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Executive Summary  

The Jijuktu’kwejk Watershed Alliance (JWA) formed in 2016 to address the increasing 

anthropogenic impacts on the Jijuktu’kwejk (Cornwallis) River and its watershed, with the goal 

of creating a swimmable, drinkable (irrigable), and fishable river. The JWA requested that a 

conservation-based situational analysis of the Jijuktu’kwejk watershed using the Open 

Standards for the Practice of Conservation to identify specific, measurable, conservation 

targets and their related threats and stresses. This situational analysis can then be used as the 

basis for building an action plan to guide JWA’s future restoration efforts.  

Using previous watershed research as well as engagement with key stakeholders, we 

identified six conservation targets (the terrestrial environment, wood turtle populations, river 

fish populations, native bird populations, the river water quality, and the riparian zone) and 

eight key threats for the watershed (deforestation, presence of roads, habitat loss/alteration, 

cattle grazing, river flow alteration, agricultural runoff, industrial operations, and waste water 

treatment plant effluent). Each threat was rated based on its scope, severity, and irreversibility. 

From this the Miradi software generated summary ratings across targets and threats, and for the 

project using the 3-5-7 and 2-prime rules.  

Our highest rated conservation targets were the freshwater aquatic environment, the 

wood turtle populations, and river fish populations, while the highest rated threats were habitat 

loss/alteration, and agricultural runoff. The overall project was rated as highly threatened. 

These results were used to develop a list of key recommendations that focused on the priority 

areas of restoration.  
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1. Introduction 

1.1 Project Description  

The Jijuktu’kwejk Watershed Alliance (JWA) officially formed in 2016 as a 

“partnership of citizens and communities from Berwick to Wolfville in Kings County Nova 

Scotia, with the common vision of a healthy and sustainable natural environment” 

(Jijuktu’kwejk Watershed Alliance, 2017, pg. 1). The organization hopes to improve the health 

and ecological integrity of the watershed, and in the process, connect people with the river 

through education, engagement, recreation, and teamwork (Jijuktu’kwejk Watershed Alliance, 

2017). 

The Jijuktu’kwejk River is under increasing anthropogenic pressure from crop and 

cattle farmers, poultry processing, and aggregate operations (McCallum Environmental Ltd., 

n.d.). Recent testing has identified several concerns including high amounts of fecal coliform, 

E. coli, and sedimentation (Hatt, Lloyd, Vibert, &Young, 2017). In 2002, the Jijuktu’kwejk 

River was identified as Canada’s tenth most endangered river by Earthwild International, a 

B.C. based environmental organization (CBC News, 2002). As such, there is already a large 

volume of work looking at various aspects of the ecological health of the river and identifying 

many of the issues that are causing the poor water quality (e.g., Brylinsky, 2014; Hatt, Lloyd, 

Vibert, & Young, 2017; McCallum Environmental Ltd., n.d.; Municipality of Kings County 

Planning Services, 2012). However, because the JWA is a young organization, they have only 

just begun to develop their strategies for restoring the watershed.  

The JWA currently lacks a situational analysis – a necessary precursor to any action 

plan. The aim of this project is to systematically identify conservation targets, assess the 

threats, and provide recommendations for moving forward to the implementation phase. Upon 

completion, this project will offer the JWA a completed situational analysis of the 

Jijuktu’kwejk watershed, the results of several stakeholder interactions, and offer 

recommendations for proceeding with an action plan. Providing a systematic and 

comprehensive analysis of the watershed will be integral to the future success of the 

organization. The JWA requires a clear understanding of the current watershed, its 
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conservation targets, direct and indirect threats, and how they are linked to best improve the 

health of the Jijuktu’kwejk watershed. 

 

1.2 Research Objectives  

Our research objective is to perform a conservation-based situational analysis of the 

Jijuktu’kwejk watershed. As part of this analysis, we will identify specific, measurable, 

conservation targets that the JWA can use to build an action plan to restore the watershed. The 

sub-tasks that compose our objective are as follows: 

- Create an overview of the current state to the Jijuktu’kwejk watershed summarizing its 

physical, biological, ecological, social, and jurisdictional characteristics (Jijuktu’kwejk 

Watershed Alliance, 2017). 

- Systematically complete a situational analysis of the Jijuktu’kwejk watershed and 

create a conceptual model identifying conservation targets, threats, and risks 

(Jijuktu’kwejk Watershed Alliance, 2017). 

- Identify key stakeholders in the Jijuktu’kwejk watershed (Jijuktu’kwejk Watershed 

Alliance, 2017). 

- Provide recommendations for: 

- What to projects, activities, studies to implement when and where 

- How, what, and where to monitor progress 

- How, who, and where to communicate concerns and successes 

2. Methodology  

In order to adequately address our research questions, a mixed methods approach was 

used that combined quantitative and qualitative research techniques. The status of the 

watershed was assessed using existing secondary data, including internal JWA publications, 

with the primary goal of synthesizing and summarizing this existing research to a more concise 

and actionable form. Where applicable, we also contacted key stakeholders to obtain current 

facts about the watershed. 
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To align the Jijuktu’kwejk Watershed Alliance’s work with that being performed by 

other conservation initiatives, including Parks Canada and Environment and Climate Change 

Canada, we developed our conceptual assessment using the Open Standards for the Practice of 

Conservation framework (henceforth simply ‘Open Standards’; Jijuktu’kwejk Watershed 

Alliance, 2017). We performed a situational analysis on the Jijuktu’kwejk watershed using 

Miradi software and Open Standards procedures. These procedures provide a systematic 

method to identify conservation targets, threats (both direct and indirect), and risks. 

Conservation targets were identified using previous watershed status research. A subsequent 

review of the literature was conducted to identify the important characteristics of these targets 

as well as the risks and opportunities they currently face. Key stakeholders were contacted to 

obtain relevant observations and insights to assist this process.  

The Open Standards approach allowed us to create a conceptual model that identifies 

how the conservation targets, threats, and risks are linked. This conceptual model includes 

specific and measurable goals that were used to make recommendations to guide future actions 

of the Jijuktu’kwejk Watershed Alliance, including the development of an action plan. 
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Figure 1. Model of the Open Standards for the Practice of Conservation Process  
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3. Literature Review 

3.1 Overview of the River  

The Cornwallis (Jijuktu’kwejk) River originates north of the town of Berwick and then 

flows eastward, ultimately discharging into the Minas Basin in the upper region of the Bay of 

Fundy (see Figures 2 and 3). The majority of the River is non-tidal, except for the lower 15km 

portion. The entire watershed is approximately 360 km2, one third of which flows into the non-

tidal section of the River through 15 tributaries. Within the lower non-tidal area there is a 280 

ha freshwater wetland which is an established bird sanctuary managed by the Canadian 

Wildlife Service (Acadia Centre for Estuarine Research & Dillon Consulting Limited, 2003).  

 

Figure 2. The study area: Jijuktu’kwejk Watershed and surrounding areas 

The Jijuktu’kwejk River flows through several communities including Kentville, a 

town of just over 12,000 people (Statistics Canada, 2017). The river used to be a recreational 

hub for the communities for fishing, canoeing, and swimming (J. Brazner, personal 
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communications, September 22, 2017). However, many of these activities have been severely 

impacted by the poor water quality with fish stocks suffering, and fecal coliform levels 

consistently above those suggested by Health Canada for recreational activities (Brylinsky, 

2014; Hatt et al., 2017). 

The Jijuktu’kwejk is popular with fishers, but low dissolved oxygen content makes it 

difficult for fish to live in the river, and has led to declines in the fishery (Hatt et al., 2017). 

However, there is considerable economic and social value in the Jijuktu’kwejk watershed. The 

watershed is comprised of a large amount of prime agricultural land for both crops and cattle 

(Municipality of Kings County Planning Services, 2012) and the river is used to irrigate crops 

and provide water for cattle (Brylinsky, 2014). 

 

Figure 3. Location of Jijuktu’kwejk (Cornwallis) Watershed  

3.2 Biophysical & Chemical Characteristics  

As discussed previously, the Jijuktu’kwejk River originates west of Berwick within the 

Caribou Bog (Acadia, 2003) or Lake (Milloy et al., 2017) in the Municipality of Kings County. 

Acadia claims the length of the river is 45 kilometres, with the lowest 15 kilometres being tidal 

– which is to say, subject to tidal forces and flushing with salt water from the adjacent Minas 
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Basin (2003). The tidal portion is said to begin “just west of the eastern border of Kentville”. 

(Acadia Centre for Estuarine Research & Dillon Consulting Limited, 2003, p. 1).1  

There are 23 tertiary watersheds which drain water into the river via tributaries (Milloy 

et al., 2017, p. 8), at least 15 of which drain directly into the non-tidal portion of the river 

(Acadia, 2003, p. 1). One of these tributaries, the Thomas Brook, has been the subject of 

intensive investigation (e.g., Sinclair et al., 2009), and others have been measured in the past 

(e.g., Acadia Centre for Estuarine Research & Dillon Consulting Limited, 2003). 

The tidal portion of the river is subject to tidal flushing, which tends to reduce the 

amount of contamination in the river (Acadia Centre for Estuarine Research & Dillon 

Consulting Limited, 2003, pp. 3-4). It also results in a brackish environment, necessary for 

some fish species. 

The river is prone to periodic flooding and droughts (e.g., Gorman, 2016 and History 

3383 – Canadian Environmental History & Duke, D., 2010). These tend to result in temporary 

disturbances to the watershed’s physical extent and overall characteristics. The Municipality of 

Kings County Planning Services currently expects both droughts and floods to be continued 

threats in their 2050 planning report (2010).  

The river has no major impoundments or dams (Acadia Centre for Estuarine Research 

& Dillon Consulting Limited, 2003, p. 1), but there are some local dams or impoundments that 

have impacted the water flow (Vibert, Hatt, Young & Lloyd, 2017).  

                                                 

 

1 Milloy et al. claim the river drains approximately 30 kilometres from its origin to its 

outflow, and says the eastern extent of the watershed and river are in the town of Wolfville 

(2017, p. 8). The origin of these substantial differences in distance is unclear, but perhaps due 

to differences in measurement (e.g., meandering distance versus origin-outflow straight line 

distance).  
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Recent surveys of the river have observed a good pH balance and temperature range in 

the river but also high levels of E. coli, fecal coliforms and sedimentation (Hatt, Lloyd, Vibert 

& Young, 2017). Algae blooms, indicative of nutrient contamination, also occur regularly 

along the river (Hatt, Lloyd, Vibert & Young, 2017, Sabean & Brambrick, 2004). Although 

this is only a broad overview of the river’s health, it indicates that while some aspects of the 

river are healthy, others are damaged or stressed. 

Historical data on the river generally confirms these findings. E.g., Acadia Centre for 

Estuarine Research & Dillon Consulting Limited reported that bacterial contamination along 

the river is a major cause for concern (2003). They also noted that while past measurements of 

trace metals had revealed potential problems along the river, insufficient data existed to 

support any conclusions (Acadia Centre for Estuarine Research & Dillon Consulting Limited, 

2003, pp. 37-40). Of particular concern is that these metal studies date back to two studies 

conducted in 1978 and 1988 (Acadia Centre for Estuarine Research & Dillon Consulting 

Limited, 2003, p. 39). 

The river is known to host fish such as brook trout, brown trout, and striped bass 

(Acadia Centre for Estuarine Research & Dillon Consulting Limited, 2003, p. 3). Though 

brown trout are an introduced species they are by far the most commonly caught fish on the 

river (MacMillan, 2013, p.3). 

The watershed is home to the Kentville Migratory Bird Sanctuary, a large wetland 

marsh area home to a variety of bird species, including semi-rare species such as Magnolia 

warblers, though none that are listed under the species at risk act (Environment and Climate 

Change Canada, 2017). The bird sanctuary has been expanded since 2013 (when it was under 

300-ha) to its current size of over 500-ha. (Acadia Centre for Estuarine Research & Dillon 

Consulting Limited, 2003, p. 1). 

Though birds routinely make use of the riparian zone in other areas, the presence of the 

riparian zone in the watershed is very inconsistent, ranging 10 meters to over 100 meters wide 

(Milloy et al., 2017). Most tributaries had fewer than 30 meters of forested riparian zones or 

open ditches with buffers less than 10 meters wide (Anonymous, personal communication, 
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November 2017) which is insufficient to capture sedimentation (Rideout, 2012). Our field 

observations showed that the riparian zone also contains abundant invasive reed canarygrass.  

The Jijuktu’kwejk watershed is home to several endangered species such as the wood 

turtle (Municipality of Kings County Planning Services, 2012). Historically abundant 

populations of brook trout have also faced significant declines, and poor water quality and 

continued degradation of the riparian zone will further threaten these species and may extirpate 

them from the area.  

3.3 Historic and Current Human use in the Watershed 

The Cornwallis River is named after Edward Cornwallis, who became governor of 

Nova Scotia in 1749, but it has had many names throughout its history; in the 17th century the 

Acadians called the river the Riviere St. Antione, and in the 18th century, the Riviere Des 

Habitation, while the original Mi’kmaq name of the river is Jijuktu’kwejk, meaning narrow 

river (Donovan, 2016). First Nations are currently in contention with the provincial 

government over the name of the river due to its homage to Governor Cornwallis, who was 

known for his insidious treatment of First Nations people. This fight began in 2011, and in 

2016 the Annapolis Valley First Nations submitted an application to GeoNova, the provincial 

body responsible for place names in Nova Scotia, requesting that the river be returned to its 

traditional name of Jijuktu’kwejk (Donovan, 2016). 

The JWA recognizes the importance of establishing a cooperative working relationship 

with local First Nations groups. The organization has made the conscious decision to honour 

Mi’kmaq heritage and validate the ongoing name dispute between the Annapolis Valley First 

Nations (AVFN) and the provincial government by using the traditional name Jijuktu’kwejk in 

its title rather than the common name Cornwallis (JWA, 2017).  

Before the arrival of Europeans, the river was largely connected with the Mi’kmaq, 

who founded a village in the vicinity that eventually became New Minas (Coleman, 2016a). 

The land was also likely used to collect medicinal plants, including golden root (Rhodiola 

rosea), which was used for respiratory ailments (JWA meeting minutes, 2016).   
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In the early 17th century European settlers lived around the mouth of the Cornwallis 

River. In the Kings County area, dykelands are present but small, and it is uncertain whether 

they are Acadian-built. Human settlements often follow waterways; the shallow, narrow 

Jijuktu’kwejk River was one of the reasons for the founding of Kentville (Town of Kentville, 

2017). Historical livelihoods of settlers in the region included the construction of sailing 

vessels. One group of shipbuilders was even named after the river: The Planters of Cornwallis. 

This group built a two-hundred-ton brig on the river near Kentville (Town of Kentville, 2017). 

Skilled shipbuilders or shipwrights dominated many communities along the river, as this was a 

prosperous livelihood in the mid-1800s. 

However, the Planters were unhappy with the original name of the river, and changed it 

to the Cornwallis River (Coleman, 2016a). The First Nations people in the area are currently 

fighting to have the river reverted back to its original name. According to the JWA, restoring 

the quality of this river starts with restoring its name, from a time when it was cared for and 

respected by local residents (Jijuktu’kwejk Watershed Alliance, n.d.). 

Following the creation of the railroad after Confederation, the Cornwallis River played 

a huge role in the establishment of Kentville as a major commercial centre (Nova Scotia 

Archives, n.d.). Over time, ferry services were established by both the Acadians and the 

Chipmans (Coleman, 2016b). 

Current land-use includes agriculture (pastureland, dairy-farms, and croplands), though 

more information is required about specific crop types and relative distribution in the 

watershed which was beyond the time scope of this project. Agriculture is concentrated more 

heavily in the mid-upper reaches of the main river with moderately-sized sections of protected 

forest and wetlands in the bird observatory downstream (J. Brazner, personal communication, 

2017). In addition to the impacts of agricultural irrigation for crops and livestock from the 

river, dredging practices also affect the watershed. This is especially prevalent at the Lovett 

Road Bridge, where dredging has caused an increase in erosion and may have disturbed aquatic 

species and habitats (J. West, personal communication, 2017). Refer to Figure 4 below for an 

overview of land use. 
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Figure 4. Human land use patterns in the south-west of Nova Scotia (Nova Scotia Watershed 

Assessment Atlas, 2014) 

Land-use for industrial purposes along the river includes sewage treatment and food 

processing plants as well as sand aggregate sites; though the impacts of these sand aggregate 

sites on river health are not well understood. Two sewage treatment plants, one located in 

Berwick and the other at Waterville, both contribute to liquid waste or sewage found in the 

non-tidal portion of the river (Acadia Centre for Estuarine Research & Dillon Consulting 

Limited, 2003). According to the Cornwallis Watershed Water Quality Assessment of 2003, 

there are plans to also put liquid waste and sewage from a sewage treatment plant located north 

of Kentville into the Jijuktu’kwejk River. Two other sewage treatment plants, one in New 

Minas and the other in Port Williams, contribute to the liquid waste or sewage in the tidal 

portion of the Jijuktu’kwejk River (Acadia Centre for Estuarine Research & Dillon Consulting 

Limited, 2003). Untreated waste that used to be discharged into the Jijuktu’kwejk River from 

many food processing plants was diverted to other nearby sewage treatment plants (Acadia 

Centre for Estuarine Research & Dillon Consulting Limited, 2003). Exceptions are two apple 
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juice plants, one in Kentville and another in Port Williams (Acadia Centre for Estuarine 

Research & Dillon Consulting Limited, 2003). 

Resource extraction, such as forestry, is minimal in the watershed since most of the 

valuable timber stands have already been removed. In the time period of 1990-2007, only 3.5% 

of Kings County’s forest landscape was affected by anthropogenic changes (Cheng & Lee, 

2009). Yet there are linear powerline corridors which fragment wildlife habitat in addition to 

underground pipelines (Nova Scotia Watershed Assessment Atlas, 2014).  

The river was once an important source of food, recreation, and revenue for the Kings 

County community, but today citizens have become fearful of the river due to concerns of 

pollution and unsafe swimming conditions (Story, 2012). Such public perception will be a 

major threat to the JWA in its attempts to generate public support and acquire volunteers2. 

While there is still some canoeing, sport fishing and occasional swimming in the river, it is 

much less than existed in the past (Acadia Centre for Estuarine Research & Dillon Consulting 

Limited, 2003).  

3.4 Jurisdictional Responsibilities  

3.4.1 First Nations. There are two Mi’kmaq First Nation communities in the area near 

the JWA: the Annapolis Valley First Nation and the Glooscap First Nation. The Annapolis 

Valley First Nation is in the actual watershed, while the Glooscap First Nation is slightly east 

of the watershed. Although they are outside of the watershed, the Glooscap First Nation is an 

important component due to their focus on building partnerships with local organizations, 

businesses, and neighboring municipalities to create sustainable changes that benefit the area 

(Hants Journal, 2013). This focus could align with the vision of the JWA and play a role in the 

JWA’s activities. The Annapolis Valley First Nation’s Coordinator of Economic Development, 

                                                 

 

2 For more information on the impacts of social perception, see the PESTE analysis, in 

appendix 2 
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Sarah McDonald, has been working with the JWA hosting various meetings and public 

discussions around the local area (Grapevine, 2017). The Chief of the Annapolis Valley First 

Nation “makes decisions concerning band related business, community planning and she sits 

on all band committees as a chairperson with voting rights within a quorum” (First Nations 

Annapolis Valley, n.d.).  

3.4.2 Federal. Justin Trudeau’s Liberal government provides a much more receptive 

climate in which to discuss the environment than the previous Progressive Conservative (PC) 

government. The Liberals campaigned on an environmentally conscious platform, making 

promises to address climate change, strengthen environmental assessments, and protect water 

resources (Liberal, n.d.-a). The platform specifically stated the government's intention to work 

with different levels of government to protect freshwater ecosystems and watersheds (Liberal, 

n.d.-b). This sort of public commitment bodes well for the JWA, as it suggests that they should 

be able to count on the federal government to support their initiatives in principle and 

potentially even in kind. 

3.4.3 Provincial. The state of provincial politics also seems to be advantageous for the 

JWA. The latest provincial election occurred on May 30th 2017 and resulted in the re-election 

of the Liberals and Premier Stephen McNeil (Gorman, 2017). This re-election of the Liberals 

will be a relatively neutral force on the organization; however, the continuity it provides will 

create a stable political arena with less chance of surprise policies or legislation. 

More importantly is that the environment played a key role in all three major parties 

platforms during the campaign. The Liberals promised to create a “Biodiversity Act” as “part 

of their vision to ensure a healthy environment” (Gorman, 2017, p. 21). The Progressive 

Conservatives campaigned on “modernizing and extending the Environmental Goals and 

Sustainable Prosperity Act”, “pass(ing) a clean air act”, and “launching the Environmental 

Reclamation and Community Enhancement Fund” (PC Party of Nova Scotia, 2017, p. 20). The 

New Democratic Party teamed up with the East Coast Law Group and several community 

organizations across Nova Scotia to advocate for “an Environmental Bill of Rights to guarantee 

that communities have the right to clean air and water” (East Coast Environmental Law, n.d.; 

Nova Scotia New Democratic Party, 2017; Shaina Luck, 2017). This creates an opportunity for 

the JWA to leverage the support of all parties with a non-partisan project. 
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The Jijuktu’kwejk watershed is divided into two provincial ridings: Kings County 

North and Kings County South. In the spring election, Kings County North re-elected PC John 

Lohr, a prominent agri-businessman, as MLA (Province of Nova Scotia, 2017). Kings County 

South re-elected Liberal MLA Keith Irving (Province of Nova Scotia, 2017). While at first 

glance an agri-businessman appears to create potential political barriers for the JWA, it is more 

likely this will be an opportunity. Mr. Lohr may be a very important alley for the JWA. His 

strong connections to the agriculture community could be a bridge to reaching the agricultural 

community, which the JWA has previously identified as a challenge. 

