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INTRODUCTION

The Memramcook River causeway was built in 1973 and has been deteriorating from weather 
conditions and salt water ever since (Wells, 1999). Over the years, this has altered the natural 
ecosystem in the 400 km2 watershed and contributed to the elimination of several kilometres of 
upstream estuary. This affects the tidal range, reduces access to the watershed, disrupts fish 
migrations, impacts nutrient exchange in the river system, and disturbs the sediment system. The 
causeway will soon reach a point where it will need significant repairs and upgrades. Planning 
must begin immediately to modify, repair or remove the existing causeway to ensure its next 50 
to 100-year life span. 

Community members and other key stakeholders have been calling for the removal of the 
Memramcook Causeway for a number of years. Residents shared their priorities and concerns 
for the Memramcook River at Public Dialogues held in Memramcook and Dorchester in 2020. 
The community wishes for the return of a healthy river system, reduced flooding, climate change 
mitigation, and sustainable economic development opportunities that support and promote the 
health of the river (SPR, 2020).

Sentinelles Petitcodiac Riverkeeper (SPR) is committed to working with the government and 
other key stakeholders to prevent further damage caused by the causeway. We bring extensive 
knowledge and experience in river causeway long-term viability assessments, close working 
relationships with the community as well as a collaborative approach that will ensure that all key 
stakeholders are engaged in the process and supportive of the outcomes.
 

PROJECT CONTEXT

SPR exists to restore the ecological health of the Petitcodiac and Memramcook River watersheds, 
including the Shepody Bay estuary, located in southeastern New Brunswick. For several years, 
SPR and our community partners have worked together to bring attention to the plight of the 
Memramcook and Petitcodiac rivers. SPR recently embarked on a collaborative project with 
Petitcodiac Watershed Alliance (PWA), and led by Fort Folly First Nation, through the Coastal 
Restoration Fund (CRF). The three-year-long project has a variety of goals around identifying 
restoration priorities, implementing restoration projects, and developing restoration plans around 
the Memramcook River, its estuary and surrounding watershed. 

By increasing its role and coordinating all parties, SPR is taking the lead in raising awareness 
and partnering with key community leaders and stakeholders who care about the Memramcook 
River and its causeway. In 2019, the organization reached out to many community stakeholders 
to develop options for the Memramcook River and Causeway. These options were presented to 
the community at two separate public dialogues in 2020 and the results of these dialogues guided 
further research for this feasibility report (Appendix 2, and SPR 2020). 
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BACKGROUND 

The Memramcook River Causeway was built in 1973 by the Province of New Brunswick to protect 
and preserve agricultural land from flooding of salt water (Wells, 1999). The initial planning and 
later construction of the causeway did not take into account important ecological functions of the 
river, including the importance of fish passage. As a result, the causeway has altered the natural 
ecosystem in the 400 km2 watershed and has contributed to the elimination of several kilometres 
of upstream estuary, affecting the tidal range, fish migrations, sedimentation and nutrient exchange 
in the river system. Since its construction, the Causeway has not undergone significant repairs. 

The causeway has gates that are operated electronically onsite by the Government of New 
Brunswick to control the passage of water. The gates are closed when tides are high and are 
opened when tides are low. The gate schedule is in place to help reduce the impacts of salt water 
and high tides on surrounding agricultural land and to aid in the passage of fish. 

The opening and closing of its gates have altered the passage of water which has resulted in 
erosion below and immediately downstream of the structure. The erosion is quite significant and 
estimated to be 4.5 m by 4.5 m, likely requiring major repairs to ensure the safety of the structure. 

Since its construction, the causeway has not had major repair or reconstruction in 44 years. This 
is abnormal for similar structures including the Tantramar Causeway which had major repairs and 
reconstruction of its gates in 1991/1992, 36 years after its construction. The Tantramar Causeway 
supports a drainage basin of similar size to Memramcook at 360 km2 compared to 400 km2. It is 
known that the two large metal gates, their guides in the concrete and the entire superstructure 
are in need of major repairs in the near future. A thorough assessment of options should be 
completed before any major repairs are done to the structure to maintain its function and ensure 
its longevity on the Memramcook River. 

The goal of this report is to outline options for the replacement of the Memramcook Causeway 
and present community engagement outcomes, including the community’s preferred vision for 
the revitalization of the Memramcook River and associated opportunities for eco-tourism and 
economic development.
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NAME OF ACT OR REGULATION PREVIOUS VERSION OF  
ACT OR REGULATION

CURRENT VERSION OF  
ACT OR REGULATION 

Fisheries Act1 (DFO, 2019) Protection for commercial,  

recreational and aboriginal  

fisheries 

Protection of all fish and all fish habitat

Fisheries Act (DFO, 2019) No provision to restore degraded 

habitat and restore fish stocks 

Increased focus on habitat restoration  

and rebuilding of fish stocks

Fisheries Act (DFO, 2019) No provisions to include  

Indigenous participation in  

decision making

Indigenous traditional knowledge  

provided must inform habitat decisions

New Brunswick Environmental  

Impact Assessment

Registration required for projects 

that had been built but never  

assessed for environmental 

impacts to be reviewed by the 

department before receiving major 

upgrades or repairs 

Removed

Canadian Navigable Waters Act  

(Transport Canada, 2019)

The Act regulates major works  

and obstructions on navigable 

waters of the schedule 

Expanding the Act to regulate major  

works and obstructions on all navigable 

waters, even those not on the schedule

Canadian Navigable Waters Act  

(Transport Canada, 2019)

Indigenous knowledge and 

traditional use of the waters not 

considered 

Consideration of Indigenous knowledge  

and traditional use of the waters

Canadian Navigable Waters Act  

(Transport Canada, 2019)

Difficult to add waters to the list of 

scheduled waters (the schedule) 

An easier way to add waters to the list of 

scheduled waters (the schedule)

1 Fisheries Act modernisation took effect June 21, 2019. https://www.dfo-mpo.gc.ca/campaign-campagne/ 
  fisheries-act-loi-sur-les-peches/introduction-eng.html  

ADJUSTMENTS TO LAWS AND REGULATIONS

In recent years, laws and regulations have been updated that may affect the Memramcook 
causeway. The table below is a summary of changes identified by stakeholders through preliminary 
assessments of the causeway and its operation.

