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1. EXECUTIVE SUMMARY 
 
Defence Research and Development Canada‟s Centre for Security Science (DRDC 
CSS) and Transport Canada (TC) conducted a flammable liquids emergency response 
full-scale exercise (FSX) known as Exercise “Vulcan”. This was a two day event which 
occurred on March 12 – 13, 2016, and was held at the Justice Institute of British 
Columbia (JIBC), Maple Ridge campus. Exercise players were made up of 41 volunteer 
and „paid on call‟ firefighters from the Fraser Valley Regional District (FVRD) and 
surrounding region. This training and exercise program was developed in response to a 
recommendation from the TC Emergency Response Task Force (ERTF), as a result of 
the catastrophic derailment which occurred at Lac-Mégantic, Quebec in July 2013. The 
purpose of the FSX was to raise the level of awareness of firefighter communities, 
serving both rural and small communities, of the complexities and dangers in responding 
to train derailments involving the transportation of flammable liquids, primarily crude oil. 
It also served to inform players of the support available to them through TC and the 
Emergency Response Assistance Plan (ERAP) holder as well as to inform the 
development of a training standard which will ultimately be used across Canada.  
 
This event took place with the support of valued stakeholders including the national rail 
carriers (CN and CP Railway), the petroleum industry (Shell Canada), the Railway 
Association of Canada (RAC), the response contractor community and finally, the 
provincial Offices of the Fire Marshal/Commissioner nationwide. 
 
This training program involved two days of events as well as a pre-exercise online 
training program. The first day focused on in-class training and structured 
demonstrations while the second day involved live play through scripted scenarios at two 
prop sites. In order to meet the objectives of informing the development of a national 
training standard, a structured evaluation process was implemented. Data concerning 
the awareness level of the players was collected via the conduct of phone interviews 
prior to any training and following the training program through a questionnaire. Data 
was also collected by evaluators observing the live play, an after action review (AAR) 
involving evaluators and members of the exercise design team (EDT) and player 
feedback forms. 
 
The response considerations for evaluation purposes were divided into three main 
components: the site / scene assessment, hazard assessment and fire response tactics. 
The evaluation process found that the players‟ awareness levels increased in regard to 
their ability to identify the presence and identity of dangerous goods (DGs) at the scene, 
their knowledge of the support and resources offered by CANUTEC, Remedial 
Measures Specialists (RMS) from TC and the ERAP holder and their ability to notify the 
relevant response organizations to obtain support and make decisions based on the 
information provided. 
 
Similarly, their level of awareness for performing a hazard assessment showed an 
increase through knowledge of the properties of crude oil and physical site and railcar 
hazards. Although common physical site hazards were identified by the players, 
additional training was found to be required for hazards such as railcar stability, power 
lines and stressed rails and identifying the type of railcar (i.e., pressurized vs. non-
pressurized).  
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The players demonstrated an increased ability to assess the situation and determine 
appropriate actions based on the dangers at the scene. They made use of the resources 
available to them through industry, the rail carrier and CANUTEC in order to make 
appropriate decisions, including the use of a non-intervention approach. 
 
Going forward, the evaluation process identified training topics that require additional 
focus including understanding the train consist, incorporation of industry into Incident 
Command and environmental considerations. Additionally, the development of a 
checklist or guidance document that indicates some of the potential hazards, 
organizations to be notified and protective actions was identified as a necessary 
component for first responders.



Exercise VULCAN Final Report  ISR Report 6057-01-10 

The Canadian Safety and Security Program is led by  

Defence Research and Development Canada’s Centre for Security Science, in partnership with Public Safety Canada  

3 

 
2. INTRODUCTION 
 
2.1 Background 
 
The Canadian Safety and Security Program (CSSP) is a federally funded program led by 
DRDC CSS on behalf of the Government of Canada and its partners across various 
levels of government, response and emergency management organizations, non-
governmental agencies, industry and academia. Ultimately, the efforts of DRDC CSS 
contribute to achieving the CSSP‟s primary strategic goal of ensuring that Canada‟s 
people and institutions have a greater resilience to global and domestic public safety and 
security threats and hazards. 
 
TC, Transport of Dangerous Goods Directorate continues to update regulations, 
protocols and training in response to the catastrophic derailment which occurred at Lac-
Mégantic, Quebec, in July 2013. As part of their work, TC is working to modify the ERAP 
program to accommodate the addition of flammable liquids (including crude oil). TC is 
working with key stakeholders to identify, establish and promote best practices in 
responding to flammable liquid rail incidents.  
 
To support the recent efforts by TC, an exercise program was designed to first identify 
the current effectiveness of response capabilities when responding to a train derailment 
involving Class 3 flammable liquids in a rural location. This was achieved through a 
tabletop exercise (TTX) held at the FVRD Emergency Operations Centre (EOC) in 
November 2015 which identified gaps in the response including availability and 
sustainability of volunteer resources, the activation and implementation of an Incident 
Command Structure, the lack of applicable firefighting supplies and equipment and a 
lack of awareness of the ERAP program and importance of CANUTEC. With the 
assistance of key industry stakeholders and subject matter experts, the results of the 
TTX were used to develop Exercise “Vulcan”, a FSX and training program held in March 
2016. Exercise “Vulcan” served to close the gaps identified by the TTX through training 
and used two exercise scenarios in order to identify gaps or best practices in the training 
to ultimately inform the development of a national training standard.    
 
2.2 Objectives 
 
The overall objective of Exercise “Vulcan” was to increase awareness of local first 
responders in the FVRD and surrounding jurisdictions, of the resources, tactics and 
techniques available to them through the TC ERAP program to respond to derailments 
involving the transportation of Class 3 flammable liquids. The results of this exercise are 
intended to inform the development of a national training standard for such events.  
 
Through the development of the exercise, the following sub-objectives were identified: 
 

 Increase knowledge of the ERAP program and industry support available to 
assist first responders during such incidents;  

 Increase awareness of the role of CANUTEC and the role of TC RMS; 
 Introduce response strategies and practice relevant tactics for a rail incident 

involving flammable liquids. (Note: These tactics are not currently included as 
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part of any National Fire Protection Association (NFPA) national standard of 
training); and 

 Connect with other work being done by TC through the ERTF and DRDC CSS. 
 
2.3 Document Scope 
 
This report identifies any gaps in the awareness of current response capabilities of a 
Class 3 flammable liquid rail incident. By identifying the change in awareness levels, this 
document aims to inform the development of a national training standard. The change in 
awareness level was measured by individual surveys, evaluation checklists, an AAR and 
feedback forms completed by the players, the results of which are all contained within 
this document.  
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3. EXERCISE DESIGN 
 
3.1 Date and Location 
 
Exercise “Vulcan” was held at JIBC‟s Maple Ridge campus on March 12-13, 2016, with a 
half day AAR taking place on March 14.  
 
3.2 Schedule 
 
The exercise was divided into two main components, separated over the two days of 
conduct. The first day began with a morning session of classroom training which was 
provided by a variety of industry and rail carrier experts.  
 
For the afternoon session, players were divided into three groups and participated in 
rotations of field demonstrations and training. The first station in this rotation involved a 
site and scene assessment of JIBC‟s derailment prop. The players received the 
opportunity to walk through the prop and identify some of the hazard identification 
markings and discuss their potential approach. The second station involved the 
demonstration of a response to a heat induced tear (HIT) in a rail tank car. Members of 
Specialized Response Solutions (SRS), the primary response contractor for Shell 
Canada, were present to assist players in responding to this event with the use of the 
CP foam trailer. The final rotation involved a static display of the various industry 
response capabilities that would be brought to an incident scene by the primary 
response contractors under the Shell ERAP. This included equipment and resources for 
decontamination, air monitoring, spill containment and environmental remediation. 
 
The second day of the exercise involved live play in two scripted scenarios that took 
place at the same prop sites as the previous day‟s demonstrations. A third station 
involved the completion of a player survey that was used towards the data collection 
process. 
 
The full exercise schedule is provided in Annex A. 
 
3.3 Participating Organizations 
 
The following organizations were part of the EDT and were paramount to the 
development of this exercise: 
 

 DRDC CSS; 
 TC; 
 Offices of the Fire Marshal / Commissioner: 

o New Brunswick Office of the Fire Marshal; 
o Ontario Office of the Fire Marshal and Emergency Management; 
o Manitoba Office of the Fire Commissioner; and 
o Alberta Office of the Fire Commissioner; 

 Ministère de la Sécurité publique (Québec); 
 International Safety Research;  
 Electoral Area Emergency Services of the FVRD;  
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CP Railway; 
CN Railway; 
RAC; 
Shell Canada; and 
JIBC. 

Additional support in the conduct of the exercise and training involved: 

SRS; 
Quantum Murray LP; 
Ram Environmental Response Ltd.; 
NUCOR Environmental Solutions Ltd.; 
Tervita; 
GHD; and 
Emergency Response Assistance Canada. 

Players in this exercise included firefighters from various municipalities in the 
surrounding area. Representation was seen from the following municipalities: 

Agassiz Fire Department (FD); 
Hemlock Valley Volunteer Fire Department (VFD); 
North Fraser VFD; 
Pitt Meadows Fire Rescue; 
District of Kent/Village of Harrison; 
District of Hope FD;  
Maple Ridge FD; 
Mission Fire & Rescue; 
Lytton Fire Rescue; 
Yale and District VFD; and 
Chilliwack FD. 

3.4 Exercise Scenarios 

On the second day of the exercise, the players were involved in scripted scenarios at the 
two main rail props on JIBC‟s Maple Ridge campus. The first scenario was scripted to 
focus on a non-intervention approach. Players were expected to perform a detailed 
scene, site and hazard assessment of the derailment prop and discuss their response 
actions with CANUTEC, their regional dispatch / EOC and the rail carrier.  

The second scenario took place at what was simulated to be a single rail car on fire. This 
scenario was scripted to allow the players to attempt a defensive intervention and cool 
the single rail car under the supervision of industry experts. 

The details of the scenarios used for the two field exercises are provided below. 

3.4.1 Scenario Start State 

Both scenarios were scripted to include an identical scenario start state as provided 
below. 
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The weather throughout the Fraser Canyon had been unsettled for the past week. Over 
120mm of rain had fallen in the last 72 hours and more rain was forecast. There had 
been a number of small landslides throughout the area. On Saturday, March 11, 2016, a 
major landslide forced the closure of the CN main line north of Boston Bar. This resulted 
in a cancellation of the directional traffic agreement between CN and CP until the CN 
line has reopened.  
 
Train #305, a 115 car freight train (CP for Exercise Vulcan Scenario 1 (EV1) and CN for 
Exercise Vulcan Scenario 2 (EV2)) which included a number of cars of petroleum crude 
oil and other DGs was approaching Yale, British Columbia, bound for the Chevron 
Burnaby Refinery at a speed of 50 km/h (~30 mph - CN and CP rail utilize mph). 
 
3.4.2 Exercise "Vulcan”, Scenario 1 (EV1) 
 
As the train (CP #305) emerged from the west end of the tunnel, a landslide occurs, 
resulting in a significant amount of large boulders and debris striking the center section 
of the train. Numerous cars (the JIBC derailment site used has 11 derailed train cars) in 
the center section of the train are derailed and badly damaged. A number of the cars are 
leaking crude oil and a large fire is burning. The locomotives have not been damaged 
allowing the train crew to flee the area. This is reported by a 911 call. 
 
Throughout this scenario, dialogue was ongoing between the players and responding 
industry specialists (CP rail Dangerous Goods Officer, ERAP service providers etc.). For 
the purpose of this exercise, transit time for the specialists was compressed and their 
arrival on scene occurred prior to EndEx to permit a handover.  
 
3.4.3 Exercise "Vulcan”, Scenario 2 (EV2) 
 
As the train (CN #305) emerges from the west end of the tunnel, a landslide occurs, 
resulting in a significant amount of large boulders and debris striking and derailing the 
locomotives and two lead cars of the train. One of the derailed cars is leaking crude oil 
and a small fire is burning. The locomotives have been severely damaged and covered 
by the slide. This is reported by a 911 call. 
 
Within a short time, heavy black smoke has drifted into Yale and the fire spreads around 
the tanker car causing brush/trees to burn, threatening homes and businesses just west 
of the crash site. 
 
