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INTRODUCTION

This report provides an overview of the proceedings of the focus group called: “Tantramar Flood Risk Assessment Study” delivered on April 19, 2011 at Mount Allison University in Sackville, New Brunswick.  The event was supported by a grant from the New Brunswick Regional Adaptation Collaborative (RAC).  The report summarizes the process and outcome evaluation findings from the perspective of the 18 participants and the three host facilitators: Dr. David Lieske, James Bornemann and Melanie Jellett.  The report also includes flood risk maps and additional dykeland assessments in the Appendix.
This afternoon-long focus group brought together more than 20 researchers, public officials, representatives from all levels of government, policy makers and conservation stakeholders to explore the flood risk probability for the area of Sackville, NB.  Using flood risk maps for the region, participants discussed and plotted out on the maps the most vulnerable areas, infrastructure at risk and possible mitigation and adaptation options.

Below is a figure indicating the various stakeholder perspectives represented at the focus group.  Individuals were asked to indicate more than one perspective if it was applicable.
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PURPOSE AND OBJECTIVES

Through a combination of low elevation, extensive coastal exposure, and other factors, the Tantramar area of south east New Brunswick is vulnerable to coastal flooding. As part of a regional collaboration to better understand the threats facing the communities (e.g., Town of Sackville), agriculture, and infrastructure (Trans-Canada Highway and CN rail-line) of this narrow land bridge linking New Brunswick and Nova Scotia, statistical information, land cover maps, and LiDAR elevation data were combined within a GIS program.  Flood risk assessment maps were generated using different regimes of sea level rise (7m and 10m).

The purpose of the meeting was to identify, under the different regimes of sea level rise, the sections of dyke most vulnerable to being breached, and employ this information in a decision-support capacity to help guide regional planners in assessing the potential human, environmental, and financial impacts of dyke failure. Another intended purpose of the meeting was to generate dialogue about possible solutions (i.e. adaptive capacity).

The objectives for the meeting were:

· To identify the main uses of the dykelands (economic, subsistence, recreational, cultural, and conservation uses)
· To explore what areas are most at risk to flooding under different sea level rise scenarios and where they are located
· To identify what infrastructure is most at risk to flood impact under different sea level rise scenarios
· To highlight possible regional mitigation and adaptation strategies that could be adapted to lower risk, lower impact, or increase response capacity
EVALUATION METHODS

The “Tantramar Flood Risk Assessment Study” was evaluated by one of the researchers (Melanie Jellett) who was involved in designing and delivering the workshop.
 Evaluation methods included: 1) pre- and post-session participant self-assessment form; 2) post-session evaluation form; and 3) participant observation and post-session debrief by organizers. Please refer to Appendix A for a copy of the pre- and post-session assessment forms.

METHODOLOGY AND PROCEDURES     

Participants were invited to fill out a questionnaire that addressed what local infrastructure is at risk.  Maps were uncovered and participants gathered around tables in groups of 3-4.  They located areas on the maps that could be impacted by flooding.  Facilitated group discussions on the vulnerability of the region to sea-level rise and storm-surge took place.  Each round table had one student facilitator, guiding the questions and taking notes.  The questions from the focus group discussion are provided in Appendix B.  After the participants worked with the flood-zone maps and had a better understanding of potential areas that could be impacted, they were asked to fill out a post-workshop questionnaire.

For the most part, the participants were individuals already involved in the New Brunswick Regional Adaptation Collaborative (RAC) in some capacity, including town planners, Department of Transportation, Department of Agriculture representatives and so on.  The coordinator of RAC, Sabine Dietz was also in attendance.

INDIVIDUAL EXPECTATIONS
In the pre-session self-assessment form, participants were asked to answer the question: “What is one thing you want to get out of this workshop?”  Their responses are summarized below in three categories:

i) Information gathering:

· A better understanding of flood risk in the Sackville area (5)

· Learn general opinion and concerns of the local community regarding flood risk management (2)

· Accurate flood mapping

ii) Networking:

· Meeting people involved in this study

· Cooperation with other participants for future projects, including university projects (2)
· To prepare our community for any future disaster, including flooding, winds, etc.

iii) Mitigation and Adaptation:

· A better understanding of adaptation options for Tantramar area

· Information and data for planning purposes around Historic Sites in the study area

· New ideas and tools for reviewing potential flood and climate change issues

· Direction on planning policy

· A better understanding of how the data being collected can be applied

DISCUSSION QUESTIONS AND SUMMARY
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In groups participants discussed a number of guiding questions and the responses are summarized below.  The nine questions have been divided into three sections for coherency: 1) Brainstorming, 2) Vulnerable areas and assets, and 3) Mitigation and Adaptation. The questions have been provided in Appendix B.