Table 1: Non-exhaustive summary of Acts or Regulations violated by the Memramcook Causeway.
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FISH

The causeway is without a fish ladder and acts as a periodic barrier to fish passage. When the 
gates are closed, the causeway obstructs fish passage to approximately 60% of the Memramcook 
River system (PWA, calculations provided in an email). The causeway has caused the elimination 
of nearly every fish species that once inhabited the river, including the distinct Inner Bay of Fundy 
Atlantic salmon, American shad, Striped bass, Atlantic tomcod, Sea run brook trout and more 
(PWA, n.d.). 

Fishing has played an important role in the Mi’kmaq and Acadian communities of the Memramcook 
River. Memramcook fishers once caught 1500 barrels of shad annually fishing at the mouth of the 
Memramcook River and Shepody Bay (Perley, 1852). 

The combination of blocking the passage of fish and the heavy downstream silt and bacteria 
fluctuations in the river caused by the causeway has resulted in this tremendous species loss.
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MAPPING AND FLOOD RISK

The Memramcook River is part of the Petitcodiac Ecodistrict, a low-lying region situated in the 
unceded territories of the Mi’kmaq people (Zelazny, 2007). 

Aerial photos of the river 
(Figure 1) show that the 
flow of the river was forced 
considerably west so that 
the river would flow through 
the newly constructed 
causeway. The construction 
of the causeway removed 
agricultural land so that 
the structure could be built, 
and then the current forced 
through it later. The previous 
location of the Memramcook 
River can still be seen today 
in aerial and satellite images.

Figure 1: Aerial images of 
the Memramcook River 
before (1963, upper image) 
and after construction of 
the causeway (2018, lower 
image)

A topic of high local importance is flooding in the region. At the Public Dialogues, many residents 
voiced a high concern for flooding that was already taking place in low-lying areas such as roads, 
fields, and private property. Residents are concerned that it does not take a big tide for the river to 
overflow, nowadays. Data collected shows that the area is vulnerable to flooding. 
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Figure 2: Overall study 
area assessed for flood 
risks and 12 dykes 
sections present in the  
flood plain.

Geographic Information Systems (GIS) mapping was performed by the Southeast Regional Service 
Commission for this report to better understand the potential flood risks to the Memramcook 
dykes and the low-lying lands protected by the dykes. The study area assessed for this report 
is the historical floodplain of the Memramcook River between Saint Thomas St and the Trans-
Canada Highway as indicated in Figure 2. The dykes present in the study area were divided into 
12 sections (Figure 2), and the height of the dykes was compared to a variety of high tide and 
flood scenarios to determine sections that could be overtopped if exposed to high water levels.  

For the purpose of this 
report, the “bath-tub” 
method was used to map 
all the areas under a 
given elevation that are 
hydrologically connected 
to the river. In this method, 
when a section of dyke is 
above a certain level of 
elevation the dykelands would not be shown as flooded. The “bath-tub” method is useful for 
rapidly determining flood risks, but often over-estimates the risk. The Memramcook River is a 
dynamic system with complex interactions between tides, upstream flows from the Memramcook 
River, and additional water that flows through the tributaries and the aboiteaux. The method used 
for this report is appropriate to begin to understand the flood risk and the condition of the dykes 
in the study area.
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HIGH TIDE AND FLOOD SCENARIOS: 

Five high-tide and flood scenarios were examined for this study, as seen in Table 2. The water 
level elevations used for these scenarios were estimated using a variety of sources including 
Google Street View. This is because there is currently no tide gauge on the Memramcook River. 
The first two scenarios used 6.2m and 6.5m elevations to represent hide-tide elevations observed 
below the causeway using Google Street View. The 6.2m elevation demonstrates the potential for 
flooding after the removal of the causeway, as there would be no gates to hold the water back. 
The 6.5 m elevation represents a higher tide as determined by the banks of the river. The 6.8m 
elevation estimates the Highest-Highwater-Large-Tide (HHWLT), which is the highest tide over 
a 19-year period. The HHWLT is commonly used in constructing flood scenarios. For this report, 
the HHWLT was estimated from draft Department of Fisheries and Oceans (DFO) mapping, and 
spatial interpolations from nearby tide gauges which are consistent with floodplain landforms 
seen on the Light Detection and Ranging (LiDAR) elevation model. Two flood scenarios were 
extracted from a report on sea-level rise prepared for the NB Department of Environment and 
Local Government (Daigle, 2020). These represent a historic annual flood (7.4m) and a historic 1 
in 100-year storm (7.9m).

Table 2: The five elevations, flood scenarios, and comments for the Memramcook study area. 

