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Executive Summary 
 
EOS was awarded a New Brunswick Environmental Trust Fund grant to address climate change impacts 
with the establishment of a Tantramar Watershed Committee. 
 
The goals of the project were to: 
1) Establish a watershed committee under EOS that covers the Inner Bay of Fundy Composite and part 

of the Cape Tormentine Composite 
2) Review & assess existing data 
3) Public education on the importance of a healthy watershed in the face of climate change 
4) Set up a water quality monitoring program with a citizen science component and local volunteers 
 
In order to achieve this, EOS hired a full-time watershed coordinator and established a permanent 
watershed committee, the Chignecto Watersheds Committee, to address water issues in the Tantramar 
region. The Chignecto Watersheds Committee worked to build capacity and set up a water quality 
monitoring program. In addition to planning the monitoring program, the EOS watershed coordinator 
collected existing data from other watershed groups, non-profits, government, Mount Allison 
University, and local experts; and developed and delivered educational and outreach materials on 
healthy watersheds and climate change impacts. This final report summarizes these activities, our 
methods, what we know about our watersheds so far, our water quality monitoring program plans, as 
well as recommendations for future work within the Chignecto Watersheds. 
 
The key results of this project: 
1) Established the Chignecto Watersheds Committee 
2) Reviewed and assessed existing data 
3) Educated the public on the importance of a healthy watershed and impacts from climate change 
4) Set up a water quality monitoring program with a citizen science component and local volunteers 
5) Preparing to establish a Silver Lake Association 
 
In conclusion, EOS has successfully established the Chignecto Watersheds Committee and built 
capacity to start up a long-term water quality monitoring network within the Inner Bay of Fundy and 
Cape Tormentine Watersheds. The scarcity of existing data that we found within our watersheds further 
supports the need for a watershed committee to collect baseline data with the establishment of a long-
term monitoring program in our region. From the analysis of preliminary data, we were able to identify 
some sample sites, priority areas, and gaps in knowledge that needed to be addressed. EOS Eco-
Energy recommends that the knowledge gaps be addressed through the implementation of a long-
term monitoring plan, which includes collecting more: water quality data, CABIN data, hydrological 
data, riparian health data, and fish & habitat data. We also plan to build on our work this year to form a 
Silver Lake Association with a citizen science monitoring program. Local knowledge on watersheds and 
water quality has been increased as a result of EOS educational activities and handouts. General public 
outreach and education needs to continue as it is key to increasing peoples’ understanding of the risks 
associated with poor watershed health and low preparedness for climate change. EOS aims to educate 
communities so that they are more resilient in the face of climate change.  
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Introduction 
 
Water quality faces ongoing and increasing threats from climate change impacts such as floods, 
droughts, storm surges, sea level rise, and warmer temperatures are forecast to increase in frequency 
and intensity. The Tantramar region is one of the most vulnerable regions in New Brunswick to the 
impacts of climate change due to its low-lying, coastal location, however, there are many unknowns in 
terms of water quality in our region since the Inner Bay of Fundy and part of the Cape Tormentine 
Peninsula Watersheds are not monitored by any watershed association. Local sustainability and climate 
plans recommend the establishment of a watershed committee. With baseline data collection and 
ongoing monitoring, a watershed committee could work to protect local watersheds in the face of 
climate change. This knowledge could also be used to educate the public on local watershed issues 
and how they connect to climate change in our region. 
 
This year EOS Eco-Energy received funding from the New Brunswick Environmental Trust Fund to 
develop the framework to start long-term water monitoring in the Inner Bay of Fundy and Cape 
Tormentine Peninsula Watersheds. In order to achieve this, EOS hired a full-time watershed coordinator 
and established a permanent watershed committee, the Chignecto Watersheds Committee, to address 
water issues in the Tantramar region. The Chignecto Watersheds Committee worked to build capacity 
and set up a water quality monitoring program. In addition to planning the monitoring program, the 
EOS watershed coordinator collected existing data from other watershed groups, non-profits, 
government, Mount Allison University, and local experts; and developed and delivered educational and 
outreach materials on healthy watersheds and climate change impacts. This final report summarizes 
these activities, our methods, what we know about our watersheds so far, our water quality monitoring 
program plans, as well as recommendations for future work within the Chignecto Watersheds. 

Projects Goals 
 
The project goals were to:  
1) Establish a watershed committee under EOS that covers the Inner Bay of Fundy Composite and part 

of the Cape Tormentine Composite 
2) Review & assess existing data 
3) Public education on the importance of a healthy watershed in the face of climate change 
4) Set up a water quality monitoring program with a citizen science component and local volunteers 

Methodology  
 
Our methodology for the project included: 

1) Hiring a full-time watershed coordinator. 
2) Creating and coordinating the Chignecto Watersheds Committee. 
3) Collecting and assessing existing water quality data within the Chignecto Watersheds. 
4) Setting up a long-term water quality monitoring program. 
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5) Researching, planning and facilitating innovative community outreach and education on water 
quality and climate change. 

Creation and Coordination of the Chignecto Watersheds 
Committee  
 
The Chignecto Watersheds Committee was established in July 2017 to address climate change impacts 
on water quality within the Inner Bay of Fundy Composite and part of the Cape Tormentine Composite 
Watersheds. The name, Chignecto Watersheds Committee, was chosen since the watersheds of interest 
do not cover the entire Tantramar region (Dorchester and Memramcook are within the Petitcodiac 
Watershed) and are located along the Chignecto Isthmus.  
 
