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DISCLAIMER  

The Petitcodiac Watershed Alliance (PWA) is a non-profit environmental charity that works to 

improve and maintain the ecological systems within the Petitcodiac River Watershed. We use 

local science to educate community members within the watershed about the ecology within the 

Petitcodiac River’s watershed boundary, and the importance of protecting this unique river 

system.  

Laboratorial Disclaimer  

The PWA has been working on monitoring water quality within the Petitcodiac Watershed with 

the help of government organisations and volunteers since 1997, and we have been collecting our 

own monthly water quality data since 1999. The PWA has our own in-house, non-accredited 

water microbiology lab (PWAML) where we can conduct bacterial and nutrient testing. 

Although the PWAML is not fully accredited (due to financial constraints), we work to ensure 

our testing has the same scientific merit as at a fully accredited lab: we follow all necessary 

protocols, standard operating procedures, training and quality management systems as per ISO 

17025 certification standards. Our Laboratory Quality Management System (LQMS) can be 

made available upon request.  

Photographic Credits  

Unless otherwise indicated, photographs, charts, and maps in this publication are courtesy of the 

Petitcodiac Watershed Alliance. All other photograph or map credits appear following the image 

caption.  

General Disclaimer  

While every effort has been made to present accurate maps and data, the Petitcodiac Watershed 

Alliance does not guarantee that the maps and data are correct. Users of facts presented in this 

report, as well as the data herein must take care to ensure that applications envisaged for these 

data are appropriate uses. The opinions expressed in this document are solely those of the author, 

and do not necessarily represent the opinion of the other employees and board members of the 

organisation, or of the Petitcodiac Watershed Alliance.  

The Petitcodiac Watershed Alliance  

236 St. George St., Suite 405  

Moncton, N.B., E1C 1W1  

(506) 384-3369  
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Executive Summary 

For 22 years (1997-2019), the Petitcodiac Watershed Alliance (PWA) has been gauging the 

health of our local ecosystem by monitoring water quality parameters throughout the Petitcodiac 

Watershed. The objective of our long-term water quality monitoring remains to identify sources 

of water pollution to help us and our stakeholders improve water quality within the Petitcodiac 

and Memramcook River watersheds. To fulfill this objective, data was collected at 21 monitoring 

sites once a month from May to October 2019 on the following parameters: dissolved oxygen, 

pH, specific conductivity, total dissolved solids, salinity, water temperature, turbidity, total 

coliforms, Escherichia coli (E. coli), nitrates and phosphates.  

Results were compared to relevant water quality guidelines and past data to infer trends in water 

quality measurements, which allows us to speculate on the potential causes for each parameter’s 

fluctuations and relationships and prepare remedial plans when necessary. To better understand 

the temperature fluctuation in urban streams, 20 temperature loggers were installed (HOBO 

TidbiT v2) to 20 sites in the urban watershed. Also, 5 swim guide sites were monitored for total 

coliform and E-coli from June to September to keep communities informed on water conditions 

at popular recreational swimming sites.  

Results indicated that parameters at sites were routinely above the recommended guidelines 

levels we refer to. It was observed that overall water quality in urban streams was inferior to 

rural streams, and that temperature was higher in large, rural rivers. Temperatures in urban 

streams were higher in locations with less vegetation on riverbank and more development in the 

surroundings. Dissolved oxygen was lowest at sites with stagnant waters, low flows and 

reservoirs/impoundments. Conductivity, salinity, and total dissolved solids were highest in 

streams with tidal influence, or natural salt in the surrounding geology. Turbidity was higher in 

urban stream or tidal areas. Nutrient levels are higher in summer months, assumed to be caused 

by wastewater treatment plants, fertilizers or some cleaning products; average nitrates were 

higher in rural areas, but average phosphates were higher in urban areas. E. coli and total 

coliforms were routinely above our detection limits and higher in summer months. Streams that 

were consistently exceeding or not meeting guidelines were the most influenced by 

anthropogenic effects and focused in urban areas.  

The cause of declining water quality cannot be attributed to one specific event or activity but 

rather a culmination of events and activities. Urban streams such as Fox Creek, Rabbit Brook, 

Humphrey Brook, Jonathan’s Creek, Hall’s Creek and Mill Creek are being impacted by 

activities related to urban land-use. Increased development in riparian zones (e.g. removal of 

riparian vegetation and construction of impermeable surfaces such as pavement) is increasing the 

levels of sediments, overland runoff and stormwater being discharged into waterways during 

precipitation events. In rural areas, our results show that larger rivers yielded temperature 

readings above the limits for cold-water species. In the overall watershed, nutrients and bacteria 

levels were higher during the warmer months of summer which can pose a concern to citizens 

during their recreational activities in the communities.  

In the following years, the PWA wants to continue water quality monitoring including the use of 

temperature loggers within the Petitcodiac sub-watersheds. This will help our communities and 



stakeholders better understand where sources of thermal inputs are, as well as locations of 

important thermal refuges for cold-water species, such as the endangered inner Bay of Fundy 

Atlantic salmon population. To improve water quality in rural streams, the PWA will continue 

to: engage with community members to improve riparian buffer zones; stream remediation to 

increase the amount of suitable upstream habitat; and promote best land management practices 

related to watershed management.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Acknowledgements 
 

This work was made possible thanks to the generous support from Environmental Trust Fund 

(ETF), Canada Summer Jobs (CSJ), the Student Employment Experience Development 

(SEED), and the Science Horizons Program. It is thanks to these funds that the PWA can help 

make a positive impact on watershed habitats through water quality monitoring and natural 

resources conservation for the concerned communities. Thank you to the City of Moncton for 

their on-going support. Thank you to watershed group in the Cap-Pelé region (Vision H2O) for 
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Résumé Général 

Depuis 22 ans (1997-2019), l’Alliance du bassin versant de la Petitcodiac (ABPV) échantillonne 

l’eau pour surveiller divers paramètres de la qualité de l’eau dans l’ensemble du bassin versant 

de la Petitcodiac afin d’évaluer la santé de notre écosystème local. L'objectif de notre 

surveillance à long terme de la qualité de l'eau demeure d'identifier les sources de pollution de 

l'eau afin de nous aider à améliorer la qualité de l'eau dans les bassins versants des rivières 

Petitcodiac et Memramcook. Pour atteindre cet objectif, des données ont été collectées sur 21 

sites de surveillance une fois par mois de mai à octobre 2019 sur les paramètres suivants: 

l’oxygène dissous, le pH, la conductivité spécifique, le total des solides dissous, la salinité, la 

température de l'eau, la turbidité, le total de coliformes, l’Escherichia coli ( E. coli), les nitrates et 

les phosphates.  

Les résultats ont été comparés aux recommandations pour la qualité de l'eau et aux données 

antérieures afin de déduire les tendances de mesure de la qualité de l'eau, ce qui nous permet de 

spéculer sur les causes potentielles des fluctuations et les relations de chaque paramètre pour en 

préparer des plans de correction si nécessaire. Pour mieux comprendre la fluctuation de la 

température dans les cours d'eau urbains, 20 enregistreurs de température (HOBO TidbiT v2) ont 

été installés sur 20 sites dans le bassin versant. Aussi, cinq sites de ‘swim guide’ ont été 

surveillés de juin à septembre pour détecter la présence de coliformes totaux et d’E. coli afin 

d'informer les communautés de l'état de l'eau dans les sites de loisirs populaires. 

Les résultats ont indiqué que les paramètres sur les sites étaient systématiquement supérieurs aux 

niveaux recommandés auxquels nous nous référons. Il a été observé que la qualité de l’eau dans 

les cours d’eau urbains était inférieure à celle des cours d’eau ruraux et que la température était 

plus élevée dans les grandes rivières rurales. Les températures dans les cours d'eau urbains 

étaient plus élevées aux endroits où il y avait moins de végétation sur les rives et plus de 

développement dans les environs. L'oxygène dissous était le plus faible dans les sites d'eaux 

stagnantes, de faibles débits et dans les réservoirs d’eau. La conductivité, la salinité et le total des 

solides dissous étaient les plus élevés dans les cours d'eau soumis à l’influence des marées, ou à 

la présence de sel naturel de la géologie environnante. La turbidité était plus élevée dans les 

cours d'eau urbains près des zones de marée. Le total des solides en suspension était plus élevé 

principalement dans les sites urbains et dans certains sites ruraux où il y avait présence de 

sédiments fins et d’eau à faible débit dans certains cas. Les niveaux d'éléments nutritifs sont plus 

élevés pendant les mois d'été, possiblement causés par les stations de traitement des eaux usées, 

les engrais ou certains produits de nettoyage; en moyenne, les nitrates moyens étaient plus élevés 

dans les zones rurales et les phosphates étaient plus élevés dans les zones urbaines. L’E. coli et 

les coliformes totaux dépassaient fréquemment au-dessus nos limites de détection et étaient plus 

élevés en été. Les cours d'eau qui ne respectent pas les niveaux recommandés étaient les plus 

influencés par les effets anthropiques et se retrouvaient dans les zones urbaines. 

La cause de la dégradation de la qualité de l’eau ne peut être attribuée à un événement ou à une 

activité spécifique, mais plutôt à un ensemble d’événements et d’activités. Les ruisseaux urbains 

tels que les ruisseaux Rabbit, Humphrey, Fox Creek, Jonathan Creek, Hall’s Creek et Mill Creek 

sont affectés par les activités liées à l’utilisation et le développement des terres urbains. Le 

développement accru dans les zones riveraines (par exemple : l'enlèvement de la végétation 



riveraine et la construction de surfaces imperméables) augmente les niveaux de sédiments, les 

eaux de ruissellement et les eaux pluviales déversées dans les cours d'eau. Dans les régions 

rurales, nos résultats montrent que les grandes rivières ont des relevés de température supérieure 

aux limites pour les espèces d’eau froide. Dans l'ensemble du bassin versant, les niveaux 

d'éléments nutritifs et de bactéries étaient plus élevés pendant les mois les plus chauds de l'été, ce 

qui peut poser une inquiétude chez les citoyens lors des activités de loisirs dans les 

communautés. 