Throughout this scenario, dialogue was ongoing between the players and responding 
industry specialists (CN rail Dangerous Goods Officer, ERAP service providers etc.). For 
the purpose of this exercise, transit time for the specialists was compressed and their 
arrival on scene occurred shortly after receiving a call for assistance. 
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4. METHODOLOGY 
 
4.1 Evaluation Process 
 
The evaluation method for Exercise Vulcan was a multi-phased process that consisted 
of data collection (pre and post exercise), training and instruction, data input and 
analysis, an evaluation discussion and the production of an after action report including 
training recommendations. This process was designed to address the evaluation 
objectives by collecting data from the various exercise components that were included in 
the curriculum. The sessions that were included as part of this evaluation process are 
noted in Table 1. 
 

Table 1: Exercise Sessions 

# Purpose Session Completed on 
1 Training TC Enform online training package    Prior to Ex Vulcan 
2 Instruction In-class training and demonstration March 12, 2016 
3 FSX Practical exercises (2 scenarios) March 13, 2016 
 
4.2 Evaluation Objectives 
 
The goal of this evaluation was to collect and assess information from the players and 
evaluators that support the following initiatives: 
 

 Did players demonstrate an increase in knowledge and awareness of the ERAP, 
RMS, and CANUTEC following completion of the training and practical session? 

 Did players demonstrate an increase in knowledge and awareness of industry 
capability? 

 Did players discuss or implement any of the new response tactics in the practical 
exercise? 

 What were some of the challenges faced by the players while discussing or trying 
to implement the new tactics in the practical exercise?  

 Can the challenges or issues that were faced by players be addressed through 
adjustments to the training curriculum that was provided? 

 
4.3 Evaluation Criteria 
 
Evaluation criteria were developed from the material included in the ERTF Enform online 
training. These criteria were considered consistent topics across all three exercise 
sessions and provided a common platform upon which to base the results. Three main 
areas of response were addressed and assessed throughout each phase of data 
collection. The areas of response that were the focus of this evaluation are shown in 
Table 2. 
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Table 2: Areas of Response 

Area of Response Criteria 

Site Assessment 
 Confirm the presence and identity of the DGs 
 Ensure proper notifications are made (CANUTEC, 

railways, ERAP holder, etc.) 

Hazard Assessment 

 Consider all hazards associated with flammable liquids 
and fire 

 Consider all physical hazards associated with the 
derailment site 

 Ensure proper personal protective equipment (PPE) 
selection  

Response 
Considerations 

 Fire response considerations 
 Integration of industry into Incident Command 
 Increase knowledge of industry capability 

 
4.4 Sample Demographics 
 
The exercise players were comprised of volunteer and 'paid on call' firefighters from the 
various jurisdictions noted in Section 3.3. They were not required to have any 
specialized training or experience to qualify as a player for this exercise. It should be 
noted that only the players that completed all exercise sessions and participated in each 
phase of data collection are included in the awareness survey sample. As a result, the 
number of players that are included in this sample may not be consistent with the 
number of players that attended the training, exercise or completed the player feedback 
form due to last minute attendee changes.   
 
This evaluation was comprised of 37 players, all of whom participated in the baseline 
survey, post exercise survey, classroom training, and practical exercise. The average 
number of years of service was 9.9 and experience ranged from a minimum of one year 
to a maximum of 32 years. Less than half (46%) of the players had any hazmat training 
(awareness or operational in accordance with NFPA 472). Of this sample, 65% had 
either completed or were working towards obtaining NFPA 1001-FF1 and 59% had 
completed or were working towards obtaining NFPA 1001-FF2. Only 4 firefighters (11%) 
had ever responded to a rail incident prior to this training. It was also noted that only 
40% of the players were aware of the flammable liquids that were transported through 
their respective jurisdiction.   
 
4.5 Evaluation Team 
 
The evaluation team was comprised of four individuals from various provinces 
(Manitoba, Ontario, New Brunswick and Quebec) and two specialists from Transport 
Canada; all of whom possessed expertise in regular and specialized fire response 
operations required for a flammable liquids rail fire. Evaluators were tasked with 
observing players during the practical exercise on March 13 to determine if they were 
able to discuss or implement any of the tactics that were included in the Enform online 
training as well as the in-class instruction. Evaluators were required to be familiar with 
the evaluation criteria in advance of the exercise. 
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4.6 Data Collection 
 
Both qualitative and quantitative data used for this evaluation was collected through a 
number of different mechanisms and at various phases of the process. Each phase of 
data collection was designed to address levels of awareness in each of the three areas 
of response, previously noted in Table 2. As each data collection phase was 
implemented, the data captured existing levels of awareness based on the training that 
had been received at that time. The following phases of data collection that were 
implemented for this evaluation are noted in Table 3. 
 

Table 3: Collection of Data 

Data Collection Phase Date of completion 
1 Baseline survey (telephone) Prior to Enform training 
2 Player feedback forms (in-class) March 12 & 13 
3 Evaluator forms/ comments/ observations March 13 
4 Post training survey (written) March 13 
5 AAR March 14 

 
4.6.1 Baseline Survey 
 
In order to determine if the information relayed to the players in the Enform online 
training, classroom instruction and practical session were effective and useful, it was 
important to establish a baseline level of awareness or starting point in each of the 
identified areas of response. This baseline represented the 'average' level of awareness 
for firefighters for this exercise based on their prior level of training and experience.   
 
The survey was comprised of 47 questions across each of the three identified areas of 
response. Players were required to complete the survey over the phone and responses 
were recorded accordingly. The majority of questions were open-ended in nature 
allowing for a true assessment of their current level of awareness in each respective 
area of response. These responses were compiled into a database and collectively 
represent the overall level of awareness before the players began the training 
curriculum. A condensed version of the player survey used to establish the baseline 
level of awareness can be found in Annex B. 
 
4.6.2 Player Feedback Forms 
 
In an attempt to inform the development of a national training standard, players were 
required to provide feedback on the overall experience regarding the curriculum and 
practical application of the information that was relayed during the training sessions. At 
the end of Day 1, a short questionnaire was distributed to the players, which was 
designed to collect qualitative and constructive feedback regarding the Enform online 
training and in-class session. This information was collected, reviewed and analyzed 
following the evaluation process in an effort to identify those aspects of the training that 
were found to be most valuable. On Day 2, players were also required to provide 
feedback regarding the practical exercise and perceived value of that experience. The 
feedback forms can be found in Annex C.  
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4.6.3 Evaluator Forms 
 
Evaluators were required to observe the players during the practical exercise sessions 
on Day 2. Each evaluator was provided with checklists to assist in the collection of data 
and observations as players made their way through each area of response. These 
checklists itemized the specific actions or discussions that evaluators were to observe 
and note once completed. The checklist items were based on a pre-defined set of 
criteria related to the unique aspects of the response and were closely aligned with the 
player surveys used for the baseline and post training data collection.   
 
Evaluators were required to submit their completed checklists at the end of the 
evaluation process on March 14. As there were two separate scenarios for the exercise, 
there were two separate evaluation forms, one allocated for each scenario. To ensure 
consistency in reporting, evaluators were tasked with observing the groups of players at 
one scenario location for the entire day (i.e., they did not follow the players to the next 
scenario once completed). The evaluation forms can be found in Annex D. 
 
4.6.4 Post Training Surveys 
 
The same survey used to collect the baseline data prior to the provision of training was 
also used for the collection of post training data by having players complete a written 
survey on Day 2. Players were given approximately 75 minutes to complete the survey 
during one of the three stations of the practical scenario rotations.   
 
These responses were compiled into a database and represent the average level of 
awareness regarding the unique aspects of rail response to a flammable liquids fire 
following the training. One group of players completed the survey after the classroom 
training but before they had completed a practical application of the tactics that they 
were taught. The other two groups of players completed the survey after one or both 
scenarios had been exercised. This collection of data was compared to the baseline 
data to identify those areas where knowledge and awareness were enhanced. Results of 
this analysis can be found in Section 5. Once the analysis was complete, it was 
determined that the order in which the players completed the survey did not significantly 
affect their change in awareness level. 
 
4.6.5 After Action Review Process 
 
Evaluators were required to participate in a half-day AAR session on March 14 to 
discuss the evaluation criteria as outlined in the evaluator forms (Annex D). This was a 
guided discussion that identified the qualitative observations as captured by the 
evaluators on Day 2 during the practical exercise. The discussions addressed the criteria 
within each of the three areas of response noted in Table 2 in an effort to determine the 
overall effectiveness, usefulness and practical application of the new tactics learned by 
the players. Key observations were recorded, and recommendations for key areas of 
improvement moving forward were captured and are included in this report.  
Recommendations can be found in Section 6. 
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4.7 Data Analysis 
 
Results from the player survey (baseline and post-training) were assessed and analyzed 
for indications of enhanced levels of awareness relative to the exercise objectives. The 
results are presented in percentages of sample size and indicate those areas where 
there were increases or decreases in levels of awareness in each of the three areas of 
response that were assessed. Observations that were captured by evaluators and 
discussed at the AAR are included and serve to support or augment the survey findings. 
Key observations concerning the training and learning opportunities were identified in 
each area and are meant to inform recommendations or opportunities for improvement 
moving forward. 
 
Player feedback forms were analyzed for trends and overall player assessments of the 
training process and individual components. Comments provided by players are 
addressed in this report and serve to inform recommendations for improved exercise 
and training design. 
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5. RESULTS 
 
5.1 Overview 
 
For the evaluation process, the response to a derailment involving Class 3 flammable 
liquids was separated into three main components. The first component involved an 
initial site / scene assessment, the second involved an assessment of the hazards and 
potential DGs present, and the final component was the decision-making process 
involved in choosing a response approach. These three components are also reflected 
in the online Enform training developed by the ERTF and provided to the players as part 
of the training package. 
 
The results contained in this section reflect the data compiled from the baseline and 
post-exercise surveys and are supported by the AAR discussion and observations 
captured by the evaluators. Since this exercise is an effort to inform the development of 
a national training standard, key observations are noted within each area of response to 
serve as a basis for recommendations moving forward.  
 
Results compiled from the player feedback surveys addressing the quality of the training 
and exercise design are also addressed. Opportunities for improvement have been 
captured and are included in the recommendations section. 
 
5.2 Site Assessment 
 
Once a rail incident occurs, the responders are placed under a time-sensitive, dual-
cognitive demand which initially involves a site assessment in order to determine the 
hazards that will ultimately affect the response actions considered. For this exercise 
evaluation, site assessment was comprised of three primary considerations at a rail 
incident involving flammable liquids. This area of response targeted the initial actions 
taken upon arrival at the scene and addressed the following: 
 

1. Were responders aware of the quick indicators and/or resources to quickly 
identify the 'presence' of DGs; 

2. Were responders aware of the indicators and/or resources to quickly verify the 
'identity' of the DGs; and 

3. Were responders aware of the required notifications to ensure a quick and 
effective response to the incident? 

 
5.2.1 Identify presence of DGs 
 
5.2.1.1 Player Surveys 
 
As part of an initial site assessment, players were asked to identify what indicators they 
would use to quickly determine if there are DGs involved in a derailment. Some of the 
indicators available include tank car identification, placards and contacting CANUTEC. 
Baseline data results indicated that the majority of respondents relied heavily on three 
indicators; shape and design of the tank car (70%), presence of placards (84%), and rail 
car markings or numbers (51%).  It is important to note that prior to the provision of any 
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training, players did not consider CANUTEC as one of the available resources to quickly 
determine if there could be DGs involved in the incident (0%). 
 
Post exercise data (see Figure 1) confirmed that players were likely to consider the tank 
car design, placards and rail car markings as indicators, however there were significant 
increases in awareness of other available resources that were not present in the 
baseline data collection. Nearly half (46%) of all players indicated CANUTEC as a viable 
option to confirm the presence of DGs involved in the derailment following the exercise 
conduct. 
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Figure 1: Early Identification of the Presence of Dangerous Goods 

 
Following the training, there was an increase of 85% of players who would immediately 
search for the train crew or contact the railway as a means of identifying the presence of 
DGs on site. Players also considered the consist or shipping documents (78%) to be an 
essential resource to determine if there were DGs involved in the incident; an increase 
from the baseline results by 75%. Although not anticipated as a resource in the 
development of the baseline survey, the 'Ask Rail' application for smart phones was 
noted as another viable means of identifying the presence of DGs, with 16% of players 
indentifying this feature as a valuable resource in the post-exercise survey results. 
Overall, players increased the number of quick indicators to confirm the presence of 
DGs from an average of 2.2 to 4.6 following the training. 
 