The committee is a technical advisory committee with a wide range of expertise from members who 
share an interest in the water quality of the Chignecto watersheds. Active members of the Chignecto 
Watersheds Committee during 2017-2018 included: 

Fred Anderson, President of Local Chignecto NBSCIA & Local Farmer 
James Bornemann, Southeast Regional Service Commission 
Melanie Bos, Former Chignecto Soil & Crop Representative, Agrologist 
Adam Cheeseman, Nature NB 
Kelli-Nicole Croucher, EOS Eco-Energy Watershed Coordinator 
Miranda Corkum, Mount Allison University 
Jennifer Dingman, Fundy Biosphere Reserve 
Emma Garlock, Mount Allison University  
Josh Kurek, Mount Allison University 
Sean LeMoine, EOS Board 
Krista MacKenzie, Department of Environment and Local Government 
Nic McLellan, Ducks Unlimited Canada 
Samuel Ouellette, Current Chignecto Soil & Crop Representative, Agrologist 
 

 
 

 

 

 

 

 

 

 

Figure 1:The newly formed Chignecto Watersheds Committee hard at work. Photo credit: A. Marlin 
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The Chignecto Watersheds Committee met a total of 4 times between July and November. The goal of 
the committee was to plan a long-term water monitoring program in the Chignecto Watersheds. 
Monitoring will provide the Chignecto Watersheds Committee with the data necessary to gain a better 
understanding of our watersheds and could lead to the undertaking of any necessary restoration or 
protection activities, ultimately ensuring healthy watersheds, sustainable ecosystems and resilient 
communities.  
 
Starting off, the committee worked together to decide a name, terms of reference (included in 
Appendix 1), frequency of meetings (once a month until framework in place) and identify other 
experts/stakeholders that may be interested in partaking in the committee. In summary, the 
committee meetings focused on discussing: 

• Lack of existing data 
o What data have we collected so far? What are other possible sources? What does this 

data mean? 
• Focus of our monitoring program 

o Are most of the NB watershed groups focusing on lakes or rivers or both? What types 
of waterbodies are within our watersheds? 

• Sampling methodology  
o Sampling site locations, what equipment is required, standard operating procedures, 

etc. 
• Sample analysis 

o  Where to get the samples analyzed, how much it costs, what parameters to sample for, 
etc. 

• Public education and outreach  
• Engaging the community to take action within their watershed 

Building Capacity for Water Monitoring Program 

 
In addition to the wide range of expertise provided by the Chignecto Watersheds Committee, the 
committee was also joined by guests such as John Russell, Environmental Farm Planner with the 
Agricultural Alliance of New Brunswick and Jenna MacQuarrie, Water Quality Project Manager with the 
Petitcodiac Watershed Alliance at some of our committee meetings to get advice on our monitoring 
program. In addition, we were also in touch with Krista MacKenzie and Erin Douthwright at DELG 
throughout our monitoring program planning for advice.  
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While conducting research to find existing data within our watersheds, our watershed coordinator also 
conducted research on other watershed groups’ monitoring programs in New Brunswick. Other 
watershed groups and ENGOs in the province were very supportive of us and happy to talk with us and 
help us build capacity and get everything into place for our watershed monitoring including the 
Petitcodiac Watershed Alliance, VisionH2O, Shediac Bay Watershed Association, Kennebacasis 
Watershed Restoration Committee, Eastern Charlotte Waterways, New Brunswick Alliance of Lake 
Associations, other members of the NBEN Water Caucus, Nature Conservancy Canada, and Atlantic 
Canada Conservation Data Centre. Collecting standard operating procedures, methodologies, and 
field handbooks from other watershed organizations allowed us to develop our own without 
“reinventing the wheel”. It was especially valuable talking to long standing watershed groups (e.g. 20 
years of water quality monitoring) to learn from their experience over the years. 
 
The Community Based Environmental Monitoring Network provided us with information so we could 
plan to borrow sampling equipment from them during the field season as we build up our own 
equipment bank. They also provided us with resource materials on how to start your own monitoring 
program, and access codes to their online Wet-Pro Water Quality Monitoring Certification Course for 
EOS staff and sampling volunteers to get certified. This certification provides the necessary training to 
conduct meaningful monitoring that produces viable and quality data. 
 
In order to build capacity for our water monitoring program and foster partnerships, EOS’ Watershed 
Coordinator completed online training courses and participated in a variety of workshops, webinars, 
conferences, and meetings. 

Workshops Attended & Training Completed 
 
September 25, 2017 – Freshwater Alliance Webinar, Wetlands: From Science to Action 
September 28, 2017 – Canadian Water Network Webinar, Building Water Resilience: Sustainably 
managing our finite resource 
October 3, 2017 – NBEN Workshop, Climate Change Opens Doors 
October 18, 2017 – Women in Business Marketing Luncheon 
November 9, 2017 - Institute for Catastrophic Loss Reduction Webinar – 20 Ways to Stop the Rain: 
Celebrating Local Leadership 
November 16, 2017 – NBEN In the Flow: A Watershed Workshop 
January 20, 2018 – Tantramar Climate Change Adaptation Collaborative Flood Risk Workshop 
February 14, 2018 – CWRA & IHE Delft Rector Webinar, Climate Change and Water Scarcity 
February 15, 2018 – EcoAction Community Funding Program Webinar 
February 22, 2018 – Southeast Anglers Association and Matrix Solutions Inc. Understanding / Fresh 
Water Habitat / Watercourse / Restoration Workshop  
February 28, 2018 – NBEN Port Elgin Sea Level Rise Workshop 
March 8, 2018 - #CWNSYP Webinar, Community Engagement: Ottawa River Watershed Study 
Wet-Pro Water Quality Monitoring Certification (through CBEMN) 
Registered for CABIN training May 2018 
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Meetings Attended 
 
Chignecto Watershed Committee Meetings: 
July 28 
Sept. 6 
Oct. 27 
Nov. 20 
NBEN Water Caucus meetings: 
July 12 
August 15 
Sept 12 
Oct 17 
Nov 7 
Jan 10 
Feb 13 
March 20 
August 17, 2017 - Tantramar Climate Change Adaptation Collaborative meeting 
September 6, 2017 – Tour of the Sackville Water Treatment Plant (summary in appendix 6) 
September 29, 2017 – Watershed Conversations, Saint John River Summit 
October 24, 2017 - 8th annual national round table on disaster reduction  
October 25-26, 2017 - ASFWB (Atlantic Society of Fish and Wildlife Biologists) Conference 
October 28, 2017 – NBEN AGM, Eco-Confluence 
November 2, 2017 - Maritime Natural Infrastructure Collaborative  
November 4, 2017 - NB Lakes Conference  
November 7, 2017 – Tantramar Climate Change week committee meeting 
January 26, 2018 - Waterfowl park advisory committee meeting  
February 9, 2018 - Tantramar Climate Change Adaptation Collaborative meeting  
March 14, 2018 - NBEN climate change adaptation conference  