ELEVATION (METRES, 
CGVD2013)

SCENARIO COMMENTS 

6.2 Water level near a high-tide as seen on 

Google Street View 

Provides a high-tide that can be seen from 

Google Street View

6.5 High-tide as estimated from vegetation 

downstream of St. Thomas St 

Edge of vegetation as seen on satellite 

imagery and Google Street View

6.8 NEstimated HHWLT Estimated from draft DFO mapping and 

spatial interpolations from nearby tide 

gauges. Estimated HHWLT is consistent with 

landforms seen on LiDAR

7.4 Current 1:10 year flood Historic annual / 1-year storm (derived from 

Daigle 2020, using 6.8 as HHWLT)

7.9 Current 1:100 flood Derived from Daigle 2020, using 6.8 as 

HHWLT

https://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Climate-Climatiques/UpdatedSeaLevelRiseAndFloodingEstimatesForNBCoastalSections2020.pdf
https://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Climate-Climatiques/UpdatedSeaLevelRiseAndFloodingEstimatesForNBCoastalSections2020.pdf
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OVERTOPPING AND FLOOD RISKS

The water level where the dykes would be overtopped was determined by using the height of the 
dykes and comparing it to each scenario with the various elevations. The location and elevation 
for which overtopping will occur are shown in Figure 3. As seen in Figure 4, overtopping did not 
occur in any of the elevation scenarios for two of the dyke segments (Lagoon C, and Railway 
North). Overtopping occurred in the HHWLT elevation scenario or lower elevation scenarios for 
six of the dyke segments. The percentage of the dyke segments that will overtop under each 
scenario is represented in Figure 4. 

Figure 3: 
Mapping and 
locations of 
overtopping 
for each dyke 
segment of the 
Memramcook 
study area.
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Figure 4: The percent of overtopping of each segment of dyke based on elevation class.

When mapping flood risk for the study area, the area behind the dyke would flood if a section 
of a dyke were below a certain elevation. Once a dyke is overtopped, the areas beyond the 
dyke at lower elevations are shown as flooded at that elevation. Maps were created to show 
the areas that could flood under each water elevation scenario, and the infrastructure, including 
roads, buildings, storm and sewer infrastructure, that would be impacted under each proposed 
scenario. Flood mapping and assets affected by the different water elevation scenarios are 
shown in Figure 5. Larger individual images of the flood mapping can be found in Appendix 1, 
and a list of impacted infrastructure can be found in Tables 3, 4 and 5  of Appendix 1.
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Figure 5: Flood mapping and assets affected by different water elevation scenarios in the 
Memramcook study area.
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HISTORY AND CULTURE

The Memramcook River Causeway is in the centre of Fort Folly First Nations traditional territory. 
The name Memramcook is derived from the Mikmawísimk  (Mi’kmaq language) name Amlamgog, 
which means “all spotted yellow” or “variegated” (Ganong, 1896). 

The Mi’kmaq people gathered into large semi-permanent villages during the summer months 
in the areas now known as Memramcook and Dorchester, and dispersed into smaller, more 
viable units during the leaner winter months, taking advantage of seasonally available resources 
(Kristmanson, 2004). The Memramcook River is documented as a Mi’kmaq transport route, which 
was connected by portage routes to other rivers, making it an integral part of the transportation 
network (Ganong, 1899).  

Figure 6: River transport routes and portage paths in New Brunswick (Moran, 2015)
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Today, Fort Folly’s reservation is part of the Dorchester community. The original site was 
Beaumont, near the mouth of the Memramcook River, which is designated as a local historic 
place (Kristmanson, 2004). Fort Folly’s current Chief is Rebecca Knockwood, who was elected 
in 2013. She has seen the change the Petitcodiac and Memramcook causeways have had on 
the natural function of these rivers, as well as the impact these changes have had on the Fort 
Folly community members. Through its habitat recovery program, Fort Folly is committed to the 
restoration of the Petitcodiac and Memramcook watersheds and the species that are part of the 
indigenous ecosystem (FFHR, 2017).

Acadian colonizers settled along the banks of the Memramcook River forming farming villages. 
These Acadian settlers built aboiteaux, a type of levee, to create arable farmland by removing 
salt. The aboiteaux further protected the land surrounding the river from the salt water of the river. 
This aboiteaux system allowed fields to drain, and created highly fertile farmlands. The unique 
dyke system is well attributed to Acadians and aboiteaux are now of great historical significance 
in Acadian culture. From Youtube videos made by school groups, to displays at Universities and 
museums, the structures are celebrated as an achievement of Acadian engineering. Even the first 
Acadian-made documentary was on the Aboiteaux of Memramcook, highlighting their importance 
to Acadian farming (Blais, 1955). The Historic Sites and Monuments Board of Canada recognized 
this engineering and agricultural feat in 1997 to be of national importance (Parks Canada, n.d. )

CONSULTATION PROCESS

In summer 2019, SPR engaged an engineer who had previously worked on the management of 
the Memramcook Causeway (from approximately 2000 to 2002). His experience working with 
previous stakeholders allowed him to quickly immerse himself in the project. His main role was to 
provide information to SPR on options for the Memramcook River causeway after communicating 
with different government stakeholders and consulting previous reports. The engineer discussed 
eight government officials. 

The engineer’s information was used to create the “Preliminary Assessment of Options for the 
Long-Term Viability of the Memramcook River Causeway” report, which was shared by SPR at 
two public dialogue sessions. Email invitations were sent to over 40 stakeholders, including not-
for-profit organizations, municipal, provincial, and federal government stakeholders, community 
groups and associations, as well as Fort Folly First Nation. The public dialogues were advertised 
on social media, in local papers, and in community newsletters. Over 90 participants attended 
the public dialogues. Over 40 people attended the February 25, 2020, English-language event 
in Dorchester and over 50 attended the March 5, 2020, French-language event in Memramcook. 
The public dialogues intended to bring people from these communities together to hear their 
feedback regarding three possible options for the Memramcook River Causeway.
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POSSIBLE OPTIONS

The following three options were presented to stakeholders and community members through 
meetings and public dialogues in 2019-2020. They were outlined in detail in the Preliminary 
Assessment of Options for the Long-Term Viability of the Memramcook River Causeway report.  A 
detailed description of each option that was presented can be found in Appendix 2.