While the political divide caused by having two different parties represented in the 

watershed could be an issue, the JWA has the opportunity to position itself as a non-partisan 

group crossing party lines. The MLAs for both Kings County North and South have voiced 

their appreciation, support, and admiration for non-profits and volunteers within the 

community (Community Sector Council of Nova Scotia, 2017). This community-centred and 

non-partisan focus puts the JWA in a strong position to receive cross-party support. 

In theory, environmental initiatives should be supported by all the major parties. 

However, how these promises translate into action remains to be seen. While all three major 

parties have environmental initiatives in their platforms, they were also all criticized during the 

election for their lack of willingness to make any firm commitments or set real goals pertaining 

to their initiatives (Withers, 2017). 

3.4.4 Municipal. The Jijuktu’kwejk watershed encompasses the towns of Berwick, 

Kentville, and Wolfville as well as the Municipality of Kings County. While each zone has its 

own mayor, Kings County also has 9 electoral districts, each with its own councillor (Kings, 

2016). The biggest challenge for the JWA will be navigating the multiple political districts that 

the Jijuktu’kwejk watershed involves. To give some perspective we must consider that Kings 

County has “about 60,000 people in the area whom are represented by 60 representatives on 

town councils, in addition to the county council” (Berman, 2016). This does not include the 

mayors and councillors who represent Berwick, Kentville, or Wolfville. With such a busy 

municipal landscape, ensuring that all the relevant stakeholders are informed and supportive 

will be a large task. The number of players involved may negatively affect the JWA, as it may 
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require a significant amount of time and resources to engage everyone, which takes resources 

away from conservation work. 

 4. Conceptual Model  

Open Standards are a systematic approach to adaptive management that provides 

conservation management teams with a framework to approach “complex systems influenced 

by biological, political, social, economic, and cultural factors” (Foundations of Success, 2009, 

p. 7). This conceptual model was created using the Open Standards process and Miradi 

software. Miradi is a software program that creates a space for conservation teams to work 

through the Open Standard process. It provides step-by-step instructions for each stage of the 

process, creates visual models, and performs threat ratings using pre-set algorithms. 

Conservation targets were identified through a series of brainstorms, research, and 

partner consultations. Conservation targets can be either specific species or systems/habitats, 

but together they must represent and encompass the full range of biodiversity present in the 

Jijuktu’kwejk Watershed. As per the Open Standards process, a limited number of 

conservation targets were selected (CMP, 2013). The six conservation targets identified for 

JWA are: the terrestrial environment; wood turtle populations; river fish populations; native 

bird populations; the riparian zone; and freshwater quality.  

The key ecological attributes (KEA) of each conservation target were identified and 

indicators were chosen that would allow for the measurement and monitoring of the KEA. A 

viability assessment was performed for each target by determining the current and desired 

future state of each KEA and rating the indicators according to the scale provided in Table 1.  

Table 1 

Definition for Key Ecological Attributes (Foundations of Success, 2009) 

Poor Fair Good Very Good 

Restoration 

increasingly difficult; 

may result in 

extirpation of target 

Outside acceptable 

range of variation; 

requires human 

intervention 

Indicator within 

acceptable range of 

variation; some 

intervention required 

for maintenance 

Ecologically 

desirable status; 

requires little 

intervention for 

maintenance.  
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The measurements for some indicators were unavailable, and thus a simple viability 

assessment was performed for those conservation targets, whereby the target was rated based 

on expert knowledge, visual confirmation, and rough estimates. The following is a summary of 

the conservation targets, KEA’s, indicators and viability assessment.  

4.1 Conservation Target Assessment 

4.1.1 Terrestrial environment. The terrestrial environment of the Jijuktu’kwejk 

watershed shall be defined as all the land within the Jijuktu’kwejk watershed that is not 

seasonally or annually inundated or perpetually moist (wetlands, swamps, and shorelines will 

be considered part of the Riparian Zone). 

The watershed is comprised of 3 ecoregions which encompass 4 separate Ecodistricts as 

shown in Figure 5. The Valley and Central Lowlands ecoregion is characterized by the 

Annapolis Valley Ecodistrict. This strip of valley encompasses the main channel of the 

Jijuktu’kwejk River. It is prime agricultural land and has been nearly completely converted 

into fields, with very little native forest cover remaining (Neily, Quigley, Benjamin, Stewart, & 

Duke, 2005).  
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Figure 5. Map of the Ecoregions and Ecodistricts of the Jijuktu’kwejk watershed 

The Western Ecoregion is characterized by the large igneous intrusion underlying the 

region and well drained soils. Within the Jijuktu’kwejk watershed the Valley Slope is the south 

side of the watershed encompassing many of the southern tributaries. Parts of the slope have 

been converted to apple orchards or other agricultural uses. However, there are still reasonably 

large tracts of forest covering this region. Forest character ranges from well drained stands with 

sugar maple, yellow birch, beech and white pine to moister regions with mixed softwoods 

(Neily et al., 2005). While patches of climax forest are possible most of the forested region is 

classified as open coniferous. Similar to the Valley Slope Ecodistrict the South Mountain 

Ecodistrict is characterized by the large igneous intrusion known as the South Mountain 

Batholith that underlies the district (Neily et al., 2005). The district is characterized by well-

drained loamy soils and with forests of red and black spruce, white pine, and hemlock in 

varying assemblages and is still predominately wooded area. 

The North Mountain Ecodistrict, part of the Fundy Shore Ecoregion, makes up the very 

northern edge of the Jijuktu’kwejk watershed, encompassing the headwaters of the tributaries 
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to the north of the main channel. The North Mountain Ecodistrict is predominantly wooded 

with regions of mixed wood, hardwood and red and black spruce flats. Figure 6 provides an 

overview of the land cover in the Jijuktu’kwejk watershed. Figure 7 provides information on 

the state of the forested area within the watershed.  

The majority of the Jijuktu’kwejk watershed is rural agricultural land; however, there 

are also several towns along the main channel. Wolfville, the largest, is situated near the mouth 

of the river. Kentville is just upstream of the tidally influenced zone of the river and Berwick is 

in the upper region stretches of the watershed. These areas will have a greater density of roads, 

impermeable surfaces, and a variety of anthropogenic infrastructure.  

 

Figure 6. Map indicating an overview of land cover in the Jijuktu’kwejk watershed 
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Figure 7. State of the forested area in the Jijuktu’kwejk watershed 

4.1.1.1 Key ecological attributes  

Table 2 

Key Ecological Attributes for the Terrestrial Environment 

Key 

Ecological 

Attribute 

Indicator Poor Fair Good Excellent 
Current 

Status 

Wooded area 

% wooded 

area 

change 

annually 

>0.68% 

loss of 

wooded 

area 

≤0.68% 

loss of 

wooded 

area 

No net 

loss of 

wooded 

area 

Growth 

of 

wooded 

area 

Fair 

Agricultural 

area 

% 

farmland 

using BMP 

<25% 

≥25% 

and 

<50% 

≥50% and 

<75% 
≥75% Poor 
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4.1.1.1.1 Wooded area. Wooded area is defined as the portions of the watershed that are 

forested. They are characterized by good canopy cover and woody vegetation over 1meter in 

height.  

Indicator – Percentage of wooded area that is anthropogenically altered annually. 

Assessing the amount of anthropogenic change in the Jijuktu’kwejk watershed’s 

forested regions can be done using aerial photos and GIS technology. This may occur yearly or 

every few years depending on data availability and funding. The Global Forest Watch Network 

has data on forest loss and gain in Canada (http://www.globalforestwatch.org/country/CAN).  

Information may be obtained and monitored from this or a variety of other online data sources, 

including open data sources from government. 

Current Status – Fair  

A recent report assessing Nova Scotia’s forest landscapes has found that between 1990 

and 2007 3.5% of Kings County’s forest landscape was affected by anthropogenic change 

(Cheng & Lee, 2009). This works out to a 0.68% annual change. Overall Nova Scotia’s forests 

are undergoing a very high rate of change with some areas seeing as much as a 12% change 

between 1990 and 2007. Kings County has the 10th highest rate of change out of the 18 

counties (Cheng & Lee, 2009). The Jijuktu’kwejk watershed is located within Kings County 

making this report a reasonable proxy for evaluating rate of change within the Jijuktu’kwejk 

watershed. After considering road density and land available for change, the report rated Kings 

County as moderate in terms of the level of anthropogenic influence on forested areas, on a 

five-point scale of very low, low, moderate, high, and extremely high. 

 Desired Future Status – Good by 2022 

4.1.1.1.2 Agricultural area.  The Jijuktu’kwejk watershed is comprised of a large 

amount of prime agricultural land that provides food and jobs to the region, and is an important 

part of the regional identity. However, these agricultural operations are also one of the biggest 

threats to the river and riparian zone. Ensuring the health and protection of agricultural lands is 

crucial to the restoration of the watershed. Developing a working relationship with farmers to 

http://www.globalforestwatch.org/country/CAN
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help them implement Beneficial Management Practices (BMP) (School for Resource and 

Environmental Studies, n.d.) for both crops and cattle is key to restoring the watershed.  

Measuring how many farmers are willing to work with the JWA is important to 

understanding where to begin restoration and how the organization is doing in terms of 

community support.  

Indicator – Percent of farmland using BMP 

This includes, but is not limited to, farmland that is managed using recognized BMP 

practices as outlined by Nova Scotia Federation of Agricultural, land managed as part of the 

Species at Risk on Agricultural Land Program (SARPAL), and farmers who are fencing off 

and creating buffers from the riparian zone.  

Current Status – Poor 

The JWA is in its infancy and has yet to make real connections with farmers as they are 

still in the process of creating an action plan. Some programs are making headway in the 

region but there are still a lot of farms with drainage systems that bypass the riparian zone and 

a general lack of understanding as to the impact that agricultural activities are having on the 

watershed.  

Desired Future Status – Excellent by 2027.  

All farmland managed using BMPs or similar practices and a wide understanding and 

acceptance of the importance of these practices for the health and well-being of the agricultural 

industry and community.  

4.1.1.2 Threats to the terrestrial environment. 

4.1.1.2.1 Deforestation.  This threat includes clear cutting, selective harvesting, and 

other forms of forest removal or anthropogenic alteration. Deforestation can create stressors 

including: increased sediment loads entering the river, increased water temperature due to lack 

of shade, loss of wildlife habitat, and a decrease in overall diversity (Cheng & Lee, 2009).  
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4.1.2 Wood Turtle (Glyptemys insculpta) populations  

While there is currently not a viable wood turtle population in the watershed, they are a 

flagship species that community members are likely to rally around. Work is also already being 

done in the watershed by the group Wood Turtle Strides. These considerations make wood 

turtles an important species to monitor.  

Wood turtles live near waterways, rarely straying more than a few hundred metres from 

streams. They prefer gently moving water and riparian areas with “diverse patchy cover” 

(Government of Canada, n.d.). Wood turtles have a relatively slow reproductive cycle, 

reaching sexual maturity between 11 and 22 years of age (Government of Canada, n.d.). They 

lay their eggs in sandy or gravelly areas often on the edges of roads (Mersey Tobeatic Research 

Institute, 2008). Wood turtles are listed as threatened under the Canadian Species at Risk Act 

and Vulnerable under Nova Scotia’s Species at Risk program (Mersey Tobeatic Research 

Institute, 2008).  

Although the Jijuktu’kwejk River and its tributaries are considered wood turtle habitat, 

the river is significantly degraded in terms of water quality and riparian health. There have 

been only 2 recent wood turtle sightings in the Jijuktu’kwejk watershed: 1 in 2005 in the 

Brandywine Brook tributary and 1 in 2008 in a backyard (J. Brazner, personal communication, 

October 5, 2017).  

4.1.2.1 Key ecological attributes. 

Table 3 

Key Ecological Attributes for the Wood Turtle Populations  

Key 

Ecological 

Attribute 

Indicator Poor Fair Good Excellent 
Current 

Status 

Viable 

population 

Number of 

sightings 
<25 25-49 50-75 >75 Poor 

Undisturbed 

habitat 

SARPAL 

and Strides 

managed 

land 

<25% 25-50% 50-75% >75% Unknown 
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4.1.2.1.1 Viable population.  

Indicator – Number of sightings  

Number of sightings is defined as the number of individual wood turtles sighted in the 

Jijuktu’kwejk watershed area annually.  

Current Status — Poor  

There have been no recent reported sightings of wood turtles in the Jijuktu’kwejk 

watershed. Nova Scotia Stewardship Report indicates there may be 1 or 2 individuals that live 

in the Jijuktu’kwejk watershed (Macgregor & Elderkin, 2003). However, the current state of 

the riparian area and agricultural impacts on the watershed are serious concerns for the current 

population.  

Desired Future Status – Fair by 2067.  

4.1.2.1.2 Undisturbed habitat.  

Indicator – SARPAL and Strides managed land 

This indicator refers to the percent of wood turtle habitat in the Jijuktu’kwejk watershed 

currently implementing SARPAL techniques or working with Wood Turtle Strides in the 

Jijuktu’kwejk watershed to protect wood turtle habitat by following Beneficial Management 

Practices. Wood Turtle Strides offers information and monetary incentives (through the 

Species at Risk Partnerships on Agricultural Land, SARPAL) for farmers to make changes to 

riparian zones, and implement turtle friendly management techniques. 

Current Status – unknown  

Desired Future Status – Excellent by 2027  

4.1.2.2 Threats to the wood turtle population. 

4.1.2.2.1 Habitat alteration and loss.  Habitat loss can affect wood turtles in a variety 

of ways. Lack of native riparian zones often leads to wood turtles venturing into agricultural 
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fields in search of food or nesting areas making them susceptible to being killed by machinery 

strikes or unsuccessful nests as cattle disturb the nesting areas (“Wood Turtle Strides,” n.d.). 

4.1.2.2.2 Presence of roads.  Wood turtles often use the gravel along roads to nest 

which has led to high roadside mortality rates both of the nesting adults and the emerging 

hatchlings (Mersey Tobeatic Research Institute, 2008).  

4.1.3 River fish populations  

River fish populations are a key conservation target including both current and 

historical native species to the Jijuktu’kwejk watershed. Some key historic fish populations 

include Atlantic salmon, striped bass, American shad, Gaspereau (alewife), brown trout, and 

brook trout, but only brown trout and brook trout are currently observed with any regularity 

(MacMillan 2013). Fish are an excellent indicator of river health, including oxygen levels and 

water temperature. Brook trout are sensitive species to pollution, changes in pH, poor 

oxygenation, and warmer summer temperatures (Lac des Roches, 2012). Therefore, the 

presence or absence of this species of fish could be an indication of the health of the river. 

Apart from the inherent value of conserving native fish populations and their ecological role in 

the food chain, they also contribute to the recreational value of the river by providing fishing 

opportunities. The Jijuktu’kwejk Watershed Alliance has made it a priority to have the river 

become drinkable, swimmable, and fishable (Jijuktu’kwejk Watershed Alliance, 2017, p. 1).  

Fish may be one avenue to reconnect people with the river, as higher populations of 

healthy fish can drive more people to fish there. If the river’s condition is inadequate for 

sustaining these fish populations, it can be recognized by lower catch rates of fish and smaller 

sizes when caught. This can be measured by catch per unit effort during fish catches (Training 

Manual, p. 33, 2009). An example of this can be seen in the article “Spring Trout Fishery in the 

Cornwallis River” ( MacMillan 2013), which mentions an equation used to calculate the effort 

required by anglers to catch fish at 10 of the most popular angling locations at the river during 

a period from April 1st 2013 - May 19th 2013. During the period of this study, the article 

reported the mean catch per unit effort 0.23 (0.23 CV) for brown trout and was 0.02 (1.0 CV) 

for brook trout. According to the article (MacMillan 2013), estimated total angler effort spent 

on the Jijuktu’kwejk River between April 1st 2013 and May 29th 2013 was 689 (0.64 CV) per 
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brown trout and 50 (1.25 CV) per speckled trout caught. As such, there are far fewer brook 

trout than brown trout in the river.  

Despite brown trout being longer-lived, which could increase their populations, there is 

no doubt the warm and disturbed habitat conditions support brown trout over brook trout 

(MacMillan 2013). In addition to the low oxygen levels and warm water, a major constraint in 

restoring brook trout is thought to be a lack of suitable spawning habitat. Brook trout require 

cold water and clean gravel bottoms, which although present in some tributaries, are embedded 

silt and clay in many areas.   

4.1.3.1 Key ecological attributes. 

Table 4 

Key Ecological Attributes for River Fish Populations  

Key 

Ecological 

Attribute 

Indicator Poor Fair Good Excellent 
Current 

Status 

Conditions for 

sustainable 

brook trout 

population 

Catch per 

unit effort 

Unsuitable 

conditions 
Unknown Unknown 

Optimal 

conditions 
Unknown 

Fish habitat 

pH  

Far outside 

of healthy 

range of 

6.5-8 

Close but 

not in 

healthy 

range 

 
6.5-8 

(healthy 

range) 

Excellent 

Summer 

Water 

Temp 

21+ 

degrees C 

16-20 

degrees C 

13-15 

degrees C 

~10-12 

degrees C 
Fair 

Spawning 

habitat 

High 

sediment 

level 

Sandy or 

many 

boulders 

Sand, 

boulders, 

and 

gravel 

sized 

cobble 

Gravel 

sized 

cobble 

Poor 
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4.1.3.1.1 Brook trout population.  

Indicator – Catch per unit effort  

Brook trout are being used as an umbrella and indicator species to indicate healthy 

populations in other species. Brook trout are a sensitive species, especially to pollution, 

changes in pH, poor oxygenation, and warmer summer temperatures (F. Fischer, personal 

communication, 2017). As a baseline, the presence or absence of this species of fish could be 

an indication of the health of the river.   

Current Status – Unknown 

More information regarding the catch/unit effort is needed to determine the 

sustainability of brook trout populations. Currently the environment is not ideal for brook trout, 

but limited information is available pertaining to catch per unit effort. 

Desired Future Status – Excellent 

Ideally, self-supporting brook trout populations would be established after reducing 

sedimentation and water quality pollution, and after adding cobble stone to recreate spawning 

habitat in tributaries. A small annual limit on brook trout catch would allow the population to 

continue to thrive with continual recording of fish populations using annual angler surveys.  

4.1.3.1.2 Fish habitat.  

Indicator – pH Levels  

Modifiers of pH levels such as acid rain and agricultural runoff can have an influence 

on the health of the brook trout population. 

Current Status – Good 

While the pH levels reported by students working with the JWA were in the range of 

6.6-7.6 (Hatt et al., 2017) during the summer of 2017 (from various different testing points), it 

is still important to monitor these levels due to the influence it has on the brook trout 

population. Due to the farming and industrial operations nearby the river, it is quite possible 

these pH levels could fluctuate to undesired levels.  
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Desired Future Status –Excellent 

Maintaining a healthy range of pH in the range of 6.5-8 is ideal for brook trout 

(Raleigh, 1982). Careful and habitual monitoring of these levels is important to ensure these 

levels are stable. It is important to watch out for heavy fluctuations in acidity due to 

agricultural runoff, acid rain, or other such factors that influence the pH levels. 

Indicator – Summer Water Temperatures  

Brook trout have an ideal temperature of around 12-16 degrees Celsius (MacMillan, 

2013). Factors that increase the temperature of the water outside of the ideal can cause reduced 

spawning rates for brook trout. The summer water temperatures will naturally be warmer, but 

if there are outside forces increasing the temperature of the water as well, then the living 

environment would be unsuitable for brook trout. 

Current Status – Fair 

A report done by students on behalf of the JWA reported temperatures between 18 - 20 

degrees Celsius during their testing period of July 5th - July 18th, 2017 (from various testing 

points; Hatt et al., 2017). These warmer summer temperatures exceed the ideal temperature of 

brook trout (11 degrees Celsius; MacMillan, 2013). Due to this and other factors impacting fish 

populations such as sedimentation, low oxygen levels and pollution, brook trout are less likely 

to be able to survive in this setting. 

Desired Future Status – Good 

The water temperature during the summer is likely to be warmer when compared with 

other times of the year. However, there are elements that could be controlled, such as human 

impacts on the river from industrial or agricultural operations, which could increase the 

temperature of the water. Getting closer to the range of 12-16 degrees (MacMillan 2013) would 

be ideal for the survival of the brook trout.  

Indicator – Spawning Habitat (sedimentation) 

Current Status – Poor 
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Based on their presence in the Bay of Fundy/Minas Basin and their ecological 

requirements, bass and sturgeon would likely have spawned in river historically, but there are 

currently no records that we could find, suggesting they have been extirpated likely due to 

sedimentation other degradation that has occurred in recent years. Current fish spawning areas, 

particularly for salmonid species, include cold-water tributaries (not the main channel) where 

cobble and gravel beds are present. Areas where cobble and gravel are embedded with sand or 

clay are less likely to have fish spawn successfully. Embedded sediments are now present 

throughout the river, but their exact distribution and character has yet to be determined. 

Desired Future Status – Good/Excellent 

There are specific areas of the river that are suitable for restoration, such as shallow 

gradient tributary streams that are about 5 to 10 m wide. Reducing sedimentation to suitable 

levels is critical to improving the spawning habitat of fish. There are several tributaries for 

hosting multiple potential restoration efforts. These are visible on the McCallum EWRP Report 

Map (see recommendations), where the target areas are highlighted. 

4.1.3.2 Threats to river fish habitat.  

Threats to the population of brook trout include agricultural runoff as well as municipal 

sewage and local industrial operations which have contributed to pollution levels in the river. 

Acid rain can modify the pH level of the water, which can threaten brook trout populations  

4.1.3.2.1 Habitat alteration or loss. Fish habitats are threatened by factors that cause 

their spawn locations to be altered physically. These spawning environments can be affected 

by increased sedimentation levels which affect the ability for fish to spawn optimally. Trout 

specifically prefer to spawn in cool, shady, shallow, oxygen-rich environments (Jackson, n.d.), 

which is why alterations to their habitats can reduce their spawning success. 