An additional important aspect of the initial site assessment includes awareness of 
common and uncommon features of a flammable liquids tank car, which increased 
following the training. In the baseline data, players‟ awareness of typical tank car 
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features was limited to the cylindrical shape (62%) and the various valves and fittings 
noted on the top and bottom of the tanks (70%). Following the training, there was 
evidence that players‟ knowledge of the typical features of flammable liquids rail cars 
noted above was increased as both indicators increased in the results by 8% and 16% 
respectively. A portion of the players also indicated the ability to distinguish between a 
pressurized and non-pressurized car (24%) and noted the presence of placards as a 
means of confirming the type of car involved in the incident (57%). 
 
5.2.1.2 AAR Process Findings 
 
The evaluators and EDT members present at the AAR found that, in general, players 
were quick to use the available indicators to confirm the presence of DGs at both 
scenario sites. At the derailment site (EV1), groups relied on the presence of placards, 
UN numbers and the type of rail cars to assess the potential presence of flammable 
liquids. Players did not demonstrate the ability to distinguish between a pressurized and 
non-pressurized tank car and although they contacted CANUTEC immediately upon 
arrival, they did so before initiating a site assessment when the information available 
would be quite limited. 
 
It was found that players at the single railcar site (EV2) relied more on the information in 
the consist to determine if there were DGs involved in the incident than any other 
means. It was noted that this action should have occurred more expeditiously given the 
emphasis placed on locating the consist to identify the presence of flammable liquids at 
the incident. The artificiality of the prop and the detailed start state provided to the 
players may have affected the initial consideration of other indicators such as visible 
placards, UN numbers, type of tank car, and the use of the Emergency Response 
Guidebook (ERG) to determine if flammable liquids may be present. 
 
5.2.1.3 Key Observations for Recommendations 
 
Players were advised during the training to contact CANUTEC immediately upon arrival 
to the scene; however, it was evident that they were not prepared to provide the 
requisite information to CANUTEC advisors at that early stage of the site assessment. 
Players did not demonstrate an awareness of the questions and knowledge expectations 
of CANUTEC which created confusion and delays in relaying incident details to the 
technical authority. At present, players do not have a checklist or guiding document to 
itemize critical information required by CANUTEC to provide effective technical support 
regarding the hazard, protective actions, and response considerations. 
 
5.2.2 Confirming the Identity of Dangerous Goods 
 
5.2.2.1 Player Surveys 
 
After identifying the possible presence of DGs at a rail incident, players were asked to 
identify which indicators they would use to quickly verify and confirm the identity of the 
flammable liquids or dangerous goods involved. These methods include locating the 
train crew and consist, using the ERG as well as contacting CANUTEC and the railway. 
Baseline data results indicated that 51% of players would initially attempt to locate the 
conductor or engineer as a method to quickly learn the identity of the contents and 
associated hazards. Other indicators noted by the players included locating the consist 
or shipping documents (46%), use of the ERG (43%) and contacting the railway 
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emergency number (41%). Although not noted as a method to confirm the presence of 
DGs, 38% of players did include CANUTEC as a method of confirming the identity of the 
flammable liquids involved at the site. Knowledge of what information was available to 
the responders within the shipping documents was primarily limited to the name of the 
DGs (65%) and sequential list of rail cars and contents (46%).  
 
Post exercise data (see Figure 2) indicated a significant increase of 51% in the number 
of players who would immediately locate the rail consist or shipping documents to verify 
the identity of the DGs (97% of all players). Following the training, players were also 
more likely to contact CANUTEC to verify the identity of DGs, with more than 76% of 
respondents noting this as an option; an increase of 38% over the initial baseline data. 
Other options that resulted in an increase of 19%, 18% and 16% respectively included 
the use of the ERG, calling the railway, and use of the 'Ask Rail' application. Overall, 
players increased the number of ways to verify the identity of the dangerous goods from 
an average of 2.3 to 3.6 following the training. 
 
Knowledge of what information is available within the shipping documents showed 
significant increases over the baseline data in two main items: name of shipper (increase 
of 38%) and ERAP number and contact (increase of 46%). Overall, players increased 
the number of items identified within the shipping documents from an average of 2.0 to 
3.0 following the training. 
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Figure 2: Verify the Identity of the Dangerous Goods 
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5.2.2.2 AAR Process Findings 
 
In general, evaluators identified that the players demonstrated an awareness of the 
significance of the consist as a method of identifying the identity of the DGs as part of 
the site assessment. At the derailment site (EV1), groups located the rail crew and 
correctly requested the consist from the conductor; however, once the consist was 
removed from the scene, players appeared challenged at proceeding with the site 
assessment. One group did contact CANUTEC and requested a copy of the consist to 
be sent by email. Players did not demonstrate a strong awareness of alternative 
methods to obtain a copy of the consist (e.g., contact the railway). 
 
Although players at the single rail car site (EV2) were aware of the significance of 
obtaining a copy of the consist, the groups demonstrated a lower level of awareness on 
how to obtain the consist as well as understanding how to interpret the information 
contained within the document. Groups did contact CANUTEC to obtain a copy of the 
consist; however, all groups relied on the CN Dangerous Goods Officer to fully 
comprehend the information and what it meant for the responders ‟ ability to assess the 
site. Although 41% of players indicated in the baseline survey that they would contact 
the railway to identify the DGs, players did not implement this as an effective method in 
a practical application. Further to this, while 38% of players noted the use of the ERG in 
the baseline survey, and 62% confirmed this method in the post-training survey, players 
did not use the ERG as a means of confirming the identity of the flammable liquids at the 
site.  
 
5.2.2.3 Key Observations for Recommendations 
 
Through the evaluation process it was identified that once the consist was located, 
players did not demonstrate a comfortable level of awareness on how to interpret the 
information contained within the document. Although a thorough review of the consist 
was conducted during the training component, the players were challenged on how to 
read and interpret the contents in a practical environment. It should be noted that during 
the training, players were not given an opportunity to review an actual consist during the 
walkthrough component. This may have contributed to the players difficulties in locating 
certain details of the consist as it pertained to the derailment. Although the groups did 
contact CANUTEC for assistance in obtaining and interpreting the consist, players still 
had difficulty in quickly locating key pieces of information required by CANUTEC. At 
present, there are no quick reference documents available to first responders on how to 
quickly interpret the consist and locate key pieces of information required for decision 
making and communicating to other organizations. As such, players were not able to 
anticipate what information on the consist would be requested by CANUTEC, which was 
complicated more so by a lack of understanding on where to locate required details.   
 
Evaluators also noted an inconsistency in the level of hazmat training amongst the 
players who were unaware of the risks and hazards associated with a rail car containing 
residuals (e.g., the car was perceived as 'empty' and therefore no risks involved). 
Although there are no training prerequisites currently identified for this awareness level 
training course, players‟ ability to verify the identity of the DGs and related hazards may 
have been more efficient with a baseline level of hazmat knowledge that could serve as 
a knowledge foundation upon which to build. Players with some hazmat training would 
also have more experience using the ERG to verify the identity of the DGs; a standard 
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practice available to firefighters that was not demonstrated during the practical exercise. 
Although the focus of the training was on identifying the unique aspects of response 
associated with a derailment involving flammable liquids, this may have precluded 
players from resorting to their standard practices (e.g., use of ERG).  The training did not 
focus on the use of the ERG in addition to the new tactics that were part of the training 
curriculum.  
 
5.2.3 Notifications 
 
5.2.3.1 Player Surveys 
 
Although responders would normally contact numerous organizations via dispatch upon 
arrival at an incident, this evaluation focused on responders‟ awareness of organizations 
or entities identified in the exercise objectives; namely the ERAP, RMS and CANUTEC.  
Players were required to indicate their level of awareness and likelihood to contact each 
entity based on their understanding of roles and responsibilities during a rail incident 
involving flammable liquids.   
 
5.2.3.2 ERAP 
 
Baseline data results indicated that only 22% of players were familiar with an ERAP, with 
16% indicating some knowledge of the available services or capabilities available to 
responders once assistance has been requested from an ERAP holder. The majority of 
those players noted specialized response capabilities (67%) as the primary capability 
followed closely by technical advice (50%) and equipment (33%). Of those players who 
were familiar with ERAP, 60% would call CANUTEC or the Railway Emergency Number 
to request assistance from the ERAP holder. No players identified the shipping 
documents as a means of locating the ERAP activation phone number. Overall, the level 
of understanding of ERAPs by those who had some familiarity was rated relatively low 
(i.e., 'somewhat aware', measuring 2.3 on a rating scale of 5).  
 
Post exercise data (see Figure 3) indicated a significant increase in awareness with 
100% of players confirming knowledge of ERAPs and the resources and services that 
are available to responders upon activation of an ERAP. Significant increases in 
knowledge of available services or capabilities were evident in several areas including 
available equipment (increase of 41%) and technical advice including access to an RMS 
(increase of 33%). Following the training, 89% of players would call CANUTEC or the 
Railway Emergency Number to request assistance from the ERAP holder (an increase 
of 81% from the baseline). More than 20 players also noted the shipping documents as a 
source to locate the ERAP activation number (an increase of 56% over the baseline). 
Overall, the level of understanding of ERAPs, self-rated by players, following the training 
and exercise improved (i.e., average awareness, measuring 3.6 on a rating scale of 5).  
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Figure 3: Awareness of Notifications 

 
5.2.3.3 RMS 
 
Baseline data results indicated that only 22% of players were familiar with the role of an 
RMS. Of those who had some familiarity, awareness of responsibilities was limited to 
providing technical support at a scene and providing recommendations for actions 
(75%). Only 8% of those players were aware of how to contact an RMS, relying on 
CANUTEC as the only means by which to reach an RMS.    
 
Post exercise data (see Figure 3) indicated a significant increase in players confirming 
their awareness of the role of an RMS (97%) however when asked to identify some of 
the responsibilities, players did not demonstrate a better understanding of the various 
roles associated with an RMS, however players did note technical support at a scene as 
their primary responsibility (78%). Overall, players increased the number of known 
responsibilities of an RMS from an average of 0.9 to 1.3. Following the training, 83% of 
players would use CANUTEC to reach an RMS and 59% now included the railway as a 
means of obtaining support from an RMS. 
 
5.2.3.4 CANUTEC 
 
Players demonstrated a high level of baseline awareness of the role of CANUTEC, with 
68% of the responders being 'extremely likely' to contact CANUTEC for support (i.e., 
average rating of 4.9 on a scale of 5). Of those players who were familiar with the role of 
CANUTEC, the average number of areas of known support available to responders was 
2.5 with the vast majority of players noting chemical, physical and toxicological 
properties of DGs as the primary service provided (87%). Players also noted protective 
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actions (48%) and mitigation techniques (48%) as additional types of support offered by 
CANUTEC. Knowledge of methods to contact CANUTEC included the emergency phone 
number and *666 with 40% noting one or both of these methods; however players did 
not identify the 1-800 number in the baseline responses. 
 
Post exercise data (see Figure 3) indicated a significant increase in awareness with 
100% of players confirming knowledge of the role of CANUTEC and the types of support 
that is available to responders at an incident. Significant increases in the knowledge of 
available support were evident in several areas including obtaining a copy of the consist 
(increase of 55%) and an equal increase of 22% of players awareness of support 
including product knowledge, ERAP information, and protective action 
recommendations. The average number of areas of known support available to 
responders increased to 3.4 (up from 2.5 in the baseline data). Following the training, 
100% of players would be extremely likely (rating of 4.9 on a scale of 5) to call 
CANUTEC at an incident for support. The awareness of methods available to contact 
CANUTEC increased as well, with 89% noting the local and 800 phone numbers, an 
increase of 62%. 
 
Players also demonstrated an increase in perceived confidence in their ability to 
effectively analyze the incident. Prior to the training, 43% of players indicated that they 
had sufficient knowledge and expertise to analyze the incident based on their current 
level of training and awareness. Following the training and exercise, the number of 
players noting sufficient knowledge to analyze the incident was 76%, an increase of 
33%. 
 