Outline for Water Monitoring Program 
 
Our watersheds are located along the Chignecto Isthmus. The Northumberland Strait Composite has a 
drainage area of 452 km2 and a total watercourse length of 328 km, while the Inner Bay of Fundy 
Composite has a drainage area of 495 km2 and a total watercourse length of 546 km. The two main 
municipalities within our watershed include Sackville and Port Elgin. A map provided to us by the NB 
Department of the Environment and Local Government broke up our watersheds into 4 sub-watersheds: 
Cape Tormentine Peninsula, Tantramar River, Misaquash, and Johnson Creek (Figure 2).  
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Figure 2: Map of Chignecto Watersheds provided by DELG 

 
Since our watersheds are mostly small streams and wetlands, we have decided to focus on inland, 
running water for the time being. We could expand into estuaries in the future. The Chignecto 
Watersheds Committee decided to begin monitoring on a sub-watershed basis, starting with the 
Tantramar River Watershed in 2018 and continuing in the Cape Tormentine, Misaquash, and Johnson 
Creek Watersheds for a total of 30 sites across our region (communication with DELG recommended a 
total of 25-30 sites within our watersheds).  
 

 
Figure 3: Tantramar River Watershed Sample Sites, Source: KN Croucher 

 
 



 EOS Eco-Energy Inc. – 2018 

 11 

 
Sample sites were chosen based on accessibility (e.g. proximity to a road or trail). While we are 
budgeting for 12 sites, we selected 15 since spring reconnaissance of the sites might determine some 
sites are not good for sampling. We used a land-use map to choose our sample sites with the goal of 
giving an overview of different land-uses with a representation of impacted and non-impacted sites to 
have an in-depth understanding of our watershed. A few of the sites were selected as they had been 
previously sampled (e.g. Robinson Brook, Tantramar River). We also had a meeting with VisionH2O and 
Shediac Bay Watershed Association to receive advice on sample site selection and location based off 
of their experience.  
 

We plan on sampling monthly, June to 
September. EOS’ watershed coordinator will 
be conducting sampling with another EOS 
staff member or volunteer. We will be 
encouraging citizen science through the use 
of volunteers while monitoring, as well as 
encouraging citizens to monitor changes in 
the environment around them. In order to 
ensure reliable, quality data and field safety, 
we will be providing our staff and volunteers 
training on how to properly sample 
according to our standard operating 
procedures and safety protocols. We will be 
keeping field notes when sampling including 
detailed site description, GPS coordinates of 
sampling location, weather, time, what 
equipment was used (make & model), who 
collected the data, etc. There are a number 
of template field sheets  
 
As an alternative to borrowing a YSI probe 
from the CBEMN based out of Halifax, we 
contacted Mount Allison University which is 
directly across the street from our office to 
make arrangements to borrow the 
geography department’s Hanna 
Multiparameter Meter (HI 9829) to take in-
situ measurements when sampling. This 
probe measures temperature, pH, 
conductivity, and dissolved oxygen. We have 
also obtained 4 Oakton Pocket 
pH/Conductivity/Total Dissolved 
Solids/Salinity Testers for citizen science, 
educational purposes, and additional in-situ 
measurements. 

Figure 4: Tantramar River Watershed sampling site selection using land-use 
map, Photo credit: KN Croucher, Map credit: James Bornemann 
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Where there has been no previous monitoring done within our watersheds and we are collecting the 
baseline, we have decided to run the full suite of surface water quality analyses at RPC. We have also 
been looking into the possibility of running additional samples brought in from our community-based 
monitoring at the Campbell laboratory at Mount Allison. All water quality data collected will be 
compiled into a final report and shared on the EOS website and social media. 

Summary of Existing Data 
 
Data Collected 
 
We collected data from GeoNB, provincial & federal databases, partner organizations, literature 
reviews, student class work from Mount Allison University, and anecdotal observations of our 
watersheds. The scarcity of existing data that we found within our watersheds further supports the need 
for the collection of baseline data with the establishment of a long-term monitoring program in our 
region. A summary of the data that we collected or are aware of for future projects includes: 
 

Location  Data Available Data Source 
Lillas Fawcett Park (Silver Lake) E. coli. Two samples taken 

weekly during the summer. 
Town of Sackville 

Silver Lake Water quality and bathymetry 
data. Taken once during 
summer 2017 

NSERC Canadian Lake Pulse 
Network 

Gaspereau River (94/06/83471), 
Robinson Brook (ATLCBNB07) 

Sampled for CABIN once on 
September 27, 2006 & 
September 16, 2010 
respectively. 

CABIN Database 

Robinson Brook (NB01BT0082), 
Tantramar River (NB01BT0077), 
Aulac River (NB01BT0009) 

Sampled for water quality once 
on September 16, 2010; 
October 3, 2006; and July 23, 
2004 respectively. 

NB Surface Water Quality 
Database 

Clarken Brook, Styles Brook Temperature loggers deployed 
from October – November 
2015. 

Laura Noel 

Square Lake Water quality data collected 
during field season (June – 
Sept) from 2012-2017 

VisionH2O 

Mount Allison University, 
Sackville 

Weather data accessible using 
loggernet software 

Mount Allison Environmental 
Science Department 

Baie Verte North, Cape 
Tormentine, Spence Cove, 
Peacock Cove 

Water quality data  Campbell Lab 



 EOS Eco-Energy Inc. – 2018 

 13 

Tantramar River Watershed  
Sackville Waterfowl Park – 7 
times 
Tantramar Wetland Centre – 1 
time 
White Birch Marshes (3 
wetlands) – (8 samples each) 
Tintamarre NWA (4 wetlands) – 
some several times others 
twice (2 times min – 7 times 
max) 
  
La Coupe River 
Estabrooks Marsh – 6 times 
La Coupe Marsh – 6 times 
Front Lake (Tintamarre NWA) – 
8 times 
Paunchy Lake Ext 3 (Tintamarre 
NWA) – 6 times 
Fort Beausejour Wetlands (2 
wetlands) – 6 times each 
  
Missaquash 
Missaquash Marsh (2 sites) – 8 
times each 
Beausejour Marshes (near 
Beaubassin – 8 wetlands) – 8+ 
times each 

Water quality data. See left 
column for frequency sampled 
between 2016-2018. 