4.1.3.2.2 River flow alteration. If there are factors that cause the shape of the river to 

change, then they can threaten the habitats of fish. A river that has been shaped in a more linear 

fashion is more likely to move faster which can flush the spawning locations away (How 

Straightening the River Impacts the Environment, n.d.). Dams can block the fish from 

migrating or could trap fish. 
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4.1.3.2.3 Agricultural runoff.  Agricultural runoffs from nearby facilities can have a 

negative influence on the water quality. As a result, fish habitats are threatened due to the 

increase of pollutants such as nitrogen and phosphorus, which are good for growing crops, but 

bad for fish as it increases algal growth and oxygen demand in rivers (Swanson, 2013). 

4.1.4 Native bird populations  

Riparian habitats are ecologically diverse and encompass a range of different habitat 

types, including, but not limited to, grasslands, marshes, wetlands, forests, and canyons 

(Mayntz, 2017). In a healthy system, the riparian zone works to provide many ecological 

functions, one of which is habitat for aquatic and terrestrial life. However, when one part of the 

system is damaged or removed, the system is no longer able to provide these functions (Oakley 

et al., n.d.).  

Riparian areas are very rich habitats, and support a wide variety of flora and fauna, 

including many bird species. Indeed, these habitats meet all survival needs of birds. There are 

two primary components of riparian areas – a water source and the subsequent vegetation that 

relies on the water. This provides food and water for birds. For example, insects, seeds, grain, 

fruit, and other food sources thrive in riparian areas and provide foraging options. Further, the 

dense growth and vegetation of riparian areas provides good shelter for birds, including thick 

grasses, thickets, and larger trees. Some of the bird species frequently spotted in riparian 

habitats include finches, warblers, swallows, woodpeckers, flycatchers, thrushes, herons, rails, 

egrets, dippers, and waterfowl (Mayntz, 2017). Wetlands, which are one type of riparian 

habitat, are invaluable waterfowl habitat; every species of duck, goose and swan in North 

American depends on wetland habitat throughout their life cycle (Ducks Unlimited, 2017). 

Thus, in order to promote healthy waterfowl populations, we need to restore and protect 

wetlands. Riparian areas are also important travel corridors for various migratory birds seeking 

food, shelter, and water. 

Some of the most visible evidence for the importance of riparian areas for wildlife has 

been demonstrated in the western United States. For example, studies from the southwestern 

US have shown that riparian areas support a higher breeding diversity of birds than all other 

western habitats combined (Johnson and Haight, 1985). Western riparian zones have also been 
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shown to have the highest non-colonial avian breeding densities in North America (Johnson et 

al., 1977). Further, Stevens et al. (1977) found twice as many breeding individuals and species 

in riparian zones as in non-riparian zones. Lastly, over 60% of the species which are identified 

as Neotropical migratory birds use riparian areas as stopover areas during migration or for 

breeding habitat (Krueper, 1993). 

The plant communities surrounding the Jijuktu’kwejk River, which include conifer and 

deciduous forests, alder thickets, open fields, and fens, provide habitat for many species of 

birds. These include blue jays, crows, chickadees, juncos, nuthatches, woodpeckers, hawks, 

various warbler, thrush, and other migrant species, ducks, herons, shorebirds, and king fishers 

(Cornwallis River Pathways Society, n.d.). 

The Kentville Migratory Bird Sanctuary (MBS) is a 506-ha floodplain marsh wetland 

that runs along the course of the Jijuktu’kwejk River, and is of significance for regional 

waterfowl populations. The key bird species present in the MBS are American Black Duck, 

Blue-winged Teal and Green-winged Teal, Red-tailed Hawk, and Northern Harrier 

(Environment and Climate Change Canada, 2017). The main habitat type of the MBS is marsh 

and river channel (37%), old fields (10%), open pine forest (19%), deciduous woodlands 

(21%), residential and industrial areas (13%). There are no species listed under the Species at 

Risk Act (ECC, 2017). E-bird observations along the river are concentrated near the Kentville 

Bird Sanctuary (eBird Canada, 2017) E-bird observations along the river are concentrated near 

the Kentville Bird Sanctuary (eBird Canada, 2017). Species using Palmeter’s Woods within the 

Bird Sanctuary are also using riparian areas along the river, including rare species scarlet 

tanager, Wilson’s warbler and magnolia warblers (eBird Canada, 2017). Further down, at 

Kentville Miners Marsh beside the river boasts over 180 species including 15 shorebirds for 

birders, raptors, species at risk such as Canada warbler and common nighthawk as well as 

some provincially threatened species including Orange-crowned warblers and Nelson’s 

sparrow (eBird Canada, 2017).  

However, today much of the riparian zone habitat along the Jijuktu’kwejk River has 

been removed. Crop and pasture-land comes right up until the edge of the waterways, 

essentially removing the natural riparian zone, and has destroyed bird habitat in the process. In 

order to reduce the impact of agriculture operations on the loss of wildlife habitat along the 
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Jijuktu’kwejk River it is essential to rebuild the riparian zone. A vegetated buffer zone between 

agriculture and wetlands and waterways is known to be highly beneficial (Rideout 2012). 

To fully understand the health of a river system it is important to use indicators. While 

no single group of species can exactly represent the health of an entire ecosystem, the intimate 

links between some bird species and their habitats make them among the best indicators to use. 

Birds are diverse and represent a variety of ecosystem conditions, because they are well 

studied, their habitat associations are well known, they are cost effective to study, they tend to 

be high on the food chain so their survival depends on the presence of multiple other species, 

and most riparian associated bird species respond quickly and sensitively to habitat change 

(Young et al., 2013; Klamath Bird Observatory, 2013). 

One of the most useful things that birds can indicate is overall habitat quality, however 

it is not just the number of birds present, but also the assemblage of bird species in an area that 

is important. Similarly, the presence or absence of very specialized species can indicate habitat 

quality. Given that bird numbers reflect habitat quality, they can be used to measure the 

effectiveness of habitat restoration. Another indicator of restoration is the frequency of large 

nesting events; the return of nesting events indicates that the ecosystem is functioning properly 

because a “dynamic and cyclical nature” is a key trait of wetland ecosystems (Environmental 

Science, Jacob Hill, 2017). 

4.1.4.1 Key ecological attributes.  

Table 5 

Key Ecological Attributes for Native Bird Populations 

Key 

Ecological 

Attribute 

Indicator Poor Fair Good Excellent 
Current 

Status 

Habitat area 

Riparian 

zone width 
0– 5 m 5–10 m 10–30 m >30 m Good 

Species 

richness 
Low Moderate High 

Very 

High 
Fair 
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Habitat 

condition 

Abundance 

of invasive 

species 

Very 

High 
High Moderate Low Fair 

 

4.1.4.1.1 Habitat area.  

Indicator – Riparian Zone Width 

The wider the riparian zone, the more effective the zone is at providing bird habitat.  

Current Status – Good 

Desired Future Status – Excellent  

4.1.4.1.2 Habitat condition.  

Indicator – Species Richness  

Tracking richness of species assemblages have been found to make better indicators of 

ecosystem health than single species. However, species richness indicators have been criticized 

for ignoring differences and treating all species the same. This is an important oversight given 

that a generalist species is able to thrive in a wide variety of environmental conditions and can 

make use of different resources, while a specialist species can thrive only in a narrow range of 

environmental conditions. Thus, the species expected to be the most useful for evaluating 

riparian zone restoration along the Jijuktu’kwejk River are those specialized to riparian habitats 

(Young et al., 2013). In relation to the above table, each category is operationalized as follows:  

- Poor: Very low species richness, high number of species associated with early successional 

habitats and/or human activities, and high number of species with generalist habitat 

requirements and omnivorous trophic status and few long-distance migrants 

- Fair: Low species richness, fewer species associated with early successional habitats and/or 

human activities, still considerable number of species with generalist habitat requirements 

and omnivorous trophic status and many short-distance migrants or resident species 
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- Good: Moderate species richness, many species associated with mature forest or wetland 

habitat with a greater range of habitat guilds represented, many aerial or water foraging and 

insectivorous species and many long-distance migrants 

- Excellent: High species richness, many species associated with mature forest or wetland 

habitat with a wide range of habitat guilds represented, many aerial or water foraging and 

insectivorous species and many long-distance migrants 

Current Status – Fair  

Currently the riparian zone is characterized by low species richness, and fewer species 

associated with early successional habitats and/or human activities. However, there are still a 

considerable number of species with generalist habitat requirements and omnivorous trophic 

status and many short-distance migrants or resident species.  

Desired Future Status – Excellent  

An excellent riparian zone habitat would be characterized by high species richness, 

many species associated with mature forest or wetland habitat with a wide range of habitat 

guilds represented many aerial or water foraging and insectivorous species, and many long-

distance migrants.  

Indicator – Abundance of Invasive Species  

An invasive (alien) species is one that is found outside its normal distribution 

(Government of Nova Scotia, 2016). Invasive plant and tree species have various detrimental 

impacts for bird habitat. Through altering resource availability, habitat structure and quality, 

and by disturbing food chain dynamics, invasive species can affect the population, 

composition, and stability of bird communities (Callaway and Aschehoug, 2000). Invasive 

species reduce biodiversity by displacing and out competing otherwise native species, 

effectively transforming native ecosystems (Government of Nova Scotia, 2016).  

Current Status – Fair  

Near residential areas and communities there are a higher number of invasive bird 

species that have adapted to highly disturbed ecosystems. These species include the house 
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sparrow, European starling, as well as birds that are attracted to feeders in winter months. In 

agricultural areas, there will likely be some exotic and invasive bird species as well, but less so 

than in the residential areas. Overall it is largely unknown at this time what the exact 

abundance of invasive species is in the watershed. More research and study is needed.  

Desired Future Status – Excellent 

 

4.1.4.2 Threats to Native Bird Populations. 

4.1.4.2.1 Habitat alteration or loss.  The natural riparian zone habitat has been altered 

in such a way that it is no longer able to support thriving populations of native bird species in 

some locations. Instead these species have been replaced by generalist and invasive species 

that are able to adapt quickly to disturbed ecosystems. This has occurred as the result of a 

variety of factors including agricultural encroachment on riparian buffers primarily through 

crop cultivation and cattle grazing, but also from residential/commercial development close to 

the river. 

4.1.5 Riparian zone 

Riparian zones, the interphase between land and water, provide many ecosystem 

benefits including stabilizing banks, filtering nutrients and pollutants, habitat, and contributing 

to channel morphology and river flow control (Rideout, 2012). In the context of this conceptual 

framework, the riparian zone refers to land which would naturally be seasonally inundated or 

perpetually wet including swamps, marshes, floodplains, wet deciduous forests, and some 

peatlands (N. Hill., personal communication, 2017). From our field visit we saw that the 

riparian zone is disturbed by the conversion of wetlands to farmland, grazing and residential 

development.  

The riparian zone is composed of many types of forested wetlands which are 

characterized by the NS vegetation classification system below: 

4.1.5.1 Floodplains. Floodplain forests have the highest diversity of plant and wildlife 

species (Neily, Basquill, Quigley, Stewart, Keys, 2011). Since they are seasonally inundated 
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these areas get extra sediment inputs and exhibit wet soils for most of the season (Neily et al., 

2011). Few bryophytes exist except when white spruce is present and the dominant ecosystem 

types include FP1, FP2, FP3 and FP5 (Neily et al., 2011). Typically these forests have a thin 

organic layer, sloping topography with minor gravel layers (Neily et al., 2011). There are often 

small channels, streams or ponds dependant on the time of year and wetter microhabitats 

support rare species. Overall floodplain forests are linear ecosystems (Neily et al., 2011).  

- FP1 is composed by sugar maple, white ash, ostrich fern, and goldenrod. Main threats 

include ice scours, trail development; this closed canopy floodplain forest is important to 

buffer flooding, and may be 1-100 m sections (Neily et al., 2011).  

- FP2 may be identified by the combination of red maple, red oak and nodding trillium; this 

closed-canopy ecosystem type has a strong shrub layer with plentiful cavity trees for 

woodpeckers (Neily et al., 2011).  

- FP3 is comprised of red maple, sensitive fern and rough goldenrod and combines 

floodplain and wetland species patchy shape size and sandy loam (Neily et al., 2011). Red 

maples are an early flowering species and therefore bees and other pollen-dependant 

species are plentiful (Neily et al., 2011). 

- FP5 is characterized by black cherry, red maple, rough goldenrod and jack-in-pulpit and is 

the rarest of the floodplain forests and contains wider spaced trees with dense understory 

habitat for nests (Neily et al., 2011). Usually this ecosystem is found at the edge of 

disturbed land-use activities and may not be flooded on a yearly basis (Neily et al., 2011).  

Key measurable attributes for floodplain forests include dragonfly species and presence 

of rare plants/trees including black ash, wild leek and blue cohosh (Neily et al., 2011). Though 

these species are not present in all four floodplain forests, they can possibly occur in three and 

indicate an exceptionally sensitive or rare version of the ecosystem type (Neily et al., 2011). 

Indicators of disturbed areas include pioneer plant species such as serviceberry, willow and 

alder while avian indicators include catbird, yellow warbler, ovenbird, northern water thrush, 

mourning warbler, common yellowthroat, and Wilson warbler.  

4.1.5.2 Wet deciduous forests. These ecosystems are characterized by saturated or 

partially saturated near the surface for most of the year with a red maple, white ash and balsam 

fir canopy and regenerating shrub layer and herb and fern layer (Neily et al., 2011). Compared 
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to floodplain forests, there are more moss species, and mainly exist on flat landscapes on the 

top of slopes or at the base (Neily et al., 2011). Typically, no bedrock is exposed and the soil 

supports shallow roots overlaying glacial till (Neily et al., 2011). These ecosystems are patchy 

and may have marshy areas or streams intermixed. In some cases, high saturated areas have 

stunted trees (Neily et al., 2011). The main wetland deciduous forests types include WD1, 

WD3, WD6 and WD7 within the Jijuktu’kwejk watershed (Neily et al., 2011).  

- WD1 has the highest nutrient levels as indicated by the presence of white ash; additional 

indicator species include sensitive fern and Christmas fern (Neily et al., 2011). This 

ecosystem has low shrub cover and is found in only low elevations. It is also a stable 

system that unlike other WD types is resilient to change despite adjacent disturbance (Neily 

et al., 2011).  

- WD3 is the richest red maple wet forest type in the area and key characterizing species 

include red maple, sensitive fern, lady fern and sphagnum (Neily et al., 2011). Rare species 

include meadow horsetail and plants here thrive on peatlands created from post glacial lake 

plains. Windthrow and harvest are the primary risks to this ecosystem (Neily et al., 2011).  

- WD6 is composed of red maple, balsam fir, wood aster and sphagnum and exists on glacial 

deposit soil and often has an uneven age stand. Typically, there is a less stable succession 

after disturbance, and plentiful ponds and channels host a variety of wildlife (Neily et al., 

2011). 

- WD7 is made up of balsam fir, white ash, cinnamon fern, New York fern and sphagnum 

(Neily et al., 2011). With rare nutrient-demanding species, this ecosystem is a conservation 

opportunity not only because of wildlife habitat but a unique plant composition (Neily et 

al., 2011). The potential for carbon and nitrogen budget contribution is high as well as 

wetland service provision such as regulating groundwater flow (Neily et al., 2011). Key 

Indicator species include common yellowthroat, wood thrush, wood frog, wood turtles, 

ribbon snake, water shrew and blue spotted salamander, white ash (indicator of high 

nutrients) (Neily et al., 2011). 

4.1.5.3 Marshes.  Marsh ecosystems exist in patches between some floodplain forest 

types depending on the hydroperiod and saturation levels (Northern Wetlands Working Group, 

1993). Marsh ecosystems are comprised of sedge and grassy vegetation and are defined by 
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consistent saturation and high soil nutrients (Northern Wetlands Working Group, 1993). Marsh 

species such as cattail or rushes are indicators of nutrient levels (Northern Wetlands Working 

Group, 1993). Throughout the Jijuktu’kwejk watershed, marshes are mainly found along the 

floodplains though some small marshes exist on the plateau of North Mountain (N. Hill, 

personal communication, October, 2017). Observations in the field showed that invasive reed 

canarygrass is the dominant species in the marshes of the main river stem. 

4.1.5.4 Detailed description of Jijuktu’kwejk River riparian zone.  From observations 

in the field we noted the riparian zone of the main river stem is relatively intact, naturalized 

and connected. Generally, a >10-20 m floodplain grassland marsh borders the river which 

transitions to varying levels of patchy alder and willow shrub swamp (defined by >30% shrub). 

At the far edges, the riparian zone typically transitions into mixedwood treed swamps or 

uplands in most places with a width of at least 20 m according to our field observations.  

Starting in the headwaters, the Jijuktu’kwejk wetland systems consists of bottomland 

marsh and shrub swamps which transition to maple and elm swamps (N. Hill, personal 

communication, 2017). Large peat bogs have been replaced by peat harvesting and agricultural 

practices in the headwaters (N. Hill, personal communication, November 2017). Near the 

headwaters, agricultural fields are usually greater than 30 m from the river but tend to be closer 

downstream. At the Berwick chicken plant, the riparian zone comprises of taller shrub marsh 

with less floodplain marsh and agricultural land exists 15-20 m away. Our field visit showed 

that as the river meanders through the town, the vegetation buffer narrows in places to 5 m but 

extensive shrub swamp and grassy marsh continue apart from instances on floodplain filling 

across from the Berwick Fire Hall. Observations in Coldbrook showed that houses are within 

100 m of the main stem with lawns covering drained meadows; yet residential areas and farms 

are closer to tributaries than on the main river. From observations at several bridge crossings at 

the lower end of the river, the land also often transitions to upland deciduous forest before 

meeting sparse residential and small scale agricultural development. Additionally, we saw 

Lovett Bridge was one major disturbance site with lawn grass, pasture, patchy wetland species 

and cattle trampling to the edge of the river. We saw that at the Waterville Sewage plant in the 

mid-upper run, the disturbed marsh zones contain significant native milkweed, necessary food 

for monarch butterflies.  
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The riparian zone throughout the river contains abundant invasive canary grass which 

functions relatively well as a sediment filter riparian buffer, but has limited biodiversity value 

compared to a more diverse native assemblage of plants. As the riparian zone is mostly 

vegetated, sediments and nutrients flowing through should be filtered adequately. The goals of 

the riparian conservation target include creating or restoring wider riparian buffers along 

tributaries and conserving existing intact riparian areas on the main stem.  

4.1.5.5 Key ecological attributes  

Table 6 

Key Ecological Attributes for the Riparian Zone 

Key 

Ecological 

Attribute 

Indicator Poor Fair Good Excellent 
Current 

Status 

Connectivity 

Riparian 

complex 

size 

Poor Fair Good Very Good Good 

Adjacent 

land use 

High 

disturbance 
Moderate Low 

No 

disturbanc

e 

Poor 

Biological 

function 

Width of 

buffer 
0–5 m 5–10 m 

10–30 

m 
>30 m Good 

Biodiversit

y 
Low Moderate High Very high Poor 

Habitat 

Integrity 
Poor Fair High Very high Fair 

 Wetland 

cover % 
<5 5–10 10–12 >12 Fair 

Hydrological 

function 

Water 

regulation 
Poor Fair Good Very good Fair 

Water 

purification 
Poor Fair Good Very good Poor 

 

4.1.5.5.1 Connectivity. 

Indicator – Adjacent Land Use  
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Refers to the continuity of the riparian zone; the level of naturalization or fragmentation  

Current Status – Poor  

Our field visit showed moderate residential development along tributaries in Berwick, 

Kentville, and Coldbrook based on observations near bridge crossings. In 1999 46% 

agricultural land and 16% pastureland occurred along the main river (Sabean & Bramwick, 

2004). 

Desired Future Status – Poor  

We do not propose disturbing or destroying the current agricultural and pastureland 

along the river. One desired improvement would be more naturalized residential properties, 

increased organic farming, improved water conservation during farming, and confined grazing. 

Ideally, further development along the main river would cease. 

Indicator – Riparian Complex Size  

Riparian complexes are ecosystems with multiple layers of distinct plant communities 

within a riparian zone (U.S. Department of Agriculture, 2016). The underlying 

geomorphology, hydrology and human inputs create the unique conditions for each type of 

wetland; i.e. treed swamp, marsh, shrub swamp (U.S. Department of Agriculture, 2016).  

 Current Status – Good  

The current state of floodplains and wet meadow habitat along the main stem of the 

river is likely similar to the historic size and connectedness as development in this zone 

appears to be limited. However, there may have been more extensive treed and shrub swamps 

before agricultural drainage became a common practice.  

Desired Future Status – Excellent  

Maintain current connectivity on main stem and improve connectedness of riparian 

zone by restoration of tributaries alongside residential areas. A wider area of functioning 

swamps with a secure water supply alongside active streams that feed into lowland marshes 

and shrub swamps would be ideal. 
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4.1.5.5.2 Biological function.  The biological functions of the riparian zone including 

nutrient cycling, soil and detritus formation, biodiversity of flora and fauna, and habitat 

integrity as indicated by the height, width, and density of riparian vegetation.  

Indicator – Width of Vegetation Buffer   

Measurement of riparian components relative to proper ecological integrity for 

individual riparian components (FP1, FP2, FP3, FP5, WD1, WD3, WD6, WD7, marshes) 

(Neily et al., 2011).  

Current Status – Good  

The river is connected to a minimum of 20 linear meters of riparian zone along much of 

the main channel. Most tributaries have 5-10 m buffers or drainage ditches (R. Newell, 

personal communication, November 2017). According to interactions with farmers on 

tributaries, the buffer distance between farmland and the river is highly variable, 2 m in some 

places while 50 m in others. Further GIS analysis of riparian zones is required.  
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Figure 8. Densely vegetated riparian zone in the headwaters of the Jijuktu’kwejk River, near 

Eden Valley Chicken Plant (photo: Jason Headley)  

Desired Future Status – Excellent  

An excellent representation of this indicator would include extensive wide linear/large 

patch features of riparian zone for abundant edge and interior species as well as large 

floodplains that manage water levels and erosion, featuring >30 m wide buffers. 