The groups made use of 7m and 10m flood-risk maps and were asked to highlight key features on the maps, make relevant notes, etc.  This additional information has been included in this summary report.  The maps and related histograms are found in Appendix C.
Brainstorming Questions 

1.  Participants were asked: “What would you identify as the main uses of the dykelands? Consider economic, subsistence, recreational, cultural, and conservation uses. Please consider also the perspectives of others not present. Are there additional uses that they might add to the list?”  The responses have been provided in the list below:

· Recreation – fishing, duck hunting, boating, walking, bird-watching, eco-tourism

· Research – University and Environment Canada

· Conservation – especially habitat for bird migration and nesting area

· CBC Radio International

· Utilities - power and phone (including wind energy potential on northern part of marshland)

· Buildings

· Cultural: Fort Beauséjour, Bolten House, Carriage Factory, etc. 

· Agricultural production 

· Transportation – Highways and Railways

· Infrastructure – Sewage Lagoon, Pumping Stations (Lakeshore, Charles Street and by          Tantramar Motel)

2.  In response to the question: “Who are the key stakeholders and what role(s) do they play?” The following table was generated from the discussion.
	Stakeholder
	Role

	Government
	Federal, New Brunswick and Nova Scotia Gov’t for Funding

	Municipality
	Zoning, water treatment and providing other infrastructure, emergency measures

	Property owners
	Repairing damage from flood and maintaining insurance

	NB Agriculture and farm owners
	Dyke maintenance

	Energy companies
	Natural gas pipelines, NB Power, wind power, etc. all have investments (to various degrees) in the dykelands

	Local schools 
	Education and community meeting places

	Mount Allison University
	Research

	Environment Canada
	Habitat conservation, weather forecasting

	Ducks Unlimited & Parks Canada & Canadian Wildlife Service
	Habitat conservation

	Department of Transportation
	Road maintenance

	RCMP
	Respond to flood emergency

	CN railway
	Rail maintenance

	CBC Radio International
	Maintain infrastructure and service

	Emergency measures organization
	Respond to flood emergency


3.  When asked: “What poses the greatest threat to the dykelands? If you indicated any changes in disturbances over time (e.g., changes in magnitude or frequency), do you know what might be driving these changes?” A number of threats were indicated and climate change was identified cause of the threat by all groups in the focus group. 

· Threats:

i.  Lack of government funding to maintain dykes or buildup dykes

ii. Sea level rise resulting in dykes overtopped and rivers flooded
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Dykes keeping water in and increased drainage issues with increased flooding 

iv. Dykes (especially along CN Rail) diverting water towards Sackville instead of letting the flood water move to the north

v. Land subsidence

vi. Ignorance

vii. Shifts in the course of the river

· Climate change and natural occurrence are driving the changes in magnitude and frequency
· *Human expectation to keep things as they are, was noted as an additional unique threat

Vulnerable Areas and Assets Questions 

4.  In order to get into the specifics of dykeland flooding in Sackville, the following question was posed: “What and where are the most vulnerable areas i.e. those most prone to flooding, sea-level rise and storm surges?”  Participants identified key areas: 

· Those closest to dykes
· Those at lower elevations (including sections of railroad, highway, waterfowl park, areas close to schools and hospital). 

· Those closest to vulnerable sections of the dykes (i.e. lowest dykes or sections that are damaged by repeated storm events such as a dyke is damaged by one storm and a second storm occurs shortly after and the hole in the dyke is not repaired in time) ex. Lorne Street

· The area at end of dykes

· Bridge by Silver Lake (due to combination of rain events, sea flooding and engineering of the lake dam)

· High Marsh Road, Frosty Hallow, Water Fowl, Queens Road and Route 106

5.  When asked: “Regarding infrastructure, what would you identify as the areas most at risk?” The following answers were given:

· CN Railway and Train Station on Lorne St.

· TransCanada highway

· Secondary roads leading into and out of Sackville

· Sewage treatment (one group noted this as a particular concern especially in terms of the environmental damage it could result in and the costs it would take to repair, therefore they suggested the sewage treatment plant be moved)

· Culverts

· Agricultural land – salinity in soil

· Mount Allison (King Street, Electrical Power Plant)

· Town is built on old landfill – possibility of leeching
· Lift gate

6.  The last question of this section pertains to assets: “What types of natural and built, community assets should be maintained in area, regardless of changes that might occur as a result of flooding?” It generated interesting dialogue in the groups, and there was no consensus on the issue.

