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Abstract …….. 

Discussions with first responders (FRs) and public security stakeholders have indicated a 
significant gap in test and evaluation information needed to assess operational suitability of 
chemical and biological defence (CBD) equipment that would enhance FR capability and 
confidence in their equipment.  Currently, Canada has no mechanism through which to certify 
CBD equipment intended for use by first responders, no formalized testing and evaluation (T&E) 
capability for such equipment, and generally no associated performance or testing standards, 
aside from those for personal protective equipment.  To enhance the capabilities of first 
responders, a coordinated CBD T&E initiative that combines capability requirements with 
standardized testing must be initiated.  This workshop assembled key stakeholders within the FR 
community, standardization and certification specialists, and public security and CBD experts to 
1) outline projected CBD response requirements and associated required equipment capabilities;
2) discuss current CBD T&E capabilities; and 3) identify relevant steps needed to improve CBD
T&E capability within Canada.  The workshop provided a forum whereby each stakeholder 
community presented their perspective through formal presentation or participation in a series of 
guided round table discussions.  Areas that need to be addressed to improve both CBD T&E 
capability and FR capability included better access to technical resources, availability of 
operationally relevant technical information, and development and implementation of equipment 
performance and testing standards.  Several recommendations were made, including creating an 
information repository for first responders and developing a suite of standards for CBD 
equipment. 

Résumé …..... 

Des discussions avec les premiers intervenants (PI) et les intervenants en matière de sécurité 
publique ont révélé qu’il existait un écart important entre les renseignements d’essai et 
d’évaluation (E et E) nécessaires à l’estimation de la pertinence opérationnelle de l’équipement de 
défense chimique/biologique (CBD), lesquels renforceraient les moyens des PI et leur confiance 
en leur équipement. Actuellement, le Canada ne dispose d’aucun mécanisme ni pour certifier, ni 
pour formaliser la capacité d’E et E de cet équipement, tel que conçu pour utilisation par les PI; le 
Canada ne possède généralement pas non plus de normes de rendement ou d’essai qui s’y 
rapportent, outre celles qui s’appliquent à l’équipement personnel de sécurité. Afin de renforcer 
les moyens des premiers intervenants, il est essentiel de mettre sur pied une initiative coordonnée 
d’E et E en CBD qui allie exigences relatives aux capacités et essais normalisés. Cet atelier a 
regroupé des intervenants clés provenant de la collectivité des PI, des spécialistes de la 
normalisation et de la certification ainsi que des experts en sécurité publique et en CBD, afin 1) 
d’exposer les grandes lignes des exigences futures relatives à l’intervention en CBD ainsi que 
l’équipement requis connexe; 2) de discuter des capacités d’E et E CBD; et 3) d’identifier les 
différentes étapes pertinentes requises pour améliorer la capacité d’E et E CBD à l’intérieur du 
Canada. L’atelier a procuré une tribune permettant à chaque collectivité d’intervenants de 
présenter son point de vue par le biais d’un exposé didactique ou d’une participation à une série 
de tours de table guidés. Les domaines qui demandent à être pris en compte aux fins de 
l’amélioration tant de la capacité d’E et E CBD que de la capacité des PI comprenaient un 
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meilleur accès aux ressources techniques, la disponibilité d’une information technique pertinente 
au plan opérationnel et le développement et la mise en application de normes sur la performance 
et la mise à l’essai de l’équipement. Plusieurs recommandations ont été faites, dont celles de la 
création d’un dépôt central des sources d’information pour les PI et du développement d’une suite 
de normes pour l’équipement de CBD. 
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Executive summary  

Workshop on chemical and biological test and evaluation 
Requirements, testing, and standardization  

S.J. Rowsell, R.E. Fulton, S.H.C. Liang, D.E. Bader, and E.F.G. Dickson; DRDC 
Suffield TR 2012-163; Defence R&D Canada – Suffield; October 2012. 

Introduction or background: Currently, Canada has no mechanism through which to certify 
chemical and biological defence (CBD) equipment intended for use by first responders, no 
formalized testing and evaluation (T&E) capability for such equipment, and generally no 
associated performance or testing standards, aside from those for personal protective equipment. 
As a result, first responders and other public security stakeholders cannot assess, or have 
confidence in, the operational suitability of their equipment. As a first step towards addressing 
these deficiencies, a two-day workshop, which assembled key stakeholders from the first 
responder community, standardization and certification specialists, and public security and CBD 
experts, was held 27–28 September 2011 in Kingston, ON. 

Results: From the discussions, it became apparent that a statement of capability need is not 
always in place when equipment is procured and that some response capabilities (e.g. biological 
detection and identification) continue to be weak.  First responders feel that they do not have 
adequate access to meaningful or trustworthy information when selecting equipment; they gather 
whatever information they can and attempt to assemble and translate it into something that is 
operationally meaningful.  A lack of standards is an additional problem. 

The issues involved are complex, but investment in CBD T&E capabilities and dissemination of 
results appeared to the participants to be critical to their resolution.  Suggestions to this end 
included creating an information repository containing specifications and meaningful 
performance information for available CBD equipment, providing a network of CB experts to 
whom first responders can have access, developing operationally relevant standards, and 
supporting third party test and evaluation within government. 

Significance: As many of the issues have parallels with respect to the development of 
requirements, performance standards, and testing and evaluation for military CBD equipment, 
advances in the civilian sphere might also be applicable to the resolution of defence problems. 

Future plans: Following the workshop, DRDC planned to develop standard test procedures and 
to provide equipment selection tools for first responders. With the restructuring of the national 
defence program, activities in these areas will focus on support to the Canadian Forces. 
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Sommaire ..... 

Workshop on chemical and biological test and evaluation 
Requirements, testing, and standardization  

S.J. Rowsell, R.E. Fulton, S.H.C. Liang, D.E. Bader, and E.F.G. Dickson ; DRDC 
Suffield TR 2012-163 ; R & D pour la défense Canada –  Suffield; octobre 2012. 

Contexte: Actuellement, le Canada ne dispose d’aucun mécanisme ni pour certifier, ni pour 
formaliser la capacité d’essai et d’évaluation (E et E) de cet équipement, tel que conçu pour 
utilisation par les PI; le Canada ne possède généralement pas non plus de normes de rendement 
ou d’essai qui s’y rapportent, outre celles qui s’appliquent à l’équipement personnel de sécurité. 
En conséquence, les premiers intervenants (PI) et d’autres intervenants en sécurité publique ne 
peuvent évaluer l’adéquation opérationnelle de leur équipement ni avoir confiance en celle-ci. 
Comme première étape visant à combler ces lacunes, un atelier de deux (2) jours, lequel a 
regroupé des intervenants clés provenant de la collectivité des PI, des spécialistes de la 
normalisation et de la certification ainsi que des experts en sécurité publique et en CBD, s’est 
tenu les 27 et 28 septembre 2011, à Kingston (Ontario). 

Résultats: Les discussions ont mis au jour qu’un énoncé des besoins en capacité n’est pas 
toujours en place lorsque de l’équipement est procuré, et que certains moyens en matière 
d’intervention (p. ex., détection et identification biologiques) demeurent faibles. Les PI sont 
d’avis qu’ils ne disposent pas d’un accès adéquat à des sources d’information pertinentes ou 
fiables lorsqu’ils choisissent de l’équipement; ils recueillent l’information qu’ils peuvent et 
tentent de la colliger et de la convertir en quelque chose qui soit significatif au plan opérationnel. 
Le manque de normes constitue un problème supplémentaire. 