Indicator – Biodiversity   

The diversity and abundance of flora and fauna within the riparian complexes.  

Current Status – Poor  

There is a high proportion of invasive reed canarygrass in marsh zones (see figure 9). 

Reed canarygrass is drought, pest, flood, and cold resistant (Bagg, 2003). With changing flood 

patterns and changing nutrient inputs, this species unsurprisingly proliferates along the marsh 
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floodplain of the Jijuktu’kwejk watershed (Bagg, 2003). Reed canary grass has deep roots, 

functioning well as a riparian species for filtering nutrients and sediment by use of rhizomes 

which stop streams and create more flooding (King County Noxious Weed Control, 2011). 

This species may be grazed occasionally by cattle but high levels of alkaloids make it less 

palatable and unsafe for grazing once the plant matures (King County Noxious Weed Control, 

2011).  

Some intact biologically functioning wetland riparian zones; main channel has sections 

with overhanging vegetation and fallen logs. Currently vegetation classification zones of wet 

zones include FP1, FP2, FP3, FP5, WD1, WD3, WD6, WD7 which indicate that there are 

patches of biodiverse components in the watershed (N. Hill., personal communication, 

November 2017).  

 

 

Figure 9. High abundance of reed canarygrass in the mid-upper reaches of the Jijuktu’kwejk 

River (Photo: Jason Headley) 

Desired Future Status – Fair by 2025 
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Research has offered insight into three possible techniques that could improve 

biodiversity: 1. Increase the abundance and diversity of native rooting woody vegetation to 

hold sediment for erosion control, and filter phosphorus and nitrogen (Rideout, 2012). 2. 

Increase the amount of overhanging vegetation along tributaries to lower water temperature for 

fish spawning.  3. Reduce the amount of reed canarygrass; landowners may control small 

patches of reed canarygrass by planting willow or evergreens since the species dies in shade 

conditions (King County Noxious Weed Control, 2011).  

Indicator – Habitat Integrity  

Habitat integrity is a measure of how well local wildlife, insects and macroinvertebrates 

are adapted to utilize the riparian zone for shelter, forage and breed (Carignan & Villard, 

2002). Natural conditions (with less human disturbance) are often used as a baseline for high 

integrity. Yet with the knowledge that land-use is unlikely to revert, high habitat integrity 

includes less direct human disturbance, pollutants, invasive species and an effort to restore 

critical habitat components, such as vernal pools for some fish species (Carignan & Villard, 

2002).  

Current Status – Fair  

All wetlands would likely have been more extensive in this region historically, but 

marsh habitat immediately connected to the mainstem is likely similar to the estimated 

historical extent, though lacking historical vegetation assemblages now that reed canary grass 

has become dominant.  The riparian edge near Kentville has steep slopes with barren ground, 

which is a potential source of urban pollution.  

There are few wildlife observations in the riparian zone of the Jijuktu’kwejk, but this 

may simply be due to a lack of data rather than a lack of wildlife. For example, wood turtle 

habitat is compromised but there have been observations downstream (J. Brazner, personal 

communication, 2017; see also Wood Turtle Conservation Target, section 4.1.2).  Our 

observations in the field indicated many milkweed plants growing along the mid-upper reaches 

of the river which may attract monarch butterflies; small amounts of deadwood along the main 

stem of the river provide high quality food for macroinvertebrates and shade for fish (Pitt & 

Batzer, 2015). However, fish habitat on the main stem is compromised by sedimentation 
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removing natural pools in the riparian zone that may be used by baitfish (Gilliam, Osmond & 

Evans, 1997). 

Desired Future Status – Good 

Generally, to improve habitat integrity, we must improve the habitat by repairing or 

replanting vegetation. Increasing the proportion of treed swamp in the riparian zone would 

result in higher accumulated woody tissue detritus, improving food availability for 

macroinvertebrates (Pitt & Batzer, 2015). Extending and diversifying vegetation assemblages 

would also help restore food chain interactions between insects, birds, and small mammals, as 

high productivity rates result from diverse native vegetation structure (N. Escott, personal 

communication, 2017). Adding woody shrubs for bird perches and cover for duck nests would 

also increase shelter, shade and nesting habitat (N. Escott, personal communication, 2017). 

With restoration efforts such as constructed wetlands, sediment traps or water retention ponds, 

less sedimentation should occur resulting in more small pools for fish habitat.  

4.1.5.5.3 Hydrological function.  Refers to the movement of surface and groundwater 

through the riparian zone; specifically, the regulation and purification of water.  

Indicator – Wetland Cover 

The amount of wetland (peatland, marsh or swamp) existing within the riparian zone of 

the Jijuktu’kwejk river’s mainstream and tributaries.  

Current Status – Fair  

Currently the upper and mid reaches of the watershed have <6% wetland cover (Milloy 

et al., 2017). The percentage downstream is unknown, though this could be determined using 

GIS. Drainage ditches are common on agricultural land near the river so wetlands were no 

doubt more common in the past, but no estimates of wetland loss in the watershed were found.  

Desired Future Status – Good 

To improve wetland cover, one approach would be to restore peatlands at the 

headwaters and cease peat harvesting activities. A future status of “good” would increase rare 

wetland type FP5 and bring overall extent to >12% wetland cover within the watershed.   
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Indicator – Water Regulation 

Water regulation may be measured by hydroperiods, presence of surface channels, 

water retention, iron deposits, adventitious roots and buttressing (Reyes, Van Beynen & Hafen, 

2017). Water regulation is largely affected by the topography and size of a watershed (Gilliam, 

Osmond & Evans, 1997).  

Current Status – Fair  

Water regulation along the Jijuktu’kwejk is largely unnatural, as many wetlands have 

been drained for agriculture and water often does not runoff equally through the riparian zone. 

Instead, as a result of tile drainage, surface water collects in pipes leading to drainage ditches 

which lead to the river (R. Newell, personal communication, November, 2017). Thus, the 

regulating capacity and efficacy of a vegetation buffer is limited because of the concentration 

of nutrient and sediment inputs. Many peatlands are also used as agricultural land, further 

changing natural groundwater regulation (N. Hill, personal communication, 2017). Red maple 

swamps, upland perched swamps and sloping wet deciduous forests help regulate some flow 

along streams, but overall, there is likely poor hydrological function. More information is 

required about the water regulation of tributaries apart from the Thomas Brooks sub-watershed.  

Desired Future Status – Excellent 

McCallum Environmental identified several areas for extensive and diverse restoration 

efforts such as the removal of drainage ditches (Milloy et al., 2017). Other improvements 

include: Adopt channel conversion practices including sediment traps to re-distribute particles, 

improve flow and establish more naturalized meandering shapes throughout tributaries (Milloy 

et al., 2017). Restore consistent hydroperiods to improve fish spawning conditions in 

tributaries and increase the extent of WD7 vegetation type which helps regulate groundwater 

flow (Neily et al., 2011).  

Indicator – Water Purification 

Water purification refers to the removal of sediments, nutrients from the water by 

filtering from riparian vegetation and biogeochemical processes (Mills, Davies & Worsley, 

1993).  
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Current Status – Poor 

Water appears to be purified by 15-40 m riparian zones on the main stem, but poor 

conditions of vegetation buffers along tributaries must exist in order to explain the high 

sedimentation and nutrient inputs that currently exist on the mid to upper reaches of the river 

(R. Newell, personal communication, November 2017). One study showed 30 m grassy and 

forested buffer in coastal plains habitat reduced sediment, nitrogen and phosphorus by 80% 

(Lowrance, Vellidis & Hubbard, 1995). The influence of watershed size and topography may 

explain the discrepancies between Lowrance, Vellidis & Hubbard study and the Jijuktu’kwejk 

River. 

Desired Future Status – Excellent by 2025.  

To reach this goal, sedimentation in the river ought to be reduced, for example by 

building constructed wetlands and water retention ponds to reduce the amount of water flow of 

nutrients and sediments into tributaries, or restoring vegetation buffers in residential zones 

(Milloy et al., 2017). Another measure of success would be having farmers irrigating crops and 

watering livestock from retention ponds rather than directly from the river. 

4.1.5.6 Threats to the riparian zone 

4.1.5.6.1 Cattle grazing.  Due to few provincial regulations regarding riparian zones, 

agricultural land may extend to the waterline, leaving no natural riparian buffer. This was 

observed at Lovett Bridge and is expected at other locations along the main stem. Agricultural 

runoff and livestock grazing are threats to shrub swamps, and marshes.  
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Figure 10. Trampled riparian zone by cattle at the Lovett bridge crossing of the Jijuktu’kwejk 

River (Photo: Jason Headley) 

4.1.5.6.2 Habitat loss or alteration.  Specifically mowing, over-irrigation (causing 

drying and draining) windthrow and timber harvest are the primary threats for swamps habitats 

(Neily, 2010). Disturbance in the form of nutrient inputs or sedimentation from agriculture 

changes soil conditions and water flow (Milloy et al., 2017). As a result, exotic species have 

outcompeted native species, especially in marshes where canary reed grass dominates. Insects 

and arthropods adapted to local species likely decline as exotic species take over; resulting in a 

change of food source for insectivorous birds, dragonflies and small mammals. Poor 

biodiversity and invasive species tend to reduce the nutrient efficacy for foragers; reed canary 

grass is low in nutrients compared to high nutrient mature forest detritus (Gilliam, Osmond & 

Evans, 1997). 

We also observed habitat destruction in some cases. Residential development along 

tributaries in some cases favour lawn habitat, draining wet areas and meadows, as we noted in 

our field visit, ultimately destroying habitat. The process of sedimentation also eventually 
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destroys riparian pools, destroying fish habitats (Gilliam, Osmond & Evans, 1997). 

 

Figure 11. Disturbed unnatural riparian zone with low plant diversity in the mid-section of the 

Jijuktu’kwejk River (Photo: Jason Headley) 

4.1.5.6.3 River flow alteration.  Excess siltation and sedimentation is overloading 

floodplains’ ability to filter sediments from the river (Milloy et al., 2017). During our field visit 

we noted that in some areas the marsh component is extensive while the shrub component is 

small. Even if modest conservation practices for water and fertilizer use were employed, more 

shrub vegetation would likely regenerate naturally. The increased buffering capacity of woody 

vegetation would prevent shoreline erosion and slow sedimentation.  

4.1.6 Freshwater aquatic environment 

The aquatic environment of the Jijuktu’kwejk shall be defined as all flowing fresh 

water sources that enter the Jijuktu’kwejk River, including tributaries, and which eventually 

discharges into the Minas Basin. In addition, we include all land covered permanently by the 

aforementioned flowing water. We also generally include the tidal area comprising the 

drainage of the Jijuktu’kwejk River into the Minas Basin, which comprises a mix of salt and 

fresh water. 

We exclude standing waterbodies that do not flow into the Jijuktu’kwejk River, such as 

wetlands or swamps. We also exclude shorelines, which may differ in their exact location 

based on water level and temperature. Shorelines, swamps and wetlands will be considered part 

of the riparian zone. 
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There are several potential threats to the water quality of the river. Milloy et al. state 

“The [Cornwallis River Secondary Watershed] is dominated by extensive agricultural 

activities, all of which are associated with tributaries and provide a source of water to the 

Cornwallis River” (2017, p. 9). Acadia Centre for Estuarine Research & Dillon Consulting 

Limited identified two sewage treatments which emptied into the non-tidal portion of the river 

(2003, pp. 1-3), at least one of which was still operating and discharging into the river in 2014 

(Brylinsky, p. 27). 

In general, the attributes of the river will vary seasonally, with precipitation, with the 

activities of the surroundings, and by location. As such, any measurements of key ecological 

attributes must be associated with a specific location, date, and part of a suite of measurements, 

to ensure reproducibility. 

The tidal portion of the river is subject to tidal flushing, which tends to reduce the 

amount of contaminants (Acadia Centre for Estuarine Research & Dillon Consulting Limited, 

2003, pp. 3-4). As such, unless otherwise indicated, KEAs are best measured in the non-tidal 

portion of the river. 

Ultimately the attributes of the river and flowing water can be divided into two broad 

categories: the water quality as necessary for human and animal use (e.g., drinking, irrigation) 

and the capacity of the water to support life. While water-based life depends strongly on water 

quality, the general quality of the water does not depend on the presence of water-based life. 

Note that poor, fair, good, and excellent are terms defined by Open Standards, and this 

list of KEAs should not be used to determine whether the water is drinkable or safe in general.  

 

 

 

4.1.6.1 Key ecological attributes  

4.1.6.1.1 Swimmable water.   
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Table 7 

Key Ecological Attributes for Swimmable Water Quality 

Key 

Ecological 

Attribute 

Indicator Poor Fair Good Excellent 
Current 

Status 

Contains no 

harmful 

bacteria 

E. coli 

colonies 

per 100 ml 

(single 

sample) or 

> 200 

(multiple 

samples 

>400   <400 Excellent 

Not irritating 

to skin 
pH >9 or <5   >5 – <9 Excellent 

Aesthetically 

pleasing (clear) 

Turbidity 

(NTUs) 
>1000 

1000–

150 
150–50 < 50 Unknown 

 

Indicators – E. coli, pH, and Turbidity  

Based on the JWA’s goal of swimmable water and derived from Health Canada’s 

guidelines for recreational water quality (2012). Attributes were chosen based on past 

measurements of the river (namely pH and e. coli status) that match with the Health Canada 

guidelines, plus an aesthetic quality which, while previously unmeasured, seemed relevant 

based on past measurements (e.g., based on sediment measures). 

Current Status – Poor (+ unmeasured) 

Based on the evaluation of the JWA’s summer interns, the pH and E. coli levels in the 

river are not acceptable for swimming at this time (Hatt, E., Lloyd, N.-M., Vibert, B., & 

Young, A., 2017). Six of the ten stations they measured on a single day were over 300 colonies 

per 100 ml sample and two were over 400, with the one at the Kentville Bridge being greater 

than 2400 colonies. More sampling to better quantify E. coli levels over time is needed, but the 

limited sampling to date, as well as extremely high E. coli counts recently observed in many 

tributary streams (Brylinski 2014) suggests recreational use of the river for swimming should 
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be avoided, as should irrigation with river waters. The clarity of the water (as measured with 

turbidity) is currently unmeasured, but observations of the river by the students indicated a 

large amount of sediment, which would seem to imply the clarity is unsuitable. 

Desired Future Status – Maintain excellent status 

4.1.6.1.2 Drinkable water (for livestock).  

Table 8 

Key Ecological Attributes for Drinkable Water Quality 

Key 

Ecological 

Attribute 

Indicator Poor Fair Good Excellent 
Current 

Status 

Contains no 

heavy metals 

Lead 
≥100 

µg/L 
  <100µg/

L 
Excellent 

Arsenic ≥25 µg/L   <25 µg/L Poor 

Not full of 

sediment 

Total 

Dissolved 

Solids 

>3 g/L   ≤3 g/L Excellent 

Contains 

limited 

fertilizer runoff 

Nitrate and 

Nitrite 

≥100 

mg/L 
  <100 

mg/L 
Excellent 

Nitrite – N ≥10 mg/L   <10 mg/L Unknown 

Contains no 

harmful 

cyanobacteria 

(blue-green 

algae) 

Presence 

of blue-

green algae 

Exists   Does not 

exist 
Poor 

 

Indicators – Lead, Arsenic, Total Dissolved Solids, Nitrate, and Nitrite  

Based on the CCME guidelines for agriculture (1999). Attributes were chosen based on 

past measurements of the river. Acadia Centre for Estuarine Research & Dillon Consulting 

Limited identified that cadmium, arsenic, lead, and zinc levels were above those appropriate 

for agriculture in past research in 1978 and 1988 (2003). Arsenic and lead were chosen out of 

the 4 due to the facts that 1. Arsenic is one of the water tests used by UNICEF in its cheapest 
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tests (Lawson, 2017) and 2. Lead is a well-known toxic material, which would ease 

communication of JWA activities with the general public.  

Nitrate and nitrite were chosen based on communications with our partner organization 

and past research which indicates that fertilizer runoff was one area of concern for the river. 

Due to the high number of animals along the river and the amount of agriculture, nitrogen 

levels are likely high, which would include nitrate and possibly nitrite. Nitrite is a possible by-

product of animal use of the river, due to the fact nitrate is converted to nitrite biologically 

(World Health Organization, 2011). 

Cyanobacteria was also chosen because blue-green algae blooms were spotted during 

the summer assessment of Hatt, E., Lloyd, N.-M., Vibert, B., & Young, A. (2017). Further 

testing may be required to confirm that these algae blooms were actually due to cyanobacteria. 

Current Status – Good  

Desired Future Status – Excellent  

4.1.6.1.3 Irrigable water.  

Table 9 

Key Ecological Attributes for Irrigable Water Quality 

Key 

Ecological 

Attribute 

Indicator Poor Fair Good Excellent 
Current 

Status 

Contains no 

heavy metals 

Lead 
≥200 

µg/L 
  <200µg/

L 
Excellent 

Arsenic 
≥100 

µg/L 
  <100 

µg/L 
Excellent 

Contains no 

harmful 

bacteria 

E. coli 

colonies 

per 100 ml 

(max) 

≥100   < 100 Poor 

Coliform 

colonies 

per 100 ml 

(max) 

≥1000   < 1000 Poor 



HEALTHY WATERSHEDS & WATERWAYS      60 

 Jijuktu’kwejk Watershed Alliance MWB Team 17 

Contains 

limited 

dissolved 

solids 

Total 

dissolved 

solids 

>3500 

mg/L  

2500-

3500 

mg/L 

500-2500 

mg/L 

<500 

mg/L 

(suitable 

for all 

crops) 

Excellent 

 

Indicators – Lead, Arsenic, E. coli, Coliform, and Total Dissolved Solids   

Refer to Drinkable Water section above. Note that the CCME guidelines for irrigation 

do not have data for nitrate, nitrite or cyanobacteria for crops, but do have guidelines for E. 

coli.  

Current Status – Good 

Desired Future Status – Excellent  

4.1.6.1.4 Fishable Water. 

Table 10 

Key Ecological Attributes for Fishable Water Quality 

Key 

Ecological 

Attribute 

Indicator Poor Fair Good Excellent 
Current 

Status 

Contains no 

heavy metals 

Lead ≥ 7 µg/L ≥1 µg/L  <1 µg/L Poor 

Arsenic ≥5 µg/L   <5 µg/L Poor 

Contains 

limited 

fertilizer runoff 

Nitrate ≥3 mg/L   <3 mg/L Poor 

Nitrite ≥ 60 µg/L   <60 µg/L Unknown 

Acceptable pH pH 
<6.5 or 

>9 
  6.5 – 9 Poor 

Fish can 

breathe 

Dissolved 

Oxygen 

<5.5 

mg/L 

5.5 – 

6.5 

mg/L 

6.5 – 9.5 

mg/L 

> 9.5 

mg/L 
Poor 

 

Indicators – Lead, Arsenic, Nitrate, Nitrite, pH, and Dissolved Oxygen   
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Refer also to the section on fishing. Based primarily on the CCME guidelines for 

aquatic life (2007). Specific targets were chosen based on past measurements of the river and 

the selection of previous targets in this section. One measurement unique to this section is 

dissolved oxygen: fish require dissolved oxygen to ‘breath’. Refer to the fish population target, 

in section 4.1.3, for further details. 

Current Status – Poor 

Desired Future Status – Excellent (if chemically feasible)  

4.1.6.2 Threats to the freshwater aquatic environment 

4.1.6.2.1 Agricultural runoff and other waterborne pollution.  Agricultural runoff tends 

to contain nitrogen or phosphorous, which changes the capacity of the river to host bacteria and 

animals. Excessive fertilizer use is frequently associated with algae blooms, including 

cyanobacteria. However, agriculture is not the sole source of waterborne pollution: household 

water pollution, including sewage runoff, can also contaminate the water.  

Agricultural runoff can also refer to the contaminants caused by their animals. 

Excessive numbers of animals grazing along the river not only damage the riparian zone, but 

their excrement can contaminate the river as well. Animal excrement frequently contains high 

levels of bacteria. 

4.1.6.2.2 Industrial operations. These activities tend to increase dissolved solids in 

nearby water sources by creating dirt or dust, which usually ends up as sediment. In worse 

cases, they might create point sources of pollution, including heavy metals.  

4.1.6.2.3 Waste water effluent. At least one operating waste water treatment plant is 

present along the river, and acts as a point source of bacteria and contaminants for the river 

(Andersen, McCauley, Lewis and Liao, 2014).  

4.1.7 Human well-being targets 

The ecosystem goods and services provided by the conservation targets are directly 

linked to human well-being targets (Conservation Measures Partnership, 2012): Agricultural 

livelihood, human connection to the river, recreational opportunities, and health. JWA’s vision 
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is to return the level of goods and services people receive from the watershed to a level that 

allows a swimmable, drinkable, fishable river. While these are intrinsically human centered 

targets, JWA recognizes that these targets can only be reached by addressing the threats to the 

conservation targets.  

Agricultural is an intrinsic and integral part of the Annapolis Valley identity and 

economy (Nova Scotia Federation of Agriculture, n.d.). Much of the affected lands within the 

Jijuktu’kwejk watershed are on private agricultural lands. For the JWA to succeed in making 

significant progress in watershed restoration they will need to have the support of this 

agricultural community. Improving the health of the watershed can provide greater security to 

farmers by ensuring they have safe, plentiful water for irrigation and livestock needs. Healthy 

riparian zones and proper drainage will reduce erosion, leaving more soil on fields while 

preventing sediment from damaging fish habitat.  

Reconnecting local people with the Jijuktu’kwejk River is an important part of the 

restoration process. People protect what they care about. The current state of the river 

discourages recreational activities due to poor water quality and declining fish stocks. 

Increasing recreational opportunities by restoring the watershed will help to reconnect people 

to river, creating a positive feedback loop. It will also directly impact quality of life and 

positively influence human health. The cleaner, healthier river will provide increased 

recreational opportunities for swimming, canoeing, and fishing. Overall, improved watershed 

health will improve local quality of life and positively impact human health.  