5.2.3.5 AAR Process Findings 
 
In general, players at the derailment site (EV1) demonstrated an awareness of the role 
of CANUTEC and all groups made the proper notification to CANUTEC in a timely 
manner. It was noted that notifications to the ERAP holder and RMS were either delayed 
or did not occur at all. Players did not demonstrate a high level of knowledge on how to 
contact the ERAP holder or RMS, nor did they understand what their respective roles 
would be in the response effort. Additionally, notifications to the railway were delayed or 
did not occur. Groups that did notify the railway did not relay sufficient information to the 
Dangerous Goods Officers upon arrival regarding the site assessment. It was also noted 
that players did not contact any environmental organizations that could provide 
assistance to the response effort (e.g., air monitoring, etc.).  
 
Groups in the single rail car site (EV2) did not properly notify the ERAP holders or the 
railway. Although this could be a result of artificialities introduced through exercise 
design, players did not demonstrate sufficient awareness of the role of the ERAP holder 
and RMS at the site. While players did note a significant increase in awareness of roles 
associated with both the ERAP and RMS in the post training survey, this was not evident 
in the practical exercise.  
 
5.2.3.6 Key Observations for Recommendations 
 
Players were not provided with a thorough walk-through of notifications during the 
training and demonstrations. Players were also not provided with a notification checklist 
to ensure responders contacted all of the proper authorities for an effective response. As 
a result, the notification steps for contacting CANUTEC, RMS and the ERAP holder were 
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not necessarily carried out effectively. Players also provided evidence that the training 
provided on the roles and responsibilities of CANUTEC, RMSs and ERAPs may not 
have been sufficient, both in the classroom and as part of the practical demonstrations.   
 
5.3 Hazard Assessment 
 
5.3.1 Awareness of Hazardous Properties of Crude Oil 
 
5.3.1.1 Player Surveys 
 
As part of an initial hazard assessment, players were asked to identify hazardous 
properties associated with crude oil. Having an awareness of these properties can 
significantly impact decision making, including the consideration of PPE. Some of the 
more commonly known properties might include flammability, combustibility and 
thickness or viscosity. Baseline data results indicated that the majority of respondents 
were aware of common hazardous properties of crude oil such as flammability (62%), 
combustibility (41%) and carcinogenic (19%) without any research or training.   
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Figure 4: Awareness of Hazardous Properties of Crude Oil 

 
Post exercise data (see Figure 4) confirmed that player results did indicate moderate 
increases in some of the commonly known properties such as carcinogens (up to 38%) 
and viscosity (up to 22%). Properties that were not noted in the baseline and were 
minimally represented in the post exercise data included the presence of benzene (11%) 
and volatility (8%). Combustibility was significantly reduced to 5%, a drop by 36% in the 
number of players noting this as a hazardous property of crude oil. One possible reason 
for this drop may be related to the focus of the training on HITs (i.e., breach in the tank 
car) which eliminates the risk of explosion. When players were required to explain why 
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noticing a hole in the tank was an important observation, 49% of players in the post 
exercise survey noted that a hole eliminates the possibility of a Boiling Liquid Expanding 
Vapour Explosion (BLEVE); representing a significant increase from the baseline data 
whereby only 11% were aware of the significance of a breach in the railcar. The focus on 
newly introduced concepts, such as HITs, may have precluded players from considering 
palpable properties, such as the combustibility of crude oil, in the post exercise data. 
 
5.3.1.2 AAR Process Findings 
 
In general, players did not demonstrate a thorough understanding of the hazards 
associated with crude oil. At both scenario sites, players were allowed by the instructors 
and industry experts to get too close to the rail cars; a proximity that would be 
considered dangerous in a real event. It was evident that although players were 
cognizant of the crude oil hazard involved in the spill, the remaining notional flammable 
liquids contained on the scenario train were not considered as part of the hazard 
assessment. Players did rely on CANUTEC to relay information regarding the hazards 
and protective actions required however, these risks were not discussed on site and 
relayed to other players in the field. 
 
5.3.1.3 Key Observations for Recommendations 
 
Some players veered from normal operating procedures relating to hazard assessments 
(i.e., approaching railcars too closely during the initial reconnaissance). This may be 
attributed to the artificiality imposed on the players due to the exercise environment. 
Players were not provided with instructions by exercise staff to 'practice as they would 
respond in a real event' which may have precluded some players from considering 
notional information as part of the hazard assessment (e.g., simulated rail cars in EV2). 
Players did not receive detailed reconnaissance instruction in the walk-through 
demonstration from the perspective of a responding firefighter; rather, players received 
practical instruction from a 'students' perspective. This may have contributed to some of 
the oversights in player action observed during the practical exercise. 
 
The training focused primarily on the hazards associated with the spilled flammable 
liquid. Players did not adequately consider hazards associated with the transported 
material in other cars that were not derailed or damaged, including other non-flammable 
liquids that could still present a risk to responder safety. Players may have benefited 
from additional training on the all hazards associated with at a derailment, not just on the 
flammable liquids.  
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5.3.2 Awareness of Railcar Hazards 
 
5.3.2.1 Player Surveys 
 
Players were requested to identify potential hazards associated with the railcar that 
could affect response efforts and would likely need to be communicated to incoming 
organizations for the sharing of situational awareness. Baseline data results indicated 
that 59% of players would look for failures in the rail car (e.g., breaches, holes, etc.). 
Players also noted that the stability of the railcar itself could be a hazard (32%) along 
with any apparent spills of flammable liquids from the tank (22%). Erroneously, 19% of 
players thought that a hole in the tank increased the likelihood of an explosion prior to 
any training. 
 
Post exercise data (see Figure 5) confirmed that players maintained awareness of the 
significance of a railcar failure with a slight increase of 14%, however 46% of players 
acknowledged the presence of spills as a significant hazard to note at the site; 
representing an increase by 24% over the baseline data. Following the training, players 
did not note stability of the railcar as a hazard (0%), however this may be attributed to 
the strong focus on HITs and the hazards that are presented with a breach in the tank. 
The number of players who originally thought that a hole in the tank resulted in an 
explosion was reduced to zero. Overall, the total number of rail car hazards identified by 
each player did not increase. 
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Figure 5: Awareness of Railcar Hazards 
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5.3.2.2 AAR Process Findings 
 
In general, players were able to quickly identify the presence of HITs, as this was a 
primary focus of the training. At the derailment site (EV1), several players did make note 
of the railcars that were shrilling, which indicated they were aware that pressure was 
building, and retreated from the site accordingly. Although not evident from the surveys, 
players did discuss the type of fire and flame impingement at both scenarios, however 
discussion regarding other railcar hazards was limited or did not occur until the 
Dangerous Goods Officer arrived at both sites. Players did take photos of the railcars or 
created diagrams to assist with the Incident Command discussion which proved to be 
very effective. 
 
5.3.2.3 Key Observations for Recommendations 
 
When considering all of the rail car hazards, players focused on the obvious visual 
hazards that were present at both scenes (e.g., HIT, fire, etc.). Players did not discuss 
the potential for other railcar hazards in any detail on their own accord (e.g., risk of boil 
over or respiratory hazards). This may be a result of a compressed training agenda with 
insufficient time to cover all of the hazards to be considered. Players may have benefited 
from a more thorough practical training following instruction to allow them to test their 
skills and learn from their mistakes with a trained specialist available as a guide. 
 
5.3.3 Awareness of Physical Site Hazards 
 
5.3.3.1 Player Surveys 
 
During the conduct of the surveys, players were asked to identify all of the physical site 
hazards unique to a derailment that had the potential to impact overall response or 
safety at the site. Some hazards to consider include access issues, stressed rail, 
weather and power lines. Baseline data results indicated that the primary site hazards 
that responders would look for included uneven ground (32%), access issues (27%) and 
stressed rail (22%). Two additional hazards that were noted by the player responses but 
were not identified in the online Enform training were other moving railcars (35%) and a 
riverbank or other environmental features (30%). 
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Figure 6: Awareness of Physical Site Hazards 

 
Post exercise data (see Figure 6) confirmed that players maintained awareness of the 
more common physical site hazards with minimal increases in identifying uneven ground 
(up by 9%) or stressed rail (5% increase) and no recorded increase in the awareness of 
power lines (0% increase). Players did show a significant increase in the identification of 
weather as a physical site hazard, with 30% of players noting this (an increase of 14%). 
Overall, players did raise their level of awareness of physical site hazards and the 
training increased the average number of hazards identified per player from 2.1 to 2.5 
(an increase of 0.4 hazards over the baseline data).  
 
Players also demonstrated an increase in perceived confidence in their ability to 
effectively conduct a hazard assessment. Prior to the training, 24% of players indicated 
that they had sufficient knowledge and expertise to conduct a proper hazard assessment 
based on their current level of training and awareness. Following the training and 
exercise, the number of players noting sufficient knowledge to conduct a hazard 
assessment was 76%, an increase of 52%. 
 
5.3.3.2 AAR Process Findings 
 
In general, players identified and discussed the prominent visual physical site hazards, 
however at the derailment site (EV1) it was noted that these site hazards were not 
effectively communicated back to Incident Command. As a result of the prop restrictions, 
the less obvious hazards (such as underground cables) were not discussed as a 
potential hazard.  
 
Players at the single rail car site (EV2) were presented with a more challenging scene to 
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assess physical hazards due to exercise design. All additional hazards were notional 
and had to be simulated. Players did not receive enough instruction from controllers to 
'talk' through the hazard assessment as they would in a real situation. This may have 
precluded players from discussing all physical site hazards, real or notional.   
 
5.3.3.3 Key Observations for Recommendations 
 
Due to time constraints, the training did not emphasize the identification of physical site 
hazards. This, in addition to the exercise artificialities, may have contributed to the 
oversight by players in discussing these hazards and communicating them back to 
Incident Command. While players did take photos of the site, responders did not have a 
formalized process in place to effectively conduct an evaluation of the potential hazards. 
At present, there are no checklists that identify the proper steps to be taken when 
identifying all potential hazards at a derailment. Further to this, responders do not have 
template rail car diagrams that facilitate a quick assessment of the hazards associated 
with the rail car, and surrounding area. 
 
5.3.4 PPE Selection 
 
5.3.4.1 Player Surveys 
 
The necessary level of PPE is selected based on the assessment of the materials 
involved, the relative hazards and risks, and the selection of fire response. Based on 
initial levels of awareness regarding the properties of crude oil, players were required to 
determine the most appropriate PPE for a simulated derailment. Baseline data suggests 
that the majority of players (78%) understood the importance of proper PPE when 
dealing with flammable liquids and selected full bunker gear with self contained 
breathing apparatus (SCBA) for responding to such an event. The remaining players 
neglected to include respiratory protection as part of the required equipment.   
 
Post exercise data confirmed that 97% of players would now select full bunker gear with 
respiratory protection (SCBA) when responding to a rail incident involving flammable 
liquids. 
 
5.3.4.2 AAR Process Findings 
 
In general, it was determined that although players indicated an awareness of the 
required PPE in the classroom, this was not always demonstrated in a practical setting. . 
Although players did not wear SCBA during the reconnaissance at the derailment site 
(EV1) the lack of PPE selection may have resulted from exercise artificiality and PPE 
availability. However, select groups did rely on CANUTEC for recommendations on 
proper PPE selection. It was also recognized by the evaluators that the firefighters would 
not have approached a rail fire without the proper breathing apparatus in a normal 
circumstance.  
 
Players at the single rail car site (EV2) discussed proper PPE selection however this 
was not implemented when the notional RCMP were instructed to evacuate homes 
downwind. Once again, this may be the result of exercise artificialities rather than a lack 
of consideration for PPE when responding to a flammable liquids rail incident. 
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5.3.4.3 Key Observations for Recommendations 
 
Players demonstrated a high level of awareness on the importance of proper PPE 
selection when conducting a site and hazard assessment; however this was not 
implemented in the practical exercise. This may have been due to a lack of 
reinforcement from the controllers to carry out response actions as they would in a real 
emergency.  
 
5.4 Fire Response Considerations 
 
Players were required to indicate their level of awareness on various response 
considerations including non-intervention, defensive, and offensive approaches. 
 