Au cours des années suivantes, l’ABVP souhaite continuer les suivis de la qualité de l’eau, ainsi 

qu’avec les enregistreurs de température dans les bassins versants de Petitcodiac. Cela aidera les 

membres concernés et nos communautés à mieux comprendre où se trouvent les sources 

d’intrants thermiques, ainsi que les emplacements de refuges thermiques importants pour les 

espèces d’eaux froides, telles que la population menacée de saumons atlantiques de l’intérieur de 

la baie de Fundy. Pour améliorer la qualité de l'eau dans les cours d'eau ruraux, l’ABVP 

continuera à: collaborer avec les membres de la communauté pour améliorer les zones tampons 

riveraines; restaurer les cours d'eau pour augmenter la quantité d'habitat sain; et promouvoir les 

meilleures pratiques de gestion des terres liées à la gestion des bassins versants. 
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Introduction 
1.1 Context 

For the past 22 years (1997-2019), the PWA has been monitoring and collecting different water 

quality parameters to help gauge the health of the ecosystems within the Petitcodiac watershed. 

Although we started our monitoring program with the capability to measure 3 parameters in 

1997, we have built our capacity to be able to assess the following 11 parameters in the 2019 

field season out of 14 tested historically: 

• Water Temperature in degree Celsius (°C) 

• Dissolved Oxygen (DO) in milligrams per litre (mg/L) 

• pH measured along the pH scale 

• Specific Conductivity measured in microSiemens per centimeter (μs/cm)  

• Salinity in parts per thousand (0/00, ppt) 

• Total Dissolved Solids (TDS) in mg/L 

• Total suspended solids 

• Turbidity in NTU (nephelometric turbidity units) 

• Nutrients measured in mg/L 

 Nitrates (NO3-) 

 Phosphates (PO43-) 

• Bacteria measured in Most Probable Number of Coli-Forming Units (MPN) 

 Total Coliforms 

 Fecal Coliforms (Escherichia coli (E. coli))  

• Metals (monitored in 2017 & 2018) 

• Pesticides (monitored in 2017) 

By monitoring these parameters, the PWA can compare the data we have compiled to determine 

trends and monitor water quality throughout the Petitcodiac River and its tributaries by 

comparing it to our baseline data and peer-reviewed guidelines for protection of aquatic life. 

Collection of this data enables the PWA to make inferences on the sources of degrading water 

quality within our study area, the Petitcodiac Watershed. Historically, stream degradation occurs 

in areas with increasing urbanization of the land; urban land-uses leading to the loss of riparian 

zones and increasing stormwater run-off are the greatest threats to water quality facing the 

Petitcodiac River and its tributaries.  

 

 

 



1.2 Watershed Geography 

The project efforts, to help make a positive impact on watershed habitats through water quality 

monitoring and natural resources conservation, were conducted in the Petitcodiac River 

watershed limits (Figure 1).  

The Petitcodiac Watershed Alliance’s boundaries are comprised of the Petitcodiac, 

Memramcook, and Shepody River watersheds. This watershed is located in southeastern  

New Brunswick and has a drainage area of approximately 3,000 km2, making it the third largest 

watershed in the province. The Petitcodiac River, along with its 10 major 

tributaries, runs through both rural and urban environments and drains into 

the Shepody Bay, at the northernmost top of the inner Bay of Fundy. Some of 

the communities along this river include: The Village of Petitcodiac, the 

Village of Salisbury, the Greater Moncton area, and the Village of 

Hillsborough. The Memramcook River has four major tributaries that flow 

through rural communities, Memramcook and Dorchester, to 

join with the Petitcodiac River. South of the Petitcodiac watershed, 

the Shepody River watershed drains into the Shepody Bay with 

its river flowing through Riverside Albert. 

 
Figure 1: A map of the Petitcodiac Watershed 

 boundaries in southeastern New Brunswick 

 
 

Figure 2: A map of the Fundy Biosphere Reserve 

 

The watershed is part of the Fundy Biosphere 

Reserve (UNESCO World Heritage site), 

which includes an area of 442,250 hectares 

in the upper Bay of Fundy coast, stretching 

from St. Martins to the Tantramar Marsh 

near Sackville, and inland to the City of 

Moncton (Figure 2). This designation from 

the United Nations recognizes the uniqueness 

of the upper Bay of Fundy in its geography, culture and history, in addition, emphasizing the 

importance of conservation and sustainability within this region (Fundy Biosphere Reserve, 

2012). The Bay of Fundy tides reach upwards of 9m in height on the Petitcodiac River, and some 

14 m in the Shepody Bay area (Hopewell Rocks), uncovering kilometers of mudflats at low tide, 

and nourishing some of the world’s greatest estuaries. Estuaries rank with tropical rainforests and 

coral reefs as the world’s most productive ecosystems, more productive than both the rivers and 

the ocean that influence them from either side (McLeod, 2005, pg. 102). 

0          5          10km 



1.3 Watershed Geology and Geomorphology 
 

From the Village of Salisbury to its downstream confluence with the Bay of Fundy, the 

Petitcodiac River mixes with the tidal waters of the Bay of Fundy. This section of the river 

system, known as the Petitcodiac River Estuary, is brown in colour due to the elevated levels of 

clay and silt that form the soils sandstone bedrock through which the river flows. This colour has 

coined the name “Chocolate River” for the Petitcodiac River. The main natural phenomenon that 

highlights the uniqueness of this river is the tidal bore 

(Figure 3) which travels up the river system twice a day. 

The bore is the result of the immense tidal action that 

characterizes the Bay of Fundy. Strong tides carry huge 

volumes of water and suspended sediment in the 

Petitcodiac River, reaching speeds of 13 km/hour. This 

deposits sediment particles on the riverbanks as the tide 

rises, only returning them into suspension as the tide 

recedes or as rain events occur (McLeod, 2005, pg. 102).  
Figure 3: The tidal bore rolling up the Petitcodiac  

River (Photo courtesy of Charles LeGresley) 

 

A variety of land-uses are present throughout the river’s watershed ranging from agricultural, 

forestry and quarrying activities to residential and commercial developments, leading to a variety 

of different impacts and potential associated pollution pathways: urbanization of riparian areas, 

oil and other chemical spills, stormwater runoff; obstruction of waterways and fish passage from 

roads and culverts; septic leakage and sewage overflow measures; clearcutting of forests; and 

agricultural runoff leading to eutrophication of waters, among other things.  

 

Another feature that characterizes the Petitcodiac River is the presence of a causeway blocking 

the Petitcodiac River Estuary’s waters from reaching upstream. The Petitcodiac River Causeway 

was built in 1968, and created an artificial impoundment, named Lake Petitcodiac, commonly 

used as a recreational boating waterway. Before construction, there were serious questions raised 

about the impacts that a causeway could have on the hydrodynamic conditions of this river (New 

Brunswick Department of Environment, 2005). Human activity can change or even remove tidal 

bores (National Geographic Society, 2011), and due to the silty nature of this watercourse, the 

estuary began to fill in with mud as the tidal bore came in and out, bringing the width of the river 

from 800m to 80m, on average (Figure 4). 



Figure 4: Comparison of Petitcodiac River aerial view before installation of causeway (1954, upper photo)  

and after installation of the causeway (1996, lower photo, approximately 28 years later) 

The Niles Report (2001) was released, outlining issues associated with the causeway based on 

previous knowledge. This report deemed that the causeway was in contravention of the federal 

Fisheries Act, acting as an illegal barrier to fish passage (AMEC, 2005, pg. 43), as the original 

Department of Fisheries and Oceans requirement for fish passage was never actually achieved 

(New Brunswick Department of Environment, 2006, pg. 7). This led to the first of a 3- step 

process to restore the former function of the Petitcodiac River, an Environmental Impact 

Assessment (EIA) conducted in 2005. Phase 2 began in 2010 with the permanent opening of the 

causeway gates. Currently, the five open gates of the Petitcodiac causeway (Stage 2) only offer 

an opening of 40 m (Figure 5), creating significant turbulence issues and dangerous navigation 

conditions in this section of the river. Phase 3 (full removal/ installation of partial bridge) began 

in the spring of 2017 (Figure 5) and though was set to be completed by 2020, has been delayed 

due to the decision to spread out the spending another year on construction (Magee, CBC New 

Brunswick, 2019).   

Figure 5: The causeway gates open, which has provided passage to the entire river system above the structure since 2010 (left), 

schematization of the bridge under construction to replace the causeway (middle), construction of the bridge (right) 

In 2012, the New Brunswick Department of Environment re-assessed the condition of the 

Petitcodiac River and found that the increased passage had caused the river to widen along all 



sections downstream from the causeway. The largest increases in width (250m) are found in the 

segment from Dieppe to Upper Dover (nearest to the Bay of Fundy), and the smallest changes in 

measurements (16m) closer to the causeway itself (AMEC, 2012, pg. 10). The channel is 

expected to widen more when the causeway barrier has been fully removed. Between May 2010 

and November 2011 approximately 3.5 million cubic metres (m3) of silt accumulated in the 

former impoundment (above the causeway), mainly in the form of mudflats which had reached 

an elevation of 6.0 - 6.5m (AMEC, 2012, pg. 10). Various salt marsh grasses have now begun to 

recolonize the mudflats, which will eventually return to important salt marsh habitat.  

The Petitcodiac River has been undergoing large-scale changes since the permanent opening of 

the causeway gates in April 2010. The river’s hydrodynamics, morphology, and rich aquatic 

ecosystem have been returning to a more natural state as the river and its tidal bore are now able 

to travel several kilometers upstream of the causeway, where its passage was completely 

obstructed for over 40 years. Fish are now able to access habitat upstream of the causeway, and 

fish monitoring since the opening of the gates has confirmed the return of a number of fish 

species that were once extirpated, or significantly reduced, from the Petitcodiac River as a result 

of this migration barrier (Petitcodiac Fish Trap Results – 2018 Season prepared by Fort Folly 

Habitat Recovery, contact Edmund Redfield for more information).  

1.3.1 Sub-watersheds of the Petitcodiac  

The Petitcodiac River watershed covers a vast area of land in southern New Brunswick. With 

these tributaries draining into the Petitcodiac River, their water quality is critical due to the 

additive effects that multiple polluted tributaries have on their receiving river. Following is a 

brief description of the streams on which the PWA monitored water quality monitoring sites for 

the 2019 field season. For simplicity, the tributaries are broken into 3 different monitoring 

sections within the Petitcodiac Watershed based on geographic location and the general land-use 

within these areas: The Upper Petitcodiac River Sub-watershed, the Lower Petitcodiac River 

Sub-watershed, and the Memramcook River Watershed.  

