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Introduction and Purpose of this Document 

The CSSP Project  ”Aviation Management Interoperability for Emergency Response and Recovery” CSSP-
2014-CP-2005” has developed (1) an Air Operations Plan, Procedures, and Checklists for the activation, 
operation, and capability of an Air Operations Branch tasked with managing scarce aviation resources, 
and (2) an enabling technology suite (Interoperability Exchange, Strikeslip Tools) that allows standards 
based exchange of information between agency systems relating to air operations branch business. 
 
This document is the Return on Investment Analysis, described in the “Canadian Safety and Security 
Program Project Charter:  Aviation Management Interoperability for Emergency Response and Recovery 
CSSP-2014-CP-2005” as follows: 

“Return on Investment analysis to inform longer term financial and strategic program planning 
for preparedness and operational sustainability.” 

The document provides a background on ROI calculations for disaster risk reduction, outlines the ROI 
formula used, and draws some conclusions about the potential return on investment available from the 
use the aviation management interoperability exchange. 

Return on Investment Calculation  

The following basic approach has been adopted to determine the ROI. 

Investment:  Ongoing investment required to maintain the established Air Branch Capability, which 
includes 

1. Investment required to maintain air operations plans 

2. Investment required to staff and exercise the air operations branch annually, and  

3. Investment necessary to support and maintain the enabling technology 

Return:  Potential positive impact that a planned, exercised, staffed, and technology enabled air 
operations branch can effect in terms of: 

1. Increased operational efficiency in use of aircraft during a large scale disaster 

2. Potential reduction of damages and suffering resulting from a more efficient and faster response 

thru the effective use of aviation resources 

ROI Calculation:  Given the range of potential investment and return elements, and the general lack a 
direct numerical calculation methodology for returnsi, the ROI is not explicitly calculated.  Rather, in 
keeping in the goal of the deliverable, a broader understanding of the costs to support the current 
capability established within the project and the potential benefits or returns, are discussed. 

Investment 

The deliverable goal is to inform longer term financial planning.  Therefore, the investment side of the 
return on investment model examines the ongoing costs to operate and maintain the capabilities 
developed within the project, without consideration for upgrades.  It does not consider the initial costs 
to develop the capability; only forward going costs are considered.  Accordingly, the investment part of 
the ROI calculation is determined to be composed of the following cost centres: 

1. Investment required to maintain air operations plans 

2. Investment required to staff and exercise the air operations branch annually, and  
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3. Investment necessary to support and maintain the enabling technology 

Investment Required to Maintain the Air Operations Plans 

Initial complete drafts of the Interagency Air Operations Plans have been drafted and are being 
iteratively tested and refined throughout the current project.  The amount of maintenance required for 
these plans has been identified as an annual review and update, and any modifications or changes 
arising from results of the annual exercises.  Therefore, the required investment is estimated to be 6 
days of annual staff time split amongst agencies (See Table 1). Contingency for any anomalous events, 
such as significant changes in regulatory requirements and/or agency legal mandates is not included.   

 

Table 1 Investment Required for Annual Air Operations Plan Updating 

Investment Required to Staff and Exercise the Air Operations Branch Annually 

It is paramount that the business practices associated with the Provincial Air Operations Branch be top 
of mind in all participating organizations, and this can achieved with a regular commitment to integrated 
plan review and exercising annually. The investment required to prepare for, staff, and exercise annually 
has been estimated below.  The estimates assume a table top exercise is being conducted by Provincial 
government personnel from the three primary signatory agencies only. Any other non-government 
agencies that would participate would be on an as needed basis as a function of the larger exercise 
goals.   It should be noted that alternative opportunities to activate the air branch in cooperation and 
support of other exercise initiatives are recommended.  Any staff time requirements and/or financial 
costs including travel would be specific to these other exercise activities. To maintain an annual exercise 
and review regime with Provincial government staff only is shown in Table 2 below, including effort for 
Emergency Management British Columbia (EMBC), British Columbia Wildfire Services (BCWS), and 
British Columbia Emergency Health Services (BC EHS). 