Les enjeux en cause sont complexes, mais l’investissement dans les capacités d’E et E CBD et la 
diffusion des résultats sont apparus aux participants comme étant critiques à la résolution de ces 
problèmes. Les suggestions émises à ce titre comprenaient la création d’un dépôt central des 
sources d’information contenant des spécifications et des données significatives sur la 
performance de l’équipement de CBD disponible, fournissant un réseau d’experts en CBD 
auxquels les PI peuvent avoir accès, le développement de normes pertinentes au plan opérationnel 
et enfin le soutien aux essais menés par des tiers et à l’évaluation au sein du gouvernement. 

Pertinence: Comme on peut mettre en parallèle plusieurs de ces enjeux avec le développement 
d’exigences, de normes de performance et de mises à l’essai/d’évaluations liés à l’équipement 
militaire en CBD, les progrès réalisés dans le domaine civil pourraient être applicables également 
à la résolution des problèmes en matière de défense. 

Prospectives:  Après la tenue de l’atelier, RDDC a planifié d’élaborer des méthodes d’essai 
normalisées et de procurer aux PI des outils de sélection de l’équipement. Étant donné la 
restructuration du programme de la Défense nationale, les activités dans ces domaines seront 
axées sur le soutien aux Forces canadiennes. 
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1 Introduction 

1.1 Workshop purpose 

The purpose of this workshop was to bring together first responders (FRs), standards 
development organizations (SDOs), and chemical and biological defence (CBD) experts with the 
aim of presenting current chemical and biological test and evaluation (CB T&E) capabilities at 
Defence Research & Development Canada (DRDC) and the Defence & Security Research 
Institute (DSRI), identifying FR CB T&E needs, and discussing CB T&E standardization 
requirements.  These workshop activities were intended to produce a foundation for design of a 
formal CB T&E capability within Canada, a forum to inform the stakeholder communities with 
regards to strategic planning, and a starting point for development of investment plans that aim to 
address critical capability gaps.  It is anticipated that follow-on workshops or projects will be 
needed to address some of the specific issues identified during this workshop. 

1.2 Background 

Within the Public Security community there is a requirement for CBD T&E, although it is not 
currently well-defined due to the diverse and diffuse nature of the CBD membership within the 
community.  The impetus behind this workshop was multi-faceted, as described below. 

1.2.1 FR feedback 

Involvement with the First Responder Training Program (FRTP) and informal discussions with 
the FR community and public security stakeholders have indicated a need for increased CB T&E 
awareness within this community as well as a need for T&E information for assessing operational 
suitability of CB response equipment.  This awareness and information would assist in enhancing 
FR capability and confidence in their equipment.  In addition, a Canadian Police Research Centre 
(CPRC) report (Parisien & Marchand, 2008), which presented discussions on creation of a 
Canadian Responder Equipment Advisory Board, stated that in addition to recognizing the need 
for T&E, FRs have a vested interest in participating in operational field testing.  This report also 
indicated that FRs feel that they have not been sufficiently included in T&E.  Furthermore, this 
same report also broached the subject of standards; FRs indicated that standards would benefit 
interoperability and safety, but there needs to be a governing body to enforce the standards. 

1.2.2 Level of investment 

In the 2001 Federal Budget, approximately $10M was allocated for Chemical, Biological, 
Radiological, & Nuclear (CBRN) equipment for FRs (Alison Kerry Environmental & 
Management Consulting, 2007).  In addition, federal, provincial, and municipal organizations 
have also allocated resources to addressing the CBRN threat.  With the amount of funding 
dedicated to this purpose, it would be prudent to ensure that FRs get what they think they are 
buying.  For example, if a HazMat team spends upwards of $150,000 on detection devices, but 
those devices require substantial and complex sample preparation, then the procurement will be 
useless as the device will likely sit on the shelf and not be used (Hawley & Royall Jr., 2011). 



2 DRDC Suffield TR 2012-163 

1.2.3 Technological advancement 

Since 9/11, significant technological advances have taken place with regards to CB response 
equipment.  Some HazMat response vehicles contain equipment that previously was only 
available in a laboratory setting.  It has been observed that the ability to sustain proficiency on 
this equipment among FR users as well as maintain technology watch has become increasingly 
difficult and time-consuming in such a complex environment (Hawley & Royall Jr., 2011). 
While there are many high tech instruments that a FR could choose from, there are questions on 
whether information generated by these instruments can be interpreted and appropriate responses 
undertaken (Hawley & Royall Jr., 2011).  If FRs have information on how their equipment works 
and what the gaps are, then they would be more likely to interpret results correctly and perform a 
more accurate risk assessment when dealing with a CB event.  For example, aspects such as limit 
of detection and cross-reactivity must be known in order for a FR to accurately assess a particular 
situation.  This indicates the importance of conducting operationally relevant T&E.  Not only 
does this information assist in the use of a piece of equipment, but it can aid in the selection of 
equipment for procurement.   

1.2.4 Federal Action Plan 

The Chemical, Biological, Radiological, Nuclear, and Explosives Action Plan for Canada 
(Government of Canada, 2011) indicated a need to produce a list of current FR assets and 
equipment, with subsequent steps to conduct capability-based planning to identify gaps.  Part of 
this plan also included establishing or adopting recognized standards for tools, equipment, and 
technologies; however, it is unclear in the plan where the responsibility for this activity lies. 
Unfortunately, this action plan did not identify T&E as an activity in the development of 
Chemical, Biological, Radiological, Nuclear, and Explosives (CBRNE) resiliency in Canada, 
although T&E would be required to facilitate these other activities. 

1.2.5 CBRNE Recommended Equipment List (REL) 

The CRTI project to create the CBRNE REL (CRTI 08-0105RD) aims to correlate equipment, 
technology, training, and standards in order to prioritize resource allocation and conduct risk 
assessments within the FR community.  This, in turn, may assist the scientific community in 
identifying opportunities for technology development, testing, and evaluation (DRDC Centre for 
Security Science, 2011).  With the REL as a tool available to Canadian FRs, there should likewise 
be tools available for them to test and evaluate the equipment on the list. 

1.2.6 International efforts 

The National Science and Technology Council in the US has developed A National Strategy for 
CBRNE Standards which includes six goals, including establishing CBRNE equipment T&E 
infrastructure and capabilities to support equipment performance standards (National Science and 
Technology Council, 2011).  Within the European Union (EU), a network called CREATIF has 
been created to provide a communication platform among equipment users, decision makers, and 
testing organizations.  This network is viewed as the first step to the creation of testing standards 
and certification of test facilities for CBRN detectors.  To keep pace with our international 
colleagues, an examination of Canadian T&E capabilities, identification of T&E issues, and 
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definition of actions to move forward is required.  In addition, creating parallel Canadian efforts 
could facilitate international marketing of Canadian CB response products. 

1.3 Objectives 

Currently, Canada has no mechanism through which to certify CB equipment, no formalized 
capability for CB T&E, and few associated performance or testing standards (with the exception 
of protective equipment).   

To enhance the capabilities of FRs, a coordinated CB T&E initiative that combines capability 
requirements with standardized testing must be initiated.  This workshop assembled key 
stakeholders within the FR community, standardization and certification specialists, and public 
security and CB defence experts to: 

1. Outline projected CB response requirements and associated required equipment capabilities.

2. Discuss current CB T&E capabilities.

3. Identify relevant steps needed to improve CB T&E capability within Canada.

The workshop aimed to provide a forum whereby each stakeholder community could present their 
perspective, after which a series of guided round table discussions took place to develop answers 
to key questions. 