 

 

 

 

 

 

 

 

 

 
 

Figure 6: Petitcodiac River above the head of the tide 



1.3.1.1 The Upper Petitcodiac River System  

This section is located within the region of the Villages of Salisbury, Elgin and Petitcodiac, 

consisting of the area which drains into the headwaters of the Petitcodiac River system. This area 

is relatively rural, comprised mostly of forested areas, agriculture, forestry practices, and private 

dwellings. These streams flow into the Petitcodiac above the head of tide, which is the point to 

which the tidal bore influences the freshwater flowing down the river (Figure 6). This area has 

several rivers in comparison to the other areas of the watershed, and the waters are generally in 

good condition (Figure 7). The following are the tributaries present within this area of the 

watershed in order from largest to smallest drainage areas.  

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Physical characteristics of the upper Petitcodiac River 

1.3.1.1.1 Pollett River  

The Pollett River is located between the Villages of Elgin and Salisbury. This system has a 

watershed area of 314 km2. The major activity in this watershed is forestry, mixed with light 

agriculture, and approximately 50% of this sub-watershed is made up of woodlots, most of which 

are still intact. Cottages and private dwellings also border the Pollett.  

 

 

Figure 8:  

Physical characteristics 

 of the Pollett River 

 

 



This river system encompasses the most pristine terrestrial and aquatic ecosystems in the entire 

Petitcodiac River watershed (Figure 8). The uniqueness of this area has captured the interest of 

the Fundy Model Forest and other groups, which carry out different studies on woodlot 

management and practices as well as maintaining sustainable wildlife habitat within the 

watershed. This watershed is a perfect example of how moderate development can proceed 

without negatively affecting the aquatic ecosystem of a region. The ecotourism potential of this 

area is like no other in the Petitcodiac and should be considered in order to help maintain the 

long-term ecological integrity of this watershed.  

1.3.1.1.2 Little River  

Little River, formerly known as Coverdale River, is located south of the Village of Salisbury and 

has a watershed area of 276 km2. Areas of the Little River above Colpitt’s Settlement are mostly 

forested with moderate logging activities, and the area below is characterized by some 

agricultural activities. Land use practices in these areas, such as agriculture, are often conducted 

to the river’s edge, leaving no riparian buffer to protect the soils (Figure 9). These areas 

contribute to higher levels of sedimentation from erosion as well as higher total, and fecal, 

bacterial counts due to overland runoff. With the exception of during and immediately following 

heavy rainfall events the Little River displays relatively consistent, healthy water quality.  

 
Figure 9: Riverbank of Little River without sufficient riparian buffer zone  

 

1.3.1.1.3 North River  

The North River is located in the northwestern-most part of the watershed. The total drainage 

area of North River is 264 km2 and the predominant land-uses are for agricultural purposes and 

intact forested areas. In addition to agricultural activities, there is a golf course in the North River 

watershed. The riparian zone along North River is well-vegetated which helps to protect it from 

the effects of anthropogenic activity (Figure 10). The substrate of the North River is 

characterized as rock and cobble with some sand and silt. The North River has a tributary which 

has naturally high salinity due to underlying geology, aptly named Salt Spring Brook. There are 

sections of North River that indicate nutrient overloading into the system, as there is a presence 



of thick submerged aquatic plant growth in some areas. In other places there is extreme algal 

growth, and in some locations, the aquatic habitat has been significantly degraded from siltation 

related to agriculture, eliminating habitat for many important organisms.  

 

Figure 10: Physical characteristics of North River 

1.3.1.1.4 Anagance River  

The Anagance River has a watershed area of 81 km2 originates in the Village of Anagance, 

ending in the Village of Petitcodiac where it joins the North River to form the beginning of the 

Petitcodiac River. It is characterized as a slow-moving river with a sand and silt substrate. A few 

private dwellings are scattered throughout the watershed, and 

no noticeable industrial activities are present in the area. This 

watershed is a good example of what headwaters should look 

like for best results in a typical river system (Figure 11).  

Figure 11: Physical characteristics of Anagance River 

The Anagance River’s watershed is relatively undeveloped; 

however, forestry practices are becoming more 

commonplace, particularly in areas surrounding the 

headwaters. Hayward Brook and Holmes Brook, which are 

tributaries of the Anagance River, have been the focus of 

numerous studies done by Environment Canada and J.D. 

Irving Limited in collaboration with the Fundy Model 

Forest. These studies looked at the effects of forestry 

activities on aquatic ecosystems. In addition, the region 

surrounding the Anagance River has the potential to be 



developed for potash and shale gas resources which could considerably change the water quality 

within the entire ecosystem of the Petitcodiac River.  

An important feature of the Anagance River is the presence of wetlands that surround much of its 

reaches which contributes to its excellent water quality. Wetlands act as a natural buffer to 

overland run-off and stabilizes shorelines of rivers, store and purify ground and surface water, 

provide protection from flooding and storm surges, provide important habitat for wildlife, act as 

carbon sinks, and provides economic (e.g. food production and commercial products) and 

recreational resources (e.g. canoeing, fishing). Our provincial government recognizes the 

importance of provincially significant wetlands. A wetland is considered provincially significant 

when it is: (1) classified as a coastal marsh, (2) within a protected natural area or reserve, (3) 

under the North American Waterfowl Management Plan and secured for conservation through 

the Eastern Habitat Joint Venture, (4) containing one or more endangered species or other 

species of special status, (5) representing unique species assemblage or a high value for wildlife, 

(6) showing significant hydrologic value, (7) having social and/or cultural values. However, we 

must consider that the loss of multiple wetlands that do not fit these criteria could have negative 

ecological, economic and cultural impacts (New Brunswick Wetlands Conservation Policy, 

Natural Resources and Energy, Environment and Local Government, 2012).  

1.3.1.2 The Lower Petitcodiac River System  

This section of the Petitcodiac Watershed is found within the greater Moncton area, bisecting the 

City of Moncton, Town of Riverview, the City of Dieppe, and other smaller, unconsolidated 

communities in the vicinity (Figure 11). This section is also the area of land which contributes to 

the Petitcodiac River Estuary and is therefore influence by saltwater brought up by the tidal bore 

twice a day. The major impacts within the area are related to a variety of urban land-uses, and the 

streams are therefore vulnerable to many different pollution pathways.  

Impacts in this area include the Petitcodiac River Causeway; the TransAqua wastewater 

management facilities (the Greater Moncton wastewater primary treatment plant), which has 

overflow measures that allow the deposit of raw sewage into the river during high precipitation 

events; outdated combined sewer and stormwater lines which discharge into urban streams; the 

former, leaking Moncton Landfill, which was built in the riparian area of the Petitcodiac River; 

and chemical, bacterial and nutrient inputs directly into the system via run-off. Many of the 

river’s tributaries are badly degraded as a result of urbanization and removal of riparian 

vegetation. Due to the level of development and resulting increases in impervious surfaces, the 

volume of stormwater runoff entering these tributaries is increasing over time.  

The following are the tributaries present within this urban area of the watershed in order from 

largest to smallest drainage areas:  

1.3.1.2.1 Hall’s Creek  

Hall’s Creek is 126 km2 in area and is has branches which flow through the northern and western 

section of the City of Moncton. The lower reaches of Hall’s Creek are tidally influenced by the 

Petitcodiac River, and the head of tide is approximately 700 meters above Crowley Farm Road. 



The sediments found in this area are of sand 

and silt, similar to those in the Petitcodiac 

River (Figure 12). As we go further up in the 

system, the substrate is mostly composed of 

cobble, and a moderate amount of sand.  

Figure 12: Physical characteristics of lower Hall's Creek 

The lower reach is also heavily urbanized with 

a high level of human activity. Most of the 

wetlands surrounding the Hall’s Creek Estuary 

have been severely impacted by urbanization, 

in particular, road construction. One such 

example is the construction of L’Université de 

Moncton, which was built over the important salt marsh ecosystem in our area. This is due to the 

former view of wetlands as wastelands. This particular wetland was also used as a dump by the 

City of Moncton in the 1960’s and though it was properly capped, leachate still leaks from the 

creek’s bank in some sections, which lead to legal action in the 1990’s.  

The lower part of Halls Creek has been modified from its original path several times. The most 

recent change is attributed to the construction of Wheeler Boulevard in 1983. Construction of 

two bridges in 1978 and 1983; one linking Leger Corner to Moncton, and the other linking Main 

Street to the Shediac four lane, have also modified the Hall’s Creek stream bed. Evidence of 

sewage-stormwater cross-connections around the Mapleton Road area have been identified when 

the storm sewer system is surcharged. A series of small ponds located between Mapleton Park 

and the TransCanada Highway were formally used as sewage lagoons until 1980. It is unclear if 

these lagoons are still affecting the water quality of Hall’s Creek in a negative way.  

The North Branch of Hall’s Creek was dammed to create the McLaughlin Reservoir (0.8 km2), 

which now serves as Greater Moncton’s emergency backup drinking water supply. Ogilvie 

Brook, a tributary of Hall’s Creek’s North Branch, is also dammed at the Irishtown Nature Park, 

creating the Irishtown Reservoir (1.0 km2). Both of these reservoirs have experienced 

cyanobacteria algal blooms for many years due to high levels of phosphate combined with a lack 

of water velocity from damming (Figure 13). The City of Moncton has in the past conducted 

studies on nutrient pathways within the watershed.  



 

Figure 13: Physical characteristics of the North Branch of Hall's Creek 

The West Branch of Hall’s Creek has two major tributaries are Gorge Brook, and an unnamed 

tributary that flows west of the Magnetic Hill area. This section of the Halls Creek watershed is 

significantly impacted by a diverse array of human activities such as residential dwellings, 

commercial properties with large swaths of pavement, public development (Magnetic Hill 

complex, golf course, campgrounds, nature parks and trails), quarries, and farms. 

 

Figure 14: Physical characteristics of the West Branch of Hall’s Creek 

The creation of Mapleton Park has also added sediments into the creek. The construction of 

footpaths and the cutting of trees have contributed in part to the creek’s siltation problem. Other 

sources such as bank erosion, quarrying, and inadequate culvert installation all contribute to the 

input of fine sediment within the West Branch of Halls Creek (Figure 14).. On a positive note, 

for the most part, the riparian vegetation surrounding the creek is adequate and provides a 

significant amount of cover to the creek.  

Gorge Brook, one of the main tributaries of the West Branch of Hall’s Creek runs through quarry 

operations. It has been noted during rain events that a significant amount of sand and silt are 

washed out of these areas into Gorge Brook and subsequently into the West Branch of Hall’s 



Creek. The unnamed tributary that runs through the Magnetic Hill Golf Course also seems to 

carry a large amount of fine sediment into the creek.  

1.3.1.2.2 Mill Creek  

 

The Mill Creek drains the 51 km2 of land on the southern area of the Town of Riverview. 