4.2 Simple Threat Target Rating 

A systematic threat-target analysis was completed for the Jijuktu’kwejk watershed 

using the open standard process and Miradi software. The threat-target analysis identifies those 

conservation targets which are most at risk and the threats that are currently most damaging 

(Foundations of Success, 2009). A systematic approach helps to avoid the pitfalls of focusing 

resources on the simplest or best understood problems, or the risk of misunderstanding which 

systems are the most vulnerable, and instead focuses resources on the most damaging 

processes. The analysis was completed by rating each threat-target pair with respect to its 



HEALTHY WATERSHEDS & WATERWAYS      63 

 Jijuktu’kwejk Watershed Alliance MWB Team 17 

scope, severity, and irreversibility (Table 11). The ratings were established from a group 

discussion and JWA input.  

As depicted in Table 11, each target-threat combination was then scored by 3 criteria: 

scope, severity, and irreversibility.  

- Scope: the spatial proportion of the target which is or will be effected within 10 years, 

assuming that current trends and circumstances continue 

- Severity: the level of damage (degree of destruction or degradation) that will occur within 

the scope given continuation of current trends and circumstances  

- Irreversibility: degree to which the effects of a threat can be reversed and the target restored  

Table 11 

Threat-Target Ratings for Scope, Severity, and Irreversibility 

Conservation 

Target 
Threat Scope Severity Irreversibility 

Terrestrial 

Environment 
Deforestation High High Medium 

Wood Turtle 

Population 

Presence of 

Roads 
Medium Medium Very High 

Habitat 

Loss/Alteration 
High High Medium 

River Fish 

Populations 

Habitat 

Loss/Alteration 
Very High Very High High 

River Flow 

Alteration 
Low Low Low 

Agricultural 

Runoff 
High High Low 

Native Bird 

Population 

Habitat 

Loss/Alteration 
High High Medium 

Riparian 

Zone 

Cattle Grazing Low Low Low 

Habitat 

Loss/Alteration 
Medium High Medium 

River Flow 

Alteration 
Low Low Low 
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Freshwater 

Aquatic 

Environment 

Agricultural 

Runoff 
Very High Very High Medium 

Industrial 

Operations 
Low Low Low 

Waste Water 

Treatment Plant 

Effluent 

Medium Medium High 

 

Miradi then combines these rating using the 3-5-7 and 2-prime rule3 into a single rating. 

The result of the analysis, shown in Table 12, rates each threat and conservation target 

individually as well as the project as a whole. This systematic approach allows the JWA to 

understand the specific threats and targets that it should focus the most time and resources on. 

This threat-target rating lays the ground work for developing an action plan tailored to the 

Jijuktu’kwejk watershed and addressing its most pressing issue.

                                                 

 

3 Detailed information on the 3-5-7 and 2-Prime Rule can be found in Appendix 3 
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Table 12 

Overall Threat-Target and Project Rating. Only targets and threat that are linked on the conceptual model and have been rated 

Threats/Targets 

Freshwater 

Aquatic 

Environment 

Wood 

Turtle 

Population 

Native 

Bird 

Population 

Terrestrial 

Environment 

Riparian 

Zone 

River Fish 

Population 

Overall 

Threat 

Rating 

Waste Water 

Treatment 

Plants Effluent 

Medium      Low 

River Flow 

Alteration 
    Low Low Low 

Presence of 

Roads 
 High     Medium 

Industrial 

Operations 
Low      Low 

Habitat 

Alteration/Loss 
 High High  Medium Very High High 

Deforestation    Low   Low 

Cattle Grazing     Low  Low 

Agricultural 

Runoff 
Very High     Medium High 

Overall Threat 

Status for 

Targets 

High High Medium Low Low High 
Overall 

Rating: HIGH 
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4.3 Target – Threat Conclusions  

The threat assessment highlights the most immediate threats to the watershed. Of greatest 

concern is the state of the freshwater environment, wood turtle populations, and river fish 

populations. Of specific concern for the freshwater environment are the effects of agricultural 

runoff, while habitat alteration and loss, likely from river sedimentation, is the greatest threat to 

river fish populations. Wood turtles are critically endangered and due to their extremely low 

population both in the Jijuktu’kwejk watershed and the province of Nova Scotia any stress or 

threat to their habitat, life-cycle, or population will be highly threating to species recovery.  

The current model is imperfect, and questions still remain about the ratings for some 

threats, such as how much influence the wastewater treatment plant is having on the aquatic 

environment. However, it is a reasonable place to start, and observation and research in the 

watershed would backup our findings. One notable exception is the riparian zone which is rated 

as at low risk. The issue here is in how we assessed the riparian zone in the model. A lot of 

emphasis for judging the health of the riparian zone was placed on the width of the natural 

riparian zone buffer along the river. Based on our fieldwork it appears that while the riparian 

zone buffer exists, the normal hydrological functions of the riparian zone, such as water 

filtration, are being bypassed through the use of tile drainage systems that funnel the water into 

the river at point sources, rather than dispersed throughout the riparian zone. This is somewhat 

accounted for in the high-risk rating of the aquatic environment, but adjustments to the model 

should be considered to address this.  

4.4 Conceptual Model Diagram   

The final step in the conceptual model was identifying the contributing factors that lead 

to threats to the watershed. These are indicated by the orange boxes on the left of the Figure 9 

and link the threats that are affecting the conservation targets to specific human actions. Many of 

the threats are linked to similar issues in human behavior. For example, one of the main threats 

to the aquatic environment is the agricultural runoff entering the river. The runoff is the result of 

poor or outdated land management techniques that stem from lack of knowledge and resources 

about new techniques. Another contributing factor that limits the ability to implement new 

techniques is a lack of funds or expertise. Once we have identified the contributing factors that 
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are creating the threats, we can begin to implement strategies by addressing these factors. It is at 

this stage that we can begin to make recommendations for appropriate actions to that will address 

the underlying causes of the direct threats.  
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Figure 9: Conceptual Model Produced using Miradi Open Standard Software 
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5. Key Watershed Stakeholders & Potential Partners 

5.1 Key Stakeholders as identified by JWA:  

There are opportunities to address the primary threats to the watershed by building strong 

partnerships with key stakeholders. Experienced academic researchers with specific studies on 

the watershed are included for their extensive technical knowledge.  

Our interactions with farmers showed they are defensive about the possibility that 

agriculture contributes to watershed degradation. Therefore, partnering with the NS Federation 

of Agriculture may help better develop Environmental Farm Plans or Nutrient Management 

Plans (JWA, personal communication, 2017). While environmental farm plans are confidential 

and therefore are not accessible to the JWA for reference, the federation supports 

the Biodiversity Landowner's Guide as well as the Agricultural Biodiversity Conservation 

plans (P. Brenton, personal communication, December 2017).  

Since sewage treatment operations contribute to high nitrogen and phosphorus, working 

with treatment plant operations to better understand their practices and work towards reducing 

the amount of harmful substances entering the river is a key step. Treatment plants in the 

headwaters (Berwick and Waterville) are especially important partners, as their impacts flow 

downstream, impacting the entire river. During our field visit we noticed the Waterville 

treatment plant has constructed small wetlands to improve water quality in the area.  

The JWA recognizes the importance of maintaining strong relationships with local First 

Nations groups who offer extensive historical knowledge of the river, Mi’kmaq perspectives, 

leadership, and summer students, all add value to the JWA’s conservation activities and goals 

while protecting traditional knowledge and experience.   

 

 

Table 13 

Key Stakeholders as identified by JWA 
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Name  Association  Contact  

Ian Spooner  

*contacted 

Professor at Acadia University  ian.spooner@acadiau.ca  

Paul Brenton  

*contacted 

NS Federation of Agriculture 902-893-2293 

Peter Bagnall Friends of the Cornwallis River (past 

organization)  

peter.bagnell@ns.sympatico.ca  

Rob Jamieson  

*contacted  

Professor at Dalhousie / author of 

publications on Thomas Brooks sub-

watershed  

jamiesrc@dal.ca  

Sarah 

Macdonald  

*contacted 

Leader in Annapolis Valley First Nations 

/Board member of JWA 

 smcdonald@avfn.ca 

*unable to 

acquire 

Department of Defence  *unable to acquire  

Tim Harding  

 

Superintendent of Public Works (manager of 

Berwick Sewage Treatment Facility)  

(902) 538-8717 

Detailed descriptions of two priority key stakeholders are below:  

5.1.1 Dr. Rob Jamieson. Dr. Jamieson’s work on the Thomas Brook, a sub-watershed of 

the Jijuktu’kwejk River, has identified several important findings relevant for watershed 

management moving forward. Experimental studies identified dairy farms as sources of high 

phosphorus loading and the contribution of residential sources of fecal coliform loading into the 

river (Tattrie, Elmi, Gordon, Jamieson, Madani, Stratton & Fuller, 2004). It is unknown whether 

this information is still relevant. GIS specialists stated 58% of Kings County residents are 

expected to have septic tanks with the remainder of residents serviced from the central sewer (M. 

Fredericks., personal communication, 2017). However, 48% total phosphorus came from 

residential sub-catchments versus 39% from agricultural sub-catchments (Sinclair, Jamieson, 

Madani, Gordon, Hart &Hebb, 2014). A study in 2016 recommended that residents along the 

river consider installing on-site wastewater systems to reduce eutrophication effects (Sinclair, 

Jamieson, Gordon, Madani, Hart & Hebb, 2016). This leads to the conclusion that there may still 

be residential properties without septic tanks.  

Dr. Jamieson’s other work discovered better quality water in forested portions of the 

river, using a number of indices including macro-invertebrate monitoring (Brisbois, Jamieson, 

mailto:ian.spooner@acadiau.ca
mailto:peter.bagnell@ns.sympatico.ca
mailto:jamiesrc@dal.ca
mailto:smcdonald@avfn.ca
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Gordon, Stratton & Madani, 2008). Dr. Jamieson and colleagues have also developed watershed 

simulation modeling studies such as SWAT2005, which traced sediment and nitrogen (Ahmad, 

Hafiz, Sinclair, Jamieson, Madani, Hebb & Yiridoe, 2011). His most recent work, which 

included best management practices, recommended that corn production should be replaced with 

pastures where possible (Sinclair et al., 2016).  

Findings from Dr. Jamieson’s work in Thomas Brooks are likely relevant on other 

tributaries in the watershed which contain similar proportions of residential areas, farms (R. 

Jamieson, personal communication, November 2017). However, location downstream or 

upstream would affect the accumulation of nutrients and sediments. We suggest working with 

Dr. Jamieson on further experiments in the watershed, as he has expressed interest in 

collaborating with JWA (R. Jamieson, personal communication, November 2017). 

5.1.2 Annapolis Valley First Nations. The Annapolis Valley First Nations (AVFN) is an 

influential stakeholder within Kings County, and a key future partner for the JWA. The 

Jijuktu’kwejk River has symbolic and cultural meaning for this community given that the AVFN 

is located right along its banks (CBC News, 2011). The JWA recognizes the importance of 

establishing a cooperative working relationship with local First Nations groups. The organization 

has made the conscious decision to honour Mi’kmaq heritage and validate the ongoing name 

dispute between AVFN and the provincial government by using the traditional name 

Jijuktu’kwejk in its title rather than the common name Cornwallis (JWA, 2017). This was an 

important step in creating opportunities for beneficial collaboration between the JWA and the 

AVFN.  

The current willingness can be seen from the fact that the AVFN is a governing body 

within the JWA, with Sarah McDonald, a member of the AVFN, sitting on the board as the main 

First Nations contact. Further, one of the JWA’s summer students was hired directly through the 

AVFN. This cooperation allows the JWA to take advantage of First Nations experience with 

community led action. 

The Aboriginal Community Development Fund is a fund that “supports community-led 

initiatives and projects that generate community economic benefits for Nova Scotia Mi'kmaq and 
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other Aboriginal people in the Province” (Office of Aboriginal Affairs, 2017). The JWA’s focus 

on the Jijuktu’kwejk River, which has a strong influence with the local Mi’kmaq, could provide 

them access to this source of funds. 

5.2 Additional Partners  

5.2.1 Conservation Program Specialist, NSDNR (currently Emily Hale, will be 

unfilled as of January 1, 2018). Speaking with Nova Scotia Federation of Agriculture’s Paul 

Brenton, it was recommended that the JWA work with Emily Hale (902-679-6733), a 

Conservation Program Specialist with the NS Department of Natural Resources (NSDNR) who 

is developing an Agricultural Biodiversity Conservation Plans for each farm along the 

Jijuktu’kwejk River. These plans "identify current and potential activities that support 

biodiversity within the farm operation and include a biodiversity assessment and a riparian 

health assessment of the farm" (P. Brenton, personal communication, December 2017). Despite 

the fact that the proposed plan is free, since there is no requirement for farmers to follow the 

recommendations, many farmers will not participate (P. Breton, personal communication, 

December 2017). 

5.2.2 Clean Annapolis River Project. This organization is a strong ally with similar 

goals of restoring river systems (J. West, personal communication, November 2017). Sources of 

funding such as the ‘Adopt a Stream Program’ could be collaborative projects. For example, 

through the sharing of equipment, knowledge, and helping conduct fieldwork on both the 

Annapolis and Jijuktu’kwejk rivers.  

Notably, some of the restoration techniques including sediment traps have not been used 

by Clean Annapolis River but may be relevant to the Jijuktu’kwejk (L. Cliché, personal 

communication, November 2017). For these types of projects, the partnership is of limited utility 

unless CAR also trials these restoration strategies to convert straightened channels to more 

meandering systems while removing sediment.  

5.2.3 Kings County Municipality. The municipality is focused on protecting farmland 

and sees farmers as being the most important stakeholder in the local economy. The county could 

assist in obtaining initial funds for restoration efforts which could be backed by the provincial or 
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federal government, according to local councillor Brian Hirtle (personal communication, 

November 2017). The municipality also operates monitoring programs on lakes in the county 

and they want to add river monitoring soon (Brian Hirtle, personal communication, November 

2017). 

5.2.4 Ducks Unlimited. Ducks Unlimited has a history of funding the creation of outdoor 

parks and learning spaces, while their goals of improving duck habitat applies to many sections 

of the river (B. Hirtle, personal communication, November 2017). There are also possibilities for 

working with the organization when restoring water retention ponds, as these ponds could 

provide duck habitat as well.  

One of the focus points for DU was to engage landowners along the tributaries in places 

where land use was contributing to poor-quality water. As you can imagine, there are 

farms where projects have already been completed or re-election built with more features. 

A good example would be the Lamb [Farms] dairy in Somerset (Gren Jones, Ducks 

Unlimited, personal communication, November 2017). 

Ducks Unlimited employees provided a map (Figure 12 below) of the current 

conservation projects in the watershed. Although the primary purpose is to improve duck habitat, 

these marshes and ponds contribute to addressing nutrient loading and sedimentation as well (J. 

Cheverie, personal communication, November 2017).  
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Figure 12. Ducks Unlimited Projects in the Cornwallis River Watershed 

5.2.5 Kings County Citizens. The Jijuktu’kwejk River was once an important source of 

food, recreation, and revenue for the Kings County community, but today citizens have become 

fearful of the river due to concerns of water pollution and unsafe swimming conditions (Story 

2012). Such public perception will be a major threat to the JWA in its attempt to generate public 

support and acquire volunteers.  

Kings County does have a history of community driven local action which presents an 

opportunity for the JWA. Of particular note is that past activism has been successful in achieving 

benefits for the river. In the 1970s the river was in such a degraded state that it triggered a 25-

year long community campaign to close and relocate the community landfill (Story, 2012). The 

campaign was successful, and in 1999 the landfill was officially closed (Story, 2012). Thus, the 
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community has both the ability and the capacity to drive real change, setting precedence for the 

type of change the JWA is seeking. 

5.2.6 Farmers.  According to the 2011 census, there were 11,078 direct and indirect 

agriculture related jobs in Kings County (Kings County Federation of Agriculture, 2015). 

Farming and agriculture have a strong local orientation in Kings County, and given its degree of 

embeddedness within the community, public support is unlikely to waver in years to come (Nova 

Scotia Federation of Agriculture, n.d.). Farmers in Kings County have a history of opposing 

actions that they see as threatening their interest (Kings County Federation of Agriculture, 2015). 

Farmers see Kings County as the “bread basket” of Nova Scotia and see the protection of its 

limited farmland as paramount to maintain provincial food security (Chronicle Herald, 2016). 

This sentiment led to the passing of the community easement act in 2009, which ensures that 

more than 20 acres of agricultural land in the county will continuously remain available for 

farming (Chronicle Herald, 2016). A second example of farmer activism came about in response 

to the Kings 2050 proposal, where 379 registered farmers in Kings County participated in a 

survey to voice their opinions (Kings County Federation of Agriculture, 2015) 

Working with farmers will be a key to the JWA achieving its goals. According to Levi 

Cliché, a member of the Clean Annapolis River Project, the JWA status as a community-based 

organization should improve chances for a successful partnership. One farmer suggested it may 

be more helpful stop talking about agriculture as a threat to the river, but somehow as an 

opportunity (Anonymous, personal communication, 2017). It was suggested that the message of 

river pollution must first be brought up in the context of non-agricultural sources of pollution by 

focusing on factors such as increased extreme flooding events, bank erosion, and commending 

some of the environmental practices in the ‘Environmental Farm Plans’ as a start (Anonymous, 

personal communication, 2017). Some farmers engage in their own bank stabilization projects, 

using tree stumps and vegetation to prevent erosion, yet these efforts are slowed by Nova Scotia 

Environment (Anonymous, personal communication, 2017). There is also difficulty 

communicating the interconnectedness of ecological processes, and the trickle-down effects of 

agricultural runoff. According to local farmers, restoration efforts such as cattle fencing are seen 

as unnecessary based on the fact that cattle only access the river in one or two places 

(Anonymous, personal communication, 2017). There are perceptions that water retention ponds 
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would be too big, taking up land for farming, and that the logistics of altering GIS-mapped pipes 

and drainage ditches would be too inconvenient to convert to a pond (Anonymous, personal 

communication, 2017).  

The JWA may benefit from the aging population of Kings County if farmers remember a 

time when the river was clean and widely used by the community (Statistics Canada, 2017). The 

JWA could appeal to the positive memories of this demographic to foster a renewed concern for 

the health of the river and inspire action.  

5.2.7 Federal Government.  The federal government is committed to the protection of 

freshwater which includes the protection of watersheds and investments in wastewater treatment 

technology (Liberal, n.d.-b). According to government’s campaign promises, $1.5 million would 

be restored into freshwater research (Liberal, n.d.-b). As the Jijuktu’kwejk River has reached the 

top ten most at-risk rivers in Canada (CBC News, 2002), it is likely that the federal government 

could support the JWA in its recovery.  

5.2.8 Nova Scotia Federation of Anglers and Hunters. More information and 

communication is required with the NS Federation of Anglers and Hunters. One individual 

working for the organization suggested that fish restoration was not on the priority list of the 

group currently (N. MacInnnis, personal communication, 2017).  

5.2.9 Eden Valley Chicken Plant. In terms of industry partners, the Eden Valley 

Chicken Plant would be worthwhile gaining more information about and establishing a 

relationship with, since their operations (e.g., cleaning processes) likely contribute to nutrient 

loading and pollution of the headwaters. Initial contact through email has been made but no 

response was received.  

6. Recommendations  

6.1 Priority Recommendations  

Following the scope and process of Open Standards, our recommendations reflect the 

results of the threat ratings. According to our conceptual model, the key conservation targets 

requiring priority restoration include: i) the aquatic environment and ii) fish populations and iii) 

wood turtles based on ‘very high’ ratings according the scope, severity and irreversibility. 
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Terrestrial habitat loss and presence of roads threaten wood turtles, but these issues are already 

largely being dealt with by local wood turtle programs (Wood Turtle Strides, 2017). Therefore, 

the key threats of agricultural runoff and fish habitat alteration and loss are the primary threats to 

address. The following in-depth recommendations are centred on improving the water quality 

and fish habitat through a variety of wetland restoration practices that address agricultural 

pollution by subsurface till drainage into the river. In addition, brief recommendations specific to 

the conservation targets of native birds, riparian zones and wood turtles will also be listed and 

discussed.  

6.1.1 Restore priority tributaries using the Evaluation of Wetland Restoration 

Potential within the Cornwallis River Study Area (EWRP).  In 2017 McCallum 

Environmental released a report detailing their project to determine a potential wetland layer for 

the Jijuktu’kwejk watershed in response to the underrepresentation of wetland identification 

using current government sources (Milloy et al., 2017). The study area focused on mid-upper 

sections of the main branch where the river is most polluted (Milloy et al., 2017). They used the 

‘poorly drained’ and ‘imperfectly drained’ soil classes from NSDNR because these typically 

have water moving slowly through them, and can act as a perched water table and wetland 

(Milloy et al., 2017). 

Once a potential wetland layer was developed, the goal was to assign individual 

restoration types to the study area to improve water quality. The idea was that by reversing the 

draining and drying of wetlands, nutrient loading water quality and thus water conditions for fish 

will improve. However, tributaries require priority as they are in worse condition than the main 

stem with regards to wetlands (Milloy et al., 2017). The following restoration options were 

selected from the EWRP report as being most relevant to addressing the processes of surface 

drainage, subsurface tiling causing nutrient loading and sedimentation by transporting water 

through drainage ditches directly to tributaries.  

1. Primary water detention: where water is left in ponds from intense agricultural practices 

in low areas or at the edge of active farming land, addressing pesticide, livestock waste 

and sedimentation; (Milloy et al., 2017).  Primary water detention ponds would be used 

for irrigation and over time become vegetated (Milloy et al., 2017). 
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2. Secondary water detention: from sub-surface tilling or surface drainage (Milloy et al., 

2017).  