1. Repair - Status Quo
2. Partial Reconstruction
3. Removal of the Causeway and Replacement with Bridge

All community members and stakeholders who attended the public dialogue sessions were 
strongly in favour of advocating for the third option, removal of the causeway and replacement 
with a bridge.  Community members ruled out options one and two due to several compounding 
negative impacts (presented below – see Discussion and Analysis). Option 2 has also been 
ruled out by the New Brunswick Department of Transportation and Infrastructure. The structure 
is unlikely to safely withstand the additional stress of having the gates open 24/7 (confirmed in 
email communication with FFHR). 

DISCUSSION AND ANALYSIS

Laws and Regulations:

Changes to laws as summarized in Table 1 demonstrate a need to review the Memramcook 
River Causeway’s purpose. Whereas the causeway blocks the river entirely it is now in violation 
of regulations involving the passage of fish and navigable water passage. The indigenous 
community in the region has a long history that showcases the Memramcook River’s importance 
to their livelihood. This includes access to food and the river’s strategic importance as part of a 
trade route. Fort Folly First Nation must play an integral role in discussions on the future of the 
causeway.

The periodic opening and closing of the gates is not allowing the river to flush out sediments and 
bacteria. This has had a significant impact on fish populations. Options two and three may enable 
the causeway to meet updated regulations protecting fish passage by allowing the river to begin 
a restoration process that could see the return of historical fish species.

Mapping:

One stakeholder noted a few unnaturally straight lines in the river that they believe may be due 
to aboiteaux and retention ponds. These could be altering the flow of the river which will make 
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projections difficult as the river will be forced to focus energy in a direction that opposes its natural 
direction. 

Aerial photos of the river before the construction of the causeway show that the river has been 
forced west. There is potential that the removal of the causeway will alter the flow of the river 
again, potentially moving to take back its original shape before the causeway was constructed. 

Mapping of the river shows us that the river has moved very close to the east side of the valley wall 
near the causeway, which makes anywhere within the valley walls vulnerable to flooding under 
any of the three options presented. High tides bring a tremendous amount of water up the river. 
This poses a challenge to fortifying the aboiteaux and dykes adequately to protect surrounding 
land from flooding and sediment deposits. Scientists working on water quality monitoring have 
shared with us that sediment is already reaching and moving onto the top of the causeway from 
rising tides, photos were shared by email which showed that water levels reached above the top 
portion of the causeway gates. 

An estimated 80% of the historic salt marsh habitat in the upper Bay of Fundy has been lost, 
noted one stakeholder. A significant portion of these historic salt marshes has been lost along 
the Memramcook River. These salt marshes have important historical, cultural and ecosystem 
service values.  Wetlands act as natural sponges are likely to be more effective than the 
causeway or dyking alone at protecting the region from future flooding. While wetland monitoring 
and protection are important, the costs of maintaining a wetland are significantly lower than 
maintaining infrastructures such as the causeway, a bridge and aboiteaux. Wetland restoration 
is among the best practices to manage risk in floodplains, as the wetland buffer not only allows 
space for floodwaters, but can also minimize erosion, and sequester carbon. However, much of 
the land that could be used for wetlands is now farmland used for haying or other agricultural 
purposes. 

The 1 in 100-year flood data collected highlights the importance to evaluate the aboiteaux in 
the region to ensure that they are tall and wide enough to brace for a 1:100 year flood. (See 
Appendix 2 for a map of aboiteaux). More discussions with the Department of Transportation and 
Infrastructure as well as scientists will be required to evaluate and provide input on possibilities for 
aboiteaux. Further discussions should identify and prioritize protecting critical aboiteaux for their 
cultural and historical value. The protection of aboiteaux when linked to a comprehensive tourism 
and economic development strategy could be advantageous for local businesses which could 
profit from additional tourists coming to see this unique historic and cultural feature. Indigenous 
consultation should be included in these discussions, as the river and its surrounding wetlands 
also have an important historical and cultural significance to indigenous populations.

The results of this study list a number of local infrastructures that may be impacted by flooding in 
the region. Municipal bylaws may have to change to extend the flood zone which impacts local 
zoning bylaws and the types of infrastructure that can be built in the area surrounding the river. 
The municipality of Memramcook also has several structures including sewage pumping stations 
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and wastewater treatment lagoons which would need to be moved if significant changes in water 
level are to be expected. Drainage ditches along the Memramcook River act as a safety net 
for the municipality to avoid sewage backup. The municipality has expressed that this system 
would need to be moved or modified if water levels are expected to increase above their current 
elevation.

Community Concerns:

The Memramcook River Causeway was originally built by the government against the will of the 
surrounding communities. Since its construction residents, local government, and the indigenous 
community members have been trying to have the causeway removed. When a feasibility study 
was done in Moncton, the village of Memramcook offered their community as a testing ground 
to see how opening the river may impact Moncton. This letter is dated Jan 18th, 2001 and 
demonstrates the long battle the village has had with removing this piece of infrastructure.

Options 1 and 2 were ruled out by community members because of the compounding negative 
effects that the causeway has had on the region. Many residents stressed that the causeway 
has killed the river, and turned something that was once beautiful into an eyesore. This has 
implications for potential tourism in the region. Ecotourism has turned into a large economic 
driver, but the community cannot benefit from this with a river that is in crisis. 

For example, the Acadian Peninsula has built thousands of kilometres of trails that are used year-
round and has brought hundreds if not thousands of tourists to the region. They are some of the 
best fully protected bike trails in the province and the impact of the trails has increased economic 
spending in the region. Tourists who are flocking to the trails are also visiting local communities 
and spending money at restaurants, gift shops, museums and more. There is nothing comparable 
to this in South Eastern NB and Memramcook has amazing potential if the river is brought back 
to life. The beauty of the river, the wildlife and the rich culture and history of the Acadian and 
Mi’kmaq communities have amazing potential to make the Memramcook region a premier tourism 
destination.