Activities within this watershed include: the Dobson Trail (part of the Fundy Trail), the Town of 

Riverview cross country ski trails, snowmobile trails, and forestry. This creek is fortunate in 

having its own watershed group, the Mill Creek Watershed Group, since 1999, who work to 

protect and restore this area, including ATV fording site installations, some bank stabilization 

work, and created public awareness on the issues surrounding this sub-watershed. The Friends of 

Mill Creek committee are also local stewards of this creek through their volunteers who work to 

guide the development of the Mill Creek Nature Park (Figure 15). 

 

 
Figure 15: The Mill Creek reservoir dam (left) and physical characteristics of Mill Creek downstream of the dam (right) 

In the lower parts of Mill Creek, near the confluence with the Petitcodiac River, the physical 

habitat is very silty, and the surrounding vegetation is mostly grassy and similar to the vegetation 

found along the shores of the Petitcodiac River below the causeway. This area is also under tidal 

influence twice a day. Mill Creek sees frequent flooding during heavy rainfall and snowmelt 

events and has washed out roads due to undersized culverts preventing sufficient water passage ( 

Figure 16). Approximately one to two kilometers upstream from the confluence, the physical 

habitat changes dramatically with rocky substrate and mixed forests. The majority of the Mill 

Creek watershed is natural forest, but recent wood cutting operations and residential 

development above the dam have changed somewhat the landscape of this region. Severe bank 

erosion and sediment input coming from poorly constructed roads are responsible for the large 

fine sediment deposits in the creek and subsequent water quality issues. Furthermore, inadequate 

culvert installations on certain sections of Mill Creek add to the sediment problem and in some 

cases prohibit fish passage. 



 
 

Figure 16: Flooding from Mill Creek in Lower Coverdale where there is tidal influence 

A unique feature to Mill Creek is an old dam located two kilometers from the confluence (Figure 

15). This structure was built in the 1950’s by the Department of Defense as an artificial reservoir 

to be used in case of forest fires. The dam is approximately 40 meters long by 7 meters high and 

the reservoir is backed up one kilometer behind the structure. The dam creates total obstruction 

to fish passage, slows nutrient flow to downstream areas and causes upstream sedimentation. 

Land use in the middle reaches of Mill Creek are seeing increased development and 

urbanization, as the commercial area of Riverview in expanding into this area over the past 

decade. As a result, stormwater runoff volumes entering the creek are increasing.  

1.3.1.2.3 Jonathan Creek  

The Jonathan Creek watershed area is 50 km2. The sandy geology of Jonathan Creek’s banks is 

susceptible to higher erosion rates and times of rainfall cause large volumes of water to be  

Figure 17: Lower Jonathan Creek influenced by tidal activity (left) physical characteristics of upper Jonathan Creek (right) 



transported to the creek (Figure 17). Jonathan Creek has had its own watershed group since 

1999, who have installed several fish habitat restoration structures and have performed work on 

bank stabilization throughout the watershed. 

The lower reach of Jonathan Creek flows into Centennial Park Pond and Jones Lake (Figure 18). 

Fine sediments characterize the physical habitat for the lower reaches of the creek (Figure 17). 

This sediment originates from bank erosion and runoff coming from ditches. The Centennial 

Park Pond serves as a recreational area for residents in the Greater Moncton Area, and is a 

hotspot for families to feed various species of duck and geese that visit including Mallards, 

Wood Ducks, and Canadian Geese. In addition to stormwater systems discharging runoff into 

Jonathan Creek, there are multiple sanitary and combined sewer overflow sites in Jones Lake, 

Centennial Pond, and the creek itself. These overflow sites bring both sanitary and stormwater 

into the receiving water body and, although diluted, the presence of raw sewage renders these 

waterways unfit for any human activity. In the summer of 2001, the City of Moncton undertook 

the construction of an 8696 m2 wetland that borders Jonathan Creek within Centennial Park, to 

serve as a natural filter for storm sewer run-off. 

 

 

 

 

 

 

 

 

Figure 18: Centennial Pond (left), Jones Lake (right) 

The middle and upper stretches of the creek are mostly forested areas; however, there is an ever-

increasing amount of development and construction present sprawling into these areas. There are 

also areas where the stream comes in direct contact with farming fields. Urbanization has a more 

noticeable impact on water quality due to the creek’s proximity to the Moncton Industrial Park 

and also from residential and commercial stormwater and sewer outlets that discharge into the 

creek. Even in areas with silt fencing and check dams in place, high sediment loads are still 

observed in Jonathan Creek during and after rainfall events and snowmelt. There are multiple 

stormwater outflow sites along Jonathan Creek that not only introduce water with high sediment 

loads but contributes to erosion along the creek banks. The City of Moncton has drained and 

dredged the pond in Centennial Park as a direct result of sediment accumulation and bacterial 

growth. Furthermore, fish passage is also restricted because of two barriers located at the outfalls 

of Centennial Park Pond and Jones Lake. These barriers have serious impacts on anadromous 

fish species like Trout and Salmon that can't access potential spawning grounds upstream. The 

inadequate sizing of these culverts is causing flooding in areas along the river which run through 

neighbourhoods such as the Westbrook circle and along west Main Street (Figure 19). 



Figure 19: Flooding at Centennial Pond (left), flooding along Jonathan Creek (right) 

These areas have some low-income families who have incurred damage from flooding on an 

annual basis for the last few years. The culvert responsible for the flooding is owned by CN, who 

agreed to replace the culvert with assistance from the City of Moncton. The City of Moncton 

installed a larger culvert in 2016 under the rail line downstream Jonathan Creek, and culverts 

were replaced in 2018 under Berry Mills Rd. near the Wheeler Boulevard interchange to prevent 

Jonathan Creek from flooding in severe storm events (Magee, 2019). The PWA assessed a 

double culvert under Jonathan Ave. where nearby residents were concerned with a debris build-

up blocking the water flow. The PWA team removed the debris from the culvert during this past 

field season and will be returning next field season. 

1.3.1.2.4 Humphrey’s Brook  

 

Humphrey’s Brook is an urban tributary that has a drainage area of 38 km2 that flows into Hall’s 

Creek. This brook fills Aero Lake which covers 1.8 km2 of the sub-watershed. The headwaters of 

Humphrey’s Brook flow through the Greater Moncton airport complex, a golf course, and the 

Caledonia industrial park. Lower reaches of the brook are surrounded by residential properties, 

an old textile factory, and a scrap yard.  

Humphrey’s Brook is the receiving end of many storm and sanitary sewer pipes as water is 

diverted away from the developed landscape. During the summer of 2013, the old textile dam on 

mill road was removed (Figure 20), allowing fish 

to access the upper reaches of the brook, and 

allowed debris and sediment that had accumulated 

at the dam to be flushed through the stream.  

Now Humphrey’s Brook is able to flow freely into 

Hall’s Creek. The substrate of the brook directly 

upstream from the dam was composed mainly of 

silt with some sand (Figure 21), which has mainly 

returned as the current substrate.  

 
Figure 20: The old Humphrey's Brook dam removed in 2013 



 

 

 

 

 

 
 

  

 

Figure 21: Physical characteristics of Humphrey's Brook off Mill Rd. 

Large amounts of debris are found within the brook, ranging from large blocks of cement, 

construction and demolition material, and scrap metal located on the banks and directly within 

the brook, all of which seem to originate from the scrap yard along the stream. Vegetation is 

slowly reclaiming the area near the old dam, but heavy erosion deposits sediment into the 

substrate. In the tidal part of Humphreys Brook, wetland destruction and snow dumping also 

pose a threat to water quality. Nearby wetlands have been targeted by developers to be infilled 

and used as snow dumps during the winter months. The loss of these wetlands diminishes the 

environment’s capacity to filter and clean its waters. 

1.3.1.2.5 Rabbit Brook  

Rabbit Brook is an urban tributary of Hall’s Creek in the commercial area of Mountain and 

Mapleton Road areas in Moncton. It has a watershed area measuring 29 km2 and is a watercourse 

that is highly influenced by urbanization. Rabbit Brook is a typical urban stream that has been 

drastically modified during the past years for anthropogenic purposes. A physical habitat survey 

of this brook indicates that it is considerably degraded. Urban sprawl and development are major 

issues for the physical habitat of Rabbit Brook (Figure 22): its waters are piped underneath the 

Mountain Road area; sediment deposition and siltation occur due to an increase in impervious 

surfaces from parking lots; debris causes blockages and stagnation of waters; and raw sewage is 

often mixed with stormwater and deposited directly into the brook.  



 

Figure 22: Rabbit Brook's typical cloudy appearance due largely to direct sewage input 

The majority of the brook’s substrate is made up mainly of fine sediments, which is knee-deep in 

certain areas. This sediment originates from multiple sources such as bank erosion, storm sewer 

outlets, inadequate culvert installation, streambed modification and piping. Storm sewer outlets 

carry large amounts of sand and silt during rain events. Bank erosion is associated with 

inadequate culvert installation and from modification of the brook’s streambed to accommodate 

urban development: piping of the upper parts of Rabbit Brook is another cause for sedimentation, 

as it changes the hydrodynamics of the brook, and in turn this accelerates the water velocity 

during rain events or snow melting, leading to unnatural stream bank scouring.  

Sewage cross connections are visible throughout the brook, 

and can be confirmed visually, by scent, and through the 

continually high levels of E. coli. The City of Moncton is 

working to replace these cross connected stormwater and 

sewer lines as the opportunities come up.  

Figure 23: Rabbit Brook substrate and vegetation off Karen Dr. 

The Beaverbrook Elementary School and a small group of 

local residents are proud stewards of this brook, and work 

to prevent additional destructive development along its 

waters. Even though the brook has suffered through the 

years, its flow remains strong, and has good water 

temperature due to overhanging vegetation. Wildlife of all 

sorts have been spotted near this brook (ex. muskrat, 

hawks, beaver, deer, etc.). With a significant improvement 

of its water quality, which will be heavily reliant on 

responsible land-use and development, endangered species 



such as the Atlantic salmon may be able to regain this habitat. As of right now, Rabbit Brook 

acts as a prime example of how to improperly manage an urban stream. 