1.4 Scope 

It was the intention of this workshop to focus solely on T&E of chemical and biological response 
equipment.  A similar approach could be taken when addressing other disciplines.  Due to the 
multiple stakeholders that would be involved in CB T&E and standardization, the list of invitees 
included FRs, industry, federal government, and SDOs.  It is acknowledged that the full range of 
stakeholders may not have been present within each of these groups; however, to maintain a 
manageable group size for the round table discussions some attendance limitations were imposed 
(see section 2.3). 

2 Workshop organization 

2.1 Workshop structure 

The workshop took place over two days, with the first day focused on first responder capabilities 
and perspectives and the second day focused on industry perspectives and standards. 
Presentations were provided on the following topics: 

 T&E and the Centre for Security Science;

 T&E and Standards Overview;

 T&E of Biological Detection Equipment;
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 T&E of Biological Identification Equipment;

 T&E of Individual Protective Equipment;

 T&E of Chemical Detection Equipment;

 First Responder Perspective on CB Equipment;

 Industry’s Solution to Personal Protective Equipment;

 Evolution of PCR Instrumentation and Equipment; and

 Standards Development.

Each day included presentations in the morning, followed by facilitated breakout sessions in the 
afternoon.  The agenda is provided in Annex A and presentations are provided in Annex B. 

2.2 Workshop location 

The workshop was held 27-28 September 2011 at the Holiday Inn Kingston Waterfront Hotel, 
Kingston, Ontario. 

2.3 Workshop attendees 

Several stakeholder groups were invited to attend this workshop.  Invitations were sent to: 

 Members of the first responder community within the professional networks of the
workshop organizers;

 CRTI Clusters; and

 Industry involved in development and/or distribution of CB response equipment in Canada.

In addition, individuals from various stakeholder backgrounds were identified and invited to 
speak at the workshop.   

The workshop was successful in attracting participants (34 persons in total) from the municipal, 
provincial, and federal FR community, industry (marketing and R&D), as well as various federal 
government organizations.  Many participants (32%) had been involved in the purchase of CB 
response equipment within the last year, while 14% and 11% had purchased this equipment 
within the last 1–3 and 3–5 years, respectively.  The balance of participants had either never 
purchased this equipment or indicated that purchasing this equipment was not applicable to their 
organization. 

The participant list is provided in Annex C. 
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3 Round table questions 

Questions were provided during the breakout sessions to guide the discussions and obtain specific 
information.  These questions were primarily geared towards what the FR community would like 
to see from government and industry to improve CB response capabilities.  Several themes and 
topics were covered during these sessions; the rationale for each is provided below: 

1. Requirements and capabilities: Knowledge of FR current and future requirements or
statements of capability need assisted in setting the tone for the workshop.  This
information is not only used by the FR community in strategic planning, but also impacts
how equipment is tested and characterized.  With this knowledge, the test community can
develop methods that generate data to allow evaluation of equipment under operationally
relevant conditions.

2. Role of government and other stakeholder groups: A separate breakout session was
conducted specifically for government representatives to get an indication of what the
federal government views as its own responsibility.  This session also gathered information
on programs and funding mechanisms that are available for testing equipment.

3. Knowledge gaps: Prior to this workshop, it was felt that one of the major barriers to filling
FR capability gaps was access to equipment performance information and interpretation of
this information.  This topic also addressed issues such as the adequacy of T&E on
commercially available equipment, and Technology Readiness Levels (TRLs) of
Commercial Off-The-Shelf (COTS) equipment.

4. Standards: The issue of standards in the realm of CBRN response is a recurring theme
and, as such, it was felt that it should be addressed at this workshop.  Issues relating to both
performance and testing standards were discussed.  Example issues are: the priority of
equipment performance standards, the role of performance standards in equipment
selection process, the need for full consensus standards or guidance documents, the
availability of funding for third party testing, and testing lab accreditation.

5. Industry issues: Although the workshop was primarily focused on the FR community, it
was felt that the perspective of industry was also important.  It is viewed that T&E and
standards can assist in overcoming some commercialization challenges and that the linkage
between the FR community and industry should be better defined.

A listing of the specific questions posed follows. 

3.1 Theme: requirements & capabilities 

3.1.1 Topic: concept of operations or statement of capability need 

1. Does your organization have a first responder concept of operations or a statement of
capability need for CB response equipment? 
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2. How does your organization currently do their ‘requirements development’ for equipment?
Is information sourced from sales people, the internet, colleagues, standards (e.g., 
NIOSH/CGSB), or subject matter experts?  Please explain. 

3. What approaches does your organization use to ensure that they are selecting the correct
equipment for the task?  Does your organization select equipment based on equipment technical 
specifications, recommendations from colleagues, recommendations from experts in the field, or 
do you develop your own requirements? 

3.1.2 Topic:  information for selection of equipment 

1. Do you see yourself as an informed customer, developer/supplier, or government /science
expert for CB response equipment? 

2. What resources are available to first responders when selecting CB response equipment?
For example, internet, word-of-mouth, seeking help from experts, other? 

3. Is this information easily accessible?  What improvements could be made in this area?

4. Have you ever consulted T&E data and information when purchasing, developing, or
recommending equipment? 

5. To what extent do you rely on information provided by sales people when selecting CB
equipment? 

6. How often do you have questions on various aspects of CB response equipment, but don’t
know who to ask? 

7. What do you think about having a central repository with access to information and experts
on various aspects of CB response? (e.g., website, magazine, newsletter).  Explain your answer 
(be specific about what the best repository format might be). 

8. From your perspective, what is the biggest barrier or difficulty, aside from funding, in
purchasing or developing/marketing CB response equipment?  Explain your answer. 

9. Would a guidance document be useful when defining desired capability and then selecting
equipment? (e.g., something that outlines issues to consider or provides a list of questions to ask a 
vendor or developer).  Explain your answer. 

3.2 Theme:  satisfaction with equipment & procedures 

3.2.1 Topic:  level of satisfaction with current equipment & procedures 

1. How satisfied are you with the current equipment and procedures that are available to the
first responder?  Explain your answer. 

2. If you think your current equipment/procedures are inadequate, could you please compile a
list of things that you are not happy with? 



DRDC Suffield TR 2012-163 7 

3. Within your current fielded CB equipment or procedures, which items or procedures would
you like to have a better immediate understanding of with regards to performance?  (What gives 
you the most grief right now?)  Please describe the item/procedure and discuss why it should be 
addressed. 

3.3 Theme: role of government (posed to government only 
group) 

3.3.1 Topic: T&E and standards responsibility 

1. What is the role of each of the stakeholder groups (FR, industry, government, and SDOs in
T&E? Refer to overview slide1.  Identify the lead organization for each role. 

2. Are full consensus standards necessary or would guidance documents be sufficient?
(Guidance documents would follow a similar process to a standard but are not produced by 
consensus.  Alternatively, they may be produced by comparative testing studies that outline 
performance without having any serious requirements development component.).  Explain. 

3. What value do you see in standards vs. guidance documents for first responders?  For
industry or technology developers? As a government stakeholder? 

4. What programs and funding mechanisms are available to test this equipment?  Are there
any non-fiscal barriers to accessing these funding mechanisms?  Explain your answer. 

3.4 Theme:  knowledge gap 

3.4.1 Topic:  current T&E 

1. Do you feel there is adequate T&E conducted on commercially available CB response
equipment?  Explain your answer. 

2. Do you agree that all COTS devices are a Technology Readiness Level (TRL) of 8 or
higher?2  Explain your answer. 

3. To the best of your knowledge, are COTS devices tested at each TRL?  Explain your
answer. 

4. What TRL do you consider acceptable for FR fielded use?

1 T&E Overview slide is provided in Annex D. 
2 TRL definition is provided in Annex E. 
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3.5 Theme: standards 

3.5.1 Topic:  performance standards 

1. What priority/emphasis do you place on equipment performance standards?  Explain your
answer. 

2. If you think that developing performance standards for CB response equipment is a
priority, then provide more detail on what you would like to see. 