· Some groups thought that resident’s homes and businesses should be maintained at high costs, others felt that no infrastructure should be considered permanent. All felt that new development should not occur in areas at risk, but their opinion differed on what to do with existing residents and buildings at risk.

· Places of importance were considered those that provide essential services to the town: schools, hospitals, senior centers, highway, lagoons, CBC towers, lift station and industrial park (which could gradually be moved).  As well as places of cultural significance like: Fort Lawrence and Fort Beauséjour, Bolten House, and Carriage Factory.

· A suggestion was made: remove the most vulnerable areas in Sackville (over a long period of time).  Turn this area into a flood plain by making it an area where water can be taken in and absorbed “on purpose” – a marshy area for instance. This “green stretch” will act as a sponge.  We should protect and maintain existing wet areas, and rehabilitate them. “The more vegetation, the better! This may be the best option for protecting the land from flooding.”
Mitigation and Adaptation Questions 

7.  The first question in a series of three, related to what possible options there are in flood risk assessment was: “Given current flood level predictions, there is a huge potential for major local impacts: at what point are we at a state of emergency?” Responses are listed on the following page:

· If the highway is flooded for longer than a couple of days or if the highway is damaged and not passable once water recedes

· If emergency shelters are at risk

· If there is a flood to the 10 m contour (or perhaps lower, but they could not assess this based on the maps and information at hand)

· If the railway was damaged and the flow of merchandise is cut off

· When debris from the high waters get carried by wind into place of residence and business

· When the crucial exit points, of which there are few, become blocked off
· *It should be noted that all groups felt that this was a complicated issue with many factors involved, and therefore did not feel confident in their ability to assess what defines an emergency, those that are listed above are the main criteria they could think of.

8.  “Looking more at the long-term, what do you see as potential impacts that could take place, for example, land being taken out of production, roads out of usage, etc. that would make the community uninhabitable? What are some indicators that could be used to monitor if we are approaching an undesirable state?” The groups looked at this from a number of different angles.
· Economic factors are those that would determine if the community is uninhabitable in certain locations:
i. People cannot afford insurance

ii. People cannot rebuild

· Some groups felt Sackville will never become uninhabitable, as some areas will simply need to be relocated to higher ground; to do this development needs to stop in high risk areas. Others felt little islands will become uninhabitable, and roads could be abandoned and connector roads put in their place. 

· Indicators:

i. Storm frequency

ii. Volume of rain

iii. Number of private insurance claims for flooding per year

iv. Amount of municipal funds spent on repairing infrastructure

v. Standing water

vi. Transportation disruption - road wash-out and erosion

vii. Change of plant communities - more salt-tolerant plant species

viii. Aerial photos during flood events, cameras in key locations to document storm events

9.  The final question was regarding the degree to which the community is prepared: “How prepared do you think we are for dealing with a predicted increase in storm surge events and sea level rise? What are some of the mitigation and adaptation options to deal with these changes?” Groups had varying reactions.

· One group felt that they (the stakeholders) are “doing a good job in getting prepared”
i. Because of the Saxby Gale and the history of flooding, most building and infrastructure has been kept away from flood prone areas

ii. This project and interest from the municipality and the planning office shows that there is interest to be proactive
· Mitigation: The same group (as above) felt that “this is out of our hands since climate change is a global problem”
· Adaptation:

i. Sacrifice some dykes to protect critical infrastructure that is difficult to move
ii. Move sewage treatment plant

iii. Zoning to prevent 

iv. Increase the height of dykes

v. Relocate residents and businesses

vi. Build storm surge barriers 

vii. Remove dykes for conservation

viii. Create a spillway so flood is diverted to non-municipal areas

ix. Create a citizen storm watch

x. Develop a “green corridor” where more marshy areas are allowed to develop to sponge up water in Sackville (in low lying areas)
xi. Climate data: Have regular reports in town with Environment Canada
xii. Warning systems should be in place
A compilation of additional comments from the discussion sessions have been included here:

Community Awareness

· “Many residents are unaware of flood and sea level rise problem”: we need to have a meeting now to show maps to everyone, to make this public knowledge.
· There is a need to focus education and outreach on two fronts, one the municipal representatives, and the second area is the general public. “A strategy needs to be developed.”
Research

· “Figures should be done for the whole province, not just this area.”
· We need an engineering study of dykes to be able to evaluate their stress tolerance level in regards to storm and surge events as they are predicted to occur with sea level rise.