DUC 
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Figure 5: Map representing existing data within the Chignecto Watersheds, Source: KN Croucher 

From the analysis of preliminary data, we were able to identify some sample sites, priority areas, and 
gaps in knowledge that needed to be addressed. 
 
Ecoregion 
 
An Ecoregion is an ecologically and geographically defined area that contain characteristic 
combinations of climate, soil, and topography which result in the development of similar types of 
vegetation. As seen in Figure 6 the majority of our watersheds are located in the Eastern Lowlands 
Ecoregion (Kouchibouguac and Petitcodiac Ecodistricts), while the Johnson Creek watershed falls within 
the Fundy Coast Ecoregion (Fundy Coastal Ecodistrict). The following are summaries of the Ecoregions 
from the New Brunswick Department of Natural Resources “Our Landscape Heritage” (2007). 
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Figure 6: Map of Ecoregions, Source: New Brunswick Department of Natural Resources (2007) Our Landscape Heritage, page 89 

 
The Eastern Lowlands Ecoregion  
 
The Eastern Lowlands are characterized by flat to gently rolling terrain. The Eastern Lowlands actually 
contains the highest percentage of wetlands and the largest area of peatland in New Brunswick. The 
coastal areas which have a mix of sand dunes, salt marshes, and lagoons; while the inland areas have 
peatlands with distinct fauna and flora. The Tantramar Marshes provide valuable habitat for many 
species. Rivers and streams within our Cape Tormentine Peninsula Watershed, along the southern 
Northumberland coast move slowly eastward, merging into lagoons, tidal estuaries, or salt marshes 
before entering the Northumberland Strait; while our other watersheds drain toward the Bay of Fundy. 
The vegetation is primarily boreal-looking conifers due to the low relief, poor soil drainage, and high 
soil acidity. There is an abundance in fire-adapted species such as jack pine, red pine, white pine, 
trembling aspen, and black spruce.  
 
Fundy Coast Ecoregion 
 
This Ecoregion characterizes the Jackson Creek Watershed at the southern tip of our Inner Bay of Fundy 
Watershed. The proximity to the Bay of Fundy strongly influences the temperature from coastal cooling 
effects and also results in heavy summer rainfalls. The cool, moist climate has resulted in a 
predominantly coniferous forest dominated by red spruce and balsam fir. The Bay of Fundy has the 
highest tides in the world and the Chignecto Isthmus presents provincially unique coastal bogs and 
marshes that have formed due to the cool, Maritime climate in low, protected areas behind dunes or 
where rivers drain across low terrain into the Bay of Fundy. 
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Geology and soil type 
 
The Eastern Lowlands Ecoregion  
 
This area is underlain by Carboniferous sedimentary rocks. The predominant rocks are non-calcareous 
Pennsylvanian sandstone, conglomerate, and mudstone that range from grey to red. Sedimentary rocks 
near Port Elgin tend to be reddish from red micaceous sandstone and slightly calcareous mudstone. In 
the vicinity of Aulac there is a patch of Mississipian strata consisting of red and grey sandstone with 
conglomerate, overlain by limestone, gypsum, and other evaporates. Local relief does not exceed 100 
m with the highest points being 200 m.  
 
The soils in this area are poor draining due to the low relief. However, the fine-textured soils resulting 
from a combination of glacial till and marine deposits are well suited to farming. Intertidal plains and 
salt marshes have clay, silt, some fine sand, minor peat and organic sediment. Cape Tormentine has 
slightly more calcareous soils that are sandy loam to loamy soils. Bogs, fens and swamps in this area 
general have 1 – 5 m of peat, muck, minor silt and fine sand deposited in shallow basins and on poorly 
drained surfaces. 
 
Fundy Coast Ecoregion 
 
The rocks in the Fundy Coast Ecoregion range from Precambrian metasedimentary strata to Jurassic 
volcanic rocks, representing the oldest and youngest rocks in the province respectively. Soils are derived 
from igneous rocks including granite gabbro and acidic volcanic rocks. 
 

 
Figure 7: New Brunswick bedrock lithology map, Source: Fahmy, S.H., Hann, W.R., and Jiao, You (2010) Soils of New Brunswick: The 

Second Approximation, ECWG courtesy of V. Zelazny (2007) 
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Figure 8: New Brunswick bedrock geology (regolith) map Source: Fahmy, S.H., Hann, W.R., and Jiao, You (2010) Soils of New 

Brunswick: The Second Approximation, ECWG courtesy of V. Zelazny (2007) 

 
Figure 9: New Brunswick surficial geology, Source: Fahmy, S.H., Hann, W.R., and Jiao, You (2010) Soils of New Brunswick: The Second 

Approximation 
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Figure 10: Soil map, Source: Aalund, H. and Wicklund, R.E. (1950) Soil Survey Report of Southeastern New Brunswick 

Climate 
 
This Eastern Lowlands Ecoregion is typically a temperate continental climate, where it is transitional 
between the warm, dry Eastern Lowlands Ecoregion and the cool, wet Fundy Coast Ecoregion. The 
Northumberland coastline experiences some of the highest summer temperatures in the province 
because the winds in the Northumberland Strait blow warm land air out to sea, rather than the ocean 
blowing cool air onshore. The Bay of Fundy is colder than the Northumberland Strait. There is a notable 
temperature gradient between the coastline and a few kilometers inland. Cool, moist ocean air is forced 
upwards by topography once it reaches the shore resulting in heavy summer rainfalls (some of the 
heaviest in the province). As a result of this, the Fundy Coast Ecoregion has a cool, wet Maritime climate 
with cool, foggy summers and mild winters. The Bay of Fundy boasts the highest tides in the world which 
causes strong tidal mixing twice daily (New Brunswick Department of Natural Resources “Our 
Landscape Heritage” (2007)). 
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A summary of the 2017 Monthly Climate Data (May – Oct) from the Nappan Auto Environment 
Canada Weather Station: 
Date Mean Temperature 