3. What role do you see performance standards having in future equipment selection and
procurement within the FR community? (e.g., Should standards push technology to develop to a 
particular standard or should they describe standard achievable performance characteristics? 
Should standards be voluntary vs. regulated?). 

4. Are full consensus standards necessary or would guidance documents suffice? (Guidance
documents would follow a similar process to a standard but are not produced by consensus. 
Alternatively, they may be produced by comparative testing studies that outline performance 
without having any serious requirements development component.). 

5. What value do you see in standards vs. guidance documents etc. as something you will use
in the development and marketing process?  If the document is not a national standard, will you 
spend any money to test to ensure that your item complies or is on an approved list?  Will you 
contribute money to get something of yours tested in a third party manner if it is part of an 
organized assessment that compares products? 

6. What programs and funding mechanisms are available to test this equipment?  Are there
any non-fiscal barriers to accessing these funding mechanisms? 

3.5.2 Topic:  lab accreditation 

Is accreditation of testing laboratories important to your community?  Explain. 

3.6 Theme: industry issues 

3.6.1 Topic: commercialization challenges 

1. Are there any challenges to commercializing new technologies?  Explain.

2. What non-marketing mechanisms or programs do you use to commercialize technologies
within Canada?  Outside of Canada? 

3. Are you aware of any viable technologies that have not been successfully commercialized?
If yes, do you know the reason for this failure? 
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3.6.2 Topic: First Responder – industry linkage 

1. Have you been involved with any linkages between first responders and industry?  What
were these linkages? 

2. Do you think there are sufficient linkages between first responders and industry?  If no,
what kind of linkages would you like to see developed? 

4 Round table discussion summary 

Although the round table discussion questions were organized into themes and topics, the answers 
provided and information generated did not necessarily fit into these categories.  Instead, the 
information generated from the discussions was grouped and organized, as presented in this 
section. 

4.1 Requirements & capabilities 

Participants indicated during discussions that a concept of operations or a statement of capability 
needs usually exists for FRs.  When polled, most participants indicated that their requirements 
were known and that their current equipment is appropriate for their requirements.  Although it 
was indicated through the poll that their equipment is suitable, other responses and the round 
table discussion indicated that this may not always be the case.  For example, some FRs stated 
that they are generally not satisfied with their current equipment and procedures.  Chemical 
response is adequate, but there is a shift towards Toxic Industrial Chemicals/Toxic Industrial 
Materials (TIC/TIM) capability rather than Chemical Warfare Agents (CWA).  Biological 
response is still weak (e.g., in biological incidents they may just take the patient to the hospital 
and let medical personnel address the situation).  Most FRs are happy with their Personal 
Protective Equipment (PPE), but the life cycle costs are becoming a liability. (Author’s note: 
Better clarification on this issue might have been achieved had the question been targeted towards 
specific capabilities (e.g., biological detection and identification, or protection against CWA)). 

Discussions did, however, reveal that the statement of capability need is not always formalized 
and is often driven by military requirements for a similar capability.  Although linking their 
capability needs with the military enables access to additional information on equipment 
performance, it also generates difficulties for FRs, since the scope of threat is likely broader for 
FRs.  Some FRs stated that often times a capability need is not developed until the situation is 
encountered in the field, indicating that FRs need to possess sufficient knowledge and breadth of 
capability to allow them to think reactively. 

Although several capability gaps are known to exist, the round table groups indicated that they 
often are not filled for several reasons: 

 there is a relatively small FR market (i.e. Industry does not develop technologies specifically
for the FRs even though they are aware of the gaps.);

 support for equipment procurement is reactive and follows the nature of the most recent
attack; 9/11 was over a decade ago;

 internal politics slow the process of procuring equipment; and
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 there is a lack of knowledge on the technologies and the specifics of the capability required
(e.g., biological detection and identification).

Some FR organizations have the equipment, but have difficulty maintaining/sustaining it, have 
insufficient training on it, or experience skill fade.  A suggestion to avoid this was for 
organizations to include maintenance and sustainment as part of their procurement contracts. 

In some FR organizations, members feel that they are already saturated with equipment, so are 
not looking to procure.  In these cases, it was suggested that their equipment list could be revised 
and updated, and some follow-on testing could be conducted to help in further defining their 
existing capability.  However, other FR organizations use multiple technologies along with 
intelligence to make a decision, so in these cases they are looking for complementary 
technologies. 

When discussing the technology readiness levels for available equipment, the participating FRs 
assumed that all COTS devices are TRL 8 or higher, meaning that the equipment is fully 
developed and qualified through test and demonstration or that it has been proven through 
successful mission operations.  The government representatives at the workshop were in 
disagreement with this.  FRs and government feel that a TRL of 8 is acceptable for field use (TRL 
7 is reasonable if other teams are using it), while industry wants TRL 9.  Industry representatives 
indicated that to get PPE approved by the National Institute for Occupational Safety and Health 
(NIOSH), the TRL must be 8 or 9.  If it is not developed to this TRL, NIOSH will not provide a 
certification number. 

FRs indicated that funds for equipment procurement come from their own operating budgets and 
in some cases from the Joint Emergency Preparedness Program (JEPP)3. 

4.2 Information for equipment selection 

4.2.1 Source 

Most of the participants considered themselves informed customers; however, most of them also 
indicated that they didn’t have the right information on CB response equipment.  Currently, FRs 
employ several sources of information when selecting equipment to fill a capability gap: 

 US Department of Homeland Security (DHS);

 CBRNe World magazine;

 vendors or sales people;

 reachback (e.g., Centre for Forensic Sciences, Canadian Border Services lab);

 buy and try (this is not the preferred approach as it is not scientific);

 show and tell from industry;

 organizational knowledge (e.g., within larger and more experienced operational units); and

3 The JEPP, administered by Public Safety Canada (PSC), provides funding and support to emergency 
preparedness and critical infrastructure. 
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 subject matter experts (only when they can be identified).

Although there are multiple sources of information out there, FRs can suffer from information 
overload and admit that in some cases equipment selection is a shot in the dark. 

One of the difficulties in equipment selection is the lack of standards.  This suggests that current 
evaluations are based on any information scraped together from the above sources as well as 
purchasing cost. 

4.2.2 Accessibility 

Industry and government representatives indicated there is inadequate T&E on CB equipment, 
while FRs were unsure because they either don’t know what information exists or they have 
concerns with the validity of the T&E performed by manufacturers.  The main concern here was 
whether the testing done by manufacturers uses suitable test methods and is operationally 
relevant.  In addition, FRs expressed that when information is accessible, it is not all in one place 
and is difficult to consolidate.  Furthermore, FRs felt that there were security issues when gaining 
access to test information or sharing information on what kit they use might expose vulnerability. 

Over half (54%) of the participants polled at the workshop indicated that there was insufficient 
T&E information validating CB response equipment.  Thirty-six percent of participants indicated 
that they know what validation information would be useful, but they don’t know where to find it; 
the remainder of the group was not sure what information to look for.  Participants indicated that 
for CB response equipment, the most information is available for PPE, some is available for 
chemical detection and identification, and very little is available for biological detection and 
identification. 