· Need to look at the dyke infrastructure and provide engineering solutions (new dykes, improve, increase height, etc.) for the dykes to be able to fulfill their function (agriculture protection, town infrastructure, etc.).

· Evaluate the economic impact of the corridor, and what it would "cost" if the corridor were cut off for more than 1 day, what are the scenarios under climate change.

· A cost-benefit analysis is needed to evaluate the cost of protecting the agricultural land behind dykes and the economic benefit the use of the land currently has for agriculture. Agriculture is impacted because of current intense farming practices. Once we can no longer drain the land, it becomes useless. Farmer is resilient if flooded 2-3 days, but more then that equals a dangerous situation (with accumulated silt, etc.)

· “Are the TransCanada and CN Rail built to withstand increasing impacts from storm surges and sea level rise?”
Policy

· We need to “talk about policy and long term planning for not just 20 years, but a 100 years.”
· Tantramar Marshes could play a very important role in food security for the region (good-quality farmland)

· A prioritization of areas "to protect", where to focus dyke infrastructure improvements, is needed.

· The issue of private property, what to do with those areas, how to approach the issues, and compensation questions need to be discussed.

· The provincial government needs to back up municipal decisions when it comes to pro-active, long-term planning in the face of climate change (i.e. zoning).

NEXT STEPS

To end off the focus group, the facilitators led a brainstorm session using the following question as a focal point: “What do we need to do to move forward on these issues?”
A number of options were suggested as possible solutions to a flood risk assessment strategy:

I. Build up dykes, abandon non-crucial areas.

II. Improve dykes along highway, and allow it to function with the tides/flooding events by moving town of Sackville and highways up with the flood plains.

III. When the cost of protection is more then the profit, we need to let it go. 

For any of the above options to happen, policy needs to be implemented for:
· Zoning

· Development in flood zones should to be restricted.
Council needs to go to planners to correct old zoning regulations, and then the province should back up these regulations. 

There needs to be better coordination among departments.  Government needs to incorporate these issues into infrastructure planning

Protection of important zones that are dyked should continue i.e. schools, wetlands.  With more flooding, land discharge time is less, and there is more stress on the dykes with water hitting dykes at higher levels.

Pricing the actual costs ex. Insurance Bureau of Canada is another important step.  In general, an economic analysis of flood events needs to be carried out to justify expenses of implementing policies that are based on long-term planning.

Finally, there needs to be a discussion of dyke responsibility issues with the community at large. 

KNOWLEDGE EXCHANGE
In the pre- and post-session self-assessment forms, participants were asked to rate their own level of experience, skills and knowledge in various content areas.  They were asked to use the following five-point Likert scale to rate themselves:

1 = Novice/ Little or None
2 = Beginner/ Limited
3 = Competent Somewhat
4 = Proficient/ Considerable
5 = Expert/ Extensive
Table 1: Pre- and Post-Session Self-Assessment Scores

	How would you rate your current level of experience, skills or knowledge in each of these content areas?
	Average Pre-Session Scores
	Average Post-Session Scores

	Understanding of the influence of climate change on regional sea levels.
	3.16
	3.33

	Understanding of the area at risk to flooding in the event of a compromise of the dyke system.
	3.22
	3.56

	Understanding of the impact of flooding on the regional communities and infrastructure.
	3.33
	3.5

	Understanding of the ability of the region to “bounce back” from a flood event.
	2.72
	3

	Understanding of regional adaptation strategies and their feasibility.
	2.83
	3.27


As indicated in the table the greatest change in self-assessed knowledge was in the area of  “Understanding of regional adaptation strategies and their feasibility”.  Thus, this is an area for further dialogue and discussion, between policy makers, community members and researchers. 
TAKE-HOME MESSAGES

In the post-workshop questionnaire participants were asked: “Please name your top three take-home messages from this focus group”.  The responses are summarized below. 

-Concerns for how long some of infrastructure would be submerged

-Concerns about affected properties and sewage treatment plant

-Idea of having flood plain return to natural condition and maintained/upgrading the dykes more efficiently

-Economic study needed

-Community outreach and education required (4
� The framework for this report has been based on a report entitled “Prevention technologies in the broader spectrum of HIV prevention” written for the 2010 Annual Canadian Conference on HIV/AIDS Research by Dr. Sam Patten.
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