3. Channel conversion: where areas that have been unnaturally straightened or ditched can 

be restored and converted back to natural conditions (Milloy et al., 2017). Channel 

conversion options such as sediment traps  

4. Riparian buffers: can remove >50% of nitrates, reduce phosphorus, ammonia nitrogen, 

and suspended solids between 20-90% (Milloy et al., 2017) which addresses many 

concerns of agricultural runoff. Buffers work best in flat areas and opportunities exist 

mostly along tributaries where buffer is less than 5% (Milloy et al., 2017). 

 

 

Figure 13. Identified priority restoration areas for the JWA based on EWRP assessment by 

McCallum Environmental. 

Priority restoration areas were chosen based on there being a variety of viable restoration 

techniques in a small geographic area. This way it is more efficient to obtain landowner 

permission to instigate restoration on their property, as fewer farmers will have to be contacted 

as compared to a large area with multiple owners. Furthermore, individual restoration locations 
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identified by the EWRP are geographically small, which is inconvenient for funding purposes, as 

many wetland compensation funding agencies favor larger areas (N. McInnis, personal 

communication, 2017). By choosing areas with back-to-back multiple restoration sites, this 

problem may be addressed. We have identified eight priority areas which are labelled in Figure 

13. Below is a description of the top six areas we consider to be top priorities based on perceived 

ease of access, landowner permission, and large special extent of restoration. Areas with 

residential pockets are included where possible, since studies on the Thomas Brook, a sub-

watershed of the Jijuktu’kwejk, show residential runoff significantly contributes to high 

phosphorus levels (Sinclair, Jamieson, Madani, Gordon, Hart, Hebb, 2014). JWA should 

prioritize the following six areas, but with the knowledge that more feasibility assessments as 

well as landowner permissions are required.  

Area 1: Combined project including vegetation buffer, a small primary water detention 

pond alongside a significantly long straight section to convert to a meandering shape. This area is 

relatively forested. 

Area 2: This area is highly disturbed and largely converted to agriculture. Restoration 

efforts here to address large surface drains by water detention sites in 3 patches as well as 

creating a long vegetation buffer.  

Area 3: In an even mix of farmland and forest patches, this area contains lots of surface 

drains. Downstream there are restoration options for primary water detention as well as channel 

conversion to address sedimentation from surface drains.  

Area 4: This area comprises of substantial portions of forest and agriculture and the 

restoration site is located beside a road on what appears to be a single farm. Three long 

vegetation buffers along adjacent streams are identified along with two opportunities for channel 

conversion on one stream and channel conversion along with primary water detention on the 

other stream.  

Area 7: There are roads going through this farmland with one site for secondary water 

retention pond, three sites for channel conversion, as well as a large long vegetation buffer 

through the forest near a road which will be helpful for access purposes. Following this section 

of river is a site for primary water detention.  
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Area 8: Heavily farmed with roads, this section of the tributary requires one vegetation 

buffer beside a primary water detention pond. There are existing wide wetlands as well as 

opportunities for large surface drains to be addressed by secondary water retention options. 

Three sites for channel conversion.  

6.1.2 Improving fish habitat. There are several interrelated processes that affect where 

brook trout are more likely to thrive in tributaries of the Jijuktu’kwejk River. According to 

fisheries biologist Fritz Fischer, one process strongly influencing brook trout is water 

temperature (F. Fischer, personal communication, 2017). Although water temperature is 

currently within the range of brook trout suitability in some places, data supporting this is limited 

and the species would clearly benefit from colder conditions. In addition to improving turbidity 

by decreasing sedimentation, one of the fastest ways to lower water temperature is to increase the 

amount of overhanging riparian vegetation (F. Fischer, personal communication, 2017). 

Vegetation buffers as identified in the EWRP report (see section A) should include overhanging 

plants and shrubs to create more shade, allowing young fish to make it through warm summer 

temperatures and to hide from predators (Credit Valley Conservation, 2016).  

Disruptions in the natural hydrograph and land use also affect brook trout. Where there 

are forests bordering the river, there is less flashy water discharge to the river but where there is 

agriculture drainage, the overflow of water follows pipes and drainage ditches to the tributary (F. 

Fischer, personal communication, 2017). This causes an influx of nutrients and sediment, 

lowering water quality for brook trout (F. Fischer, personal communication, 2017). Therefore, 

water detention ponds shown in the EWRP report maintain water in ponds or wetlands perched 

above the river, and improve water quality for brook trout.  

The restoration effort of channel conversion, of restoring a meandering shape to an 

unnaturally straightened section of river, is one method which will benefit brook trout (F. 

Fischer, personal communication, 2017). There are fewer riffles and thalwegs in straightened 

sections compared to naturally meandering streams (F. Fischer, personal communication, 2017; 

Credit Valley Conservation, 2016). A meandering stream is often in an ‘S’ shape. On the outer 

edges of these curves are typically deeper ponds (brook trout preference for foraging) and the 

middle section that connects the two deep sections is the thalweg (F. Fischer, personal 

communication, 2017). Thalwegs are shallower and where many riffles form (F. Fischer, 



HEALTHY WATERSHEDS & WATERWAYS      81 

 Jijuktu’kwejk Watershed Alliance MWB Team 17 

personal communication, 2017). Since brook trout spawn in areas with high levels of riffles, 

these sites are ideal for spawning substrate restoration (F. Fischer, personal communication, 

2017). One way to directly improve spawning habitat is physically depositing cobble substrate 

into thalwegs (F. Fischer, personal communication, 2017). However, this invasive method is 

only recommended once water quality problems such as sedimentation are first addressed, as 

depositing cobble on several feet of fine silt will only result in the cobble sinking and 

disappearing (F. Fischer, personal communication, 2017). It is anticipated that brook trout are 

spawning in tributaries upstream bordered by forest and less exposed to the effects of agriculture; 

however more fieldwork is required before identifying priority riverbed restoration. 

6.1.3 Expand Thomas Brook experiments.  Dr. Jamieson’s work on the Thomas Brook, 

a sub-watershed of the Jijuktu’kwejk River, has identified several important findings relevant for 

watershed management moving forward (see section 5.1.1 for more details). 

According to Dr. Jamieson, the Thomas Brook is representative of other tributaries in the 

watershed and has expressed interest in working with JWA to “validate the Thomas Brooks 

watershed models by scaling them up to simulate nutrient loading of the whole watershed and 

use this to evaluate the usefulness of management strategies” (R. Jamieson, personal 

communication, November, 2017). We suggest the JWA collaborate with Dr. Jamieson on 

whole-watershed experiments.  

6.1.4 Complete a Strategic Threat Assessment using key ecological attributes 

(KEAs).  The threat assessment for Open Standards was completed using a simple threat rating 

system (see section 4.2) due to the time constraints of our MWB group project and the number of 

unknowns with respect to specific KEAs. After more field data is collected and/or compiled, we 

recommend the JWA conduct a strategic threat assessment using updated ratings for key 

ecological attributes.  

6.2 Additional Recommendations  

6.2.1. Address cattle by installing watering ponds/sources and fencing.  It is necessary 

to address the seven sites where cattle pasture-lands exist (Riparian Assessment, 2004). Here 

cattle can access water, trampling the vegetation, allowing sediments to enter the river and 

eroding these zones (Riparian Assessment, 2004). For livestock owners with cattle watering on 
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particularly polluted sections of the river, options such as “wells, ponds, nose pumps, windmill 

pumps or drinking tubs” can ensure cattle have safe water to drink (Fritz, 2004).  

Establishing a showcase of solar-powered water ponds is one way to encourage change to 

livestock management practices in a hands-on way and without dense academic literature. 

Having Reg Newell or other conservation-minded locals demonstrate the technology could 

inspire wider usage.  

Simply establishing cattle fencing would reduce cattle access to the water, reducing their 

impact on the water. However, this may be seen as a burden on farmers. Below is an example of 

the possible costs of cattle fencing: 

The cost of keeping cattle off 9 acres of floodplain: “400 m of 3 strand electric fence @ 

225.50 per 100m (includes 8' cedar posts) $1022.00 200m of page wire fence @ 373.50 

per 100m $ 747.00 20 bracing poles @ $9.00 per pole $ 180.00 1 electric fencer $ 800.00 

1 page wire gate $ 200.00 1 electric gate $ 50.00 68 hrs. of labour @ $9.75/hr $ 663.00 

10 hrs tractor time @ $25.00hr $ 250.00 TOTAL $ 3912.00” (Fritz, 2004).  

6.2.2 Voluntary riparian setbacks.  Currently Nova Scotia has no minimum setback 

distance in the riparian zone (Rideout, 2012). According to a report on riparian buffers in Nova 

Scotia,  

[A] 20 m buffer can capture 60% of the nutrients for most site types. Further, for most 

sites studied, a 20-30 m vegetated buffer captures most of the aquatic habitat services; a 

wider buffer (e.g., ≥50 m) is needed to provide terrestrial habitat services (Rideout, 

2012).  

Establishing a minimum 10 m buffer width is necessary in some locations along the main 

channel including the Lovett Bridge (Riparian Assessment, 2004). PEI requires a buffer width of 

15m and the NB buffer width for wetlands is 30m (Rideout, 2012), thus a 10 m buffer zone for 

Nova Scotia would be a plausible outcome. These smaller riparian setbacks are possible due to 

the low gradient, but higher slopes along a river would require larger setbacks (Rideout, 2012). It 

must be restated that functioning wide riparian zones cannot solve water quality issues alone. In 

Nova Scotia, the St. Mary’s River and Southwest Mabou River are lined with extensive riparian 
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zones but still exhibit over-sedimentation and contamination, according to a watershed 

consultant (N. MacInnis, personal communication, November, 2017).  

6.2.3 Bird habitat Improvement in Vegetation Buffer Restoration. Some 

recommendations for improving native bird habitat include retaining some dead or older trees 

within the existing riparian zone (not including invasive species) to encourage occupancy by 

cavity nesters (Wyoming Partners in Flight, 2002). It is important to restore the riparian zone 

using native and local stock, as locally adapted plants have higher survival rates and are favored 

by native birds (Mayntz, 2017).  Avian diversity is often associated with high diversity of flora 

as this supports more insects for forage (Oakley et al., n.d.). This restoration is mostly relevant 

within marsh zones, as these areas are the least biodiverse and dominated by reed canary grass. 

Furthermore, planting shrubs and other understory plants as part of vegetation buffers would help 

increase bird nesting and foraging operations within five feet off the ground (Marine Riparian 

Habitat Conservation Program, 2001; Wyoming Partners in Flight, 2002).  

6.3 Monitoring Recommendations  

6.3.1 Additional parameters. Regular water quality monitoring is necessary, especially 

dissolved oxygen levels which are highly variable along the river. E. coli levels are often 

associated with animal and human feces (Hörman et al. 2004), therefore areas where cattle have 

direct access to the river and the water treatment facility on the Jijuktu’kwejk River are the likely 

sources of this pollutant. However continually monitoring areas proximate to pastureland and the 

sewage treatment plant would be useful for confirmation. Other contaminants including heavy 

metals such as lead and arsenic require more monitoring to determine their sources. Monitoring 

algal blooms is also crucial, as field observations showed algae blooms to be prolific close to the 

sewage plant.  

6.3.2 Technology. One emerging technology, LiDAR, would be useful and freely 

accessible in NS within two to four years (Chronicle Herald, 2016). LiDAR provides the most 

sophisticated and detailed information of canopy cover, fluvial geomorphology and underwater 

topography to better fulfill the mandate of assessing the state of Jijuktu’kwejk River (Flener et 

al., 2013). Although currently GIS data from NSDNR suffices, the organization should 
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concentrate some effort in learning the proper applications of LiDAR and the adoption of LiDAR 

for conservation such as identifying key areas for protection.  

JWA could more efficiently monitor target species on the river as part of their work to 

make a ‘drinkable fishable livable river’ (Jijuktu’kwejk Watershed Alliance, 2017) using 

Environmental DNA (e-DNA); an increasingly popular conservation tool (Thomsen & 

Willerslev, 2015). E-DNA works by taking a single sample of water, soil, or sediment, which is 

then processed (for $150) to identify all organisms that are in that waterbody (Thomsen & 

Willerslev, 2015). If e-DNA showed wood turtles, trout or other charismatic ecosystem health 

indicators, JWA members or volunteers could easily collect a water sample from downstream 

and, by combining with additional samples taken upstream, identify the exact tributary. With 

detailed locations of brown trout, JWA might convince anglers to become partners in restoration. 

If invasive aquatic species were located using e-DNA, appropriate removal tactics could be 

considered, reinforcing partnership relations with anglers if it threatens fish (Mahon & Jerde, 

2016). 

6.4 Communication Recommendations  

There were a variety of excellent communications recommendations made in the JWA’s 

meeting minutes from 2016, including historical and traditional stories to teach people about the 

river as well as ensuring scientific data about the river was presented in a readable manner on the 

JWA’s website. The following recommendations are intended to support the JWA’s goal of 

teaching people the value of the river and creating swimmable, drinkable, fishable waters.  

6.4.1 Working with farmers. The primary barriers to bringing farmers on board in 

Kings County include a lack of understanding for the need, no desire to maintain upkeep of new 

conservation practices, and a perception that cattle fencing options are useless for a zone that will 

flood every year (Fritz, 2004). These social barriers are slow and difficult to change; regulation 

would be a strong incentive to encourage change. In other parts of the province, farmers worked 

with watershed conservation authorities only after 10 years of relationship building and seeing 

the benefits of conservation practices economically. 

What I'm going to propose in Antigonish... is that we will only armour rock eroding 

banks for farmers for agree to cease farming near watercourses, and adopt the same 
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buffer zones as forestry – We've been rocking banks on farms for almost 10 years, so we 

have farmers calling us all the time wondering if we can help...in fact there are four 

farmers on a waitlist for us to complete work on their farms... When we started, we had to 

approach farmers for permission...odd I know as their fields were eroding and now, they 

are calling us… so we are in the driver’s seat... I'll start with farmer #1, inform him we 

have $$ but only if riparian zones are improved (Nick McInnis, Watershed Consultant, 

MREM student, personal communications, 2017).  

6.4.2 Social media: Volunteer attraction & events.  To counter low turnout to JWA 

community engagement events, social media could provide a low-cost method to brand the 

organization, educate, recruit volunteers and obtain financial support for restoring the river. Yet 

there is an overload in digital photography, photo-blogs and memes to communicate 

environmental messages (Adams & Gynnild, 2013). Other NGOs addressing the Jijuktu’kwejk 

River’s issues may be using these platforms, and it may be difficult to distinguish the JWA. To 

achieve the JWA’s strategic goal of engagement, followed by influencing policy, it must become 

more digitally ‘fit’ (Eyal, 2016).  

Currently, JWA advertises through Facebook and their website; however, these avenues 

have yielded few participants. There are opportunities for JWA to build Instagram accounts as 

membership grows; allowing for a better understanding of community perceptions and use of the 

river through images (Chen & Sherren, 2017). The popularity of videography or animation could 

better illustrate complex river processes quickly and visually to target a broader audience. With 

overall attention spans declining, videos may reach more people on social media then images 

(Adams & Gynnild, 2013). The development of Jijuktu’kwejk -specific videos would be costly, 

timely and require specific expertise that exceeds JWA. This challenge could be addressed by: i) 

cooperating with university media programs, ii) open source videos on ecological processes that 

threaten the river or iii) open source infographics. JWA could also consider attracting social-

media savvy volunteers online; connecting with cyber-volunteers to take on outreach tasks that 

board members don’t have the capacity for (Raja-Yusof et al., 2016). Crowdsourcing is another 

form of social media that can be used to acquire funds; government funding and membership 

fees may constrain the JWA’s ability to monitor and restore the river. 
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Social media is contributing to the revival in natural-history interest (Tewksbury et al. 

2014) and JWA could implement iNaturalist, a free, easily-used app for watershed outreach 

events. iNaturalist introduces people to the world of species identification. Species along the 

river could be recorded by photo and then are confirmed on the app by crowdsourcing 

identifications (He & Wiggins, 2015; Joppa et al., 2012). iNaturalist is a tool for JWA to create 

approachable, conservation-centered public events, where people learn about the river with a 

purpose. In 2017, multiple bioblitz events occurred in parks and urban areas across Nova Scotia, 

where hundreds of people of all ages explored to document thousands of species through the help 

of this photo-guided, expert-confirmed app (J. Headley, personal communication, September 

2017). iNaturalist is free to download, and it would be easy for JWA to instruct participants on 

basic-use in a bio-blitz for the river. As an NGO, events that collect expert-confirmed scientific 

data about new plant, fish and wildlife species along the river could generate interest outside of 

the watershed, and nurture wider ranging engagement. The gamification aspect of using a phone 

app might also be with respect to attracting youth to the JWA. 

7. Conclusions 

Using the Open Standards Approach and Miradi software, we have identified the key 

conservation targets and threats that are currently asserting the largest impact on the 

Jijuktu’kwejk River. Our threat rating revealed that the most critical targets are the freshwater 

aquatic environment, wood turtle populations, and river fish populations, while the most 

important threats to address are agricultural runoff and habitat alteration/loss. Our 

recommendations reflect the results of this analysis. The needs of wood turtles are largely 

already being addressed by other groups in the region. Thus, we suggest that JWA should focus 

its attention on agricultural runoff and the degradation of fish habitat by lowering water 

temperature through vegetation buffers and by expanding on existing monitoring programs and 

experiments in the key priority tributaries. It is also essential that JWA build strong partnerships 

with key stakeholders throughout the watershed in order to be successful in addressing these 

threats. It is our hope that the JWA will use the results obtained from this situational analysis to 

guide further study of the river and the development of their action plan. 
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A. Appendices  

A.1 Detailed Images of Restoration Priority Areas (McCallum, n.d.) 

 

Figure 14. Area 1 above. 

 

Figure 15. Area 2 above. 
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Figure 16. Area 3 above.  

 

Figure 17. Are 4 above. 

 

Figure 18. Area 7 above.  
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Figure 19. Area 8 above.  
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A.2 PESTE Analysis  

Executive Summary 

Along with industrial animal processing plants, the JWA formed in response to 

agricultural pollution, and thus cooperation with farmers remains the prominent threat and 

opportunity for the organization’s ability to restore river ecosystem health and recreation. It is 

integral for JWA’s success to address current agricultural practices, as well as existing beliefs 

that conservation poses a threat to agricultural life. With environmentally-aware federal and 

provincial governments, the organization benefits with abundant relevant grants. At the 

municipal level, one councillor supports sustainable agriculture and the objectives of JWA. 

Environmental disaster such as floods brings ecosystem fragility and conservation action to the 

foreground. There are opportunities for JWA to use emerging technologies to collect more 

accurate data on the flora and fauna of the river. Stewardship activities using eDNA to locate and 

conserve striped bass may encourage partners with anglers while bio-blitz events using free 

naturalist apps may encourage youth from other municipalities to volunteer. There is also 

potential for crowdfunding and government grants to finance small-scale wetland restoration 

projects that involve the community. These small-scale successes, such as bringing back a 

historic species could be used to gain momentum when discussing the importance of biodiversity 

with stakeholders. Through working with policy-makers, JWA may be able to work towards 

regulations that encourage land-owners to irrigate more efficiently, apply fertilizers responsibly, 

and consider riparian buffers or water retention ponds for the long-term resilience of their farms.   
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Brainstorm 

 

 

Political and Legal Forces – Colleen Hammond (1394 words) 

 The Jijuktu’kwejk Watershed Alliance (JWA) is a relatively new association, officially 

coming together just over a year ago. Their emergence seems to be well timed with respect to the 

current political climate. The organization can expect a relatively consistent political arena on all 

fronts. The federal, provincial, and municipal governments have all been recently elected 

removing the uncertainty related to campaigns and elections. 

Federal 

Justin Trudeau’s Liberal government provides a much more receptive climate in which to 

discuss the environment than the previous Progressive Conservative (PC) government. The 

Liberals campaigned on an environmentally conscious platform making promises to address 

climate change, strengthen environmental assessments, and protect our water resources (Liberal, 
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n.d.-a). The platform specifically stated the government's intention to work with different levels 

of government to protect freshwater ecosystems and watersheds (Liberal, n.d.-a). This sort of 

public commitment bodes well for the JWA as it suggests that at the very least they should be 

able to count on the federal government to support their initiatives in principle and potentially 

even in kind.4 

Provincial 

The state of provincial politics also seems to be advantageous for the JWA. The latest 

provincial election occurred on May 30th 2017 and resulted in the re-election of the Liberals and 

premier Stephen McNeil (Gorman, 2017). This re-election of the Liberals will be a relatively 

neutral force on the organization, however, the continuity it provides will create a stable political 

arena with less chance of surprise policies or legislation. 

More importantly, is that the environment, in one form or another played a key role in all 

three major parties platforms during the campaign. The Liberals promised to create a 

“Biodiversity Act” as “part of their vision to ensure a healthy environment” (Gorman, 2017, p. 

21). The PC’s campaigned on “modernizing and extending the Environmental Goals and 

Sustainable Prosperity Act”, “pass(ing) a clean air act”, and “launching the Environmental 

Reclamation and Community Enhancement Fund” (PC Party of Nova Scotia, 2017, p. 20). While 

the New Democratic Party teamed up with the East Coast Law Group and several community 

organization across Nova Scotia to advocate for “an Environmental Bill of Rights to guarantee 

that communities have the right to clean air and water” (East Coast Environmental Law, n.d.; 

Nova Scotia New Democratic Party, 2017; Shaina Luck, 2017). This creates an opportunity for 

the JWA to leverage the support of all parties with a non-partisan project. 