The potential for tourism and trail development also increases funding opportunities for this project. 
There are currently plans for trail development in the region that could be leveraged together with 
the removal of the causeway. It is popular to build trails on top of dyke infrastructure allowing them 
to serve a dual purpose. In this case, sections of the dyke may be ideal for trail development and 
having a secondary use for the dykes could also lead to a secondary stream of federal funding. 

The largest concern echoed by community members was flooding which is already occurring 
in the region with the causeway present. Community members repeatedly highlighted the need 
to protect the community and farmlands from flooding and silt deposits. Low-lying lands in the 
region currently experience flooding quite regularly, this includes roadways and property, the 
causeway is not protecting these areas and highlights a need for the province to invest in repairs 
and maintenance of the dykes and aboiteaux along the river to improve flood risk. 
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The flood concerns extended to main roads that can be blocked for several days, and even 
houses in the region that are experiencing flooding. Residents have noted that it does not take a 
large tide for the river to overflow, and the community is concerned that with climate change this 
issue will continue to worsen unless government action is taken immediately to protect the region.

The municipality of Memramcook has two buried water lines that cross the river at the causeway. 
One water line services the entire population of Memramcook, this water line is untreated water 
that goes to the water treatment facility. The second water line is treated water that services the 
population East of the river. Major infrastructure projects such as the removal of the causeway will 
have to take precautions to maintain the water supply to the residents of the village.

Farmers are particularly concerned about what happens to the causeway and highlighted a 
unilateral decision made by the Department of Transportation without community consultation. 
The Department of Transportation opened the gates of the causeway for several weeks (3-4 
weeks based on community estimates) without communicating this decision to the community. 
Silt entered the ditches and went up into farmland. Farmers lost income, were unable to plant 
or retrieve the same yield on these lands, and paid a lot of money and invested a lot of time 
to remove the silt. Some farmers are still feeling the impacts of this decision many years later. 
Farmers highlighted the need to build up the infrastructure surrounding the river such as dykes 
and aboiteaux to protect the fields. 

This report focuses on present-day flood risk, however, according to Daigle (2020), the 100-year 
flood today could be a 25-year flood by 2030, a 10-year flood by 2050 and an annual flood by 
2100 based on anticipated sea-level rise. Many longtime residents of the region speak of fishing 
and how they were once able to fish in the river and surrounding areas. There is a desire among 
community members to restore the river to a point that allows recreational fishing to continue. 

Mi’kmaq has had an important presence in Memramcook Valley for thousands of years. However, 
there has been no consultation with Fort Folly First Nation with regards to the causeways and 
its construction. This feasibility study confirms that the causeway has had tremendous negative 
impacts on Fort Folly First Nation; their ability to put their traditional knowledge into practice and 
access to culturally relevant food systems through fishing, transportation routes, and the removal 
of vegetation due to bacteria influxes and sedimentation. 

One stakeholder noted the significant risk of shifting baseline syndrome. Shifting baseline 
syndrome is a term coined by Daniel Pauly, that explains with each new generation, the 
expectation of various ecological conditions shifts. The result is that with each generation the 
expectation of ecological conditions is lowered almost imperceptibly. For youth, the present state 
of the Memramcook River, that of a river in distress, represents the baseline of the ecological 
function of the river. These ecological conditions are also linked to cultural practices, and when 
ecological restoration can take place with the removal of the causeway, cultural practices could 
be restored as well.
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COSTS BENEFIT-ANALYSIS:

Cost assessment for the options presented in this report is challenging at this time. As with any 
preliminary assessment, more data collection is necessary for a comprehensive understanding 
of the repair or construction needs. The following is a comparison of costs from similar projects in 
the region to help provide a rough guide. 

The approximate cost for the necessary upgrades to the current structure is estimated between  
2 and 5 million based on similar upgrades done to the Tantramar Causeway in 1991. 

The approximate cost for the reconstruction of dykes along the Memramcook River is $250,000/ 
km based on the construction of dykes along the Petitcodiac River for the opening of the causeway 
gates. Figure 13 in Appendix 1 shows the kilometers of dykes that are impacted under each water 
elevation scenario and thus provides an estimate of the total amount of dyke reconstruction that 
needs to occur to protect the study area from flooding under each water elevation scenario. The 
kilometers of dyke that are impacted range from 0.26 km for a 6.2 m water elevation scenario to 
14.2 km or 64% for a 7.9 m water elevation scenario. 

Reconstruction of the dykes should be considered for the status quo option, to keep and repair 
the causeway, as residents and public infrastructure are already impacted regularly by flooding. 

Residents are also aware that no significant upgrades have been made to the causeway since 
its construction. This concerns residents that the region is being ignored and their concerns for 
flooding and the safety of the structure are not taken seriously. 

Many of the infrastructure repairs and upgrades such as repairs to the erosion and dykes will 
need to be done in all three options presented. However, repairs to the erosion underneath the 
causeway do not address the source of the erosion, and continual upgrades will need to be made 
as the causeway ages and erosion continues. Removing the causeway, which is altering the 
current of the water, will protect that immediate location from erosion in the future. 

Many residents sounded hopeful for the region when discussing option 3. They envision a 
community where the river plays a central role. They see the future of the region as one where 
environmental sustainability is key to the success of its residents. The removal of the causeway 
and subsequent restoration of the river opens opportunities to canoe and kayak on traditional 
transport routes. Tourism operators and community groups can organize trips that explore the 
aboiteaux and celebrate early Acadian engineering. A bridge can connect with walking and cycling 
trails which can be expanded throughout the region allowing locals and visitors to bask in the 
beauty of a rejuvenated river. The river becomes a landmark that attracts people to the region to 
take advantage of recreational uses of the Memramcook River, which brings in revenue to small 
businesses like restaurants, b&bs, corner stores, museums, shops, galleries and more.
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Further reconstruction of the dykes will also need to take place with or without the removal of the 
causeway to prepare communities for more extreme flood events such as a 1 in 100-year flood 
which may become more common by 2050. It is important that decisions made now protect the 
community for the next 100+ years. 