4.2.3 Value 

There is some concern among FRs that some of the T&E information available is not peer-
reviewed.  In general, they place higher value on the information if it is from a trusted source. 
Higher value is also placed on test data that includes operational or field performance with end 
users in addition to lab performance, since it is more representative of actual use.  Finally, test 
data provided to FRs does not have value unless they know what it means, indicating the need for 
translation of test data into useable, or operationally relevant, information. 

4.2.4 T&E capability within Canadian Federal Government 

Discussions amongst the federal government representatives at the workshop revealed test 
capabilities that were previously not apparent, but also indicated the need for additional test 
capabilities.  For example, the Centre of Forensic Sciences lab is able to conduct some testing, but 
would prefer to see a facility dedicated to testing kit specifically for FRs.  Canada Border 
Services Agency (CBSA) does some T&E in the explosives and narcotics area, but doesn’t have 
the facilities to do CB testing.  However, their experience in working with users and industry, as 
well as their approach to testing, may prove to be a useful resource for development of CB T&E 
capabilities.  Industry indicated that there are very few labs in Canada that have the capability to 
perform CB T&E, with the exception of DRDC Suffield and Royal Military College of Canada 
(RMCC).  Often times, industry looks outside Canada for this capability (e.g. to Defence Science 
& Technology Laboratory (Dstl), Porton Down, Netherlands Organization for Applied Scientific 
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Research (TNO), or US Edgewood Chemical Biological Center (ECBC)).  Only a few companies 
in Canada would have the finances to do their own T&E in-house. 

Since the workshop participants did not include the full spectrum of testing labs in Canada, there 
was a suggestion to develop an inventory of T&E capabilities across government. 

4.3 Performance and operational standards 

Round table discussions revealed that all participants place a high importance on standards, with 
the rationale varying by participant group (FR, industry, and testers).  FR participants indicated 
that the adoption of standards would have a positive effect on safety of responders and the public, 
reliability of equipment, sustainability of capability, and interoperability.  FRs stated that without 
standards, liability is an issue4.  Currently, there is a lack of guidance and/or standards documents, 
with the exception of PPE.  This has led to FRs adopting military requirements for a similar, but 
not identical, capability.  With this approach, there is concern over greater liability since exposure 
guidelines are expected to be more stringent in a civilian environment compared to a military 
environment.  Adoption of performance standards would facilitate equipment selection, enable 
procurement, help ensure appropriate capability, and protect against lowest bidder acquisitions. 
Standards would also assist in establishing an acceptable level of risk around use of equipment 
and facilitate interoperability.  Purchasing would no longer be based on perceived benefit, but 
rather on actual performance against scientifically-based standards. 

From an industry perspective, standards would provide a defined direction for equipment 
development and testing.  Compliance with a given standard could be viewed as a promotional 
tool, where T&E investment yields valuable marketing information and may facilitate placement 
of a particular device on a certified equipment list (should this list exist).  For industry, regulated 
standards would be acceptable over voluntary standards so long as they are not a barrier to 
development and innovation. 

From a testing perspective, standards might help establish a long term investment in T&E 
capabilities; they would also provide direction on the development of standard test methods. 

Development of standards would require significant involvement and investment by all 
stakeholders, as well as some kind of incentive to ensure participation from industry and 
academia.  Due to the effort and length of time needed for standards development, it was noted 
that it might be more feasible to begin with the development of guidance documents that could 
evolve into standards.  This would be particularly appropriate if there was insufficient 
information for the development of a standard in a given area.  However, it was recognized that 
guidance documents could be more open to interpretation and may not provide the defined 
direction that FRs and industry are looking for.  In addition, guidance documents might provide 
too much of a grey area with regards to equipment performance.  Such documents are viewed as a 
less powerful tool and could be created by any of the stakeholders, independent of the others; 
standards, on the other hand, would have the buy-in from everyone. 

While recognizing that standards are important, FRs also recognize that standards need to be 
developed and applied appropriately.  For example, the community needs to ensure that a 

4 This is particularly true for the medics.  For example, in the past FRs used the C4 mask, but this mask 
does not meet NIOSH standards.  They are required to use a mask that meets NIOSH standards. 
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standard does not become a wish list of trendy equipment features.  In addition, FRs would like to 
see standards that require vendors to provide performance data rather than a pass/fail designation. 
This way, the user knows exactly what they are getting and whether the equipment meets or 
exceeds their requirement or capability need.  Also, each standard needs to be implemented such 
that its meaning and context is communicated to the end user community.  Any standards that are 
generated should be regularly reviewed and improved to promote technology performance 
improvements. 

The issue of geographical differences for standards requirements was also discussed.  It may be 
easier to try and align with international standards if they exist.  This would avoid duplication of 
effort and ease the burden for industry in trying to meet multiple standards.  On the other hand, it 
is important to ensure that the standard fits the Canadian environment.  For example, there is a 
relationship among FRs (a unionized group), the Canada Labour Code, and standards 
development.  Unionized FRs would be required to work with standards that are written into, or 
are consistent with, the applicable provincial/territorial or federal labour codes. 

Many participants were somewhat unsure as to who (i.e., which department) in government 
should be responsible for taking the lead in generating standards.  Although not represented at 
this workshop, it was suggested that Industry Canada and Public Works and Government Services 
(PWGSC)’s Canadian Innovation Commercialization Program may have a role to play here. 
When government representatives were asked what the roles are and where the responsibilities lie 
with respect to standards development and implementation, the following were identified: 

 FR role: create a statement of capability need, participate in operational T&E, and provide
input to CBRN Research & Technology Initiative (CRTI) calls for proposals, which may
help define priorities for standards development;

 Industry role: test equipment in the lab and possibly conduct certification;

 Government role: conduct lab and field testing, evaluate equipment, and establish
government specific standards; and

 SDO role: manage standards development process.

There is a definite need to scope out what standards exist, which do not, and which are needed. 
Some known sources of relevant standards are North Atlantic Treaty Organization (NATO), 
ASCAUKUS CBR Memorandum of Understanding (MOU) test operating procedures, and 
industry standards; however, none of these are specific to the FR community and the CB response 
realm.  The US Department of Homeland Security may be a more appropriate source of 
information on this topic; Canada should look to the US more to determine a suitable approach. 

Some specific desired standards that were identified at the workshop are listed below: 

 performance standards for the full spectrum of CB equipment, particularly detection
equipment;

 capability standards for equipment and procedures required for CB response teams;

 a Canadian equivalent to the US NIOSH standard that allows use of C4 and C650 masks.
The C4 mask is not NIOSH approved, but FRs are required to use NIOSH approved masks.
FRs would prefer to use the C4 mask due to its proven performance with CWA;

 field protocols for use of equipment;
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 suggested equipment list;

 testing standards;

 standard list of test conditions (e.g., environmental conditions, test agents, concentrations,
etc.) that industry must state alongside performance information to provide additional
guidance; and

 standard for selection of equipment appropriate for certain scenarios.

4.4 Testing standards and lab accreditation 

It was clear that effort is required to identify what test criteria are needed and what test methods 
are the most appropriate.  There was some discussion on the importance of matching the test 
approach and methods to the concept of use.  The issue of standard test methods is a significant 
one since organizations have investments in their current procedures; a requirement to change to a 
new procedure may not be feasible from a capability or funding perspective.  There was a 
suggestion to place standard test methods on a secure website so that the testing community could 
have access.5 

All workshop participants indicated that accreditation (e.g., ISO 17025) is important for testing 
labs. 

4.5 Suggestions for testing 

During the discussions there were a number of suggestions made with regards to who conducts 
testing, the approaches that could be used for testing, and where T&E funds could come from. 
These are presented in this section. 