5.4.1 Non-intervention Response 
 
5.4.1.1 Player Surveys 
 
Much of the training provided to the players focused on taking a non-intervention 
approach until trained personnel and specialized equipment arrived on site. It is 
important to note that a non-intervention approach does not equate to a 'do nothing and 
wait' response by firefighters. There are specific actions that can be taken that are 
considered non-intervention actions and are highly effective measures as part of the 
overall response. Players were required to indicate what measures were considered 
important non-intervention actions at a rail incident involving flammable liquids. Some of 
the more common actions considered includes assess and monitor the scene, secure 
the perimeter and provide public protection. Baseline data confirms that more than half 
of the players would continually assess and monitor the scene (59%) and set up 
exclusion areas (57%). Players also noted public protection (30%), maintain 
communication with emergency response organizations (19%) and watch for possible 
expansion (19%) as effective non-intervention actions.   
 
Post exercise data did not show any significant increases in levels of awareness in any 
of the actions noted in the baseline survey (see Figure 7). There were minimal increases 
in players noting the setup of exclusion areas (8%) and protection of the public (16%) as 
non-intervention considerations and the overall number of actions identified per player 
increased from 2.0 to 2.2 (an increase of only 0.2 per player over the baseline data).  
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Figure 7: Awareness of Non-Intervention Response 

 
5.4.1.2 AAR Process Findings 
 
The derailment site (EV1) was specifically developed to lead responders to arrive at a 
non-intervention response decision. The single rail car site (EV2) will not be addressed 
in this section. Evaluators noted that players did not discuss any methods of intervention 
until industry support arrived at the site. Players may have considered some of the 
actions noted in Figure 7, however it was not openly discussed in any great detail. The 
RMS and Dangerous Goods Officer were both required to provide a significant level of 
guidance to players as they progressed through the non-intervention response. It was 
evident that players focused mostly on the site and hazard assessment and did not 
discuss or implement many of the actions associated with a non-intervention approach. 
 
5.4.1.3 Key Observations for Recommendations 
 
Players did not demonstrate a concrete understanding of non-intervention actions when 
in a practical setting. While instruction was provided in the online training and classroom 
component regarding actions taken as part of a non-intervention response, players did 
not have a procedural walk-through demonstration in the field as part of the training. 
Players also did not have a structured checklist of actions to consider as part of a non-
intervention response. Another factor which may have contributed to this oversight is the 
amount of detail provided to the players in the scenario start state, which may have been 
too much to encourage effective decision making (i.e., players may have received more 
information than they needed which eliminated the necessity to consider certain aspects 
of the assessment and fire consideration).  
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5.4.2 Defensive Response 
 
5.4.2.1 Player Surveys 
 
Taking a defensive approach focuses primarily on preventing the spread of the fire or 
hazard until trained personnel and specialized equipment arrive on site. Players were 
asked to identify what factors should be considered before arriving at a decision to take 
a defensive approach. Some of the more commonly known factors include the 
consideration of firefighter safety, available water supply and where the runoff will travel.  
Baseline data confirmed that players would most likely consider these common factors, 
with 65% noting adequate water supply, 41% addressing the benefit versus the risk to 
responders and 35% expressing concern over where the fire water runoff would travel.  
When asked to indicate where cooling water should be directed on an adjacent tank car 
as part of a defensive approach, 59% of players noted the vapour space. 
 
Post exercise data showed only minimal increases in awareness of the factors to 
consider before committing to a defensive approach (see Figure 8). Overall, the average 
number of factors considered per player increased from 1.8 to 2.2 (an increase of 0.4 
over the baseline data). When asked to indicate where cooling water should be directed 
on an adjacent tank car as part of a defensive approach, 86% of players noted the 
vapour space (an increase of 27% from the baseline data). 
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Figure 8: Awareness of Defensive Response Factors 

 



Exercise VULCAN Final Report  ISR Report 6057-01-10 

The Canadian Safety and Security Program is led by  

Defence Research and Development Canada’s Centre for Security Science, in partnership with Public Safety Canada  

30 

 
5.4.2.2 AAR Process Findings 
 
The single rail car site (EV2) was specifically developed to lead responders to arrive at a 
defensive response involving cooling the tank car on fire. The derailment site (EV1) will 
not be addressed in this section. Similar to the non-intervention site, evaluators noted 
that players did not discuss any methods of a defensive approach until industry support 
arrived at the site. However, once industry support arrived, players hastily decided to 
take a defensive approach and did not discuss the consequences of selecting their 
response approach and safety considerations that would be involved with the Dangerous 
Goods Officer on site. As this had been practiced during the training, it was evident that 
players arrived on scene with an expectation to cool the tank. The practice of cooling the 
railcar was conducted well by all groups based on the tactical training received at the 
prop site during the previous day‟s demonstration. 
 
5.4.2.3 Key Observations for Recommendations 
 
It was found that players did not demonstrate a concrete understanding of defensive 
actions when in a practical setting. There was no discussion about what fire response 
was most appropriate for the incident; rather, all groups waited for industry to arrive for 
guidance and direction. The exercise artificialities most likely affected players ‟ actions, 
especially given that the prop was the only visual indicator and players may have 
eliminated the other 'notional' rail cars for consideration as part of the overall scenario. 
Players also did not have a checklist of procedures or factors to consider in arriving at a 
defensive fire response. As the emphasis of the training was placed largely on site 
assessment, time constraints may have prevented instructors from addressing more 
tactics associated with a defensive approach. 
 
5.4.3 Offensive Response 
 
5.4.3.1 Player Surveys 
 
Taking an offensive approach focuses primarily on attacking the fire directly with 
appropriate firefighting equipment and chemicals (e.g., Class B foam). Offensive 
response methods were addressed in the Enform online training; however instruction in 
the classroom was limited. A demonstration of foam application was provided to the 
players; however, players were not able to practice offensive tactics during the exercise 
due to the exercise objectives. In the baseline survey, players were required to identify 
environmental factors that should be considered before committing to any response 
approach using foam, water or chemicals. Baseline data indicated that 84% of players 
would consider the increased persistence in environment, followed by an increase in 
contamination (27%). Some players (14%) noted that the destructive and erosive effects 
of foam and oil on the environment should also be considered.   
 
Post exercise survey data did not demonstrate any increase in awareness of the 
consideration factors for committing to an offensive approach using foam. Overall, the 
number of factors identified per player dropped by 0.1, with the post exercise average 
number of factors at 1.2 per person.   
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5.4.3.2 AAR Process Findings 
 
Offensive strategies were not observed by evaluators during the exercise and were not 
discussed during the evaluation process. One area to note is, regardless of the fire 
response that was considered, there was not a strong emphasis on environmental 
considerations in either the Enform or classroom training. Players did not demonstrate 
any increase in awareness of environmental factors at either exercise site. 
 
5.4.3.3 Key Observations for Recommendations 
 
Environmental considerations play a key role in the decision making process for fire 
response. Time constraints associated with the curriculum may have contributed to this 
oversight. Players did demonstrate that they were aware of the importance to consider 
the impact on the environment; however, it is evident that players are not aware of the 
specific aspects of the impact to environment that should be factored into a response 
consideration. 
 
5.4.4 Awareness of Industry Capability 
 
5.4.4.1 Player Surveys 
 
Players were required to identify their level of awareness of available industry capability 
through a number of targeted questions. Baseline data indicated that 70% of players 
expect industry to arrive with large amounts of appropriate foam or other chemicals 
required for flammable liquid fires. Players also indicated that industry would arrive with 
mitigation or specialized hazmat equipment (30%). Overall, the average number of 
capabilities identified per player was 1.7. 
 
Post exercise data (see Figure 9) confirmed increases in awareness of industry 
capability with players primarily noting foam (92%) and mitigation equipment, such as 
trucks, trailers, hoses and nozzles (92%), representing increases of 22% and 62% 
respectively. The post exercise data collection did not elicit many responses pertaining 
to specialized equipment or capabilities such as air monitoring, transfer pumps, patching 
/ repair equipment or heavy lifting equipment. Players also noted that industry would 
arrive with trained personnel (38%) and PPE (11%). Overall, the average number of 
industry capabilities identified per player increased by 0.5 to 2.3. 
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Figure 9: Awareness of Industry Capability 

 
5.4.4.2 AAR Process Findings 
 
The evaluators noted that players did not discuss available industry capability at either 
scenario site. This does not mean that players were necessarily unaware of the 
incoming capability but rather did not discuss these capabilities in a practical setting.   
 
5.4.4.3 Key Observations for Recommendations 
 
It was evident that not all players readily acknowledged available capability from 
industry. To improve the players‟ awareness of industry capabilities and to allow them 
the opportunity to prepare for the arrival of industry to the scene, it was noted that a 
checklist is required. This checklist could include a list of the capabilities and methods in 
which industry can support the first responders as well as the industry requirements and 
what actions the first responders will need to make in order to accommodate industry 
upon arrival to the scene.  
 
5.4.5 Industry Integration into Incident Command  
 
5.4.5.1 AAR Process Findings 
 
Players effectively briefed industry upon arrival at both scenarios however; players did 
not demonstrate a good understanding of the expectations of industry‟s requirements or 
requests to stage equipment at the site. Players in the single rail car site (EV2) were 
uncertain of how industry would support the response effort and integrate into Incident 
Command. In general, players were challenged trying to establish and maintain Incident 
Command with unfamiliar personnel (due to the simulated Fire Department being made 
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up of responders from a number of different departments) and unavailable equipment or 
resources normally available at a real emergency. Additional training and experience in 
establishing Incident Command may also be required to close this gap for future training 
opportunities.  
 
5.4.5.2 Key Observations for Recommendations 
 
Players did not receive enough instruction on the integration of industry into Incident 
Command. It was evident that some groups were unsure as to how industry would 
support the response effort. Further to this, players did not have a list of available 
industry equipment, resources and staging requirements that would be useful 
information as they prepare for incoming response organizations.  
 
5.5 Player Feedback Forms 
 
5.5.1 Online Training 
 
Once players completed the baseline survey, they were instructed to complete an online 
training component developed by the ERTF. This online training was divided into three 
main sections to address scene / site assessment, hazard assessment and response 
considerations. The ERTF wished to use the feedback collected from this trial period to 
refine and improve their online training program. 
 
The majority of players found that they were able to complete the online training within a 
reasonable length of time, 87% of players completing the training in less than two and a 
half hours. Although, the players found the Take-away Notes provided by the training to 
be useful towards their learning (71%), the players also identified additional potential 
modifications to the Enform training to increase their learning capacity (Figure 10). A 
total of 47% of the players identified the introduction of mini-quizzes to the training to be 
beneficial for the overall training process. 
 

 
Figure 10: Potential Modifications to Online Training 
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5.5.2 Overall Impressions 
 
Upon completion of the training program the players identified the need for a possible 
refresher course as content is updated or added (32%) and once every three years 
(68%). The need for a possible refresher course should be considered when developing 
a national training standard. 
 
In addition to a refresher course, players also recognized the need for follow-up activities 
to the training they received during this exercise. The need for additional components to 
the training including placing an emphasis on railcars and hazardous materials was 
identified by 43% of the players. 
 
The players found each section of the training program to be informative and useful to 
their response capacity however, the players found that the live aspects of the training 
were more comprehensive than the online training. Players were asked to rate (on a 
scale of 1-3) for both the language and pace that the training elements were presented 
and it was found that classroom training was rated at 0.08 and 0.25 higher than the 
online training respectively (Figure 11). 
 

 
Figure 11: Training Comprehension 

 
As shown in Figure 12, the players thought the training program was beneficial to their 
awareness knowledge and response capabilities, however as indicated above, the 
classroom and field training components appear to provide more added value to the 
players than the online learning. 
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Figure 12: Overall Player Training Impressions 

 
Overall, the players found that each of the components of the training was effective in 
raising the awareness levels for certain components in the training process. As shown in 
Figure 13, although the classroom training component was consistently found to be 
effective in raising the players‟ level of awareness, the players found the Day 1 field 
training to be conducive to learning about railcar hazards and the Day 2 scenarios were 
conducive to raising the players‟ awareness levels in choosing an appropriate fire 
response and identifying the integration of industry support. The players received 
knowledge concerning the identification of DGs from the online training. 
 