Restoration of historic wetlands also poses an important opportunity to protect areas along the 
river from flooding in a cost-effective manner. As previously mentioned, wetlands act as natural 
sponges and are likely to be more effective than the causeway or dyking alone at protecting the 
region from future flooding. While wetland monitoring and protection are important, the costs 
of maintaining a wetland are significantly lower than maintaining infrastructures such as the 
causeway, a bridge and aboiteaux. Further analysis will be needed to assess possible locations 
for wetland restoration, and what potential impact this restoration could have on flood risk. This 
analysis should include public consultation. It is important that the public is consulted throughout 
this process to help examine and determine locations that are ecologically important and supported 
by the community at large. 

While wetlands are important for flood mitigation, they are also important for carbon sequestering. 
Rivers deliver high loads of dissolved and particulate carbon and other nutrients to estuaries (Jeffery 
et al., 2018). These high loads may be increased if the river receives effluent from wastewater 
treatment plants or if the surrounding area has heavy land-use meaning it lacks vegetation to 
provide a riparian buffer (Jeffery et al., 2018). Several studies have shown that tidal marshes 
sequester nutrients through the deposition of phosphorus and by the transformation of soluble 
inorganic nitrogen into organic nitrogen that is buried over a period of time (Loomis & Craft, 2010). 
Surrounding vegetation is buried and preserved under anaerobic conditions of the soils which 
allow carbon and nitrogen to accumulate at high rates (Loomis & Craft, 2010). Thus, restoration 
of wetlands surrounding the Memramcook River could benefit both flooding and climate change 
mitigation through the sequestering of carbon. The potentials for carbon sequestering and climate 
mitigation should be considered in future analyses of the Memramcook River and Causeway.

There are currently no similar projects in recent years that have repaired the type of erosion 
present below the Memramcook Causeway. Further meetings with government stakeholders can 
help assess the cost burden associated with repairing this damage. 

The costs associated with building a bridge are also unknown at this time with the data currently 
available. It is expected, however, that the cost to build a bridge would exceed the costs related 
to the other options presented in this report. However, the bridge permits greater ecological 
benefits to the region, and presents more opportunities for eco-tourism and sustainable economic 
development opportunities. These opportunities will be further explored in the next publication 
from Sentinelles Petitcodiac Riverkeeper.
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APPENDIX 1  -  FLOOD MAPPING AND AFFECTED ASSETS 
IN MEMRAMCOOK STUDY AREA

Figure 7: Flood map and assets affected by a 6.2 m water elevation scenario in the 
Memramcook study area.
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Figure 8: Flood map and assets affected by a 6.5 m water elevation scenario in the 
Memramcook study area.
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Figure 9: Flood map and assets affected by a 6.8 m elevation scenario in the Memramcook 
study area.
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Figure 10: Flood map and assets affected by a 7.4 m elevation scenario in the Memramcook 
study area.
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Figure 11: Flood map and assets affected by a 7.9 m elevation scenario in the Memramcook 
study area.
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Figure 12: Map of flood area and impacted assets in Saint Joseph, College Bridge and Le Lac 
dykeland area within the Memramcook study area.

Figure 13.Kilometers of dyke that are impacted by each water elevation scenario. – 0.26 km of 
dyke are in class 1, 0.31 km in class 2, 1.35 km in class 3, 7.81 km in class 4, 4.49 in class  
5 and 7.92 km in class 6
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Table 3: Roads impacted by different water elevation scenarios in the Memramcook Study Area

STREET NAME STREET 
NAME

MINIMUM  
ELEVATION 
(M)

FLOODED 
LENGTH UNDER 
THE 7.9 M  
SCENARIO (M) 

DYKE  
PROTECTION 
STATUS

DYKE PROTECTION  
DESCRIPTION

Alphée Road Local/ 
unknown

7.3 117 Yes Dykes provide protection 
(34 m) during a 7.4 m 
flood. Overtopped  
between 7.4 and 7.9 m.

Centrale 
Street

Local/ 
unknown 

6.9  368 No Dykes do not provide 
protection (257 m) during 
a 6.8 to 7.4 m flood 
(overtopped).

Gayton Road Local/ 
unknown 

6.9 376 No Dykes do not provide  
protection (296 m) during  
a 6.8 to 7.4 m flood  
(not in dykelands).

Grand Pré 
Street 

Local/street 5.9 690 No Dykes do not provide  
protection (469 m)  
during a 6.2 m flood 
(overtopped).

La Vallée 
Route

Collector 6.5 (road) & 
6.7 (bridge)

1301 No Dykes do not provide  
protection (56 m) during 
a 6.5 to 6.8 m flood in 
the bridge area (not in 
dykelands). Does not 
provide protection (683 
m) during a 6.5 to 6.8 m 
flood in road area  
(overtopped).

Lac Road Local/ 
unknown 

6.8 649 Yes Dykes provide protection 
(570 m) during a 7.4 m 
flood. Overtopped  
between 7.4 and 7.9 m. 

Royal Road Collector 6.7 171 Yes Dykes provide protection 
(129 m) during a 7.4 
flood. Overtopped  
between 7.4 and 7.9 m. 

Saint Thomas 
Street 

NBDOT Local 
Numbered 

5.7 764 No Dykes do not provide  
protection (296 m)  
during a 6.2 m flood 
(overtopped). 
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Table 4: Sewer/storm assets impacted by different water elevation scenarios in the 
Memramcook study area.

NAME GROUND  
ELEVATION (M) 

FLOODED  
ELEVATION (M) 

DYKE  
PROTECTION 
STATUS 

DYKE PROTECTION DESCRIPTION 

College Bridge  
Lagoon 

6.4 7.4 - 7.9 m Yes Dykes provide protection during a 
7.4 m flood. Overtopped between  
7.4 and 7.9 m. 