 

Activity Organization # Staff # Days

Day Rate 

Wages

Estimated 

Cost

Pre-Exercise Planning EMBC 1 2  $       450  $          900 

BCWS 1 2  $       450  $          900 

BCEHS 1 2  $       450  $          900 

 Total  $      2,700 
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Table 2 Investment Required for Annual Air Operations Branch Exercise 

 

Investment Required to Operate and Maintain the Enabling Technology 

The investment required has been further decomposed into the following costs centres: 

 Ongoing cost to operate 

 Ongoing cost to maintain 

It should be noted that potential investment will be required to connect individual systems to the 
Interoperability Exchange.  However, these are considered one time capital costs, and have not been 
addressed here as they would be a function of the architecture and security requirements of those 
various systems at the time. 

 

Cost to Operate 

The cost to operate the capability is dependent upon the operational model that is adopted.  Three 
alternatives have been identified and are outlined below, and are largely dependent upon the hosting 
costs.  A fourth option, cease operation, has not been considered in this document.   As noted below, 
only the first option is costed at present, and shall be used for the basis of the hosting investment 
required until further information regarding other options becomes available. 

The following assumptions have been made: 

Activity Organization # Staff # Days

Day Rate 

Wages

Day Rate 

Travel

Estimated 

Cost

Pre-Exercise Planning EMBC 1 5  $       450  $       200  $      3,250 

BCWS 2 2  $       450  $       200  $      2,600 

BCEHS 2 2  $       450  $       200  $      2,600 

Exercise Delivery EMBC 2 2  $       450  $       200  $      2,600 

BCWS 4 2  $       450  $       200  $      5,200 

BCEHS 4 2  $       450  $       200  $      5,200 

Post-Exercise Review 

& Plan Revision EMBC 2 4  $       450  $       200  $      5,200 

BCWS 4 3  $       450  $       200  $      7,800 

BCEHS 4 3  $       450  $       200  $      7,800 

 Total  $    42,250 

Cost Per Agency

EMBC 11,050$         

BCWS 15,600$         

BCEHS 15,600$         

Total 42,250$         
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 Transition Plan and EMBC Strategic Plan will inform which of the operational models indicated 

above best meets the needs of EMBC, the Province of BC, and the larger public safety 

community. 

 No costs have been considered to transition the capability to the identified operational hosting 

facility  

 Costs have been identified based on a demand model where: 

o Demand based scalability, a feature of the data exchange, is utilized  

o Typical system use results in nominal server loads, so minimal cost envelopes are 

desirable 

o High peak loads will result in the event of a disaster, and costs are of less importance 

than availability and performance 

 Costs to connect to other systems; the interoperability exchange provides self-describing REST 

web services that modern software applications can easily integrate with.  Therefore, costs to 

connect the systems are considered nominal provided an appropriate security model is 

available.  These are one time, potentially capital costs, and have not been included here. 

Option 1 – Maintain hosting in a Canadian Data Centre 

This option migrates the capability from its current hosting to a data centre offered as a cloud hosted 
subscription based commercial offering.  As identified in the Transition Plan, the suitability of this 
option, and selection of the specific hosting facility, will be dependent upon the ongoing Privacy and 
Security Impact Assessments as required by the Province of BC Office of the Chief Information Officer 
(OCIO).  For the purposes of this analysis, representative costs for this class of service have been 
identified, and are listed below based on Amazon Web Services (AWS) hosted in Montreal, Canada. 

Monthly cost to operate – nominal load: $600 / month x 12 months = $7,200 

Incident cost to operate – surge load (required x5 capacity) : $600 / month x 5 = $3,000 month 

 

Option 2 – Migrate hosting to a BC Provincial Government Data Centre 

This option migrates the hosting to a BC Provincial Government designated data centre.  Details for this 
option await the completion of the Privacy and Security reviews being completed for the OCIO, and 
identification of an appropriate hosting facility should the Government of BC adopt this approach. 