 
Figure 13: Training Component Awareness Effectiveness 
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6. RECOMMENDATIONS 
 
6.1 Overview 
 
Since this exercise program was designed to inform the development of a national 
training standard for Class 3 flammable liquid response, recommendations for the design 
of the awareness level training, the in-classroom training and its components and overall 
response solutions are provided below. These recommendations are based on the 
results of the player feedback forms, any gaps, challenges or potential best practices 
identified in the player survey response and evaluation checklists, as well as feedback 
from the evaluators and the EDT during the AAR following the exercise. 
 
6.2 Response Considerations 
 
The development of a series of checklists or a guiding document for the responders to 
use to itemize critical information involved in the response was identified as a 
requirement. This checklist should include a step-by-step process for response to 
flammable liquid rail emergencies that will allow the responders to consider all potential 
hazards, protective actions and response considerations and be prepared for 
communications with CANUTEC, RMS, the rail carriers and the ERAP holder. These 
checklists should also contain the information required by CANUTEC, a list of all 
organizations required for the notification process, a list of all potential hazards to 
consider (e.g., scene, physical, DGs, etc.) and a list of industry support requirements 
and capabilities.  
 
Finally, during the AAR, it was recommended that a guide be developed that will 
facilitate the reading and comprehension of the train consist. An individual guide will 
need to be developed for both CN Railway and CP Railway, as their layout and content 
differ, but will assist the responders in interpreting the information found in the train 
consist. 
 
6.3 Training 
 
Overall, the training raised the level of awareness of responders in responding to class 3 
flammable liquids derailment incidents, but the evaluation process identified gaps in the 
players‟ awareness levels due to incomplete or lack of training. As discussed in Section 
5, each training component effectively addressed the training curriculum and the players 
found that each of the lessons taught complemented each other. Based on the results of 
the evaluation process, it was determined that an online training package is not sufficient 
for a complete and effective awareness level training. At a minimum, a classroom 
component is required to complement the online training program. The following table 
lists recommendations for each of the training components contained within this training 
program which address the gaps identified by the evaluation process in order to raise 
the players‟ awareness level: 
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Table 4: Recommendations to Training Program 

Training Component Future Recommendations 
Online Enform training Addition of mini-quizzes or end of lesson tests would 

assist with the interactivity of this training element. 
Lac-Mégantic presentation There existed a discrepancy in the learning concerning 

the breaking mechanism of the railcars. All components of 
the training should remain consistent in this aspect. 

ERAP program presentation This portion of the training should also focus on the 
responsibilities of an RMS and their role on the scene and 
while responding remotely. 
Additionally this portion of the training should focus on 
informing the players of the difference between activating 
the ERAP and requesting assistance from the ERAP 
holder. Players should be aware that their actions will not 
serve to immediately activate the ERAP, but rather 
prompt the steps to identify the requirement for activation.  

Community awareness 
training 

This section should be modified to include training on 
dangerous goods other than crude oil that may also be 
present at a derailment site. Similarly, the importance of 
using the ERG at the scene for consideration of all hazard 
materials should be addressed in this training component. 

Railcar identification and 
scene size-up 

Additional consideration for the hazards of residuals cars 
needs to be included in the training. Students must be 
aware that a car containing residuals is not necessarily a 
completely empty car.  
 
Additional emphasis should be placed on identifying 
physical site hazards, specifically hazards that are unique 
to a derailment site including railcar stability and stressed 
rails. 
 
Further, the training should place an emphasis on the use 
of the ERG when distinguishing tank car designs in order 
to identify potential hazardous materials.  

Train consist presentation The training should provide alternative methods to obtain 
the train consist when the train crew is unavailable or 
removes the consist from Incident Command. Additional 
training should be provided on how to interpret the 
information contained on both a CN and CP consist and 
how to identify where the information required by reach 
back support will be located.  
 
This portion of the training could include a detailed 
description of a replica consist to allow the first 
responders an opportunity to visualize the documents 
with which they will be using to retrieve the necessary 
information for decision-making. 
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Training Component Future Recommendations 
Industry response tactics 
presentation 

This section of the training should have an added focus 
on the integration of industry into Incident Command with 
a walk-through component for the players. With the arrival 
of industry, a multi-jurisdictional Unified Command may 
need to be implemented. Guidance on the decision to 
transition from single Incident Command to a Unified 
Command structure should be provided in this training.  
 
The players should receive an opportunity to become 
familiar with the methods of communication, equipment 
and resources industry would be providing at the scene. 
With the arrival of industry, movement of the initial staging 
area will need to be considered along with the additional 
task of coordinating a large group of technical resources. 
A walk-through component would allow the firefighters to 
witness the types of requests industry would make upon 
arrival and how their resources could be implemented into 
the command structure. 
 
Additionally, this training section should address 
environmental considerations. Since the ERAP primary 
response contractors will be providing support for 
environmental considerations, this type of support and the 
relevant environmental considerations for responders 
should be addressed. 

Response to derailment 
presentation 

This portion of the training should be structured to provide 
more details on the various response approaches, their 
benefits, considerations prior to taking the various 
approaches and any potential consequences specific to 
responding to a Class 3 flammable liquids derailment. 
Although the online training addressed these topics, the 
classroom training did not provide enough details to allow 
the responders to react accordingly. 

Practical training rotations The practical training rotations should be designed to 
include a walk-through of the site and hazard assessment 
allowing for proactive learning, rather than reactive 
learning. Additionally, the training rotations should allow 
for the players to view a replica consist and teach how to 
interpret these documents and retrieve all the necessary 
information for reach back support. 

Scripted scenarios These scenarios should be extended in length to allow a 
more thorough response. It was found that players were 
unable to perform all response activities in the time 
provided and were unable to effectively conduct a full site 
and hazard assessment and fully integrate the capability 
of industry into Incident Command and their response 
efforts. 
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6.4 Exercise Design 
 
Artificialities and simulations used in the exercise made the site and hazard assessment 
challenging for the responders. Specifically, the single prop identified as a railcar at the 
EV2 site posed some problems for the players as they were unable to visualize the 
scene. Future exercises and training programs should consider the use of a site area 
map, diagram or pictures of the derailment site in order to enhance the simulated 
environment. The verbal relay of information (e.g., type of railcar, casings, etc.) limited 
their ability to identify this information independently during their site assessment. 
 
Overall, it was identified that the length of the training and the group sizes were not 
conducive to the effectiveness of the training. It is recommended that when developing a 
national standard, a longer training process should take place to allow the players to 
absorb all the information being taught and to implement a more hands-on approach to 
the training. Additionally, if a similar format is used, introducing additional scenarios or 
activities into the rotations would allow for smaller group sizes and would provide the 
opportunity for all players to participate. 
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ANNEX A. FULL EXERCISE SCHEDULE 
 

 12-March  
Time Activity OPI 

0730 – 0800 Registration JIBC / ISR 
0800 – 0830 Welcome, opening remarks and 

JIBC administration 
DRDC CSS 

TC 
JIBC 

0830 – 0900 Lac-Mégantic presentation Denis Lauzon 
0900 – 0930 ERAP Program presentation Fred Scaffidi (TC) 
0930 – 1030 Community awareness classroom 

training 
Curtis Myson (RAC) / Craig 

McCaskey (Shell) 
1030 – 1045 Break  
1045 – 1115 Classroom training railcar 

identification and scene size-up 
Dustin Ritter (CP) / Lee 

Nelson (CN) 
1115 – 1130 Train consists presentation Dustin Ritter (CP) / Lee 

Nelson (CN) 
1130 – 1200 Industry response tactics 

classroom training 
Austin Gibson (SRS) 

1200 – 1215 Site safety briefing  JIBC 
1215 – 1300 Lunch  

   
1330 – 1430 Industry response tactics 

(practical training station 
rotations) 

Group 1 – Derailment prop 

Austin Gibson (SRS) 

1430 – 1530 Group 1 – Tank car fire prop Austin Gibson (SRS) 
1530 – 1630 Group 1 – Transfer equipment 

and resources for containment or 
cleanup of spill 

Austin Gibson (SRS) 

1630 – 1700 Hot wash ISR 
 

 13-March  
Time Activity OPI 

0730 – 0745 Registration JIBC / ISR 
0745 – 0815 Brief Day 1 recap ISR 
0815 – 0830 Day 2 briefing ISR/JIBC 
0830 – 0900 Response to derailment 

presentation 
Lee Nelson (CN) 

0900 – 1100 Group 1 - Scenario 1 (non-
intervention strategy) 
Group 2 - Scenario 2 (defensive 
strategy) 
Group 3 – Survey / Feedback 
session 

EDT 

1100 – 1145 Lunch  
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1145 – 1345 Group 2 - Scenario 1 (non-
intervention strategy) 
Group 3 - Scenario 2 (defensive 
strategy) 
Group 1 – Survey / Feedback 
session 

EDT 

1345 – 1545 Group 3 - Scenario 1 (non-
intervention strategy) 
Group 1 - Scenario 2 (defensive 
strategy) 
Group 2 – Survey / Feedback 
session 

EDT 

1545 – 1630 Hot wash ISR 
 

 14 March  
Time Activity OPI 

0845 – 0900 AAR registration ISR 
0900 – 0915 Welcome, opening remarks ISR 
0915 – 0945 Site Assessment Evaluation ISR 
0945 – 1015 Hazard Assessment Evaluation ISR 
1015 – 1030 Break  
1030 – 1100 Response Evaluation ISR 
1100 – 1130 Industry Handover Evaluation ISR 
1130 – 1200 Final comments / Open discussion ISR 
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ANNEX B. CONDENSED PLAYER SURVEY  
 

Scenario  - Derailed 
tank car on fire 

(hazard unknown) 

An east bound train has derailed just outside a rural farming community with 500 residents.  An initial 911 
phone call was placed to report a fire and responders have been dispatched (travel time of 15 minutes to 
incident site).   When responders arrive on the scene, multiple cars have derailed and one is on fire with a 
potential for the several other cars to ignite and explode.  This scenario is generic and meant to be applied 
specifically to your jurisdiction. 

Purpose of this 
section 

Participant will be asked to: 
   - identify the problem (basic recognition and identification clues, notifications, locate crew and shipping 
documents/consist, ID products) 

Exercise Objective 
Objective #1 - Increase Awareness of ERAP and role of TC RMS  
Objective #2 - Increase Awareness of the role of CANUTEC  
Objective #3 - Introduce and practice relevant tactics (Analyze the incident only) 

 
Analyze the Incident 
 

Analyze the incident 
1 Once you arrive on scene and see the overturned railcar on fire, what is the first thing that you do? 

2 Based on the scenario description, what immediate precautions do you take to ensure the safety of the response personnel as 
you begin to analyze the incident? 

3 Based on the scenario description above, what immediate protective actions do you implement for the public? 

4 As part of the initial site assessment, how would you quickly identify if any of the cars could be carrying dangerous goods (list 
as many as you can think of)? 

5 How would you recognize a flammable liquid tank car (old or new design)? To the best of your knowledge, list some common 
physical features or visual identifiers that would indicate it may contain flammable liquid? 
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6 Once you determine that there could be dangerous goods involved, what are some ways that you could confirm and verify the 
identity of the dangerous goods involved in the incident? (List as many as you can think of) 

7 Based on your current level of training and knowledge, would you know how to safely locate the train consist? 
8 What information is available within the shipping documents that would assist you in your response? (Name all known items) 

9 How likely are you to immediately contact the railway emergency number upon arrival at the scene? 
"1" - not at all likely, "2" - unlikely, "3" - undecided, "4" - likely,  and "5" - extremely likely 

10 If you wanted or needed to contact the railway, where could you locate the railway emergency number at a rail incident once 
you arrive? (Name all possible ways) 

Knowledge of ERAP 
11a Do you know what an Emergency Response Assistance Plan (ERAP) is?   If 'No', skip to question 16a 

11b How likely are you to look for ERAP information at a rail incident once you arrive? If answer is "1" or "2", skip to 16a 
 "1" - not at all likely, "2" - unlikely, "3" - undecided, "4" - likely,  and "5" - extremely likely 

12a Are you aware of what services or capabilities are available once an ERAP has been activated? If 'No', skip to question to 15 
12b What services or capabilities are available by activating an ERAP?   
13 Do you know what flammable liquids would require an ERAP? 
14a At a rail incident, would you know how to activate an ERAP? If 'No', skip to question 15 
14b How would you initiate the activation of an ERAP? (List all possible mechanisms to initiate an ERAP) 

15 Based on your current understanding of ERAPs, rate your current overall level of awareness  
 "1" - not at all aware, "2" - somewhat aware, "3" - average awareness, "4" - above average,  "5" - is extremely aware 

Knowledge of a Remedial Measures Specialist 
16a Do you know what the role of a Remedial Measures Specialist from Transport Canada is ? If 'No', skip to question 18 
16b Describe your current understanding of some of the responsibilities of an RMS.  (List all known areas of responsibilities) 
17a Do you know how to reach an RMS? If 'No', skip to question 18 
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17b Indicate all the known ways to contact an RMS (1 point for each item noted below) 
Knowledge of CANUTEC 
18 Are you aware of the role of CANUTEC? If 'No', skip to question 22 

19 How likely are you to contact CANUTEC for support? 
 "1" - not at all likely, "2" - unlikely, "3" - undecided, "4" - likely,  "5" - extremely likely 

20a Do you know how to contact CANUTEC? If 'No', skip to question 22 
20b List all the ways to contact CANUTEC to the best of your knowledge. 
21 What type of support is offered by CANUTEC?  Name all known areas of support 

22 Based on your understanding of the current situation with the knowledge that other hazardous materials could be affected, do 
you feel you have enough knowledge and expertise to effectively analyze the incident? 