College Bridge  
Lagoon Outfal

4.4 ≤ 6.2 No Dykes do not provide protection 
during a 6.2 m flood (not in  
dykelands). 

La Montain  
Lagoon Outfall 

3.8  ≤ 6.2 No Dykes do not provide protection 
during a 6.2 flood (not in dykelands). 

LS#2 6.1 ≤ 6.2 No Dykes do not provide protection 
during a 6.2 m flood (overtopped). 

LS#2 Outlet 4.7 ≤ 6.2 No Dykes do not provide protection 
during a 6.2 m flood (overtopped). 

LS#4 6.4 7.4 - 7.9 m Yes Dykes provide protection during a 
7.4 m flood. Overtopped between  
7.4 and 7.9 m. 

LS#4 Outlet 5.1 7.4 - 7.9 m Yes Dykes provide protection during a 
7.4 m flood. Overtopped between  
7.4 and 7.9 m. 

LS#5 6.9 7.4 - 7.9 m Yes Dykes provide protection during a 
7.4 m flood. Overtopped between  
7.4 and 7.9 m. 

LS#5 Outlet 4.4 7.4 - 7.9 m Yes Dykes provide protection during a 
7.4 m flood. Overtopped between  
7.4 and 7.9 m. 

Saint-Joseph 
Lagoon

6.8 6.8 - 7.4 m Yes Dykes provide protection during a 
6.8 m flood. Overtopped between  
6.8 and 7.4 m. 

Saint-Joseph 
Lagoon Outfall 

4.1 ≤ 6.2 No Dykes do not provide protection 
during a 6.2 m flood (not in  
dykelands). 
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Table 5. Buildings impacted by different water elevation scenarios in the Memramcook study area.

CIVIC  
NUMBER 

STREET 
NAME

DESCRIP-
TION

GROUND  
ELEVATION  
(M) 

FLOODED  
ELEVATION 
(M) 

DYKE  
PRO-
TECTION 
STATUS

DYKE PROTECTION DESCRIPTION 

115 Arthur House 7.3 6.8 - 7.4 No Dykes do not provide protection during 
a 6.8 to 7.4 m flood (overtopped). 

174 Grand 
Pré 

House 7.2 6.8 - 7.4 No Dykes do not provide protection during 
a 6.8 to 7.4 m flood (overtopped). 

174 Grand 
Pré 

Shed 7.6 7.4 - 7.9 No Dykes do not provide protection during 
a 7.4 to 7.9 m flood (overtopped). 

178 Grand 
Pré 

House 7.4 6.8 - 7.4 No Dykes do not provide protection during 
a 6.8 to 7.4 m flood (overtopped). 

198 Grand 
Pré 

House 7.6 7.4 - 7.9 No Dykes do not provide protection during 
a 7.4 to 7.9 m flood (overtopped). 

140 La 
Vallée 

Shed 7.5 7.4 - 7.9 No Dykes do not provide protection during 
a 7.4 to 7.9 m flood (overtopped). 

140 La 
Vallée 

Shed 7.4 7.4 - 7.9 No Dykes do not provide protection during 
a 7.4 to 7.9 m flood (overtopped). 

60 Lac Mobile 
Home 

7.4 7.4 - 7.9 Yes Dykes provide protection during a 
7.4 m flood. Overtopped between  
7.4 and 7.9 m. 

60 Lac Shed 7 7.4 - 7.9 Yes Dykes provide protection during a 
7.4 m flood. Overtopped between  
7.4 and 7.9 m. 

60 Lac Shed 7 7.4 - 7.9 Yes Dykes provide protection during a 
7.4 m flood. Overtopped between  
7.4 and 7.9 m. 

76 Lac Shed 6.8 7.4 - 7.9 Yes Dykes provide protection during a 
7.4 m flood. Overtopped between 7.4 
and 7.9 m. 

76 Lac Gazebo 7.5 7.4 - 7.9 No Dykes do not provide protection during 
a 7.4 to 7.9 m flood (overtopped). 

108 Léan-
dre 

Garage 7 6.8 - 7.4 No Dykes do not provide protection during 
a 6.8 to 7.4 m flood (overtopped). 

108 Léan-
dre 

Shed 6.2 6.2 - 6.5 No Dykes do not provide protection during 
a 6.2 to 7.5 m flood (overtopped). 

114 Léan-
dre 

Shed 6.2 ≤ 6.2 No Dykes do not provide protection during 
a 6.2 m flood (overtopped). 
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CIVIC  
NUMBER 

STREET NAME DESCRIP-
TION

GROUND  
ELEVATION  
(M) 

FLOODED  
ELEVATION 
(M) 

DYKE  
PRO-
TECTION 
STATUS

DYKE PROTECTION DESCRIPTION 

118 Léandre Shed 7.9 7.4 - 7.9 No Dykes do not provide protection 
during a 7.4 to 7.9 m flood  
(overtopped). 

- Memramcook 
West Marsh 

Lagoon 
Building 

7.4 6.8 - 7.4 No Dykes do not provide protection 
during a 6.8 to 7.4 m flood  
(overtopped). 

- Memramcook 
West Marsh 

Lagoon 
Building 

6.1 ≤ 6.2 No Dykes do not provide protection 
during a 6.2 m flood (overtopped). 

320 Old Shediac Aban-
doned 
House 

7.7 7.4 - 7.9  No Dykes do not provide protection 
during a 7.4 to 7.9 m flood  
(overtopped). 