                                                 

 

4 The potential for grants and funding through the federal government will be discussed 

in the Economic section. 
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The Jijuktu’kwejk watershed is divided into two provincial ridings Kings County North 

and Kings County South. In the spring election Kings County North re-elected PC John Lohr a 

prominent agri-business man as MLA (Province of Nova Scotia, 2017). While Kings County 

South re-elected Liberal MLA Keith Irving (Province of Nova Scotia, 2017) creating potential 

political barriers for the JWA. However, more likely this will be an opportunity. Mr. Lohr may 

be a very important alley for the JWA. His strong connections to the agriculture community 

could be a bridge to reaching the agricultural community; something the JWA has already 

identified as a challenge.5 

While the political divide could be an issue the JWA has the opportunity to position itself 

as a non-partisan group who can span party lines. The MLA’s for both Kings County North and 

South have voiced their appreciation, support, and admiration for non-profits and volunteers 

within the community (Community Sector Council of Nova Scotia, 2017). This community non-

partisan focus positions the JWA in a strong position to receive cross party support. 

In theory environmental initiatives should be supported by all the major parties. 

However, how these promises translate into action remains to be seen. While all three major 

parties have environmental initiatives in their platforms, they were also all criticized during the 

election for their lack of willingness to make any firm commitments or set real goals pertaining 

to their initiatives (Withers, 2017). 

Municipal 

The Jijuktu’kwejk watershed encompasses the towns of Berwick, Kentville, and 

Wolfville and the Municipality of Kings County. While each zone has its own mayor, Kings 

County also has 9 electoral districts, each with its own councillor (Kings, 2016). The biggest 

challenge for the JWA will be navigating the multiple political districts that the Jijuktu’kwejk 

                                                 

 

5 Further discussion on the importance and influence of agriculture on the JWA will be 

discussed in the Social section. 
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watershed involves.6To give some perspective we must consider that Kings County has “about 

60,000 people in the area whom are represented by 60 representatives on town councils, in 

addition to the county council” (Berman, 2016). This does not include the mayors and 

councillors who represent, Berwick, Kentville, or Wolfville. With such a busy municipal 

landscape, ensuring that all the relevant stakeholders are informed and supportive will be a large 

task. The number of players involved may negatively affect the JWA as it may a significant 

amount of time and resources to engage everyone, which will take resources away from 

conservation work. 

Legal 

There is both federal and provincial legislation supporting the JWA’s vision to create a 

“swimmable, drinkable, fishable” river (Jijuktu’kwejk Watershed Alliance, 2017, p. 1). The 

JWA’s strategic plan outlines several goals it hopes to achieve, one being to bring concentrations 

of pesticides, nitrates, bacteria, etc. to within accepted CCME guidelines (The Jijuktu’kwejk 

Watershed Alliance, 2017). Federal legislation such as the Fisheries Act (1985) can aid the JWA 

by providing legal backing. However, these same protections will actually make some of the 

alliances other goals, such as removing obstructions and restoring the river (The Jijuktu’kwejk 

Watershed Alliance, 2017) more difficult. Altering the river bed will affect fish habitat and any 

type of physical works in the river will require collaboration with multiple levels of government 

(Fisheries Act, 1985). This means that JWA will have to invest quite a bit of time and perhaps 

money into obtaining permits for some of the activities it wishes to undertake. 

The federal government promised to rebuild Canadian Environmental Assessment Act 

(CEAA) that was severely weakened under the Harper government (Lindgren, 2016). The 

Liberal government has begun reviewing CEAA, but the process is far from complete and the 

                                                 

 

6 The Annapolis Valley First Nation is notably absent from this section as it is covered in 

depth in the Social section. 
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thus the outcome unknown (Government of Canada, 2017). What the JWA can take from this, is 

a sign that environmental protection is being taken seriously. 

On a provincial level the there are two main pieces of legislation that could play a role in 

JWA’s strategic plan; The Environment Act, 1994-95, c.1, s.1 and The Environmental Goals and 

Sustainable Prosperity Act (EGSPA), 2007, c.7, s.1. The Environment Act (1194-95) regulates 

water use, quality, and protection and the EGSPA (2007) sets specific goals and actions for 

creating a greener economy in Nova Scotia. This legislation could be used to JWA’s advantage 

to gain government support and funding for their projects. 

While there is a great deal of environmental legislation around water quality, 

enforcement seems patchy at best. Reports indicate that the Jijuktu’kwejk watershed is known to 

exceed the CCME guidelines for nitrogen, and phosphorous. The river also exceeds the CCME’s 

recommendations for fecal coliform levels in irrigation water, and by Health Canada for 

recreational uses (Brylinsky, 2014). However, there seems to be little being done to address the 

rivers health which indicates a level of apathy from industry, agriculture, and the community. 

While the regulations and legislation may be on the side of the JWA the lack of community 

concern will be a major hurtle. 

Conclusion 

While the overall picture suggests that politically and legally the JWA should find high 

levels of support, it likely their support will depend on the organizations ability to engage the 

community and increase both awareness and concern for the health of the watershed. The 

external political forces acting on the JWA at present provide many opportunities if considered 

carefully. The large number of political players especially at the municipal level could create 

setbacks and decrease the organizations ability to function efficiently. Current environmental 

legislation and regulations can also be positive forces on the organization and leveraged to garner 

support. The organization, however, will have to walk a fine line, as legal battles would severely 

decrease community support and be a costly endeavour. Choosing strategic community and 

political allies will greatly increase the JWA’s ability to achieve their goals. 

Economic Forces - Tim Briand-Evans (1493 words) 
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Introduction 

The Jijuktu’kwejk Watershed Alliance (JWA) is an organization which spans across 

multiple communities from Berwick to Wolfville in Kings County, Nova Scotia (Jijuktu’kwejk, 

n.d.). As a relatively new organization, formed in 2016, it has several nearby external economic 

forces that could influence how it operates.  

Nearby Farms and Organizations Affecting the JWA 

The JWA is located west of the Jijuktu’kwejk River, which has several farming 

operations and organizations that have an influence on the JWA. Agriculture and farming has a 

major influence on the local area, especially Kings County farms, which reported just over $200 

million dollars in farm receipts in 2010 (Statistical Profile, p. 2, n.d.). This accounted for around 

34% of all receipts reported in Nova Scotia and the agriculture field in the area had a surplus of 

around $27 million dollars (Statistical Profile, p. 2, n.d.). 

The agriculture in the local area has had a negative impact on the Jijuktu’kwejk River, 

which is a major focus of the JWA. The Jijuktu’kwejk River (also known as the Cornwallis 

River) has been deemed to be “little more than a farm sewer” and falls into the top ten most at-

risk rivers in Canada (CBC News, 2002). Due to the fact that agriculture plays such a large part 

of the economy in the area, the JWA faces many social challenges dealing with the farmers in the 

area. As noted in the position paper, Kings County Federation of Agriculture (2015), farming is 

an essential part of the county. According to the census in 2011, direct and indirect agriculture 

related jobs in Kings County were numbered around 11,078 (Kings County Federation of 

Agriculture, 2015). The JWA would need to assure farmers that the JWA’s activities will not 

impede their ability to do business, but in fact make it better. If the activities of the JWA are seen 

as interference with the farmer’s businesses, they could possibly make the activities of the JWA 

very difficult because of the potential for economic interference. The voice of farmers would 

carry further than that of the newly formed JWA, which could bring negative publicity to the 

JWA. Due to these social implications (discussed more in the Social Forces section), 

organizations and investors could be less likely to work with the JWA if they believe that the 

JWA has a negative influence on the local economy. 
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Another avenue that the JWA could follow in pursuit of capital for their operation is 

through grants and funding. If the JWA were to attempt to apply for federal funding or grants, 

there is the possibility of competition due to the high number of organizations in the area, which 

could limit the JWA’s potential to acquire outside funds. See Government Grants and Funding 

section for further information regarding funding methods. 

Wolfville Economic Action Plan 

In September 2012, the Wolfville Economic Action Plan was developed to show the 

current situation and future proposals for the economic state of Wolfville. The plan’s main focus 

is on tourism, retail and education & research, which presents potential for the JWA to increase 

funding (Wolfville Economic Action Plan, p. 3, 2012). The objectives set in this action plan for 

tourism included (Wolfville Economic Action Plan, p. 3, 2012): 

 Land 1 attraction in top 10 on trip advisor by end of 2013 season 

 Increase occupancy by 2 points (from 50.8%) in 2013 

 Facilitate the successful development of 2 tourism businesses 

 Establish a funding source for an ongoing tourism marketing / development program 

The focus of tourism in Wolfville’s Economic Action Plan provides opportunities for the 

JWA to develop. The JWA’s project, the Jijuktu’kwejk River, could prove to be a major 

attraction to tourists if the river were to be cleaned up. With it currently being on the top 10 most 

at-risk rivers in Canada, it could attract publicity if it were all of a sudden be removed from this 

list. Economic benefits for the JWA could be in the form of assistance with research and 

development, volunteers, and funding. If the economic action plan of Wolfville is to land one 

attraction in the top 10 on trip advisor, that one attraction could be the Jijuktu’kwejk River.  

Statistics gathered by the Canadian Tourism Commission (CTC) indicated that “the most 

important outdoor activities considered when choosing a destination were coastal sightseeing, 

hiking, beach exploring, outdoor swimming and nature observation” (Wolfville Economic 

Action Plan, p. 14, 2012). It is important to note that nature observations fell in the top 5 of 

outdoor activities done by tourists in Wolfville and the Annapolis Valley regions (Wolfville 

Economic Action Plan, pg. 14, 2012). This positions the JWA well to work with the tourism 

industry to promote the beauty of Wolfville’s rivers. 
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Wolfville has an economy which is subject to national retail trends, changing consumer 

behavior and federal fiscal policy (Wolfville Economic Action Plan, 2012). Despite this, the 

economy of Wolfville is quite stable. According to the Wolfville Economic Action Plan (2012), 

there were projected increases in capital spending in 2012 (59%), especially on improvements to 

infrastructure such as store improvements. The JWA’s focus on environmental restoration would 

complement the retail outlets centered on outdoor activity. As noted before, tourism being such a 

huge contributor to the local economy makes it possible that these retail stores would want to 

invest in activities undertaken by the JWA because it could in turn raise sales in the area. 

Mi’kmaq First Nation Communities 

There are two Mi’kmaq First Nation communities in the local area near the JWA, namely 

the Annapolis Valley First Nation and the Glooscap First Nation. The activities of the JWA for 

the purposes of this project focus on the Jijuktu’kwejk River, which is located between these 

First Nation communities. 

The Annapolis Valley First Nation’s Coordinator of Economic Development, Sarah 

McDonald, has been working with the JWA hosting various meetings and public discussion 

around the local area (Grapevine, 2017). This exposure into the community through the 

Annapolis Valley First Nation helps to bring awareness to the activities of the JWA, which can 

attract investors, volunteers, and researchers. With limited funds at their disposal, the JWA can 

benefit greatly from the advertising provided from these meetings and public discussions. 

In April 2014 (Hants Journal, 2013), the Glooscap First Nation was establishing an 

economic development corporation, focusing on: 

“Building partnerships with neighbouring municipalities, businesses and organizations in 

order to benefit the entire region and to create a sustainable change in the Glooscap community” 

(Hants Journal, 2013). 

The Glooscap First Nation’s focus on benefiting organizations in the region could prove 

beneficial to the JWA, as the JWA’s focus is on the restoration of the Jijuktu’kwejk River. It is 

possible that this First Nation community has the capability to provide either funding or 
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fundraising opportunities for the JWA. This is important for the JWA as they are such a new 

organization which needs to prove itself. 

Government Grants and Funding 

Within the Municipality of the County of Kings, there is an opportunity for grants if an 

organization provides one of more of these services; policing, school breakfast programs, animal 

control, emergency measures, culture, historical, and/or heritage (Grants to Organizations Policy 

(Report to Committee of the Whole), 2011). The focuses of the activities of the JWA could fall 

into the cultural, historical, or heritage part of these services due to the river’s connection to 

Mi’kmaq culture, which may provide access to the grants. 

The Aboriginal Community Development Fund is a fund that “supports community-led 

initiatives and projects that generate community economic benefits for Nova Scotia Mi'kmaq and 

other Aboriginal people in the Province” (Office of Aboriginal Affairs, n.d.). The JWA’s focus 

on the Jijuktu’kwejk River, which has a strong influence with the local Mi’kmaq, could provide 

them access to this source of funds.  

The federal government is committed to the protection of freshwater which includes the 

protection of watersheds and investments in wastewater treatment technology (Liberal, n.d.). 

According to government’s campaign promises, $1.5 million would be restored into freshwater 

research (Liberal, n.d.). As the Jijuktu’kwejk River has reached the top ten most at-risk rivers in 

Canada (CBC News, 2002), it is likely that the federal government could support the JWA in its 

recovery.  

 Most Pressing Forces & Key Opportunities 

In conclusion, the JWA is being impacted by several economic forces: farms, local 

organizations, tourism, and trends. The JWA’s ability to work positively with farmers could 

mean the difference between securing funding and being suppressed economically. The main 

issue that the JWA will face is their limited funding, which they may have to compete with local 

organizations for. Tourism could be a positive force for the JWA due to Wolfville’s objective of 

getting one attraction onto the top ten list for trip advisor. The stronger the economic impact of 

restoring the Jijuktu’kwejk River, the more likely the JWA will be able to gain funding. Key 
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opportunities for the JWA lie with relations with the Glooscap First Nation and the Annapolis 

Valley First Nation as they can be positive spokespeople for them. 

Social Forces - Jamie Allan (1430 words)  

I. Introduction 

The Jijuktu’kwejk Watershed Alliance (JWA) is a community based organization in 

Kings County, Nova Scotia working to restore the Jijuktu’kwejk (Cornwallis) River (JWA, 

2017). Given its community ties, social issues are deeply embedded within, and vital to the 

functioning and success of the organization. A thorough identification of the social forces 

currently influencing the JWA requires an in-depth analysis of the demographic, social, and 

cultural aspects of the community. This will include population demographics, important 

stakeholder relationships, as well as the state of public opinion surrounding farming, agriculture, 

and the condition of the river.  

II. Forces 

2.1 Population Demographics 

In 2016, the population of Kings County was 60, 600, and within this larger population, 

15% of residents fell between the ages of 0-14, 64% between 15-64, and 21% were 65 years or 

older. The majority (~57%) of the cohort aged 15-64 were 40 years or older, and only 3,595 

people, or roughly 9% of the cohort, were within the ages of 15-19. Indeed, the county has an 

aging population with an average age of 43.9 (Statistics Canada, 2017). 

This older average age of the population may represent a positive opportunity for the 

organization. The JWA has identified the need to connect citizens with the river through 

environmental education and has stressed the need to assess the existence of environmental 

education opportunities in the community (JWA, 2017). Population demographics will guide the 

JWA on where to focus their educational efforts; programs targeted at youth aged 0-14 and 

adults between the ages of 40-64 will allow the organization to reach their maximum audience. 

With an aging population, the majority of citizens likely remember a time when the river was 

clean and widely used by the community (Statistics Canada, 2017). The JWA can appeal to the 

positive memories of this demographic to foster a renewed concern for the health of the river and 
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inspire action. An older demographic also suggests a higher number of retired citizens who may 

have more time and resources for volunteering. 

2.2 Stakeholder Relationships - Annapolis Valley First Nations 

An influential stakeholder within Kings County, and with whom the JWA will have to 

engage, is the Annapolis Valley First Nations (AVFN). The Cornwallis River has a symbolic and 

cultural meaning for this community given that the AVFN is located right along its banks (CBC 

News, 2011). First Nations are currently in contention with the provincial government over the 

name of the river due to its homage to Governor Edward Cornwallis, a historical figure known 

for his insidious treatment of First Nations people. This fight began in 2011and in 2016 the 

AVFN submitted an application to GeoNova, the provincial body responsible for place names in 

Nova Scotia, requesting that the river be returned to its traditional name of Jijuktu’kwejk 

(Donovan, 2016). 

The JWA recognizes the importance of establishing a cooperative working relationship 

with local First Nations groups. The organization has made the conscious decision to honour 

Mi’kmaq heritage and validate the ongoing name dispute between AVFN and the provincial 

government by using the traditional name Jijuktu’kwejk in its title rather than the common name 

Cornwallis (JWA, 2017). This was an important step in creating opportunities for beneficial 

collaboration between the JWA and the AVFN. 

The current willingness can be seen from the fact that the AVFN is a governing body 

within the JWA, with Sarah McDonald, a member of the AVFN, sitting on the board as the main 

First Nations contact. Further, one of the JWA’s summer students was hired directly through the 

AVFN. This cooperation allows the JWA to take advantage of First Nations experience with 

community led action. However, it is imperative that the JWA remain cognizant of the 

importance of maintaining this healthy relationship with the local First Nations groups, as any 

neglect, antagonistic actions, or poor treatment may result in a shift to a relationship that is a 

potential threat to their success. 

2.3 Public Opinion 

2.3.1 Agriculture and Farmers  
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Due to favorable climatic conditions and strong local investment, Kings County has 

developed the most abundant and diverse agricultural production in Nova Scotia (Government of 

Nova Scotia, 2017). Farming and agriculture have a strong local orientation in Kings County, 

and given its degree of embeddedness within the community, public support is unlikely to waver 

in years to come (Nova Scotia Federation of Agriculture, n.d.). 7 

Not surprisingly, farmers in Kings County have a history of being vocal against actions 

that threaten their interest (Kings County Farmers Association, 2015). Farmers see Kings County 

as the “bread basket” of Nova Scotia, and see the protection of its limited farmland as paramount 

to maintain provincial food security (Chronicle Herald, 2016). This sentiment led to the passing 

of the community easement act in 2009, which ensures that more than 20 acres of agricultural 

land in the county will continuously remain available for farming (Chronicle Herald, 2016). A 

second example of farmer vocalization came about in response to the Kings 2050 proposal, 

where 379 registered farmers in Kings County participated in a survey to voice their opinions 

(KCFA, 2016) 

It is expected that farmers will pose a major threat to the JWA and its goals. As per JWA 

(Hatt et al., 2017), much of the property directly surrounding the river is farmland. 

Unfortunately, the results obtained from ongoing river testing will lead to river restoration efforts 

that will likely interrupt farming operations, specifically in regard to the availability of water for 

irrigation. According to Levi Cliché, a member of the Clean Annapolis River Project, the JWA 

will benefit in farmer negotiations from being a community based organization as opposed to a 

government agency (Hatt et al., 2017).  

2.3.2 Perceptions of the River  

                                                 

 

7 See Economic forces for an explanation of the economic impact of agriculture on Kings 

County 
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The Cornwallis River was once an important source of food, recreation, and revenue for 

the Kings County community, but today citizens have become fearful of the river due to 

concerns of water pollution and unsafe swimming conditions (Story, 2012). Such public 

perception will be a major threat to the JWA in its attempt to generate public support and acquire 

volunteers. 

     However, Kings County does have a history of community driven local action 

which presents an opportunity for the JWA if they are able to take advantage of these 

experiences in pursuit of their own goals. This is particularly true given that some of this 

activism has been successful in achieving benefits for the river. In the 1970s the river was in 

such a degraded state that it triggered a 25 year community campaign to close and relocate the 

community landfill. The campaign was successful, and in 1999 the landfill was officially closed 

(Story, 2012). Thus, the community has both the ability and the capacity to drive real change, 

setting precedence for the type of change the JWA is seeking.  

     According to Cleveland and Kennedy (2010) there are many different local 

groups that are working on river pollution, and this fact has the potential to be both a threat and 

an opportunity for the JWA. These groups include the Friends of the Cornwallis River Society 

(FOCRS), the Growers Water Group, as well as the Upper Cornwallis Headwater Society. If the 

JWA is able to collaborate with these organizations, their existence will serve as an opportunity. 

This was apparent when summer students collaborated with, and received guidance from, 

individuals in numerous local organizations whilst pursuing their work for the JWA (Hatt et al., 

2017). However, it may also be true that the market for this type of organization in Kings County 

is saturated; citizens may already be overwhelmed with the number of similar organizations and 

unsure of which one to support, and these organizations will likely compete for the same sources 

of external funding. 

3. Conclusion 

Overall, the JWA will face both opportunities and challenges from its surrounding social 

environment. The success of the organization will depend on its ability to align itself with local 

farmers, the agricultural industry, and the AVFN, and to take advantage of past experiences with 

the river to overcome the current rhetoric of fear that exists among citizens. Without all of these 
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components, the JWA will be unable to generate the level of public support that is needed to 

achieve its goals. 

Technological Forces - Mirabai Alexander (Orig. 1495 words, Revised 1415 words) 

JWA seeks research, public engagements and partnerships throughout the Jijuktukwejk 

watershed for a fishable, drinkable, swimmable river (Jijuktukwejk Watershed Alliance, 2017). 

Technological forces surround the organization’s ability to achieve their mandate such as i) 

emerging monitoring and remote sensing technologies, ii) social media and iv) virtual 

workspace. 

Force: Emerging Technologies in monitoring software and remote sensing 

Technology is always changing, therefore the JWA will have to be considerate of latest 

versions of technical monitoring equipment. JWA board members have the skills and expertise to 

use emerging technologies. To date, events organized by JWA have had little technological 

focus, e.g., canoe trips with limited. Overall the organization members have a high 

comprehension and understanding of some technologies such as GIS, drones, water quality 

monitoring equipment etc. The organization currently has multiple GIS layers, aerial imagery 

and drone images to interpret threats to the river. JWA board members lack the capacity to fully 

organize, interpret and analyse these data. 

One emerging technology LiDAR would be useful, freely and accessible in NS within 

two-four years (Chronicle Herald, 2016). LiDAR provides the most sophisticated and detailed 

information of canopy cover, fluvial geomorphology and underwater topography to better fulfill 

the mandate of assessing the state of the Jijuktu’kwejk River (Flener et al., 2013). Although 

currently GIS data from NSDNR suffices, the organization should concentrate on integrating 

LiDAR for conservation, such as identifying key areas for protection. 