1.3.1.2.6 Fox Creek  

 

Fox Creek is the major stream system that flows 

through the City of Dieppe, and into the Petitcodiac 

River Estuary. It has a sub-watershed area of 29 km2 

and is characterized by heavily increasing residential 

and commercial development in it, headwaters, and 

lower reaches with sand and silty bottoms influenced by 

the tidal waters twice a day. The Fox Creek Aboiteau 

includes vestiges of an aboiteau (Figure 24) that was 

built around 1800 which are found below Pointe-aux-

Renards Street in the Fox Creek area of Dieppe and 

includes a dyke. This aboiteau is recognized for its 

association with the use of the salt marshes by the 

Acadians in the 19th and 20th centuries. 
Figure 24: Historic aboiteau in Fox Creek 

 

The middle and lower reaches of Fox Creek still support abundant wildlife like deer and fox 

populations. There are some small areas where the riparian zone is in good condition, such as 

along the Dieppe Rotary Nature Park (Figure 25). However, such small areas are not able to 

offset the effects of having much of the formerly forested headwaters developed and land 

converted to impervious surface. We 

recommend that the municipality of 

Dieppe consider setting aside green 

areas before development intrudes on 

the important riparian greenbelt. 

 
Figure 25: Physical characteristics of Fox Creek 

Like all urban streams, Fox Creek 

displays diminished water quality due to 

the land use surrounding it. A golf 

course also contributes a high level of 

runoff into the creek. The headwaters of 

this system drain part of Dieppe’s 

industrial sector. Approximately 200-300 meters of the brook were piped in this area. Bank 

erosion is also of concern for certain parts of the creek, along with culverts acting as barriers to 

fish passage. Surface water runoff has been a concern for the City of Dieppe in recent years since 

flooding along Chartersville Road, and along Amirault Street has prompted the City to modify 

some of its public infrastructure, through a series of stormwater wetlands and retention ponds. 



1.3.1.2.7 Michael’s Brook  

This is a small stream system which drains into the Petitcodiac River above the causeway 

(Figure 26). Its arms flow through the Moncton Industrial Park and the Rosewood Mini Home 

Community within the City of Moncton, off of Salisbury Road.  

 

A habitat assessment has not been 

undertaken by the PWA for this stream, 

however, our monthly sampling site is 

often not flowing, or has very little flow. 

The site also has a riparian zone made of 

long grasses and other vegetation but is 

impacted by severe erosion of the banks 

and deadwood falling into the water.  

 

Figure 26:  

Physical characteristics  

of Michael’s Brook off Midway Dr. 

The City of Moncton recognized the need to set aside conservation areas around all urban 

waterbodies within their city limits in the 2014 Municipal Plan (PlanMoncton), including that of 

the area possibly conserved around Michael’s Brook (also referred to as Michael’s Creek).  

1.3.1.3 The Memramcook River System  

This segment consists entirely of the Memramcook River system, which flows into the end of the 

Petitcodiac River system (Figure 27), just before the Shepody Bay, part of the upper Bay of 

Fundy. The Memramcook River mixes with the tidal waters of the Bay of Fundy.  

A variety of land-uses are present throughout the river’s watershed ranging from agricultural, 

forestry and quarrying activities to residential and commercial developments. This can lead to a 

variety of different potential impacts associated with pollution pathways, such as: the 

urbanization of riparian areas, oil and other chemical spills, stormwater runoff; obstruction of 

waterways and fish passage from roads and culverts; septic leakage and sewage overflow 

measures; clearcutting of forests; and agricultural runoff leading to eutrophication of waters, 

among other things.  

Despite that only a small area of the Memramcook river watershed influenced by human activity 

relative to Moncton, there are still potential pollution sites to consider. The Gayton Quarry, 

situated on each side of the river near Route 2, constitutes a potential threat to water  



 
Figure 27: Photo of the confluence of the Memramcook River and the Petitcodiac River (left),  

photo of the Gayton Quarry (right) 

quality (Figure 27). In addition, the causeway located on College Bridge modifies the 

hydrological characteristics of the river, as well as its natural cycles (Figure 28). 

 

Figure 28: The Memramcook causeway on College Bridge  

(Photo taken by Catherine Allard and circulated by ICI Radio-Canada) 

When the gates are open the river sees an increase in water volume causing sediments to become 

suspended and results in large fluctuations in parameters such as E. coli, sedimentation, 

conductivity, total dissolved solids, and salinity. Such dramatic fluctuations are stressful for 

aquatic organisms inhabiting the river and make generalizations about river health difficult. The 

causeway also serves as a periodic barrier to fish passage when its gates are closed. 

The following are tributaries of the Memramcook River, from largest to smallest drainage areas: 



1.3.1.3.1 Breau Creek 

 

Breau Creek is located in the center of the Memramcook watershed and covers an area of 60 

km2. The mouth of Breau Creek empties into the Memramcook River where it experiences tidal 

fluctuations. The middle reaches of Breau Creek flow through uninhabited woodlands, however, 

human activity is still observed in these areas as seen with the quarry. Due to the tidal influence 

present at the mouth of Breau Creek (Figure 29) the sediment composition is markedly different 

from upper reaches. The tidal areas have higher levels of silt and mud compared to upper reaches 

that have sand and gravel beds.  

 

 

 
Figure 29: Physical characteristics of upper Breau Creek (left), lower (center), and heavy erosion on the banks (right) 

The upper reaches flow through rural areas and marshland. The upper reaches provide a more 

suitable habitat for fish and invertebrate species. Water is clear, sometimes the colour of tea. The 

tea colour could be the result of the release of tannins from decomposing wood, as the Breau 

Creek flows through a forested range of habitat. Beaver activity has been a common sight along 

this stream for years, reconfirmed this past field season by PWA staff. The PWA assisted the 

Village of Memramcook in developing a nature park along the banks of Breau Creek in 1999. In 

recent years the banks of Breau Creek have been experiencing heavy erosion impacting sediment 

levels and loss of tree and shrub coverage in the riparian zones. 

 

1.3.1.3.2 Meadow Brook 

 

Meadow Brook is located in the upper region of the Memramcook River Watershed and has an 

area of 38 km2. The brook’s bed is mainly characterized as rocky with some sections having a 

higher sand content. The environment surrounding Meadow Brook is predominantly wooded, 

with some forestry activity (Figure 30). Meadow Brook is located in the upper region of the 

Memramcook River Watershed and runs on each side of the Trans-Canada Highway. Much of 

Meadow Brook flows adjacent to the Trans-Canada Highway, and as a result the brook 

experiences some fluctuations in water quality related to road runoff during spring melt and 

heavy rainfall events. 

 

 

 

 



 

 

Figure 30: Physical characteristics of Meadow Brook off Route 132 

 

The PWA sampling site on Meadow Brook is downstream of a culvert outfall that is occasionally 

stagnant due to backflow, leading to lower dissolved oxygen levels. During the field season of 

2019 in July there was a film observed on the water’s surface, and by August an unidentified 

orange algae-like substance grew.  

 

1.3.1.3.3 Stony Creek  

   

 
Figure 31: The physical characteristics of Stony Creek 

Stony Creek is situated in the upper part of the Memramcook River Watershed and has an area of 

approximately 25 km2. Near its mouth where it meets the Memramcook River, the physical 

habitat of Stony Creek is characterized by the presence of mud and silt on the bank and bed of 

the watercourse due to the tidal influence on the river. In this section, Stony Creek is mainly 

open and is made up of high grasses (Figure 31). Past the Trans-Canada Highway, the physical 

habitat of Stony Creek improves considerably, and the substrate is made up of gravel and rocks. 

In this portion of the watercourse, the surrounding area is mainly wooded. In the fall, the 

sampling site on Stony Creek near the Trans-Canada Highway tends to flood, with a notable 

increase in the velocity and water depth. 

 



1.3.1.3.4 Smith Creek  

 

Smith Creek is located in the upper region of the Memramcook River Watershed. The Smith 

Creek watershed covers an area of approximately 20 km2. The physical habitat of Smith Creek is 

characterized by a rocky bottom, with the presence of sediment and organic matter. The area 

surrounding the watercourse is mainly wooded (Figure 32). Smith Creek drains in and out of 

Folly Lake (Figure 33), a eutrophic lake covering an area of 0.19 km2. There is also an area 

which has been dammed to create an impoundment, likely for the purpose of fishing, as some  

   

 
 

Figure 32: A photo of the impoundment on Smith Creek off of Sifroid Rd and its physical characteristics 

 
  

Figure 33: A photo of the popular recreational area, Folly Lake 

fish have been seen there on occasion. The presence of freshwater mussels has also been 

confirmed by PWA staff. Freshwater mussels need fish to disperse their populations.  

 

The road over the dam was recently washed out during a storm in the past couple years, as the 

culvert was unable to handle the volume of water passing through the system.  

 



1.3.1.3.5 South Branch of the Memramcook River  

 

The South Branch of the Memramcook River (Figure 34) is situated in the upper part of the 

Memramcook River watershed and has a watershed area of 12 km2. The physical habitat 

surrounding the upper area of the river is forested which results in high organic matter deposits. 

These deposits settle in the substrate and during decomposition release humic acid causing water 

to occasionally display yellow colours. The presence of beavers in the area leads to frequent 

damming and the formation of ponds as well as reduced water velocity, as is seen off of the 

Aboujagane Road.  

 

 

 

 

 

 
Figure 34: Physical characteristics of the 

South Branch of Memramcook River off of 

Aboujagane Rd. 

 

 

 

 

 

 

 

 

1.3.1.3.6 Upper Branch of the Memramcook River  

 

The Upper Branch of the Memramcook River (Figure 35) is situated in the upper part of the 

Memramcook River watershed and has a watershed area of 30 km2. The physical habitat 

surrounding the upper area of the river is forested which results in high organic matter deposits. 

These deposits settle in the substrate and during decomposition release humic acid causing water 

to occasionally display a tea-like colour in the water. The PWA water quality site on the Upper 

Branch of Memramcook River is on the side of Aboujagne Rd. opposite to a popular fishing spot 

for locals, and the PWA staff have seen great numbers of fish in this area of the river. 

 
 

 

 
Figure 35: Physical 

characteristics of the 

upper section of the 

Memramcook River. 

 

 

 



1.3.1.3.7 Lower Memramcook River  

 

The Lower Branch of the Memramcook River (Figure 36) is situated in the lower part of the 

Memramcook River watershed and has a watershed area of 65 km2 before the river splits into the 

Upper and South Memramcook River and other tributaries. The physical habitat surrounding the 

lower area of the river occupied the Gayton Quarry, situated on each side of the river near the 

Trans-Canada Highway. The substrate is mainly fine sediment deposits.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 36: Physical characteristics of the lower portion of Memramcook River, 

The area underneath the Trans-Canada Highway has been sampled by the PWA staff for years, 

but the silt build-ups have made it difficult during some visits to take samples safely. 