787 Royal Shed 6.9 7.4 - 7.9 Yes Dykes provide protection during a 
7.4 m flood. Overtopped between 
7.4 and 7.9 m. 

787 Royal Shed 7.7 7.4 - 7.9 No Dykes do not provide protection 
during a 7.4 to 7.9 m flood  
(overtopped). 

699 Royal Shed 7.3 7.4 - 7.9 Yes Dykes provide protection during a 
7.4 m flood. Overtopped between 
7.4 and 7.9 m.

723 Royal Shed 6.4 7.4 - 7.9 Yes Dykes provide protection during a 
7.4 m flood. Overtopped between 
7.4 and 7.9 m. 

783 Royal Barn 7.8 7.4 - 7.9 No Does not provide protection during 
a 7.4 to 7.9 m flood (overtopped). 

799 Royal Gazebo 6.1 7.4 - 7.9 Yes Dykes provide protection during a 
7.4 m flood. Overtopped between 
7.4 and 7.9 m. 

145 Saint-Thomas House 7.5 7.4 - 7.9 No Dykes do not provide protection 
during a 7.4 to 7.9 m flood  
(overtopped). 

145 Saint-Thomas Garage 7.3 6.8 - 7.4 No Dykes do not provide protection 
during a 7.4 to 7.9 m flood  
(overtopped). 

145 Saint-Thomas Shed 7.8 7.4 - 7.9 No Dykes do not provide protection 
during a 7.4 to 7.9 m flood  
(overtopped). 
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APPENDIX 2  

OPTIONS PRESENTED AT PUBLIC DIALOGUES CONCERNING 
THE MEMRAMCOOK CAUSEWAY AND RIVER
 
Option 1: Repair - Status Quo 

The Memramcook River Causeway is repaired to maintain its function and role on the river. The 
causeway will require major renovations and continual maintenance to allow for control of tide and 
fish passages through the opening and closing of its gates. 

Infrastructure Requirements: 

• Major repairs to erosion of soil below structure 

• Major repairs to structure and reconstruction of the gates 

Ongoing Measures: 

• Overseeing the opening and closing of the gates 

Impacts: 

With the status quo option, the causeway’s negative impacts on the river and surrounding 
communities remain. The causeway has altered the flow of water, which has had significant 
negative effects on the surrounding ecosystem. The opening and closing of the gates create 
large fluctuations in sediments and bacteria, which are stressful to aquatic organisms and have 
led to the elimination of many species once present in the river, including many fish species that 
were historic to the region. Species that remain are periodically blocked passage to over 85% of 
the Memramcook River by the closed gates. The buildup of sediment downstream has reduced 
the river’s width, which also affects the Shepody Bay mudflats - a critical habitat for migrating 
shorebirds. 

Communities across New Brunswick are developing climate adaptation plans to deal with an 
increase in extreme weather events. It should be noted that extreme weather events such as 
storms and floods could lead to failure of the electronic control system for the causeway gates. In 
this case, the gates would need to be operated manually by an operator who may not be able to 
arrive on-site due to possible obstructions or flooding. If the gates are not manually operated, this 
could very well cause severe flooding and damage. 
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Option 2: Partial Reconstruction  

The Memramcook River Causeway is kept, and the gates on the causeway are opened 
permanently. This option is an intermediary between options one and three, which results in a 
combination of positive and negative impacts from both options. 

Infrastructure Requirements: 

• Major repairs to erosion of soil below structure 

• Reconstruction of the dykes or purchase of agricultural land  

Impacts: 

With this option, the causeway remains in place, but its gates are no longer used to control water 
flow. The free passage of water reduces the large fluctuations in sediment, creating a more stable 
environment for species. With the gates no longer closed, fish are no longer blocked and have 
free access along the river. However, the river still narrows at the point of the causeway, which 
will continue to affect water flow. 

It is expected that the opening of the gates will begin a restoration process for the river; however, 
the scope of this restoration has not been fully assessed for this preliminary feasibility report. 
There will be limitations to the restoration process due to the narrowing and blockage that the 
causeway presents, even with the gates left open. 

With this option, tide levels are expected to rise along the river. The potential impact on surrounding 
land is unknown. Preliminary research indicates that the agricultural land along the river is more 
productive and valuable to farmers than similar agricultural land nearby. Higher tides could result 
in the flooding of some of these highly valued agricultural lands along the river. More data must 
be collected to correctly map and assess flood risk. To mitigate the risk of flooding, Acadian dykes 
could be moved and reconstructed along the river. This would allow the river to benefit from 
restoration while also benefiting farmers and landowners in the region. Further assessment needs 
to be done to understand if the structure can handle the additional stress of having the gates open 
24/7 or if additional upgrades are required to be made to make this a viable option. 
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Option 3: Removal  

The causeway is removed entirely, and a bridge is built in its place to maintain access to 
communities on both sides of the river.

Infrastructure Requirements: 

• Major repairs to erosion of soil below structure 

• Destruction and removal of the current structure  

• Major infrastructure construction of a new bridge

Impacts: 

Removing the causeway and building a bridge in its place will maintain access to the communities 
east and west of the river while ensuring the river’s ecological health. The river will be able to 
return to its most natural state, and with that, habitat recovery can begin. This option is most likely 
to result in the largest benefits to the river and its surrounding ecosystem. 

Further assessments need to be carried out to understand the potential changes which could 
be expected with the river. In the years following the causeway’s removal, community members 
could expect to see the return of fish species, birds and other animals that once frequented the 
area. 

As with the previous option, higher tides are expected, which could result in the flooding of  
low-lying lands. Further data needs to be collected to understand flood risk. The reconstruction of 
dykes along the river could help mitigate these risks. 
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APPENDIX 3  

https://www2.gnb.ca/content/dam/gnb/Departments/trans/pdf/Services/Marshland_
Marecageuses/NB21MemramcookWest1-2.pdf

https://www2.gnb.ca/content/dam/gnb/Departments/trans/pdf/Services/Marshland_
Marecageuses/NB21MemramcookWest2-2.pdf
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