 
 
Assess the Hazard 
 
Scenario #1 - Derailed 
tank car on fire (hazard 

identified) 
The tank car on fire has been identified and verified to be petroleum crude oil (UN 1267).  A hazard 
assessment must be conducted to determine the response objectives and approach.   

Purpose of this 
section 

Participant will be asked to: 
- discuss the different types of site hazards that are present at a rail incident that could affect the response 
including site assessment, identify physical site hazards, properties of flammable liquids and assessment 
of fire 

Exercise Objective Objective #3 - Introduce and practice relevant tactics (Hazard Assessment ONLY) 
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Assess the hazard  

23 Does the knowledge that the hazardous material is petroleum crude oil change the precautions taken to ensure the safety of the 
response personnel as you begin to assess the hazards? 

24 Does the knowledge that the hazardous material is petroleum crude oil change the protective actions implemented for the 
safety and protection of the population? 

  

25 Does the knowledge that the hazardous material is petroleum crude oil change the precautions taken to ensure the safety of the 
response personnel as you begin to assess the hazards? 

26 Does the knowledge that the hazardous material is petroleum crude oil change the protective actions implemented for the 
safety and protection of the population? 

27 
You have confirmed that the overturned rail car on fire contains petroleum crude oil (UN 1267).   
Before you consider your response priorities, what hazards associated with crude oil must you consider that could affect your 
approach? (list all known properties) 

28 
When conducting a site assessment at a rail incident involving flammable liquids, what potential hazards associated with the 
railcar are you looking for that could affect your response and will have to be communicated for the sharing of situational 
awareness? (List all possible hazards regarding the railcar itself that you would look for) 

29 Upon closer inspection, you notice that the rail car on fire has a large hole in the tank.  List all of the known reasons why this is 
an important observation (why this could impact the response): 

30 In addition to the spill of flammable liquid, what other physical hazards unique to a derailment are you noting that could impact 
the overall response or safety of personnel (what are you looking for)? Name all known possible hazards. 

31 When assessing the type of fire involving a flammable liquid at a rail incident, what are some key things to look for and 
consider?  This will be important to communicate to other response agencies that arrive at the scene. 

32 Based on your current understanding of the properties associated with crude oil, what personal protective equipment do you 
think is most appropriate for the response? 
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33 Based on your understanding of the current situation with the knowledge that other hazardous materials could be affected, do 
you feel you have enough knowledge and expertise to effectively conduct a hazard assessment to this incident? 

 
 
Response Considerations 
 

Scenario  - Derailed 
tank car 

Incident Command has been established at the scene.  The rail car continues to burn and crude oil is 
now spilling out of the car into a pool below the tank.  Additional trained resources and equipment have 
been deployed and are on route.  Fire is impinging on a neighboring car that also contains crude oil.  

Purpose of this section 

Participant will be asked to: 
 
- determine fire response, incident stabilization, environmental impacts, info management 
- identify potential risks associated with defensive tactics 
- note offensive strategies that would be implemented by Industry 
- identify some capability available through industry 

Exercise Objective Objective #3 - Introduce and practice relevant tactics (Response Considerations) 
Objective #4 - Increase awareness of Industry capability 

    
    Response Considerations 

34 Incident Command has been established.  Based on your current training and level of knowledge on the risks involved, what 
fire response do you think is most appropriate until additional resources arrive? 

35 Industry response teams have been deployed to assist with the response effort.  To the best of your knowledge, what 
specialized fire fighting capability for flammable liquid fires will they be bringing to the site? 

36 
The Incident Commander decides to take a non-intervention approach until response teams arrive to ensure the safety of the 
responders at the scene.  To the best of your knowledge, what measures are considered important non-intervention actions as 
part of this fire response to ensure safety? List all known measures 
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37 
Response teams are on their way with equipment and trained personnel, however one of the adjacent tank cars also carrying 
crude oil is now being impinged by fire.    Taking a defensive approach is now under consideration which would involve cooling 
the adjacent tank car with the available water to below 100C until the response teams arrive. Before making that decision, what 
are all the factors to be considered before committing to a defensive approach and applying water to the adjacent tank? 

38 Where should the cooling water be directed on the adjacent tank? 

39 
The railway response team will arrive shortly.  It is essential that first responders communicate with the Railway throughout 
each stage of the response and include them in the Unified Command Structure.  To the best of your knowledge about Railway 
Incident Command, what information can the Railway provide  that will assist in the overall response? 

40 
Response teams have arrived and a Unified Command System has been established.  A recommendation has been made to 
the Incident Command to now take an offensive approach by applying a Class B foam blanket to the rail car on fire. What are 
some of the environmental factors that should be considered before committing to any approach using foam, water or 
chemicals?  List all that apply.     

41 
There is a requirement to set up ambient air monitoring due to the toxic gases associated with the presence and/or burning of 
crude oil.  To the best of your knowledge, who has the capability of providing and setting up appropriate monitors to detect 
these gases?   

42 What are the reasons to have continued air monitoring at the site and surrounding area?   
43 Response teams at the scene have the capability to conduct plume modeling.  How will this information be useful to you? 

44 The fire is out and response teams are left with a large pool of crude oil.  Name all of the methods that can be used to contain 
the spill (on land) to prevent further damage and spread of the liquid? 

45 When is a liquid transfer necessary? 
46 Who would perform the liquid transfer? Answer: (ERAP holder or contractor under the ERAP) 

47 Based on your current understanding of the current situation with the knowledge that other hazardous materials could be 
affected, do you feel you have enough knowledge and expertise to effectively respond to this incident?  
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ANNEX C. PLAYER FEEDBACK FORMS 
 
C.1 DAY 1 – EXERCISE VULCAN PLAYER FEEDBACK 
FORM 

 
1. Please rate the following topics addressed in the Enform online training on: 
 Level of detail: '1' = not enough, '2' = appropriate, '3' = too much   
 Value added:  '1' = low,  '2' = average, '3' = high  
 

Enform Section Topic Level of 
detail 

Value 
Added 

Part I: Emergency 
Response 

Emergency Response Guidebook   
CANUTEC   
ERAPs   
Remedial Measures Specialists   

Part II: Identifying 
hazards 

Recognizing FL tank cars   
Determining if dangerous goods are present 
(placards, shipping docs) 

  

Notifications   
Properties of flammable liquids   

Part III: Site specific 
hazards 

Rail car hazards   
Fire assessment   
Physical site hazards   
Air monitoring   
PPE considerations   
Fire response considerations (non-
intervention, defensive, offensive) 

  

Mitigation   
Environmental considerations   
Flammable liquid spills tactics / strategies   
Incident Command   

 
2. How long did it take you to complete the Enform training? 

 
[  ] Less than 2 hours 
[  ] Greater than 2 hours and less than 2.5 hours 
[  ] Greater than 2.5 hours and less than 3 hours 
[  ] Greater than 3 hours 
 
3. How informative did you find the online Enform training? 
 
[  ] Did not gain anything from the online training  
[  ] Somewhat informative 
[  ] Informative 
[  ] Extremely informative 
 
4. Were the Takeaway Notes helpful to summarize each Part? 
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[  ] 1. Not at all useful 
[  ] 2. Useful  
[  ] 3. Extremely useful 
5. How, if at all, would you modify the Enform online training to enhance the overall 

learning experience? 
 
[  ] Introduce frequent mini-quizzes 
[  ] Introduce end of lesson tests 
[  ] Increase the interactivity with click-throughs 
[  ] I would not make any modifications 
[  ] Other: _______________________________ 
 
6. How well did you understand the language and terminology used in each of the 

training sessions? 
Language and terminology: '1' = very difficult, '2' = normal/average, '3' = very easy 
Pace of information: '1' = poor, '2' = average, '3' = good 

 

 Language and 
terminology 

Pace of 
information 

By the narrator in the Enform training   
By the instructors in the classroom training   
By the instructors in the field training   
 
7. What is your overall impression of the Enform training‟s effectiveness and content? 

 
[  ] 1. Poor 
[  ] 2. Average 
[  ] 3. Good 
 
8. Were there are any topics identified in the online Enform training that you were 

expecting supplementary practical training and did not receive? 
 
 
 
9. Following the completion of today‟s classroom and field training, what is your overall 

impression of its effectiveness and content? 
 
[  ] 1. Poor 
[  ] 2. Average 
[  ] 3. Good 

 
Please elaborate. 
 
 
 
10. Additional comments 
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C.2 DAY 2 – EXERCISE VULCAN PLAYER FEEDBACK 
FORM 

 
11. Please identify at what stage in the training process the following awareness 

knowledge items were most effectively addressed. 

 
Enform 
Online 

Training 

Day 1 
Classroom 

training 

Day 1 field 
training 

Day 2 
scenario 
rotations 

Identifying dangerous 
goods     

Notifying industry and 
technical reach back     

Crude oil hazard 
identification     

Rail car hazard 
identification     

Appropriate fire 
response     

Industry support tactics  
     

Other: _____________ 
     

Other: _____________ 
     

 
12. Please rate the various training opportunities based on the added value in the 

training curriculum.  
'1' = low, '2' = average, '3' = high  

 
[  ] Enform online training 
[  ] In-class ERAP presentation 
[  ] Community awareness classroom training 
[  ] Rail car identification and size-up classroom / field training 
[  ] Industry response tactics classroom and field rotations 
[  ] Practical scenario rotations 
[  ] Daily hotwashes 
 
13. Please identify any training opportunities that were redundant due to prior training. 

Please specify. 
 
 
 
14. Did you identify any discrepancies in teachings between the various training 

opportunities? If yes, please specify. 
 
 
 
15. Do you feel more prepared to respond to a train derailment incident in your 

community following this training opportunity? 
 

[  ] 1. No change in preparedness level 
[  ] 2. Somewhat more prepared 
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[  ] 3. Significantly more prepared 
16. Were the Day 2 scenarios realistic; something you could see in your jurisdiction? 

Were the scenarios adequate / relevant to address the training provided?  
'1' = low, '2' = average, '3' = high  

 Realism Relevance 
Scenario 1 – Non-intervention   
Scenario 2 – Defensive   

 
Please elaborate. 
 
 
 
17. Following the completion of this training / exercise program, what is your overall 

impression of its effectiveness and content? 
 

[  ] 1. Poor 
[  ] 2. Average 
[  ] 3. Good 

 
Please elaborate. 
 
 
 
18. Based on the received training, how often do you believe first responders would 

need a refresher course to remain current in these response tactics? 
 

[  ] Never 
[  ] As content is updated 
[  ] Once every 5 years 
[  ] Over every 3 years 
[  ] Once a year 
 
19. Are there any follow-up activities you would like to see following this training? Please 

elaborate, as necessary. 
 
[  ] Additional components to this training Specify:____________________________ 
[  ] Additional training Specify:____________________________ 
[  ] Additional exercising opportunities Specify:____________________________ 
[  ] Accreditation program Specify:____________________________ 
 
20. Please identify any issues regarding the exercise design that could be improved 

upon. 
 