4.5.1 Who conducts testing? 

The FRs would like to see third party certification on equipment that meets a particular standard; 
however, they have no funding to support it.  Industry indicated that for the military end user, 
third party performance reports are a requirement within an acquisition.  This being said, the T&E 
capability for CB equipment is rare and primarily occurs in government labs where access is not 
always rapid.  More third party testers exist in the US compared to Canada.  Although third party 
testing is preferred, it can be expensive, causing reduced scope of testing and lower confidence. 
Furthermore, procurement of and testing with certain materials is restricted to authorized 
organizations. 

Some participants would like to see an equipment certification system that is independent of both 
vendor and buyer.  Industry expects independent government evaluation of their equipment. 
Alternatively, if industry were to test and certify their products, there could be a system in which 
the testing and certification process is audited. 

5 Authors’ note:  Within the ASCAUKUS CBR MOU, the Test, Evaluation, and Simulation Working 
Group (TESWG) is developing multi-national test procedures which are placed on a secure site.  This site is 
currently only accessible to members of the Working Group. 
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4.5.2 How is testing conducted? 

Prior to the outset of testing any equipment, objectives must be set regarding the test criteria.  For 
example, is the device being validated against the manufacturer’s claims or against accepted 
performance standards?  This distinction could influence the testing approach and methodologies 
that are selected. 

Round table discussions among the various groups indicated that there are several approaches that 
could be employed when conducting T&E on CB response equipment.  Some of these have been 
undertaken while others are suggestions.  These are listed as follows: 

 ask the vendor to bring equipment to test at a test facility to see how well it works;

 borrow equipment from the manufacturer to test at a facility;

 place equipment in the field for 6 months to compare to existing equipment, allowing
assessment from a user perspective, but not necessarily an evaluation of performance (which
should have a set procedure to allow scientific comparison);

 tely on industry (which only works if there are performance and testing standards; data
would be owned by industry and may not be accessible by the users);

 organize a national T&E demonstration and/or comparative study of equipment6;

 conduct user trials to generate information that is operationally relevant to FRs;

 conduct T&E at the systems level; and

 rely on testing conducted in the US.

Additionally, users could include specific T&E criteria in RFP documents, so that vendors are 
required to meet and provide third party test data.  A suggestion was made to include a user-
accepted test and sign-off in RFPs, to weed out technologies that rank high technically, but low 
on user suitability.  This could include a demonstration to train the user for the purpose of 
gathering user suitability information prior to purchase.  Also, procurements could be structured 
such that vendors must provide a demonstration for testing prior to full procurement. 

Depending on the approach selected, the funding mechanism and dissemination of results would 
vary. 

4.5.3 Where do the funds come from? 

In addition to discussions on who could do testing and where it could occur, there were also 
discussions related to funding testing activities.  Testing for much of this equipment can be quite 
expensive, particularly if live agent is involved.  There were a number of different funding 
mechanisms discussed, each with its own advantages and disadvantages. 

CRTI has the ability to fund studies and projects.  Studies would involve a small scale endeavour 
(e.g., testing a single device), whereas projects would be larger in scope (e.g., comparing 
performance of multiple devices).  Although projects would generate more information, they take 

6 Authors’ note: This would be similar to the Technology Readiness Assessment and Technology Readiness 
Evaluation process in the US, where the government puts out a Request for Proposal (RFP) with a 
minimum specification on equipment to be tested. 
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longer to get off the ground and are more complex to manage.  In addition, it is more difficult to 
secure funding for projects due to the competitive process. 

PWGSC Canadian Innovation Commercialization Program assists industry in commercializing 
their products.  T&E could be a component of this, although at the current time it is not clear if 
this is a requirement. 

Industry could pay for the T&E and provide the device(s) free of charge, but the results would 
only be releasable back to the vendor and not to other parties.  Most would not pay to have their 
product tested against competitors’ products. 

The Canada-US Bilateral on Counterterrorism was discussed as an option; however, it was 
indicated that it may be difficult to identify a funding mechanism within this agreement for 
comparative studies. 

Most participants indicated that T&E should be funded by government, particularly if testing to a 
standard or conducting comparative tests.  Although discussions covered funding to conduct 
testing, there was no discussion of who should or could fund the development of standards. 

4.6 Advice or feedback to industry 

Many of the FR participants felt that there should be more interaction between the FR community 
and industry or technology developers.  In some cases, industry puts equipment into the hands of 
the end user too late in the development process for any significant changes to be made to 
operational capability or design.  Interaction should occur during the conceptual stages.  More 
communication with FRs would familiarize developers on how FRs use their products.  FRs are 
also interested in communicating directly with the developer rather than a supplier or distributor, 
so that they have access to the ‘expert’ with detailed information.  When developers upgrade their 
products, they should include a consultative phase with the users to determine if any of the 
changes will have a negative impact (e.g., making it more difficult to use in the field or increasing 
the number of training hours required). 

Manufacturers should provide information on the recertification and regular maintenance 
requirements in the initial stages of procurement.  In addition, they should allow (where possible) 
the end user to perform maintenance, recalibration, and repairs themselves.  For many FR 
organizations, these aspects can be cost prohibitive, preventing procurement of a particular device 
or causing the device to sit on the shelf because it requires maintenance that is too costly. 

On the more specific and technical side, suggestions were provided to industry to: 

 avoid equipment-specific support items that increase Operation & Maintenance (O&M)
costs (e.g., avoid the requirement for equipment-specific batteries and select for generic
batteries);

 provide the ability to analyze complex samples (e.g., ability to work with samples that are
not pure);

 produce read-out screens that are better designed for outdoor use where ambient light is
brighter;

 provide batteries that operate under cold conditions;
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 afford the ability for the user to update libraries and avoid shipping the device back to the
manufacturer (which places the device offline and impacts capability); and

 avoid costly visits from a service technician.

In general, FRs feel that there is currently no available equipment or technology that is fast 
enough, cheap enough, or reliable enough for CB detection and identification. 

4.7 Barriers to developing and marketing 

Other issues that arose during the round table discussions were related to developing and 
marketing CB response equipment, but they indirectly relate to T&E.  These included 
unachievable requirements and regulatory barriers.  In some cases, users develop requirements or 
statements of capability need that ask for too much.  For example, with respiratory threats from 
industrial chemicals, there are three to five different lists of industrial threats.  The NIOSH 
standard requires testing with ten specified and representative chemicals from these lists.  This 
causes different masks to have different requirements, and for industry to supply multiple masks 
for different uses.  This is a developmental barrier.  Regulatory barriers include such things as the 
International Traffic in Arms Regulations (ITAR), which control the import and export of 
defence-related articles into and out of the US, and the Canadian Controlled Goods Regulations, 
which prevent controlled goods and technology from being accessed by unauthorized persons. 
Both of these sets of regulations provide challenges to development and marketing, but also to 
T&E; the regulations can impede access to test facilities and can prevent sharing of test data. 

5 Common themes and recommendations 

From the discussions during the round tables, there were several recurring themes that appeared 
in the summary presentations that were provided by each round table group at the end of each 
session.  These are presented below, along with possible actions, feasibility, and some linkages to 
current activities, which were generated from information gathered following the workshop. 