 

Option 3 – Migrate hosting to the CanOps Facility 

Canadian Public Safety Operations Organization (CanOps) is a not-for-profit organization that was 
recently created in 2014 to provide operational support to the first responder and public safety 
community.  CanOps has been contracted to provide governance administration, business operations, 
communications and outreach, and user technical help for the national Multi-Agency Situational 
Awareness System (MASAS).  For more information regarding CanOps, consult www.canops.org. 

Given the similar interagency public safety based data exchange capability provided by the 
Interoperability Exchange in this project only for resource information vs situational awareness 
information, CanOps could be considered as a logical place for the project capabilities to migrate. 

As of the date of this document, CanOps is conducting a Request For Information to select a technical 
service provider and to establish its own operating model.  Therefore no cost information is available for 
this document at this time. 

http://www.canops.org/
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Cost to Maintain 

Software maintenance is the ongoing process of ensuring software remains functional in a changing 
environment and maintaining performance.  It assumes that maintenance is addressing any changes 
required to the software or related libraries, build environments current over a span of three years, 
without accounting for fundamental shifts or changes in overall environment and tooling. 

In this case, software maintenance applies to the Interoperability Exchange, and any of the tools that 
were developed in the project that will remain in use.  It does not include maintenance and support of 
the other agency systems of record connected.   

For the purposes of this analysis, software maintenance has been estimated at 2.5% of the total project 
costs, or $25,000 per year. 

 

Summary of Investment Required 

Based on the above information, the following summary (Table 3) can be produced. 

 

Investment Type Annual Investment Estimated ($CAD) 

Investment required to maintain air operations plans $2,700 

Investment required to staff and exercise the air 
operations branch annually 

$42,250 

Investment required to host the Interoperability 
Exchange annually (Option 1) 

$7,200 

Investment necessary to maintain the Interoperability 
Exchange 

$25,000 

Table 3 Total Annual Investment Required to Maintain Air Ops Capability 

Return 

Calculating the return component of the return on investment of operating an Air Operations Branch is 
more challenging to identify for several reasons: 

 No formally established inter-agency air branch for non-wildfire emergency operations has been 

operating in BC, or to the project’s knowledge, across Canada.  Therefore, a before and after 

comparison cannot be used to identify the net impact in efficacy that a technology enabled air 

branch can provide. Similarly, a dollar value cannot be established for the enhanced safety 

factor that an integrated and coordinated multi-agency air operations branch would likely 

establish. 

 Disasters are not routinely occurring, so that increased efficiency in execution has no historical 

direct measures. Typically, in the earliest stages of emergency response where human lives are a 

factor, costs have usually been a secondary concern only to become more prominent 

considerations as the risk and threat diminishes. 
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 Of the three signatory agencies, at the time of writing of this document, BCEHS maintains 

performance metrics that inform program management decisions around their aviation fleet 

daily operations. BCWS maintains a non-enterprise internal tool based on an Access 2.0 data 

engine that captures metrics related to utilization and costs, but are descriptive only and not 

used to make program management decisions. EMBC has no suitable data related to aviation 

operations.   

Several approaches have been considered: 
1. Option 1 – Direct Approach: Calculate the return based directly on an estimated increase in 

efficiency achieved thru efficient use of aircraft during response and recovery operations 

2. Option 2 – Indirect Approach:  Potential reduction of damages and suffering resulting from a 

more efficient and faster response thru the effective use of aviation resources 

Option 1 – Direct Cost Savings Thru Increased Efficiency 

This option looks at the potential increase in efficient in the use of the aircraft on a large response.  The 
response to hurricane Katrina iihas been used as a baseline for the potential number of sorties per day 
(Table 4). 