(oC) 
Max Temperature 
(oC) 

Min Temperature 
(oC) 

Total Precipitation 
(mm) 

May 2017 10.5 27.4 -0.5 134.1 

June 2017 15.0 27.6 3.8 86.5 

July 2017 22.2 27.6 16.7 31.9 

August 
2017 

22.0 29.2 15.7 58.5 

September 
2017 

23.4 28.2 18.5 34.1 

October 
2017 

20.3 24.5 17.7 57.6 

 

 
Figure 11: Sackville climate summary, Source: NOAA 
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Land use  
 
A variety of activities take place throughout our watershed including agricultural and forestry activities, 
residential and commercial developments, and conservation areas including, the Tintamarre National 
Wildlife Area and Cape Jourimain National Wildlife Areas. The watershed is also a part of the UNESCO 
World Heritage Site, the Fundy Biosphere Reserve (Figure 13).  Local water threats include residential, 
agricultural, forestry & other developments, algae blooms, siltation, run-off, and erosion.  
 

 
Figure 12: Land-use map of Chignecto Watersheds, Source: James Bornemann 
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Figure 13: Map of the UNESCO Fundy Biosphere Reserve, Source: Fundy Biosphere Reserve 

Education and Outreach 
 
Educating the public on the importance of watershed health in the face of climate change is key to 
enhancing not only watershed health, but also sustainable communities across Tantramar. Since we 
established the first watershed group in our area, we wanted to try to reach as much of the public as 
possible through a variety of mediums including a mail-out brochure, engaging information booths, 
interactive educational programs for local schools and summer camps, social media postings, world 
water day events, and an information session for creating a Silver Lake Association and community-
based monitoring. We also invested in some innovative, interactive educational tools, such as our 
Enviroscape Watershed Table for hands-on demonstrations (http://www.enviroscapes.com/), Oakton 
Pocket Multiparameter meters for educational and citizen science water sampling, as well as a Water 
Quality Educators Guide full of fun, educational activities for K-12. 

Engaging Information Booths 
 
Dorchester sandpiper festival 
 
In July 2017 EOS attended the Dorchester Sandpiper Festival to promote our 2017-2018 projects. We 
attracted people with a draw for a compost barrel, freshly baked cookies from our solar oven, and a 
beanbag toss game that included water protection and conservation tips. We brought along a map of 
our watersheds to speak to people about our plans to establish watershed committee and long-term 
water monitoring program in the Tantramar. We spoke to around 100 people at this fun community 
festival! 
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Figure 14: EOS staff at the Dorchester Sandpiper Festival in July Photo credit: Nic McLellan 

Fall Fair 

In September 2017 EOS attended Sackville Fall Fair to promote our 2017-2018 projects. To promote 
the Chignecto Watersheds Committee, we brought a map of our watersheds, a hand-out brochure on 
“Getting to Know the Chignecto Watersheds” (Appendix 2), a poster on volunteering with our long-
term water quality monitoring program (Appendix 3), and our interactive watershed table. Sackville 
Fall Fair sees about 6000 people per year and based off the popularity of our watershed table with the 
kids, the EOS booth saw most of those people. We also included some water protection & 
conservation tips on our bean bag toss game.  

 

Figure 15:EOS Eco-Energy's information booth at Sackville Fall Fair, Photo credit: KN Croucher 
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Innovative Programs for Youth 
 
Mount Allison University Summer Camp Science Week 
 
On July 11th, 2017, EOS Eco-Energy hosted a morning science session with the Mount Allison Summer 
camps. In total 67 kids participated in the week’s camps and EOS presented 2 hour long activities on 
water and waste management. Participants learned about water with new watershed coordinator Kelli-
Nicole Croucher and Amanda Marlin. They first watched a video describing the water cycle and how 
water moves around the world, then calculated their water usage to understand how they relate to water 
every day. They explored what kind of water there is on earth, how much is salt water and how much is 
accessible. Finally, they conducted an experiment to investigate precipitation and condensation by 
creating a mini water cycle in a jar. 
 
EOS had a great morning presenting for the camp and the organizers said that “the kids all had a great 
time. We really appreciate you guys coming in and teaching the kids about environmental sciences!” 
Over the course of two busy hours all the campers got to participate in both activities and they were 
enthusiastic and excited to learn about water and waste management.  

NatureNB Day in the Life of a Scientist Event 
 
On Saturday, October 14, 2017, EOS’ watershed coordinator Kelli-Nicole Croucher attended Nature 
NB's 'A Day in the Life of a Scientist' event at the Sackville Commons. Kelli-Nicole explained watershed 
science to kids and their parents with some hands-on activities and our fun watershed table. The EOS 

Figure 16:Children using the watershed table 
at Sackville Fall Fair, Photo credit: KN 

Croucher 
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booth was near the entrance, so we were often the first stop when families would come in, and often 
times the parents would have to convince the kids to leave the watershed table to see the other displays! 
The kids had a lot of fun learning about water quality and how we can reduce water pollution.  

 

 
Figure 17: EOS watershed coordinator teaches local families about water science. Photo Credit: Adam Cheeseman 

Salem School Outdoor Education Day – Water Cycle Tag 
 
On October 20, 2017 EOS was invited to spend the day at Salem Elementary School's Outdoor 
Education Day teaching students about the water cycle by getting them to act it out through water cycle 
tag. The game was very successful in teaching the water cycle, since the kids had to understand the 
different stages of the cycle in order to play the game. The sun would tag the water droplets, warming 
them up and causing them to evaporate. Once so many water droplets evaporated, a cloud was formed. 
The cloud gradually got more crowded as more water droplets started to condense until the cloud 
reached capacity and rained!  
 