JWA could more efficiently monitor target species on the river as part of their work to 

make a ‘drinkable fishable livable river’ (The Jijuktukwejk Watershed Alliance, 2017) using 

Environmental DNA (e-DNA); an increasingly popular conservation tool (Thomsen & 

Willerslev, 2015). E-DNA works by taking a single sample of water, soil, sediment processed for 

150$ to identify all organisms that are in that waterbody (Thomsen & Willerslev, 2015). If e-
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DNA showed wood turtles, trout or other charismatic ecosystem health indicators, JWA 

members or volunteers could easily collect a water sample from downstream and by taking 

additional samples upstream, identify the exact tributary. With detailed locations of brown trout, 

JWA may convince anglers to be partners in the river restoration. If invasive species are located 

using e-DNA, appropriate removal tactics could be considered, further enforcing partnership 

relations with anglers if it threatens fish (Mahon & Jerde, 2016). 

JWA could also gain publicity and branding of the ‘biodiversity value’ of the river using 

e-DNA to discover new species with undecipherable juvenile stages. The organization currently 

plans to partner with wood turtle conservation groups to find out whether these species at risk 

inhabit the Jijuktu’kwejk River (J. Brazner, personal communication, September 2017). Three 

wood turtles were found along the river in the early 2000s; JWA could invest in this emerging 

technology to build upon a hopeful species recovery of wood turtles along the Jijuktukwejk 

River. ‘Turtling’ volunteers at the NGO, Mersey Tobeatic Research Institute found that if 

volunteers were finding at least one turtle, their satisfaction and return-rate to other conservation 

events was higher (J. Headley, personal communication, September 2017). With general 

locations of known wood turtles from e-DNA volunteers find turtles faster. If e-DNA shows 

menial wood turtle populations JWA may proceed swiftly to choose more robust indicator 

species without wasting time. The cost for processing e-DNA is menial and could be acquired 

from small government grants, personal donors or crowdfunding. 

The force of emerging and evolving technologies has a net positive impact by providing 

more precise and accurate scientific information, increase branding potential, and efficient use of 

volunteer and member time. 

Force: Social Media 

As evidence in low turnout to JWA community engagement events, and new inception, 

social media can provide a low-cost method to brand the organization, educate, obtain volunteers 

and financial support towards restoring the river. Yet there is an overload in digital photography, 

photo-blogs and memes to communicate environmental messages (Adams & Gynnild, 2013). 

Other NGOs addressing JR issues also using these platforms and it may be difficult to 
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distinguish themselves. To achieve the JWA’s strategic goal of engagement, followed by 

influencing policy, it must become more digitally ‘fit’ (Eyal, 2016). 

Currently, JWA advertises through Facebook and a website; however, these avenues have 

yielded few participants. There are opportunities for JWA to build Instagram accounts as 

membership grows; allowing for a better understanding of community perceptions and use of the 

river through images (Chen & Sherren, 2017). The popularity of videography or animation could 

better illustrate complex river processes quickly and visually to target a broader audience. With 

overall attention spans declining, videos may reach more people on social media then images 

(Adams & Gynnild, 2013). The development of JR-specific videos would be costly, timely and 

require specific expertise that exceeds JWA.This challenge could be addressed by: i) cooperating 

with university media programs, ii) open source videos on ecological processes that threaten the 

river or iii) open source infographics. JWA could also consider attracting social-media savvy 

volunteers online; connecting with cyber-volunteers to take on outreach tasks that board 

members don’t have the capacity for (Raja-Yusof et al., 2016). Crowdsourcing is another form of 

social media to acquire funds; as government funding and membership fees may constrain the 

JWA’s ability to monitor and restore the river. 

Social media is contributing to the revival in natural-history interest (Tewksbury et al. 

2014) and JWA could implement iNaturalist, a free, easily-used app for watershed outreach 

events. iNaturalist introduces people to the world of species identification. Species along the 

river could be recorded by photo and then are confirmed on the app by crowdsourcing 

identifications (He & Wiggins, 2015; Joppa et al., 2012). iNaturalist is a tool for JWA to create 

approachable, conservation-centered public events, where people learn about the river with a 

purpose. In 2017, multiple bioblitz events occurred in parks and urban areas across Nova Scotia, 

where hundreds of people of all ages explored to document thousands of species through the help 

of this photo-guided, expert-confirmed app (J. Headley, personal communication, September 

2017). iNaturalist is free to download and easy for JWA to instruct participants on basic-use in a 

bio-blitz for the river. As an NGO, events that collect expert-confirmed scientific data about new 

plant, fish and wildlife species along the river could generate interest outside of the counties, and 

nurture wider ranging engagement. The gamification aspect of using a phone app is also 

beneficial in allowing JWA to better attract youth to their cause. 
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Social media is a strong opportunity for the organization to gain members, support or 

student research at local universities in Nova Scotia. Since most of the population living along 

the river is farmers and retired / older demographic; the force of social media remains a low 

opportunity. 

Force: Virtual workspace 

JWA board members are unpaid volunteers with research, organization and outreach 

efforts occurring virtually. Most board members thus ‘work remotely’ through a volunteer basis 

and have other full-time jobs (J.Brazener, personal communication, 2017). Without a physical 

shared space with daily interactions, there may be more miscommunications when discussing 

more complex watershed concepts and making decisions that require closure outside of the 

monthly meeting schedule. Enthusiasts of interactive research platforms such as google docs 

create ways of discussing watershed goals (Bach & Stark, 2004) but work done remotely is less 

accountable. It is easier to tell whether a board member is working on compiling GIS maps if 

you see ARCmap open, whereas working remotely it’s more challenging. The evolution of 

remote working increased generally throughout the workforce with the prevalence of internet in 

the 1990s-2000s. The organization benefits greatly from monthly meetings in-person, as 

evidence from the discussions generated in meeting minutes. As the organization creates a larger 

profile and impact, the ability to secure more government funding may result in more paid 

positions and paid full-time members working in a shared space. Furthermore, this would 

increase efficiency, accountability, and decrease miscommunications. Since initial board 

members have other full-time jobs, and the organization has little funds to pay staff, the force of 

a virtual workspace carries only a low threat as there is little alternative. 

Summary of technological forces 

The force of social media remains as a low opportunity since many community members 

and farmers are best communicated to in person and virtual workspace is the only viable option 

leaving this force as a low threat. The strongest opportunity is using emerging technologies to 

conduct science and public outreach on the river, building credibility for the group finding 

cooperation within communities to restore the river. 

Environmental forces - Kim Mortimer (1373 words) 
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Introduction  

During our initial brainstorm, our team identified several forces that could impact the 

Jijuktu’kwejk Watershed Alliance, and be broadly classified as “environmental” issues. 

However, given that the organization has an environmental focus, there are substantial overlaps 

between environmental forces and the other forces. We opted, as a group, to focus environmental 

issues to those forces associated with natural or otherwise inhuman forces. 

After the brainstorm I arrived at two potential forces: floods and other disasters, as well 

as climate change. After a review of planning documents from the Municipality of the District of 

West Hants (2013) and Kings County Planning Services (2012), I came to the conclusion that 

climate change will impact floods and other disasters, split the subject into two areas – floods 

and droughts – and identified another potential force: brownfield sites. More detail on each of 

these will be detailed in the following sections. 

Flooding 

The area surrounding the Jijuktu’kwejk (Cornwallis) River is subject to periodic flooding. 

For example, flooding in 2003 occurred in the city of Kentville (in part due to the Jijuktu’kwejk 

River); the flood conditions caused more than $20 million in damages across Nova Scotia 

(Malloy, 2009). The Nova Scotia Flood Event Database shows reports of flooding in the 

Kentville area dating back to 1759 (n.d.). The adjacent Municipality of the District of West 

Hants, in its Climate Change Action Plan, identified coastal and inland flooding as two of “the 

three most concerning natural hazards in terms of risks to life and safety and damage to 

infrastructure” (2013, p. 7). 

Climate change will play a role in future flood risks. Richards and Daigle predict a slight 

increase in both annual precipitation and sea level for Kentville over time (2011, p. 63). Webster, 

McGuigan, Smith and Collins observed there were no climate change scenarios where the risk of 

flooding decreases (2012, pp. 13-14).  

In the event of a flood along the Jijuktu’kwejk River, operations of the JWA would be 

disrupted. The JWA is officially located in Berwick, Nova Scotia (Jijuktu’kwejk Watershed 

Alliance, n.d.), but makes use of facilities in Kentville – both of which are adjacent to the river. 
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Some possible flood risks include: Disruption of the JWA activities (such as data collection); 

Damage or loss of JWA items (including research data); Damage or loss of any JWA facilities; 

Injury or loss of life to JWA personnel. In the worst case, a flood could pose an existential risk to 

the JWA. 

A flood is also an opportunity for external funding (e.g., Malloy, 2009) and a boost to 

spontaneous volunteering – “individuals who contribute on impulse immediately after a disaster” 

(Lowe and Fothergill, 2003) – which has been previously recognized in Kentville (History 3383 

& Duke, 2010). This could, in turn, bolster the resources of the JWA. There are some caveats to 

this effect: History 3383 & Duke identified that following 2003 Kentville floods, volunteers were 

improperly identified, causing communication difficulties (2010, p. 95), and Lodree Jr. observed 

that the number of spontaneous volunteers seems to decrease 3 weeks after a disaster (2016, p. 

1126, 1128-1129). 

To mitigate these risks, the JWA could turn to the example of the Christchurch, New 

Zealand earthquakes of 2011. Project Lyttletonn is a community group whose prior projects at 

the time of the earthquake included a farmers market, festivals, and workshops (Cretney, 2016, 

p.32). Cretney claimed the successful activities of Project Lyttletonn after the disaster were due 

to adequate resourcing and its experience coordinating with existing disaster response groups – 

in this case, Civil Defense (pp.36-37). 

Floods are going to continue to occur along the river. Assuming that the JWA adequately 

prepares, they could turn a flood into an opportunity for growth, as in the Project Lyttletonn 

example (Cretney, 2016). In whole, floods are a minor potential opportunity. 

Drought 

In 2016, the Kentville area experienced dry weather which one farmer described as a 

“100 year drought” (Gorman, 2016). This dry spell resulted in a corresponding drain on water 

resources – including the Jijuktu’kwejk River – and a reduction in crop production (Gorman, 

2016, & “Drought forces”, 2016). 

Climate change again has a role to play in droughts. Richards and Daigle predict an 

increase in total water deficit over time (2011, p.73). Water deficit is one measure of drought 
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(Municipality of the District of West Hants, 2013, p. 30). The Municipality of the District of 

West Hants ultimately concluded that drought was one of three major natural hazards – the other 

two being flooding (2013, p. 7). 

Risks to the JWA from drought seem to be indirect. For example, reduced access to water 

could drive away residents, decreasing the number of volunteers. A significant drought could 

also negatively impact the Jijuktu’kwejk River, with a corresponding impact on the organization. 

For example, a lower water level in the river reduces the ability of the JWA to survey the river 

and meet its operational goals. 

The public response to droughts and floods, at least in Kentville, appears to be 

significantly different. History 3383 & Duke notes that volunteers responded en masse to flood 

conditions, but there is no corresponding mention of volunteers responding to droughts (2010). 

Likewise, there are no news reports about federal funding in response to the 2016 drought that I 

can find. The main benefit from a drought seems to be the willingness of major water users to 

accept radical solutions, which could offer opportunities to JWA (“Drought forces”, 2016). 

Droughts are likely to continue to occur along the river, according to Richards and 

Daigle’s predictions of future water deficit. However, there are fewer ways for the JWA to 

mitigate the risks, and fewer opportunities available. Thus, a drought presents a minor risk to the 

organization. 

Brownfield sites 

According to the Municipality of Kings County Planning Services “Kings 2050” report, 

brownfield sites are “lands that were previously used for intensive, often industrial, 

developments. These sites typically carry with them a real or perceived risk of environmental 

contamination” (2012, p. 7). Along with the associated dangers to the watershed, these sites also 

pose a potential risk to the JWA in two ways. 

First, the JWA relies on access to the Jijuktu’kwejk River for conservation activities. 

Brownfield sites may disrupt access (by being closed off) or pose a health hazard to access (in 

the event of improper security or signage). Second, brownfield sites are a risk to the JWA in 

terms of associated costs. The remediation of brownfield sites is the responsibility of the 
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property owner (Municipality of Kings County Planning Services, 2012, p. 7), but because of 

their visibility, it is possible that JWA could be called to act. According to Capps, the average 

cost of brownfield remediation is approximately $600,000 US (2014), which is far beyond the 

budget of the newly formed JWA. Roberts also identifies litigation as one area where community 

organizations have taken actions to address brownfield sites, which also carries with it certain 

costs and risks (2009). 

As such, brownfield sites present a minor risk to the JWA. This risk can be mitigated 

through assessing safe access routes to the Jijuktu’kwejk River and performing feasibility studies 

for new projects. They also present a minor opportunity, in that they are locations the JWA can 

use to inspire community action. The JWA could also identify future partners through brownfield 

sites, for example as in the case of the Calumet Initiative (Westphal et al., 2004, p. 22). 

Conclusions 

The Jijuktu’kwejk Watershed Alliance faces at least three unique risks that are 

environmental in nature. These are: floods; droughts; and brownfield sites. Floods appear to 

present minor opportunities to JWA, generally in the ability to procure additional funding or 

volunteers, despite the risk. Brownfield sites have a strong visual appeal, which offers an 

opportunity to the JWA for boosting engagement, but also carries the risk of leaving the JWA 

invested in an expensive site. Appropriate preparation will mitigate the risks. Droughts seem to 

only offer risks at this time, due to limited opportunities and difficulty in mitigating the risks. 

To maximize opportunities, I recommend the JWA prepare a flood response plan and 

identify key areas where the organization could contribute in the aftermath of a flood. I also 

recommend that a map of brownfield sites and owners be developed, to identify partners and 

encourage community involvement. 

Group Synthesis (706 words) 

The Jijuktu’kwejk Watershed Alliance (JWA) is a community based organization whose 

success is dependent on its ability to engage with the community, and increase awareness and 

concern for the health of the Jijuktu’kwejk (Cornwallis) river. As such, the dominant forces 

influencing the JWA are social in nature, namely the community’s strong agricultural identity 
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and current apathy towards the river. While political, economic, environmental, and 

technological forces work synergistically to influence public support and funding for the JWA, 

they do so within the context of Kings County and its complex sociocultural dynamics. 

The social identity of Kings County is intrinsically tied to agriculture. Agriculture in 

Kings County accounts for roughly 10% of all jobs in the local economy, and creates significant 

economic activity for the province (Nova Scotia Federation of Agriculture, n.d.). Farms and 

other agricultural operations surrounding the Jijuktu’kwejk (Cornwallis) River are a significant 

user of the river, as river water is used for irrigation, but also polluted from various sources of 

agricultural runoff. River restoration will pose a threat to farmers’ short term interests, and thus 

efforts to engage with this group of stakeholders will likely be met with resistance. For the JWA 

to be successful in engaging the community and achieving its goals, it is essential that it allies 

itself with the agricultural community. To this end, the local political environment may provide 

an opportunity for the JWA to establish this relationship. 

The overall political climate surrounding the JWA is receptive to environmental issues at 

each of the federal, provincial, and municipal levels. For example, provincial MLA John Lohr - a 

prominent local agri-businessman - was re-elected in the 2017 spring election (Province of Nova 

Scotia, 2017). This MLA has publicly voiced his appreciation, support, and admiration for non-

profit and volunteer organizations in the community, and acknowledged that agriculture as a 

whole must become more environmentally friendly. Given his strong connections with the 

agricultural community in Kings County, he has the potential to be a very important and 

beneficial ally, as he may be able to help bridge any gaps between the JWA and local farmers. 

As previously stressed, this will help the JWA garner necessary public support.    

In addition to this receptive political climate, any environmental disturbances, such as 

flooding or droughts, that threaten the vitality of agricultural production in the community, can 

result in a more receptive community environment (e.g., from farmers). According to HIST 3383 

(2010), past flooding in Kentville resulted in a boost to volunteering, which would increase the 

amount of human capital available to the JWA. Additionally, flooding is also an opportunity for 

external funding (e.g., Malloy, 2009). Despite these benefits, flooding and other environmental 

disturbances still pose some risk of disruption to JWA operations, given their ongoing operations 

in Berwick and Kentville. 
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The JWA is a non-profit community organization that relies on the work of volunteers, 

donations, and external funding (JWA, 2017). Thus, acquiring funding is imperative if the JWA 

is to achieve its goals. Canada’s current Liberal government campaigned on an environmentally 

conscious platform which stressed the government’s intention to work with agencies to protect 

freshwater ecosystems and watersheds (Liberal Party, 2017). This commitment suggests that the 

JWA has a large opportunity to acquire grants and funding through the federal government. 

However, there are a number of local organizations also focusing on restoring the Jijuktu’kwejk 

(Cornwallis) River, thus the JWA is likely to experience intense competition for these funds. 

Given this competition, coupled with the lack of internal revenue sources, it is imperative that 

the JWA minimize its costs wherever possible. In this regard, taking advantage of cost effective 

emerging technologies such as LiDAR, which will be freely accessible in Nova Scotia within the 

next 2-4 years, will prove imperative to the JWA’s success. 

While the synergistic relationships between political, economic, technological, and 

environmental forces are important to the success of the JWA, their overall impact is shaped by 

the complex sociocultural dynamics that exist within Kings County. Social forces represent both 

the biggest threat and the largest opportunity for the JWA, and thus the organization’s success 

will depend on its ability to align itself with the strong agricultural identity of the community and 

generate adequate public support. 
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A.3 Miradi 3-5-7 and 2-prime rule  

Explanation of How Threat Rating Summaries Are Calculated  

Miradi uses a combination of rules for rolling up ratings across targets and threats, and 

for the project as a whole.  

As shown in the grid below, the bottom row contains the overall ratings for each target, 

and the far right-hand column contains the ratings for each threat. Finally, the cell in the lower 

right-hand corner contains the overall rating for the project. Normally the overall project rating is 

based on rolling up the threat ratings in the right-most column, using the 3-5-7 and 2-Prime rules.  

A.3.1 3-5-7 rule.  Multiple threats to individual targets and multiple target threat scores 

are first summed together using the 3-5-7 rule:  

 3 High rated threats are equivalent to 1 Very High-rated threat;  

 5 Medium rated threats are equivalent to 1 High-rated threat;  

 7 Low rated threats are equivalent to 1 Medium-rated threat  

In the example below, the second row shows the Housing threat. There are 3 High ratings 

(which equals 1 Very High) and 1 Very High rating, so it is treated as if it had two Very High 

ratings. In the Ione Chapparal Column, there are 4 Medium ratings (which equals one High), plus 

one High, for a total equivalent of 2 High ratings.  

A.3.2 2-Prime rule.  After the 3-5-7 rule has been applied, the 2-prime rule is used to 

determine the rolled up rating for a target, a threat, or for the whole project. This rule requires the 

equivalent of two ratings at a certain level for the end result to be that level. For example, there 

would have to be the equivalent of at least two Very High ratings to produce a Very High result, 

or two ratings of Medium or above to produce a Medium result.  

In the example below, the Housing threat row has the equivalent of two Very High 

ratings (due to the 3-5-7 rule), so the result is Very High. The Recreational Vehicles row has one 

Medium rating and one Low. Since it does not have two or more Mediums, the result is Low.  

A.3.3 Majority override.  The Majority Override rule ensures that the overall project 

rating is not reduced too much by the other rules. Normally, the overall project rating is a rollup 
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of the threat ratings, using the rules above. However, if a majority of the targets have a rating 

higher than that computed rollup, then that majority rating is used instead.  

For example, if the result of using the 3-5-7 and 2-prime rules gave a project rating of 

Medium, but 4 out of the 6 targets had at least one rating of at High (or Very High), then the 

Majority Override rule would take effect and the overall project rating would be High.  

A.4 Scope, Threat, Irreversibility Rating Explanation  

A.4.1 Scope. Most commonly defined spatially as the proportion of the target that can 

reasonably be expected to be affected by the threat within ten years given the continuation of 

current circumstances and trends. For ecosystems and ecological communities, measured as the 

proportion of the target's occurrence. For species, measured as the proportion of the target's 

population.  

 Very High: The threat is likely to be pervasive in its scope, affecting the target across all 

or most (71-100%) of its occurrence/population.  

 High: The threat is likely to be widespread in its scope, affecting the target across much 

(31-70%) of its occurrence/population.  

 Medium: The threat is likely to be restricted in its scope, affecting the target across some 

(11-30%) of its occurrence/population.  

 Low: The threat is likely to be very narrow in its scope, affecting the target across a small 

proportion (1-10%) of its occurrence/population.  

A.4.2 Severity. Within the scope, the level of damage to the target from the threat that 

can reasonably be expected given the continuation of current circumstances and trends. For 

ecosystems and ecological communities, typically measured as the degree of destruction or 

degradation of the target within the scope. For species, usually measured as the degree of 

reduction of the target population within the scope.  

 Very High: Within the scope, the threat is likely to destroy or eliminate the target, or 

reduce its population by 71-100% within ten years or three generations.  

 High: Within the scope, the threat is likely to seriously degrade/reduce the target or 

reduce its population by 31-70% within ten years or three generations.  
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 Medium: Within the scope, the threat is likely to moderately degrade/reduce the target or 

reduce its population by 11-30% within ten years or three generations.  

 Low: Within the scope, the threat is likely to only slightly degrade/reduce the target or 

reduce its population by 1-10% within ten years or three generations.  

A.4.3 Irreversibility (Permanence).  The degree to which the effects of a threat can be 

reversed and the target affected by the threat restored.  

 Very High: The effects of the threat cannot be reversed and it is very unlikely the target 

can be restored, and/or it would take more than 100 years to achieve this (e.g., wetlands 

converted to a shopping centre).  

 High: The effects of the threat can technically be reversed and the target restored, but it 

is not practically affordable and/or it would take 21-100 years to achieve this (e.g., 

wetland converted to agriculture).  

 Medium: The effects of the threat can be reversed and the target restored with a 

reasonable commitment of resources and/or within 6-20 years (e.g., ditching and draining 

of wetland).  

 Low: The effects of the threat are easily reversible and the target can be easily restored at 

a relatively low cost and/or within 0-5 years (e.g., off-road vehicles trespassing in 

wetland).  