Assumptions: 

 Each aircraft can fly 20 sorties per day 

 Each sortie is 30 minutes 

 The majority of helicopters required in initial response phase would be Type 2 (medium lift) with 
an hourly cost per flight hour, all found including fuel & support personnel = $3200 

 These numbers of sorties are actuals from Hurricane Katrina and are representative of what BC 
could realistically experience in a large catastrophic earthquake in the Lower Mainland and 
Vancouver Island areas. This model assumes that an organization that can manage these 
numbers effectively also has dynamic scalability to manage surge demands as well. 

 Where 50% of the flight legs are assumed full, then that means twice as many sorties to 
complete the mission 

 Where 75% of the flight legs are assumed full, then that means 1.5 times as many sorties to 
complete the mission 

Cost Calculations 

 Cost = (hourly cost per flight hour)x(hours flight time)x(# aircraft required) 

 75% Flight Legs Full = Cost x 1.5 

 50% Flight Legs Full = Cost x 2 
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Table 4 Return Calculation Based on Increased Efficacy in Aircraft Use 

 

Clearly, there is a substantial costs savings potential in the many millions of dollars range when the flight 
legs are maximized for effectiveness. 

Option 2 – Indirect Savings from Improved Response, Lessened Damages and 
Suffering 

Aviation assets, in particular rotary wing, are generally acknowledged as a key asset in disaster response 
and recovery. Multiple studies have shown that using autolaunch criteria to deploy helicopter 
emergency medical systems (HEMS) results in expedited patient transport and a reduction in the 
mortality of major trauma patientsiii. While most health authorities likely maintain metrics around 
operating costs of hospital beds, there is not current data readily available that would enable ROI 
calculations based on the correlation between quicker helicopter response and reduced patient 
treatments times as a function of these costs. Given the potential nature of destructive impact on the 
road infrastructure from a catastrophic earthquake, or other similar event, the likelihood of ground 
ambulance operations being adversely affected in the earlier response stages is well accepted in the 
larger EM community. 

Number of Sorties Flown at Hurricane Katrina by Air National Guard 

Date

# Daily 

Sorties

Sorties 

per Day 

per A/C

# Aircraft 

Required

Hours 

Flight 

time Cost

Assume 75% of 

Flights Legs Full

Assume 50% Flights 

Legs Full

30-Aug 512 20 26 10 819,200.00$      1,228,800.00$   1,638,400.00$         

31-Aug 548 20 27 10 876,800.00$      1,315,200.00$   1,753,600.00$         

01-Sep 876 20 44 10 1,401,600.00$   2,102,400.00$   2,803,200.00$         

02-Sep 1236 20 62 10 1,977,600.00$   2,966,400.00$   3,955,200.00$         

03-Sep 1020 20 51 10 1,632,000.00$   2,448,000.00$   3,264,000.00$         

04-Sep 1352 20 68 10 2,163,200.00$   3,244,800.00$   4,326,400.00$         

05-Sep 1016 20 51 10 1,625,600.00$   2,438,400.00$   3,251,200.00$         

06-Sep 1104 20 55 10 1,766,400.00$   2,649,600.00$   3,532,800.00$         

07-Sep 1176 20 59 10 1,881,600.00$   2,822,400.00$   3,763,200.00$         

08-Sep 828 20 41 10 1,324,800.00$   1,987,200.00$   2,649,600.00$         

09-Sep 292 20 15 10 467,200.00$      700,800.00$      934,400.00$            

10-Sep 180 20 9 10 288,000.00$      432,000.00$      576,000.00$            

11-Sep 224 20 11 10 358,400.00$      537,600.00$      716,800.00$            

12-Sep 388 20 19 10 620,800.00$      931,200.00$      1,241,600.00$         

13-Sep 248 20 12 10 396,800.00$      595,200.00$      793,600.00$            

14-Sep 236 20 12 10 377,600.00$      566,400.00$      755,200.00$            

15-Sep 248 20 12 10 396,800.00$      595,200.00$      793,600.00$            

Totals 18,374,400.00$ 27,561,600.00$ 36,748,800.00$       
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 In addition to the British Columbia Earthquake Immediate Response Plan, other emergency 
management organizations have created the concept of an air operations group to manage the efficient 
use of aviation resources.  Examples are listed below.  However, there is little research available that 
quantifies the impact that the efficient use of air resources, or the use of air resources at all, in response 
and recovery to large scale disasters. 