We stayed for the whole day, so saw ~ 400 students in total. The kids loved the game and tried to get 
through many rounds of “making it rain” so that everyone could get a turn being “it”/the sun! Teachers 
commented on how it was great to see an activity that was education as well as getting the kids 
physically active. A number of teachers mentioned that they were planning on using this game again in 
the future with their classes. 
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Figure 18: Learning about the water cycle with EOS at Salem School Outdoor Day. Photo credit: A. Marlin 

Tantramar Climate Change Week School Visits 

Each year EOS visits local Tantramar middle schools across Tantramar and Memramcook with different 
hands on activities related to climate change. This the EOS watershed coordinator, Kelli-Nicole 
Croucher, teamed up with Lindsay Gauvin of the Petitcodiac Watershed Alliance teach students about 
watersheds, water quality, and climate change with our watershed table 
(http://www.enviroscapes.com/). We started by going over what a watershed is. The watershed table is 
great for demonstrating this since students can see first-hand how watershed boundaries are 
determined by points of high elevation and that all water within a watershed flows into the same 
waterbody. The watershed table demonstration also highlighted that a watershed isn’t just the 
water/waterbodies within the watershed, but all the land within the watershed as well. After discussing 
all the different land-use activities on the watershed table and identifying potential areas of pollution 
(point source & non-point source), students made it rain using spray bottles. The rain demonstrated that 
pollution from all across the watershed, including on land not even close to any waterbodies, would 
eventually make its way into the water via runoff. This taught the students that we have to think about 
how our day to day activities could be impacting our watersheds. Following the pollution 
demonstration, students were engaged in a discussion of engineered and natural solutions to prevent 
the observed pollution and/or flooding problems from happening again. The students were able to use 
felt strips and clay to build & test out their proposed solutions to see how effective they were following 
the next rain event.  
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Figure 19: Watershed table set-up for presentations in Marshview Middle School library, Photo credit: KN Croucher 

Following the interactive demonstration, we gave a brief presentation on our watersheds (e.g. what 
watershed the students lived within, where they got their water supply), how we sample water quality, 
how climate change is impacting water quality, and what effect water quality has on aquatic life. The 
presentation included interactive exercises and discussions to engage the students. We wrapped up 
the activity by discussing what we could do to ensure a healthy watershed. Teachers mentioned that 
the watershed table demonstration was very engaging and informative. There were suggestions of 
putting together a day long enrichment course on water quality & sampling in May/June, as well as 
returning to give a presentation for their intensive learning unit on flooding in the future. Students were 
keen to sign up to volunteer with our long-term monitoring program. The older students (grade 8) were 
also interested in our educational background, to learn what courses they should focus on in high school 
& university to get jobs similar to ours. 

In February 2018, we presented to around 200 students over three mornings (2 mornings at Marshview 
Middle School in Sackville (presented to 4 grade 5 and 4 grade 8 classes) and 1 in Dorchester 
Consolidated School (presented to grade 5, 6,7 & 8 classes)). On March 16, 2018 we will be presenting 
to 4 groups (2 grade 6 and 2 grade 7 classes) in Memramcook. We will also be going into Port Elgin in 
March for an intensive learning unit they are doing on the Gaspereau River. Rather than arriving with a 
pre-set watershed table activity, they have asked the students to come up with questions/topics that 
they would like us to answer/talk about on water quality & climate change. This sounds like it will be a 
great opportunity to encourage students’ curiosity and thirst for learning! The students will be given 
the opportunity to learn about what they want to know more about. We will also be bringing our Oakton 
Pocket Multiparameter Probes to be able to go test & analyze samples and teach about water quality 
sampling. 
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World Water Day Sackville Event 
 
This year World Water Day (March 22) is themed “Nature is the Answer”. EOS & NatureNB are planning 
an event at the Sackville Public Library. This event will include a number of interactive stations to teach 
people about water quality and how ecosystem services can be used to reduce floods, droughts, and 
water pollution. Stations will include: the interactive watershed table (participants will learn about 
watersheds, water pollution, and how ecosystem services can be used to help); trade-off game (a 
mapping game developed by NatCap that “shows how understanding the value of nature can improve 
common natural resource decisions, like spatial planning and land management”); ICLEI Canada’s 
climate resiliency card game (http://icleicanada.org/games); and a demonstration with different water 
quality samples and our Oakton Pocket Multiparameter Probes (participants will get to analyze water 
samples and learn about the different water quality parameters we measure and what they mean). The 
library is also looking at putting together a display of books or a recommended reading list of water 
and ecosystem service themed books available in the library. In addition to EOS & NatureNB advertising 
this event, the library will also be posting this event on their Facebook page, as well as in their March 
newsletter and event calendar. 
 

 
Figure 20: World Water Day promo material Source: worldwaterday.org 

 

World Water Day Trivia Night 

In order to reach a wider audience, in addition to our youth program for World Water Day (March 22), 
EOS and NatureNB will be hosting a World Water Day Trivia Night at Ducky’s in Sackville. This 
establishment attracts local community members in addition to Mount Allison University students. The 
trivia questions will be water and ecosystem services themed. Prizes will be provided. 

Silver Lake Association Meeting 
 
Interest in forming a Silver Lake Association was highlighted since the our initial Chignecto Watershed 
Committee meetings. Silver Lake is located in the Town of Sackville. It is home of Lillas Fawcett Park 
which is a popular destination for swimming for Sackville and surrounding residents. It also attracts 
people for fishing and boating. In addition to the recreational popularity of the lake, it has year-long 
residents living around it. This provides a unique situation as the majority of other lakes in New 
Brunswick have only seasonal residents. The popularity of this lake, in addition to the year-long residents 
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surrounding it, make this a great location to establish a lake association with a citizen 
monitoring/community-based monitoring program to ensure that the water quality of the lake is 
maintained to allow these recreational activities to continue. The proximity of the lake to Tantramar 
High School and the Town of Sackville could provide a great opportunity for public engagement and 
education activities surround the lake water quality. There are already concerns of invasive species and 
potential algae blooms forming in this lake, and as it is a popular spot for fishing and swimming, 
residents should have a vested interest in the water quality of the lake.  