 
 
21. Additional comments 
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ANNEX D.  EVALUATOR CHECKLISTS 
 
D.1 SCENARIO #1  

D.1.1 Site assessment 
 
Task 1.0: Early confirmation of presence of dangerous goods 
SubTask Description: Observe scene and look for indications that dangerous goods COULD be involved 
1.1 First Indicators: Did responders discuss any of the 

following items that would indicate the potential presence 
of dangerous goods?  
 

Y/N General Observations 
  

a. Tank car class (type, shape, etc)     
b. Tank car markings   
c. Placards (visible/ non-visible, intact/ missing)   
d. UN Identification numbers   
e. Call CANUTEC   
f. Other Indications (list in observations)   

1.2 Which item above was discussed first?         Indicate 
 

  

1.3 What initial protective actions for the public and personnel 
were discussed or implemented with the possible 
presence of dangerous goods? (list in observations) 
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Task 2.0: Identify the dangerous goods 
SubTask Description: Use available resources to identify the dangerous goods involved 
2.1 
  

  

Available Resources: Did responders discuss the use 
of any of the following resources to confirm the identity of 
the dangerous goods? 

Y/N General Observations 
  

a. Conductor/ Engineer or rail personnel     

b. Train Consist, Train Journal, Compressed Waybill   

c. Shipping Documents   

d. ERG   

e. Call CANUTEC    

f. Railway Emergency Number   

g. Other (list in observations)   

Issues: Did responders note any issues/challenges in 
locating this information (list in observations)? 

    

Confirmation: Indicate which resource from above 
allowed the responders to confirm the identity of the 
dangerous good.                               Indicate letter  

    



Exercise VULCAN Final Report  ISR Report 6057-01-10 

The Canadian Safety and Security Program is led by  

Defence Research and Development Canada’s Centre for Security Science, in partnership with Public Safety Canada  

54 

 
SubTask Description: Use available resources to identify 
the dangerous goods involved Y/N General Observations 

2.2 Consist: Did responders know how to safely locate the 
Consist?   

  

2.3 Shipping Documents: Did responders know where to 
locate the shipping documents? 

  

Information: What information found within the shipping 
documents did responders discuss or use? 

  

a. Name of shipper   

b. Shipper contact information    

c. Sequential list of rail cars and contents   

d. Rail car numbers (e.g. UTLX12345)   

e. Identity of dangerous goods    

f. ERAP number and ERAP telephone number   

g. CANUTEC    

h. Railway Emergency Number   

I. Other (list in observations)   

Issues: Indicate in Observations 
 
Did responders have any issues/challenges in locating 
this information?  
 
Did responders have any issues/challenges in 
understanding the information in the shipping 
documents? 
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Task 3.0: Notifications  
SubTask Description: Notify appropriate parties to engage response or support 

3.1 Notifications: Did responders notify any of the following 
entities (or communicate contact information to 
dispatch)? 

Y/N General Observations 

a. CANUTEC     

b. ERAP Holder    

c. Railway    

d. Other (list in observations)   

Which entity above was notified first? Indicate letter    

Issues: Did responders have any issues/challenges in 
locating any contact numbers (list in observations)? 

  

 
General Comments/ Observations 
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D.1.2 Hazard assessment 
 
Task 4.0: Hazards assessment 
SubTask Description: Demonstrate basic understanding of properties of flammable liquid 
4.1 Properties of flammable liquids: Did responders 

discuss the properties or hazards associated with the 
flammable liquid? 
 

Y/N General Observations  

a. Toxic gases     
b. Flammability   
c. Combustion/ flashpoint   
d. Volatility   
e. Other properties (list in observations)   

4.2 Did responders discuss or change initial protective 
actions once the hazard was identified? (Note in 
observations) 

  

SubTask Description: Observe scene and note hazards with the RAIL CAR 
4.3 Rail car hazards: Did responders discuss or look for any 

of the following hazards associated with the RAIL CAR?  
 Y/N General Observations  

a. Rail car failure (e.g. heat induced tear)     

b. Physical site hazards (e.g. jagged edges)   
c. Potential for boil/ slop/ froth over   

d. Type of fire   

e. Respiratory hazards   
f. Spills   
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g. Other Indications (list in observations)   

 

4.4 Which items above were communicated to other 
 

  

4.5 Did responders overlook or fail to communicate any 
hazards associated with the RAIL CAR? Indicate in 
observations 

  

SubTask Description: Observe scene and note other PHYSICAL HAZARDS at the site 
4.6 Physical Site Hazards: Did responders discuss or look 

for any of the following physical site hazards (notional or 
real)?  

Y/N General Observations 
  

a. Shifting loads   

  

b. Uneven ground   
c. Access issues   
d. Underground cables   
e. Power lines   
f. Stressed rail   

g. Wildlife   

h. Flooding   

i. Moving equipment   

j. Heat and cold stress   

k. Weather   

l. Underground and overhead hazards   

h. Other Indications (list in observations)   
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4.7 Did responders overlook or fail to communicate any 

physical hazards ? Indicate in observations 
  

 

Task 5.0: Fire Assessment 
SubTask Description: Assess the unique aspects of a rail fire involving flammable liquids 
5.1 Type of Fire: Did responders discuss or look for any of 

the following aspects of the fire? Y/N General Observations 

a. Spill fires running and pooled   

  

b. Fire impinging on car(s)   

c. Pressure fire   

d. Three-dimensional fire   

e. Fire/product release from pressure relief devices   

f. Breached car with liquid inside of car on fire   

g. Fire duration   

h. Other (list in observations)   

Issues: Did responders have any issues/challenges in 
identifying aspects of the fire (list in observations)? 

  

Decision making: Did identifying the type of fire change 
their response approach? 

  

5.2 Which aspects of the fire were communicated to other 
organizations (e.g. RMS)? Indicate letter(s)  
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SubTask Description: Assess the most appropriate PPE Y/ N General Observations 
5.3 PPE Selection: Did responders discuss the respiratory 

hazards that they were exposed to?   
  

Did responders discuss the most appropriate PPE 
required to respond to the rail incident? 

  

 
General Comments/ Observations 
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D.1.3  Response Considerations 
 
Task 6.0: Response Considerations 
SubTask Description: Decision making for most effective response 
6.1 Approach Considered: Did responders discuss any of 

the following response options? 
 Y/N General Observations  

a. Non-intervention techniques (delayed intervention)     
b. Defensive operations   
c. Offensive operations   
d. Other actions(list in observations)   

Approach Taken: Which of the response options above 
did responders implement? Indicate letter    

SubTask Description: Knowledge of response tactics to a rail incident - NON-INTERVENTION (Scenario #1) 
6.2 Factors considered: What items were considered to 

arrive at a decision for a non-intervention response? Y/N General Observations  

a. Availability of trained resources      

b. Availability of proper equipment/ supplies   

c. Risks to personnel/ additional hazards   
d. Accessibility of tank car (hazards)   

e. Arrival time of additional response teams   

f. Advice provided by CANUTEC, RMS, etc   
g. Environmental considerations   
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h. Type of fire   
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i. Other items (list in observations) 

   

6.3 Non-intervention: Did responders conduct or discuss 
any of the following non-intervention measures? 
 Y/N General Observations  

a. Communicate with emergency response resources  
(rail, CANUTEC, ERAP, shipper, etc.)   

  

b. Continue to assess and monitor the scene   

c. Watch for possible expansion   
d. Set up exclusion areas   

e. Provide for public protection (evacuation)   

f. Plan for arrival of response teams and equipment   
g. Other measures (list in observations)   

Issues: Did responders experience any challenges or 
issues attempting or discussing any of the items above? 
List in observations.   
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6.4 Communication: Did responders maintain an open line 

of communication throughout the response with any of 
the following entities?  

Y/N General Observations  

  a. CANUTEC     
  b. ERAP Holder     
  c. Railway       
  d. Other (list in observations)     
  IC: Did responders effectively brief Industry upon arrival 

to Incident Command?  
    

Areas for Improvement: Indicate any aspects of the non-intervention strategy that responders could improve upon if not already 
captured. 

General Comments/ Observations 
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D.2 SCENARIO #2 

 
Please note that Scenario #2‟s Site Assessment and Hazard Assessment checklists are identical to Scenario #1. 
 
D.2.1 Response Considerations 
 
Task 6.0: Response Considerations 
SubTask Description: Decision making for most effective response 
6.1 Approach Considered: Did responders discuss any of 

the following response options? 
 Y/N General Observations  

a. Non-intervention techniques (delayed intervention)     
b. Defensive operations   
c. Offensive operations   
d. Other actions(list in observations)   

Approach Taken: Which of the response options above 
did responders implement? Indicate letter    

SubTask Description: Knowledge of response tactics to a rail incident - DEFENSIVE (Scenario #2)  
6.2 Factors considered: What items were considered to 

arrive at a decision for a defensive response? Y/N General Observations  

a. Availability of trained resources      

b. Availability of proper equipment/ supplies   

c. Risks to personnel/ additional hazards   
d. Accessibility of tank car (hazards)   



Exercise VULCAN Final Report  ISR Report 6057-01-10 

The Canadian Safety and Security Program is led by  

Defence Research and Development Canada’s Centre for Security Science, in partnership with Public Safety Canada  

65 

e. Arrival time of additional response teams   

f. Advice provided by CANUTEC, RMS, etc   

g. Environmental considerations   
h. Other items (list in observations)    

 

 

Offensive approach: Did responders discuss taking an 
offensive approach?  

     

  

6.3 Did responders consider any of the following items before 
committing to a defensive approach? Y/N General Observations  

  a. Benefits of cooling versus the risk to responders   

  

  b. Other resources that need protection (structures, 
grass, trees) that could cause the fire to spread 

  

  c. Sustainable water supply   

  d. Fire water runoff (contained, diverted, or reused to 
minimize impact to the environment) 

  

  e. Storm sewers nearby that could carry the 
flammable liquid 

  

  f. Integrity of the tank car (e.g. breach, loud noises, 
etc) 

  

  g. Type of fire   

  h. Other Considerations (list in observations)   

 



Exercise VULCAN Final Report  ISR Report 6057-01-10 

The Canadian Safety and Security Program is led by  

Defence Research and Development Canada’s Centre for Security Science, in partnership with Public Safety Canada  

66 

6.4 Defensive tactics: Did responders discuss or conduct 
any of the following defensive measures? Y/N General Observations  

a. Cooling tank   

  

b. Cooling adjacent tank   
c. Contain spill (using dyke, berm, etc.)   
d. Cooling surrounding area (trees, bushes, etc)   
e. Other defensive tactics(list in observations)   

Issues: Did responders experience any challenges or 
issues attempting or discussing any of the items above? 
(List in observations) 

  

6.5 Communication: Did responders maintain an open line 
of communication throughout the response with any of 
the following entities?  

Y/N General Observations  

  a. CANUTEC     
  b. ERAP Holder   

  c. Railway     

  d. Other (list in observations)   

  IC: Did responders effectively brief Industry upon arrival 
to Incident Command?  
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  Areas for Improvement: Indicate any aspects of the 

defensive response strategy that responders could 
improve upon if not already captured (list in observations) 

  

 

6.6 Knowledge of Industry capability: Did responders 
discuss the equipment or specialized resources that could 
be provided by Industry? If so, indicate what was 
discussed in observations. 

  

 
General Comments/ Observations 
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ANNEX E.  ACRONYMS 
 
AAR After Action Review 
BLEVE Boiling Liquid Expanding Vapour Explosion  
CSSP Canadian Safety and Security Program 
DGs Dangerous Goods 

DRDC CSS Defence Research and Development Canada‟s Centre for Security 
Sciences 

EDT Exercise Design Team 
EOC Emergency Operations Centre 
ERAP Emergency Response Assistance Plans 
ERG Emergency Response Guidebook 
ERTF Emergency Response Task Force 
EV1 Exercise Vulcan Scenario 1 
EV2 Exercise Vulcan Scenario 2 
FD Fire Department 
FSX Full Scale Exercise 
FVRD Fraser Valley Regional District  
HIT Heat Induced Tear 
ISR International Safety Research 
JIBC Justice Institute of British Columbia 
NFPA National Fire Protection Association 
PPE Personal Protective Equipment 
RAC Railway Association of Canada 
RMS Remedial Measures Specialist 
SCBA Self Contained Breathing Apparatus 
SRS Specialized Response Solutions 
TC Transport Canada 
TTX Table Top Exercise 
VFD Volunteer Fire Department 
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