 

 

 

 

 

 

 

 

 

 

 



1.4 WATER QUALITY SAMPLING SITES  
 

The PWA has established 21 water quality monitoring sites (Table 1, Figure 37) five swim guide 

sites (Table 2, Figure 38) and 20 temperature logger sites (Table 3, Figure 39) within the 

Petitcodiac Watershed. 

 

 
 

 
Table 1:  Established PWA water quality monitoring sites in the Petitcodiac watershed and their GPS coordinates 

 



 

Figure 37: Map of PWA water quality monitoring site locations within the Petitcodiac watershed  

 

 

 

 

Table 2: Established PWA swim guide sites in the Petitcodiac watershed and their GPS coordinates 

 



 

Figure 38: Map of PWA Swim Guide site locations within the Petitcodiac watershed 

 
 

Table 3: PWA temperature logger sites within the Petitcodiac watershed and their GPS coordinates 

Lower Petitcodiac Subwatershed – Temperature Loggers  

Sampling Site   

GPS Coordinates  

(Decimal Degrees Lat.,Long.)  
Jonathan's Creek (JCTL1) 
Jonathan's Creek (JCTL2)  
Jonathan's Creek (JCTL3)  
Jonathan's Creek (JCTL4)  
Rabbit Brook (RBTL1)  
Rabbit Brook (RBTL2)  
Rabbit Brook (RBTL3)  
Hall's Creek (HCTL1) 
Hall's Creek (HCTL2) 
Hall's Creek (HCTL3) 
Hall's Creek (HCTL4) 
Hall's Creek (HCTL5) 
Hall's Creek (HCTL6) 
Hall's Creek (HCTL7)  
Humphrey's Brook (HBTL1)  
Humphrey's Brook (HBTL2)  
Humphrey's Brook (HBTL3)  
Fox Creek (FCTL1) 
Fox Creek (FCTL2)  
Fox Creek (FCTL3) 

N 46.08693°, W -64.81786° 
N 46.09666°, W -64.84454° 
N 46.10373°, W -64.86459° 
N 46.11058°, W -64.87913° 
N 46.11172°, W -64.81114° 
N 46.11210°, W -64.82047° 
N 46.11321°, W -64.82741° 
N 46.11123°, W -64.79928° 
N 46.12197°, W -64.82771° 
N 46.12933°, W -64.79597° 
N 46.12760°, W -64.85704° 
N 46.13131°, W -64.76964° 
N 46.13260°, W -64.87721° 
N 46.14117°, W -64.76925° 
N 46.11065°, W -64.76540° 
 N 46.13100°, W -64.74111° 
N 46.14187°, W -64.71317° 
N 46.06286°, W -64.70592° 
N 46.08194°, W -64.70349° 
N 46.08145°, W -64.70007°  



 

 

 

 

1.5 PARAMETERS & HISTORICAL TRENDS IN PARAMETER VALUES 
 

A parameter is a measurable characteristic of a system that can help define the condition of the 

system. It is a factor of an ecosystem that can help gauge the overall ecosystem health. We do 

this by specific testing looking for specific parameters. The following are explanations of the 

parameters that the PWA uses to monitor water quality within the Petitcodiac watershed, where 

they come from and how they are important factors in gauging the health of the ecosystem for 

aquatic species, other wildlife and recreational safety for humans. 

 

1.5.1 Water Temperature  

 

This is a measurement of the intensity (not amount) of heat stored in a volume of water (Kemker, 

2014). Temperature can be influenced by a number of factors such as sun exposure and most 

often, the type of water being tested determines what parameters we look for. These properties 

can be physical, chemical or biological factors (Kemker, 2014). Streamside shading, size and 

depth of the water, elevation, water velocity, groundwater inputs, agricultural and wastewater 

runoff, anthropogenic impact from recreational activities (United States Geological Survey, 

2014), and stormwater runoff from heated surfaces such as parking lots, roof tops and roads 

(United States Environmental Protection Agency, 2012).  

Figure 39: Map of PWA temperature logger site locations within the Petitcodiac watershed 



 

Water temperature is an important factor as it influences many river processes and other 

parameters of water quality. It affects the solubility of many chemical compounds therefore, 

influencing the effect of pollutants on aquatic life. Water Temperature and DO are directly 

related to each other. As water temperature increases, DO decreases; thus, cold water holds more 

oxygen than warm water.  

 

Increased temperatures elevate the metabolic oxygen demand, which in conjunction with reduced 

oxygen solubility (Kemker, 2014), and can affect metabolic processes in most fish and 

determines their ability to survive in a certain environment (Claireaux, 2000). It determines 

which organisms are able to survive and live in a certain environment, as every species has a 

critical upper and lower thermal limit. These temperature limits can be of a wide or narrow range 

and can vary both within and among species in order for them to thrive (Ministry of Environment 

BC, 2001) which influences the composition of aquatic communities (Bain & Stevenson, 1999). 

 

Fish found in the Petitcodiac and Memramcook River Watersheds that are sensitive to 

temperature include brook trout (Salvelinus fontinalis) and Atlantic salmon (Salmo salar). Cold 

water fish species can only survive and thrive within a limited temperature range. Brook trout for 

example, require cooler temperatures (ideally 13–18 °C), but are able to survive in water 

temperatures of up to 22 °C. However, at this temperature, these cold-water fish must be able to 

find thermal refuges or regions within a river where water temperatures are cooler, or they will 

die (Bain & Stevenson, 1999). Prolonged exposure to temperatures greater than 24°C is lethal for 

trout and salmon species (MacMillan et al., 2005), and can put fish at a competitive disadvantage 

in the wild due to physiological stress (Department of Fisheries and Oceans, 2012).  

 

1.5.1.1 Historical Trends in Water Temperature in the Petitcodiac Watershed  

Water temperature for individual sites was consistent over time, with all watercourses having an 

increase in temperature during warmer months. Rivers with higher peaks in temperature typically 

have lower water velocity and are subject to greater temperature increases in warm weather. 

Throughout the PWA’s history of water quality monitoring there have been occasions where 

water temperatures exceeded guidelines set in place by the CCME for the protection of aquatic 

species (see Appendix 7.7 for more details at individual sampling sites).  

1.5.2 Dissolved Oxygen  

 

Dissolved oxygen (DO) is a commonly used parameter for measuring water quality (Sánchez et 

al., 2007). It is influenced by a collection of physical, chemical and biological characteristics 

such as temperature, salinity, wave action, and current (Spanou and Chen, 1999; Cox, 2003; 

Mulholland et al., 2005; Quinn et al., 2005, USGS, 2014). DO is one of the most fundamental 

parameters in water for all aquatic life. Low concentrations directly affect fish and alter a healthy 

ecological balance. Because DO is affected by many other water quality parameters, it is a 

sensitive indicator of the health of the aquatic system (CCME, 1999). A dissolved oxygen level 

that is too high or too low can affect water quality and harm aquatic life. The amount of 

dissolved oxygen needed is species-specific and can vary within a species based on their life 

stage (Breitburg, 1994; CCME, 1999). If a watercourse does not have adequate levels of 



dissolved oxygen aquatic organisms will be unable to inhabit them. The CCME guidelines for 

aquatic life set the guideline as variable, based on the species of concern and should not fall 

below 9.5mg/L for early life stages or below 6.5mg/L for other life stages (Table 4).  

 

1.5.2.1 Historical Trends in Dissolved Oxygen in the Memramcook River Watershed  

 

From our results, Dissolved oxygen levels over time have shown consistent trends. The majority 

of sites show a decrease in DO during warmer months of July and August, which is correlated 

with an increase in water temperature. Low dissolved oxygen levels are most commonly 

observed in watercourses with slow moving or stagnant water, which is true for the monitoring 

sites at Smith Creek, Memramcook River South Branch and Meadow Brook which have been 

consistently lowest of all other sample sites in historical data. None of the sites sampled showed 

any alarming deviations from background data this year, but continued monitoring is essential 

for the PWA to detect any changes in specific watercourses (see Appendix 7.7 for more details at 

individual sampling sites).  

 

1.5.3 pH  

 

pH is the logarithmic measurement of free hydrogen ions in solution. This will determine 

whether the solution in question is acidic, basic, or neutral. The scale is measured from 0 to 14. 

Values <7 are considered acidic, while values >7 are considered basic. A value of 7 indicates 

that the solution in question is neutral. Because this scale is logarithmic the difference in 

numbers on the scale are tenfold in concentration. For example, a solution with a pH of 3 is not 

twice as acidic as a solution with a pH of 4 but ten times more acidic. CCME (1987) indicates 

that healthy surface water should have a pH that falls between 6.5 and 9.0 (Table 4).  

Factors affecting the pH of surface water include acid rain, surficial geology of the area 

surrounding the water, and wastewater runoff. Low pH levels cause chronic stress that may not 

kill individual fish but can lead to lower body weight and smaller size and makes fish less able to 

compete for food and habitat (USEPA, 2012). In high pH environments the effects on fish can 

include death, damage to gills, eyes, and skin, and an inability to dispose of metabolic waste 

(Locke, 2008). The U.S. Environmental Protection Agency (USEPA) classifies water that is 

suitable for biota as having a pH that is within the range of 6.5 - 9 (USEPA, 2013). Severe stress 

to aquatic life can be evident at pH levels below 4 units (EPA, 2012). Buffering capacity is 

water's ability to resist changes in pH and it is critical to the survival of aquatic life (Petrin, 

Englund, & Malmqvist, 2008). According to Petrin et al (2008), low or high pH values can occur 

naturally due to the presence of humic acid emanating from wetlands (peatbogs in particular). 

Anthropogenic changes in pH can also be caused by acid rain, accidental spills, agricultural 

runoff and sewer overflows.  

  

There is a history of pH problems in some streams in the Memramcook River Watershed that 

have had low pH values in the past. All Memramcook water quality monitoring sites were 

recorded as low again in 2019, with the pH levels below 5 recorded in September and October at 

all Memramcook River sites (MemL, MemU, and MemS). This may have been partly the result 

of high concentrations of naturally occurring humic acid in the watercourses themselves since 

many of them flow through forested areas. Humic acid is formed by the decomposition of wood 

(Petrin, Englund, & Malmqvist, 2008).  