After attending the New Brunswick Lakes Conference, EOS was put into communication with Hal 
Mersereau, vice chair of the New Brunswick Alliance of Lake Associations as well as member of the Lake 
George Habitat Preservation Inc. He has offered to give a presentation in April 2018 addressing the 
advantages of a lake association, the process of forming an association, programs offered by the 
NBALA, and to answer any questions people may have. EOS also met with the Town of Sackville who 
are supportive of the formation of a Silver Lake Association and further monitoring of Silver Lake Water 
Quality (they already monitor the recreational beach weekly during the swimming season) and have 
offered up meeting space for association meetings. Although advertising for the meeting has not 
begun, EOS has already been approached by interested residents from around the lake. The April 
meeting will also include an introduction to community-based monitoring.  
 

Mail-out Brochure 
 
To raise awareness about the importance of healthy watersheds and what residents can do to keep their 
watershed healthy a mail-out brochure was sent to 3840 households in Sackville, Port Elgin, Cape 
Tormentine, and Bayfield. This put information in front of people in a convenient and inexpensive way. 
It ensured that everyone within the watershed was educated rather than just the select population who 
would have attended a workshop or looked up information online.  
We have had a number of conversations with people who say it is surprising how many people don’t 
know what a watershed is, or don’t know what watershed they live in. This mail-out explained what a 
watershed is, and included a map showing the Chignecto watersheds so the households could actually 
visualize what watershed they live in. This mail-out highlighted the importance of healthy watersheds, 
and what people can do to maintain a healthy watershed. It also made people aware of the creation of 
the Chignecto Watersheds Committee and the work that they will be doing within the Chignecto 
Watersheds, the mail-out also included information for people interested in getting involved with citizen 
science by volunteering with our water quality monitoring program. A copy of the brochure is included 
in Appendix 2. The brochure was printed on blue paper to keep in the water theme and it stuck out in 
the mail as it contrasted nicely among all the white envelopes. Shortly after the mail-out someone came 
by the EOS office wanting to sign-up for an EOS membership after having learned about EOS and the 
Chignecto Watersheds Committee from the mail-out brochure (see Appendix 2). 

Social Media 
 
Social media for EOS includes our website, Facebook page, Twitter, and most recently, Instagram 
account. There is a page on the EOS website dedicated to the Chignecto Watersheds Committee. We 
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have also been using the hashtag #eauNBwater, which the watershed groups throughout New 
Brunswick have started using.  

Key Results  
 
The key results of this project: 
1) Established the Chignecto Watersheds Committee 
2) Reviewed and assessed existing data 
3) Educated the public on the importance of a healthy watershed and impacts from climate change 
4) Set up a water quality monitoring program with a citizen science component and local volunteers 
5) Preparing to establish a Silver Lake Association 
 
The success of the results was determined in the following ways: 

• Established the Chignecto Watersheds Committee with a name, logo, vision, mission, 
mandate (see Appendix 1 for Committee details), and a webpage on the EOS website. 

• 12 active Committee members during 2017-2018 
• Collected data from GeoNB, provincial & federal databases, partner organizations, literature 

review, student class work from Mount Allison University, and anecdotal observations of our 
watersheds.  

• Mailed out 3820 mail-out brochures to Sackville, Port Elgin, Bayfield, and Cape Tormentine. 
• Increased knowledge among the public and 100s of people visited information booths at 

community events. Over 500 people read our quarterly newsletters that had stories and 
information about the Chignecto Watersheds Committee. In addition, a local newspaper 
article (see Appendix 4) and CBC interview were seen and heard by 1000s of local residents 
and posts on social media are also seen by 100s of people. 

• Educated 100s of youth on the water cycle and watershed health during school visits (Salem 
Outdoor Day & Tantramar Climate Change Week), Mount Allison Summer Camp, educational 
events (day in life of scientist, world water day), and information booths. 

• Started compiling a volunteer list of people interested in community-based sampling. 
• Increased capacity for water quality monitoring by attending 12 workshops & webinars, 

completing WET-PRO training, and attending a number of conferences and meetings. 
• Established water monitoring program set up (e.g. chose sample sites, figured out sampling 

logistics, attained sampling equipment, etc.) and ready to be implemented. 
• Set up a speaker and a meeting location for forming a Silver Lake Association.  

Conclusions and Recommendations 
 
In conclusion, EOS has successfully established the Chignecto Watersheds Committee and built 
capacity to start a long-term water quality monitoring network within the Inner Bay of Fundy and Cape 
Tormentine Watersheds. The scarcity of existing data in our watersheds further supports the need for a 
watershed committee to collect baseline data with the establishment of a long-term monitoring 
program in our region.  
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From the analysis of preliminary data, we were able to identify some sample sites, priority areas, and 
gaps in knowledge that needed to be addressed. EOS Eco-Energy recommends that the knowledge 
gaps be addressed through the implementation of a long-term monitoring plan, which includes 
collecting more: water quality data, CABIN data, hydrological data, riparian health data, and fish & 
habitat data. We also plan to build on our work this year to form a Silver Lake Association with a citizen 
science monitoring program. 
 
Local knowledge on watersheds and water quality has been increased as a result of EOS educational 
activities and handouts. General public outreach and education needs to continue as it is key to 
increasing peoples’ understanding of the risks associated with poor watershed health and low 
preparedness for climate change. EOS aims to educate communities so that they are more resilient in 
the face of climate change.  
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Appendix 1 – Chignecto Watersheds Committee Terms of 
Reference 

 
Vision 
The Chignecto Watersheds Committee envisions long-term sustainability and resiliency of our local 
watersheds.  

Mission 
The Chignecto Watersheds Committee is an advisory committee dedicated to the sustainability of our 
local environment and preparing our communities for the combined impacts of climate and land use 
change by promoting watershed awareness through public education, conducting long-term inland 
water monitoring, and performing subsequent restoration and protection activities. 
 