1. Access to technical resources and lessons learned from other responders needs to be
increased.  FRs want access to T&E information that is meaningful, as well as subject matter 
experts that can assist with their questions.  This could be addressed through production of a 
central repository of information on equipment available and its performance (for COTS), lessons 
learned, and user feedback.  This could be in the form of an electronic guidebook of available 
equipment.  Vendors and manufacturers could send their information to this central repository so 
that it is accessible to the FRs and in a single location.  Testing organizations could also submit 
information for this repository.  Regardless of the source, the information should be translated so 
that it is operationally meaningful to FRs.  If a repository is created, it should be layered to allow 
the user to dig down to a level of technical detail that they are comfortable with.  FRs would also 
like to see equipment lists from CBRN operational units (e.g., National Response Team) so they 
can see what others have used or are using.  Equipment-specific information should include 
aspects such as ruggedness, ease of use, O&M costs, and training burden.  Additional options to 
improve access to information include a 24/7 CBRN hotline with access to chemical, biological, 
and radiological experts, presentations at conferences (e.g., CBRN Emergency Medical Services 
(EMS) Symposium or CBRNe Convergence Conference), and information sharing sessions 
during national or other exercises.  This action is viewed as feasible and would likely be the 
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responsibility of a federal government department; however, some information could be a 
security issue if critical gaps are exposed. 

2. Capability gaps still exist (e.g., biological detection and identification).  One way to
address this would be to conduct technology roadmapping for identifying capability gaps.  This 
could be done by each operational organization or at a higher level (e.g., by CRTI).  Additionally, 
T&E that needs to be done now could be identified.  This would include reviewing existing 
fielded equipment and testing it against its concept of use.  For example, some fielded equipment 
has not been tested with operationally realistic samples with complex or mixed matrices. 
Information from operationally scoped T&E would assist in identifying capability gaps. 

3. Barriers to purchasing include the lack of knowledge (of technologies and the market)
and the lack of performance standards.  In this case, it was suggested that T&E standards be 
embedded into procurements and guidance documents and that these standards be effectively 
communicated to the affected communities. 

4. Need for clear standards and/or guidance documents.  The action to address this is to
develop standards for CB equipment performance and guidance documents for equipment 
selection.  Standards should consider performance under operationally relevant conditions. 
Training standards should also be examined.  FRs would like to see some kind of guidance 
document for use in the selection of CB response equipment; some feel that interactive modules 
and web-based information might be more useful.  Such a guidance tool could also be used for 
writing an RFP. 

5. Need for a better network of experts, including identification of centres of expertise
within government, as well as linkages with industry.  Many participants indicated that Canada 
needs a CBRNE governing body to achieve this; they would like to see a list of government 
contacts, but recognize that this would be difficult to keep current. 

6. Need for certified T&E facilities for third party T&E.  These facilities could work
together to identify standard test methods and materials.  They could also develop and implement 
standard test methods and lab certification processes.  Testing needs to be re-worked so that 
operationally relevant performance data is generated. 

7. Need for funding more and better T&E.  Government departments and agencies need to
develop a program and funding mechanism for third party CB T&E.  Although some funding is 
available to purchase CB response equipment, the funding of T&E that would facilitate the 
purchase is not readily available.  For example, provinces and territories are able to apply for 
funding from the JEPP.  For equipment bought with JEPP funding, a performance assessment is 
required one year after the purchase to report on reliability and effectiveness, and to share 
information with other jurisdictions (Public Safety Canada, 2012).  However, since JEPP funding 
is for a single fiscal year, this performance assessment may not occur to the extent that is needed. 
At the time of this writing, it is unclear as to the amount of JEPP funding that has been allocated 
to CBRNE equipment.  In addition, the subject matter expertise and T&E capabilities available to 
these FRs to justify their equipment selection under this funding mechanism is likewise not 
apparent. 
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6 Next steps 

At the outset of this activity, the workshop was aimed at identifying knowledge gaps that link 
capability needs and testing requirements, outlining stakeholder linkages for successful CB T&E, 
and developing a roadmap for implementation of improved CB T&E within Canada.  As such, 
recommendations are outlined in the following sections. 

6.1 Recommendations for T&E 

1. Develop a T&E Strategy for the various types of equipment (e.g., chemical detection,
biological identification, etc.).  This would include outlining various phases of testing for COTS 
equipment, with each phase being progressively more rigorous and down-selecting the list of 
equipment eligible for each phase of testing by applying criteria related to capability needs. 

2. Identify or develop and validate T&E methods and materials that are appropriate to the
technologies on the market as well as to the anticipated operational use.  Move towards 
standardizing these methods and materials. 

3. Identify funding mechanisms to conduct T&E on specific pieces or types of CB response
equipment. 

4. Work towards certification of T&E facilities.  This includes identifying a champion for this
effort as well as a funding source. 

6.2 Recommendations for standards 

1. Develop standards7 for the suite of CB response equipment required based on anticipated
level of response for a given FR organization.  This may be in the form of a guidance document 
for selection of equipment. 

2. Develop standards for the performance of each type of equipment under various anticipated
operating environments. 

6.3 Recommendations for future workshops or activities 

1. Develop a strawman for the information repository on CB response equipment and
expertise. 

2. Conduct technology and capability roadmapping for various types of response scenarios.
This could identify and help prioritize efforts to provide the most value for effort. 

3. Determine existing projects and initiatives that would benefit or could tie into CB T&E
activities. 

7 In this case, the term ‘standards’ encompasses standard test materials, standard test procedures, and 
performance standards. 
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7 Participant feedback 

Participant feedback was sought through real-time electronic polling as well as feedback forms. 
Real-time polling indicated that a significant majority of the participants found the workshop to 
be a useful exercise.  Many felt that the results of this workshop could influence programs that 
would enable them to better perform in their jobs.  In addition, many participants would attend a 
follow-up workshop in the future. 

Participants enjoyed the opportunity to network among industry, research, and end users. 
Although the group size was smaller than most other workshops, it was generally felt that it was 
high quality.  The two day duration was good, although some suggested three days. 

Suggestions for future T&E workshops included: 

 identification and description of T&E funding mechanisms;

 engage a broader spectrum of first responders, perhaps through the Association of Canadian
CBRNE Technicians (ACCT);

 incorporate RN and E in CBRNE;

 cover T&E for specific disciplines (e.g., chemical, biological, radiological/nuclear,
explosives or detection, protection, etc.);

 hold similar workshops on a regular (annual or biannual) basis;

 focus on framework and process for T&E program development; bring multiple T&E
organizations together to develop a T&E process that is whole-of-government;

 develop structured guidance on T&E for FRs;

 develop specific standards;

 present T&E being performed in Canada by FRs or military; and

 prioritize suggestions from this workshop, then hold workshops on high priority areas.

Suggestions for future non-T&E workshops included: 

 CBRN overview for Occupational Health and Safety (OHS) professionals, emerging
physicians, nurses, etc.;

 Standards Council of Canada (SCC) standardization and lab accreditation;

 international standards with invited speakers;

 evidence collection with standardization focus;

 medical management;

 training standards for users of equipment;

 Technical workshops on respiratory protection, PPE8, and CB detection;

8 A workshop on respiratory protection and PPE has been proposed for the AIChE conference in Montreal 
in 2013. 
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 update on current CRTI projects and future focus projects;

 DRDC program updates and gaps;

 technology gaps, funded R&D, and Canadian R&D priorities (similar to US Department of
Defense (DoD) Joint Program Manager for Protection (JPM-P) meetings);

 lessons learned during responses or exercises;

 Identification and development of mechanisms to link FRs and industry;

 capability based planning and risk assessment to inform procedures at the various levels of
response (i.e., municipal, provincial, federal);

 structure of a CBRNe governing body (e.g., roles, responsibilities, training offered,
reachback mechanisms, information sharing options, etc.);

 decontamination workshop (many FRs currently use water for decon);

 selection of equipment; and

 operational training.
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Annex A Agenda 