 Federal Aviation Authority (F.A.A.) Advisory Circular AC No. 00-50 November 13, 1998 

Integrating Helicopter and Tiltrotor Assets Into Disaster Relief Planningiv 

 California Governor’s Office of Emergency Services Air Coordination Group Concept of 

Operations (2016) 

 State of Florida, Florida Division of Emergency Management, Emergency Operations Plan (2008) 

Outside of aircraft, the return on investment for preparedness activities in literature is also in a very 
preliminary stage, with most work relating to the cost benefit analysis to physical disaster risk reduction 
activities, and early warning systems, rather than investment in planning, training, and capability. Some 
examples of these activities are: 

 The International Association of Emergency Managers vhave proposed a framework be applied 

to measuring ROI to evaluate the effectiveness of FEMA Emergency Management Performance 

Grant Program.  The framework is based on using Outcome-Driven Objectives and Measures for 

the Program. This framework could be used to evaluate the effectiveness of the of the air 

branch in achieving a disaster resilient jurisdiction, but it would require definition of objectives 

larger in scope than this specific project – i.e. if the objectives existed, the air branch ROI could 

be evaluated using it. 

 The United Nations maintains an office dedicated to disaster risk reduction, The United Nations 

Office for Disaster Risk Reduction (UNISDR), and its members have brought forward a 

framework for DRR, the Sendai Framework for Disaster Risk Reductionvi. 

 A study was conducted and published within the International Journal of Disaster Risk Reduction 

that noted while cost benefit analysis is increasingly being conducted, and “Many results were 

identified supporting the economic effectiveness of DRR, however, key limitations were 

identified…”vii 

It is also generally acknowledged that the future effects of disasters will be large from societal and 
economic perspective, and are disasters are increasing in frequency and cost, so any increase in efficacy 
in response will have a positive reduction on both costs and pain and suffering.  

 Emergency Management British Columbia Earthquake Immediate Response Plan(2015) 

estimates that an earthquake of magnitude of 7.3 directly under the city would result in nearly 

128,000 injuries, (and 10,000) deathsviii 

 The Conference Board of Canada estimates that a 1 in 500 year 9.0 magnitude earthquake off 

the west coast of Canada would result in insurable losses ($42B of direct insurable losses and 

15,000 deaths) so large to cause widespread failure of insurance companiesix 

 Insurance Bureau of Canada (2013) estimates that the number and severity of catastrophic 

losses (insurable losses over $25M or more) that are occurring annual is increasing.xxi 
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Figure 1 Catastrophic Losses in Canada, $B (Source: Insurance Bureau of Canada) 
 

Overall, while the evidence points towards the conclusion that increased preparedness resulting from a 
staffed, trained, exercised, and technology enabled Air Operations Branch will have a direct positive 
impact in improving response, and reducing damages and human suffering, a quantitative effect is 
difficult to determine.  Nevertheless, it should be noted that even a 1% reduction in losses and damages 
can result in millions of dollars saved. 
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Aircraft are key assets during response and recovery from large scale emergency events.  
A critical gap exists in multiagency response to emergency events due to the silo nature of how 
each responding and affected organization manages their aerial resource needs. For example,  
a major seismic natural disaster in the BC Lower Mainland is forecast to cause extensive 
damage to critical infrastructure, disrupt all major ground transportation routes and produce 
mass casualties. While many organizations have emergency response plans, few are 
coordinated, and dependence on the same scarce aviation resources is common. Prioritization of 
use of the resources across different needs will be paramount to maximizing the effectiveness of 
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demonstration project are to: enable a provincial plan and systems interoperability to ensure 
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all; maximize the integration of the governance, standard operating procedures (SOP), and 
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the organizations involved; with seamless scalability for emergency management (EM) events; 
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