Mandate 
The Chignecto Watersheds Committee will establish the framework to conduct long-term inland water 
monitoring in the Inner Bay of Fundy and part of the Northumberland Strait watersheds, encourage 
water stewardship by raising awareness of local watershed issues through education and outreach 
activities. 
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Appendix 2 – Getting to Know the Chignecto Watersheds 
Brochure 
Mail-out Brochure 
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Earlier Copy Distributed at Information Booths 
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Appendix 3 – Press Releases 
FOR IMMEDIATE RELEASE 

September 28, 2017 

New Chignecto Watersheds Committee planning long-term water monitoring program 

Sackville, NB—Water is essential in our everyday lives, and in order to ensure its sustainability we must protect 
our watersheds. Healthy watersheds provide clean drinking water, outdoor recreation areas, wildlife habitat, and 
sustainable, resilient communities. Since no long-term monitoring has been done within these watersheds, there 
are many unknowns in terms of water quality in our region.  The Chignecto Watersheds Committee, a new 
initiative of EOS Eco-Energy, is dedicated to the long-term sustainability and resiliency of our local watersheds 
in the face of climate change. It was formed in July 2017 to address this gap in monitoring. 
 
The Chignecto Watersheds Committee is an advisory committee formed of people and groups with a wide range 
of expertise who share an interest in the water quality of our local watersheds. Groups represented on the 
Committee include Nature NB, Ducks Unlimited, Mount Allison University departments of geography and 
chemistry, and the Southeast Planning Commission. Adam Cheeseman of Nature NB and a Chignecto Watersheds 
Committee member explains, “I was first interested in the Chignecto Watersheds Committee as there is a great 
need to better understand local water quality and related issues. Committees like this can help ensure our 
watersheds are clean and safe for future generations. I am excited to continue my work with the Committee to help 
create a healthy and resilient region for all life who lives here.”  
 
In addition to promoting watershed awareness through public education activities, this year the group received 
funding from the New Brunswick Environmental Trust Fund to establish the framework to start long-term water 
monitoring in the Inner Bay of Fundy and the Cape Tormentine Peninsula watersheds (495km2 and 452km2 of land 
area respectively). Monitoring will provide the Chignecto Watersheds Committee with the data necessary to gain 
a better understanding of our watersheds and will lead to the undertaking of any necessary restoration or protection 
activities, ultimately ensuring healthy watersheds, sustainable ecosystems and resilient communities. 
 
The Chignecto Watersheds Committee would like to invite local residents to volunteer with their long-term water 
monitoring program. If you are interested in volunteering or for more information contact Kelli-Nicole Croucher, 
EOS Watershed Coordinator at (506) 536-4487 or water.eos@nb.aibn.com.  
 
Media Contact: 
Kelli-Nicole Croucher, EOS Watershed Coordinator 
EOS Eco-Energy 
(506) 536-4487  
water.eos@nb.aibn.com 
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Appendix 4 – Media Coverage 

August 16, 2017 – Interview on CBC Moncton Information Moncton about the establishment of 
the Chignecto Watersheds Committee (after being tipped off about it through social media)
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Appendix 5 – Posters 
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Appendix 6 – Taking a tour of the Sackville water treatment plant 
 

 

 
Inside the Sackville Water Treatment Plant 

 
EOS's watershed coordinator took a tour of the Sackville Water Treatment Plant recently. The plant is 
located off of Walker Road next to the Ogden Loop Trail. It was designed by Touchie Engineering (now R.V. 
Anderson Associated Ltd.) and commenced operation in June 1998. Prior to construction of the water 
treatment plant, the town was using an open reservoir that was filled with surface water and two deep 
groundwater wells. The water was chlorinated and then gravity fed into the distribution system. 
 
The town is responsible for the watershed protection area and the distribution system, while the water 
treatment has been contracted out to Veolia Water Canada Ltd., who also operate the Moncton water 
treatment plant. The Moncton treatment plant is a class 4 (the only one in New Brunswick!) and the Sackville 
is a class 3. The Sackville treatment plant is equipped with a VPN SCADA system, which notifies operators 
of any issues related to chlorine residual levels, flow rates, pump failures, leaks, etc. The SCADA system 
allows the operators to remotely control pumps & valves in the plant, and the alarm notifications are set very 
narrowly so that the operators would have sufficient time to travel to the plant and fix the problem before 
the water would be compromised. In case of a power outage the plant has a 150 kW diesel generator that 
is capable of keeping the plant fully operational. The SCADA system is also constantly collecting real-time 
data which allows you to look at trends down to a millisecond! This is really good for troubleshooting 
instrumentation. 
 
Our town water is sourced from 3 deep wells which are drawn on in rotation and all feed into a wet well that 
is ~ 2 ft under the facility. There are three pumping stations surrounding the water treatment plant which 
are used in rotation. The town has a water tower that was constructed in 2010. It is filled with treated water 
and is then gravity fed into the distribution system. It has an automated valve system which periodically 
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releases water from the water tower to ensure circulation of the water within the tank. There is also a reservoir 
onsite with treated water that is used as an emergency backup. 
 
The source water is high in iron and manganese, as indicated in the test results. The biggest issue with the 
source water is manganese. The drinking water limit is 0.05 mg/L, but the incoming water is usually 2 mg/L. 
Following treatment, the distributed water has 0.010 mg/L. This manganese is removed through oxidation 
from the chlorination process. The raw water is chlorinated at the uptake. The plant has a 5 cylinder chlorine 
bank which lasts several weeks to a month. 
 
Following chlorination, the pH is increased through the addition of caustic soda, and the addition of a 
polyphosphate corrosion control inhibitor. This protects the pipes in the distribution system from corrosion. 
 
The water is then passed through a green sand filter and an anthracite filter. Potassium permanganate, a 
strong oxidizer, is added to the filters twice per year to re-activate the filters. It enhances the greensand 
filters making them more effective at removing iron and manganese. These filters typically have a 9-10 year 
life span. The filters are self-cleaning with a backwash system to a system of waste stabilization lagoon. The 
waste lagoon effluent is sampled monthly and the lagoons are switched over when it is time to clear out the 
waste to the waste commission in Moncton. 
 
There is an in-house chemistry laboratory at the treatment plant. Samples are analyzed in the lab 2x per 
week by operators for parameters such as turbidity, pH, phosphate, iron, manganese, chloride, and colour. 
Very strict quality assurance and quality control measures are incorporated into the laboratories standard 
operating procedures and all the instrumentation is inspected annually. Water samples are also shipped to 
the accredited RPC laboratory in Moncton for analysis 2x a week. 

 
 
 