Monday, 26 September 2011 

1930  Networking Social (no host) – DOX Restaurant and Lounge

Tuesday, 27 September 2011 – First Responder & Capability Focus

0800‐0830  Registration 

0830‐0845  Welcome & Introductions

0845‐0900  T&E and Centre for Security Science Ted Sykes, CSS 

0900‐0930  T&E and Standards Overview Susan Rowsell, DRDC Suffield

0930‐0950  T&E of Biological Detection Equipment Susan Rowsell, DRDC Suffield

0950‐1010  T&E of Biological Identification Devices Elaine Fulton, DRDC Suffield
Doug Bader , DRDC Suffield 

1010‐1030  Coffee 

1030‐1055  T&E of Individual Protective Equipment Sep Liang, DRDC Suffield

Eva Dickson, RMC 

1055‐1115  T&E of Chemical Detection TBD

1115‐1150  First Responder Equipment Selection Protocols Chris May, Toronto Police

1150‐1300  Lunch (no host) 

1300‐1600  Round Table Discussions

1445‐1500  Coffee 

1600‐1645  Summary Presentations 

1645‐1700  Closing Remarks 

1930  Networking Social (no host) ‐ DOX Restaurant and Lounge

Wednesday, 28 September 2011 – Industry & Standards Focus

0800‐0830  Registration 

0830‐0845  Welcome & Introductions

0845‐0900  Highlights from Day One Susan Rowsell, DRDC Suffield

0900‐0930  Industry's Solution to Personal Protection Equipment T&E 
Needs 

Luc Dionne, Airboss‐Defense 

0930‐0950  The Evolution of PCR Instrumentation and Reagents since 
2001: A Canadian Perspective 

Ryan Clermont, Clermark

0950‐1015  Coffee 

1015‐1100  Standards Development Eva Dickson, RMC 
Dave Shanahan, CSA 

1100‐1145  Participant View Poll & Discussion Susan Rowsell, DRDC Suffield

1145‐1300  Lunch (no host) 

1300‐1600  Round Table Discussions

1445‐1500  Coffee 

1600‐1645  Summary Presentations 

1645‐1655  Participant Feedback Poll

1655‐1700  Closing Remarks 
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Annex C Participants 

Last Name  First Name  Organization

Bader  Doug  DRDC Suffield

Boivin  Richard  Defence & Security Research Institute 

Clermont  Ryan  Lexmark (distributor for Idaho Technology) 

Costain  Rod  Canadian Food Inspection Agency

Daniels  Ian  E Division RCMP

Davis  Shawn  Essex‐Windsor EMS

Dickson  Eva  Defence & Security Research Institute 

Dionne  Luc  Airboss‐Defense

Dionne  Jean‐Phillipe Allen Vanguard Corporation

Fulton  Elaine  DRDC Suffield

Harrison  Brian  Sorbecon Research

Haverson  Dan  Canadian Joint Incident Response Unit 

Idler  Loralee  Ontario Ministry of Labour

Ingjaldson  Wayne  Canadian Police Research Centre

Kuang  Wenxing  Environment Canada

Lalonde  Steven  Canada Border Services Agency

Lemyre  Jean‐Luc  Airboss‐Defense

Liang  Sep  DRDC Suffield

May  Chris  Toronto Police

McGee  Eamonn  Chemistry Section, Centre of Forensic Sciences 

McGrogan  Andy  Medicine Hat Police Service

Morchat  Richard  Defence & Security Research Institute 

O'Neill  Rory  Toronto EMS

Parsons  Meshach  Ontario Provincial Police

Pilon  Pierre  Canada Border Services Agency

Poynton  Aaron  Visiontec (2008) Limited

Rodi  Colleen  Visiontec (2008) Limited

Rowsell  Susan  DRDC Suffield

Semler  Edgar  Dycor Technologies Ltd.

Shanahan  Dave  Canadian Standards Association

Staff  Shawn  Toronto EMS

Sykes  Ted  Centre for Security Science

Wigle  Richard  Medicine Hat Police Service

Yanofsky  Norm  Centre for Security Science
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Annex D T&E Overview Slide 
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Annex E Technology Readiness Levels 

TRL  Definition  

1  Basic principles observed and reported.  

2  Technology concept and/or application formulated.  

3  
Analytical and experimental critical function and/or characteristic proof-of-
concept.  

4  Component and/or breadboard validation in lab environment.  

5  Component and/or breadboard validation in relevant environment.  

6  
System/subsystem model or prototype demonstration in a relevant 
environment.  

7  System prototype demonstration in an operational environment.  

8  Actual system completed and qualified through test and demonstration. 

9  Actual system proven through successful mission operations.  

Modified from “Department of Homeland Security Science and Technology Readiness 
Level Calculator” Final Report, 30 Sept 2009.(Homeland Security Studies and Analysis 
Institute, 2009)  
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Annex F Participant Feedback Slides 

15

How useful was the round table 
discussion?

1 2 3 4

62%

0%0%

38%

1. Very useful

2. Somewhat useful

3. Not useful

4. No opinion
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Overall, how would you rate this session?

1 2 3 4 5

62%

31%

0%
4%4%

1. Excellent

2. Good

3. Fair

4. Poor

5. Very poor
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17

How confident are you that this workshop 
will influence programs that enable you to 
better do your job?

1 2 3 4

15%

0%

35%

50%1. Very confident

2. Somewhat confident

3. Not very confident

4. Not confident at all

18

Would you attend another similar 
workshop offered on this topic?

1 2 3

73%

19%

8%

1. Yes

2. No

3. Maybe
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How relevant was this session to you and 
your job?

1 2 3 4

42%

0%

12%

46%

1. Very relevant

2. Somewhat relevant

3. Not very relevant

4. Not relevant at all
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How satisfied were you with the venue?

1 2 3 4

54%

0%

12%

35%

1. Very satisfied

2. Somewhat satisfied

3. Not very satisfied

4. Not satisfied at all
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List of symbols/abbreviations/acronyms/initialisms  

CB Chemical and Biological 

CBD Chemical and Biological Defence 

CBRN Chemical, Biological, Radiological, and Nuclear 

COTS Commercial Off-The-Shelf 

CRTI Chemical, Biological, Radiological, and Nuclear Research & Technology 
Initiative 

DND Department of National Defence 

DRDC Defence Research & Development Canada 

DRDKIM Director Research and Development Knowledge and Information 
Management 

DSRI Defence & Security Research Institute 

FR First Responder 

PCR Polymerase Chain Reaction 

PPE Personal Protective Equipment 

R&D Research & Development 

RMC 

SDO 

Royal Military College 

Standards Development Organization 

T&E Test & Evaluation 

TIC Toxic Industrial Chemical 

TIM Toxic Industrial Material 

TRL Technology Readiness Level 
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requis connexe; 2) de discuter des capacités d’E et E CBD; et 3) d’identifier les différentes étapes 
pertinentes requises pour améliorer la capacité d’E et E CBD à l’intérieur du Canada. L’atelier a 
procuré une tribune permettant à chaque collectivité d’intervenants de présenter son point de 
vue par le biais d’un exposé didactique ou d’une participation à une série de tours de table guidés. 
Les domaines qui demandent à être pris en compte aux fins de l’amélioration tant de la 
capacité d’E et E CBD que de la capacité des PI comprenaient un meilleur accès aux ressources 
techniques, la disponibilité d’une information technique pertinente au plan opérationnel et le 
développement et la mise en application de normes sur la performance et la mise à l’essai de 
l’équipement. Plusieurs recommandations ont été faites, dont celles de la création d’un dépôt central des 
sources d’information pour les PI et du développement d’une suite de normes pour l’équipement de 
CBD. 
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