1.5.4 Specific Conductivity  

 

Specific conductivity is a measure of the water’s ability to carry an electrical current and is 

recorded in microSiemens per centimeter (𝜇s/cm) (USEPA, 2012). Conductivity is influenced by 

the presence of inorganic dissolved solids such as chloride, nitrate, sulfate, phosphate, sodium, 

magnesium, iron, and aluminum (USEPA, 2012). Conductivity is also affected by water 

temperature: as the water temperature increases so does conductivity. For this reason, all 

conductivity is reported as specific conductivity (conductivity at 25°C) (USEPA, 2012).  

There is no set range of values that are deemed necessary for a healthy aquatic ecosystem. Most 

streams have conductivity that fluctuates within a certain range which can serve as a background 

for long-term monitoring. If measurements are recorded outside of the typical range it can be an 

indication of a change in the stream chemistry due to increased dissolved solids in the water from 

discharge or point pollution (USEPA, 2012).  

 

Conductivity in streams is generally determined by geology. Streams that run through granite 

bedrock tend to have lower conductivities that those that run through clay soils. Discharges into 

streams can affect the conductivity of a stream. Failing sewage systems can raise conductivity 

because of the presence of chloride, phosphates and nitrates but an oil spill would lower 

conductivity (USEPA, 2012).  

 

Most rivers will naturally have a conductivity range between 50 μS and 1500 μS/cm. 

Conductivity measurements of 150 μS/cm to 500 μS/cm are the desired range for fish habitat 

(Table 4). Conductivity outside of this range is an indication that the watercourse sampled may 

not be a suitable habitat for some species of fish or macroinvertebrates (Behar, 1997).  

 

1.5.5 Salinity  

 

Salt is a natural component of our landscape (Environment, 2001). It has been deposited from a 

variety of sources over millions of years. Salt can enter our waterways from groundwater, 

weathering rocks and the atmosphere. In Canada, de-icing salt is an increasing concern as a 

source of anthropogenic salt that enters our rivers and streams. Increased salt concentrations have 

contributed to a loss in soil stability, which in turn increases soil erosion. The salt used during 

winter for road maintenance can have a negative effect on aquatic ecosystems. Recent studies 

have shown that salt concentrations in surface waters are frequently at levels that can negatively 

affect the biota (Salt Institute, 2011). High salt concentrations are causing damage to vegetation 

and shifting plant community structure as well as provoking effects on fish communities that 

cannot adapt to the elevated salt concentrations. Salinity decreases dissolved oxygen and 

increases conductivity and total dissolved solids. Most aquatic organisms prefer either freshwater 

or saltwater. Few species traverse between salinity gradients, and fewer still tolerate daily 

salinity fluctuations (Kemker, 2014b).  

 

Longer-term toxicity occurs at concentrations as low as 210 mg/L; these concentrations have 

been observed in numerous urban creeks and streams (Environment Canada, 2010). Freshwater 

streams generally have a salinity level close to 0 – 0.5 ppt. The salinity in our freshwater streams 

is generally the same from year to year and we have never obtained a salinity level through our 

sampling activities that might indicate that some type of contamination event had occurred, even 



in streams impacted by snow dumps which is where it might be expected. At the water quality 

monitoring site Memramcook River Lower (MemL) higher salinity levels have periodically been 

recorded, most likely caused by the tidal influence of this site at the time of visit when the 

causeway gates are open. 

 

1.5.6 Total Dissolved Solids  

 

Total dissolved solids (TDS) is the measure of dissolved inorganic material in water that is less 

than two micrometers (μm) in diameter and is measured in milligrams per litre (mg/L) (Weber-

Scannell and Duffy. 2007). Water with total dissolved solids concentrations greater than 1000 

mg/L is brackish (Weber-Scannell and Duffy, 2007) (Table 4). Like conductivity there is no set 

range of values deemed acceptable, however, with enough background data, a normal range can 

be determined. If this range is set and TDS does fluctuate outside of background norms it can 

serve as an indication that something is being introduced into the water system. Wastewater 

runoff, pollution, agriculture and geography are all factors in contributing to TDS measurements 

(Weber-Scannell and Duffy, 2007). The most commonly occurring cation in fresh water is 

calcium. It is recommended that different limits for individual ions, rather than TDS, be used for 

salmonid species. These limits should be based on the effect of the ion on fertilization and egg 

development (Weber-Scannell & Duffy, 2007).  

 

1.5.7 Turbidity  

 

Turbidity is the measure of relative clarity of a liquid. It is an optical characteristic of water and 

is an expression of the amount of light that is scattered by material in the water when a light is 

shined through the water sample (CCME, 2002). The higher the intensity of scattered light, the 

higher the turbidity will be. Materials that cause water to be turbid include clay, silt, finely 

divided inorganic and organic matter, algae, soluble colored organic compounds, and plankton 

and other microscopic organisms. During periods of low flow (base flow), many rivers are 

transparent with varying colour, and turbidity values are low, usually less than 10 NTU 

(Minnesota Pollution Control Agency, 2008). During a rainstorm, particles from the surrounding 

land are washed into the river making the water a muddy brown color, indicating water that has 

higher turbidity values. Also, during high flows, water velocities are faster and water volumes 

are higher, which can more easily stir up and suspend material from the stream bed, causing 

higher turbidity values (CCME, 2002) (Table 4).  

 

High concentrations of particulate matter affect light penetration and productivity, recreational 

values, and habitat quality, and cause lakes to fill in faster. In streams, increased sedimentation 

and siltation can occur, which can result in harm to habitat areas for fish and other aquatic life. 

Turbidity can affect hatching success in fish by clogging gills and smothering eggs which 

reduces the fish’s efficiency of absorbing dissolved oxygen in the water (CCME, 2002). 

Turbidity can also decrease visibility within the water column which can affect foraging 

efficiency in species at risk, such as the Eastern painted turtle (Chyrsemys picta; Grosse et al., 

2010), interactions between fish and dragonflies (van de Meutter et al., 2005) and feeding on 

species of zooplankton (Helenius et al., 2013). Aquatic plants are important as they create 

oxygen within the water column. Turbidity can limit light penetration causing plants to die. 

Aerobic bacteria then begin the process of decomposition which uses up more oxygen, leading to 



lower dissolved oxygen content in water for aquatic life. Particles also provide attachment places 

for other pollutants, notably metals and bacteria. For this reason, turbidity readings can be used 

as an indicator of potential pollution in a water body (CCME 2002).  

 

1.5.8 Nitrates  

 

Nutrients for our purpose refer to available nitrates and phosphates. The two dominant sources of 

nutrient pollution are agricultural and wastewater runoff (Howarth et al., 2002). Eutrophication 

can occur if nutrient levels are too high, which can contribute to algal blooms and greatly 

threaten water quality (Anderson et al., Howarth et al., 2002). Nitrate (NO3-) is a form of 

nitrogen found naturally in terrestrial and aquatic environments. Nitrogen occurs in natural 

waters as nitrate (NO3), nitrite (NO2), ammonia (NH3), and organically bound nitrogen. Of these, 

nitrate is usually the most important to consider when determining water quality. Normally only 

small amounts are found naturally, such as those formed when aquatic plants and animals die. 

Bacteria break down large protein molecules containing nitrogen into ammonia. Ammonia is 

then oxidized by specialized bacteria to form nitrites and nitrates. An increase in nitrate levels 

can come from numerous man-made sources such as septic systems, fertilizer runoff and 

improperly treated wastewater. Nitrates are plant nutrients and cause an increase in plant and 

algae growth in aquatic ecosystems. This can be a problem when the plant or algae material 

subsequently dies and decomposes; dissolved oxygen levels often decrease as a result 

(Chambers, et al., 2001). This is a bigger problem in freshwater lakes than it is in streams. The 

Irishtown Nature Park impoundment and the McLaughlin Reservoir in the Petitcodiac Watershed 

both experience frequent blue-green algae blooms to some extent each year as a result of high 

nutrient levels. Some blue- green algae species can impact the health of humans and animals. 

This is less of a problem in our flowing streams, although high levels of submergent plant 

growth have been observed in Stony Creek and Meadow Brook, which could be used as an 

indicator of excessive nutrient loading.  

 

According to Reyes (2008) industrial emissions, raw sewage and sewage treatment plants that do 

not employ tertiary levels of treatment to remove nutrients are also contributing excessive levels 

of nitrogen to streams and oceans. While nutrient loading in our streams may not be having an 

observable impact upon our own biodiversity, it is having an impact on the Bay of Fundy and the 

Atlantic Ocean and we have the responsibility to manage our effluents at the watershed level. 

The Bay of Fundy has a long history of algal blooms, which are linked to excessive nutrient 

loading (CCME Working Group on Biodiversity, 2012).  

 

The water quality guidelines in Canada state that in order to protect freshwater life, levels of 

nitrates should be of 13 mg/L or below (Chambers, et al., 2001) (Table 4). The PWA began 

measuring nitrate levels in our watercourses in 2010. In 2012, 5 of the 7 Memramcook water 

quality monitoring sites that we sampled had elevated nitrate levels at least once over the 13 

mg/L limit during the sampling season.  

 

 

 

 



1.5.9 Phosphates  

 

Phosphate (PO43-) is a naturally occurring nutrient in terrestrial and aquatic environments, 

usually present in the form of orthophosphate. Pure phosphorus (P) is rare and acts as a limiting 

factor in plant growth. In nature, phosphorus usually exists as part of a phosphate molecule. 

Phosphorus in aquatic systems occurs as organic phosphate and inorganic phosphate. Organic 

phosphate consists of a phosphate molecule associated with a carbon-based molecule, as in plant 

or animal tissue. Inorganic phosphorus is the form required by plants and is known as 

orthophosphate (Chambers, et al., 2001). Plants require orthophosphate for photosynthesis, 

making orthophosphate a limiting factor in aquatic plant growth (North Carolina Water Quality 

Information Extension, N/A). Since phosphorus is a nutrient which is normally in short supply in 

most fresh waters, even a modest increase in phosphorus can, under the right conditions, set off a 

whole chain of undesirable events in a stream including accelerated plant growth, algae blooms, 

low dissolved oxygen, and the death of certain fish, invertebrates, and other aquatic animals 

(Chambers, et al., 2001).  

 

Orthophosphate forms of phosphorous are produced naturally but can also be introduced in 

streams by man-influenced sources such as: partially treated and untreated sewage, runoff from 

agricultural sites, and application of lawn fertilizers (North Carolina Water Quality Information 

Extension, N/A). Orthophosphates applied to agricultural or residential lands as fertilizers are 

carried into the surface water during storm events or snow melts (Chambers, et al., 2001). Algal 

blooms result in a net decrease in diversity, food supply and habitat destruction because it blocks 

light penetration, resulting in the death of plants and algae. Bacteria then decompose the organic 

waste, consuming all dissolved oxygen in the water, releasing even more orthophosphate in the 

process. The pond, stream, or lake may gradually fill in with decaying and partially decomposed 

plant materials becoming a swamp, which is part of the natural aging process (Chambers, et al., 

2001).  

 

According to the United States Environmental Protection Agency (1986), phosphorus levels 

should not exceed .05 mg/l if streams discharge into lakes or reservoirs, .025 mg/l within a lake 

or reservoir, and .1 mg/l in streams or flowing waters not discharging into lakes or reservoirs to 

control algal growth. Surface waters that are maintained at .01 to .03 mg/l of total phosphorus 

tend to remain uncontaminated by algal blooms. The Ontario Ministry of Environment guideline 

for phosphate is 0.03 mg/L for surface water (Table 4). 

 

1.5.10 Total Coliforms  

 

Total coliform counts are used to assess the microbiological quality of water. Coliform bacteria 

are a commonly used biological indicator of water quality (Griffin et al., 2001; Noble et al., 

2003). Coliforms are commonly found in the environment in soils and vegetation. The 

contamination in water is often highest immediately following a storm because of the runoff a 

storm generates (CCME 1999). Total Coliform (TC) counts reflect the presence of non-faecal 

bacteria, which occur naturally in water, derived from the decomposing organic matter of water 

weeds, floating vegetation and aquatic organisms. These bacteria do not normally cause 

illnesses, but they will give the water an unpleasant odour and taste. If an inordinately high TC 

count increases each year and cannot be explained by natural causes, it is likely the result of a 



“man-made” nutrient-overload, either caused using fertilizers or possibly high phosphate 

washing products introduced into septic systems (CCME, 1999). A guideline for total coliforms 

does not currently exist for the protection of aquatic life nor for recreation (Table 4).  

 

1.5.11 Escherichia coli  

 

E. coli is a class of bacteria found only in human or animal faecal waste. The major sources of E. 

coli are municipal sewage discharges or runoff from failing septic systems, animal feed 

operations, farms and faeces deposited in woodlands from warm blooded animals (USA Water 

Quality, 2008). While all coliforms do not cause illness, their presence indicates that a 

watercourse may be susceptible to contamination by other microorganisms (Nova Scotia 

Environment, 2009). Once shed from a human/animal host, faecal bacteria are not expected to 

survive for long periods in the aquatic environment (Winfield and Groisman, 2003). It has been 

concluded, based on all of the existing evidence, that E. coli remains the most suitable indicator 

of faecal contamination in fresh recreational waters.  

 

Studies have shown that certain illnesses, such as gastroenteritis, eye infections, skin rashes, ear, 

nose and throat infections and respiratory illnesses can result from exposure to certain faecal 

bacteria as measured by the presence of E. coli (CCME, 1999). The presence of E. coli in water 

indicates recent fecal contamination and may indicate the possible presence of disease-causing 

pathogens, such as bacteria, viruses, and parasites. Although most strains of coliform bacteria are 

harmless, certain strains, such as E. coli 0157: H7, may cause illness. The recreational guideline 

for freshwater (Health Canada) is as follows (Table 4):  

• Geometric mean concentration (minimum of five samples without exceeding 30 days):   

≤ 200 E. coli/100 mL  

• Single-sample maximum concentration: ≤ 400 E. coli/100 mL 

These values represent risk management decisions that have been based on a thorough 

assessment of the potential risks for the recreational water user (Health Canada, 2014). 

The combination of routine E. coli monitoring alongside actions, procedures and tools to 

collectively reduce the risk of exposure to faecal contamination in the recreational water 

environment represents the most effective approach to protecting the health of 

recreational water users.  

1.5.11.1 Historical Trends in E. coli levels in the Memramcook Watershed  

 

Trends for individual sites were, for the most part, consistent over time. However, all sites in the 

Memramcook River Watershed have shown an increase in E. coli levels during summer months. 

It is imperative that these rivers continue to be monitored so that such increases over time can be 

addressed. Areas with low or moderate development, such as those surrounding the 

Memramcook River Watershed, may see an increase in parameters such as E. coli due to 

changing land use practices (see Appendix 7.7 for more details at individual sampling sites). 

 

 

 

 



1.5.12 Guidelines for Assessing Water Quality Parameter Data 

 

 

Chemical 

Name  

 

 

Source  

 

 

Limit or Range  

 

Water 

temperature  

CCME (2002) (1)  

MacMillan et al., 

(2005) (2)  

(1) Salmonids: 18-19°C maximum weekly average for 

adults and juveniles.  

(2) Long-term lethal limit: 24oC  

(1) Human activity should not induce temperature changes 

of ±1°C from natural levels  

 

Dissolved 

oxygen  

 

CCME (2002)  

Variable; Should not fall below  

9.5mg/L for early life stages or below 6.5mg/L for other 

life stages.  

 

pH  

 

 

CCME (2002)  

 

6.5 – 9.0 on pH scale  

Specific 

conductivity  

Kemker (2014b) (1) 

Behar (1997) (2)  

(1) Natural Freshwater: 50 – 1500 μs/cm  

(2) Desired range for fish habitat: 150 μS/cm to 500 

μS/cm  

 

Total dissolved 

solids (TDS)  

 

 

Weber-Scannell and 

Duffy, (2007)  

 

Freshwater: < 1000 mg/L  

 

Turbidity 

CCME (2002)  

 

Clear flow - Maximum increase of 8 NTUs from 

background levels for a short-term exposure (e.g., 24-hours 

period). Maximum average increase of 2 NTUs from 

background levels for a longer-term exposure (e.g., 30- 

days period). 

High flow or turbid waters - Should not increase more than 

10% of background levels when background is >80 NTUs 

deposited  



Total 

suspended 

solids (TSS)  

 

CCME (2002)  

 

Clear flow – Should not exceed a maximum increase of 25 

mg/L from background levels for any short-term exposure 

(e.g., 24-h period) and maximum average increase of 5 

mg/L from background levels for longer term exposures 

(e.g., inputs lasting between 24 h and 30 d).  

High flow – Should not exceed a maximum increase of 25 

mg/L from background levels at any time when 

background levels are between 25 and 250 mg/L. Should 

not increase more than 10% of background levels when 

background is ≥ 250 mg/L.  

Nitrate  

 

CCME (2002)  

 

< 13mg/L  

 

Phosphate  

 

Ontario Ministry of 

Environment’s 

guideline  

 

Levels should not exceed:  

Total phosphorus of 0.03 mg/L for surface water  

 

Total coliforms  

 

No guidelines  

 

N/A  

 

Escherichia 

coli  

 

Health Canada 

Recreational 

Guidelines  

 

Geometric mean concentration (minimum of five samples):  

≤ 200 E. coli/100 mL Single-sample maximum  

concentration:  

≤ 400 E. coli/100 mL  

 
Table 4: Summary of water quality parameters and guidelines for the protection of aquatic life and recreation 

 

2 METHODOLOGY  
 

The following is a description of how the PWA conducted field sampling and lab analyses to 

gather water quality data. All methods are listed in the PWA’s standard operating procedures for 

field sampling and microbiological testing in the PWA (ML).  

 

2.1 FIELD SAMPLING  
 

Since 1997, the PWA has been monitoring water quality in the Petitcodiac River Watershed, and 

from 2001 in the Memramcook River Watershed. We conduct monthly water quality sampling, 

which includes collection of samples for water ex-situ microbiological and nutrient testing, and 



well as in-situ sampling using a multi-meter. Over the years, the PWA has had different 

capacities to collect data, based on manpower, equipment available and budgetary constraints. 

This year we were able to sample for the 11 parameters listed in the introduction.  

 

2.1.1 Field Observations  

 

The PWA recorded variables present at the time of sampling such as: date, time weather, bank 

conditions, and air temperature. All field indicators were recorded on our monthly field visits on 

Water Quality Field Data Sheets, which can be found in Appendix 7.5. All standard operating 

procedures are included in the Program’s Quality Management System.  

 

2.1.2 Field Sampling: Physical Parameters  

 

Physical parameters such as temperature, dissolved oxygen (DO), pH, specific 

conductivity, salinity, and total dissolved solids (TDS) were all measured by 

the YSI Professional Plus series (YSI ProPlus) multi-meter (Figure 40). This 

device is equipped with three different probes: one measures the pH; the 

second measures DO and temperature; and the third measures specific 

conductivity, TDS and salinity. The probes are all mounted on one end of the 

instrument’s cord. A Palintest portable Turbimeter was also used, as per the 

instruction manual protocols, to measure turbidity. All standard operating 

procedures are included in the Program’s Quality Management System. 
 

Figure 40: The YSI Professional Plus 

 series (YSI ProPlus) multi-meter 

2.1.3 Field Sampling: Bacteria and Nutrients 

 

Water samples (two 100ml bottles at each site) were taken using sterilized re-usable water 

sampling bottles (Figure 41). To avoid contaminating the samples, the bottles were rinsed twice 

using stream water (conditioning) and the samples were taken about halfway the water column 

facing upstream against the current. Samples would not have 

been taken from sites if there were inadequate flow. The 

bottles were labelled with the site name. They were then 

stored on ice in a cooler at approximately 4oC until they were 

brought to the PWA in-house laboratory at the Moncton office 

and tested for nitrates, phosphates, total coliform and E. coli 

as soon as possible when the samples arrived at the lab.  

All standard operating procedures are included in the 

Program’s Quality Management System.  

 

 
Figure 41: The sterilized re- usable water sampling bottles  

 



2.1.4 Field Sampling: Temperature Logger  

This past field season was the second year that the PWA took temperature readings in the lower 

Petitcodiac River Watershed using temperature loggers (Onset’s HOBO Tidbit v2) (Figure 42). 

This survey method was set to collect temperature readings every hour, 

for several months, at multiple points in the watershed. A protective cap 

was placed on each logger. The temperature loggers were then secured 

to a rebar with zip ties and installed in the riverbed at predetermined 

sites, which were selected for easy of accessibility. Tags with 

information about the temperature loggers and contact information of 

the PWA were secured onto the rebar with zip ties. The PWA had 

obtained a permit to conduct this activity.  

Figure 42: The temperature loggers (Onset’s HOBO Tidbit v2), tags, and shuttle 

The PWA staff used simple field sheets to record information on the 

temperature loggers such as: logger number, location (GPS 

coordinates), site descriptions, time launched, and time retrieved (if 

found). When they were retrieved in the fall, the data was downloaded to the HOBO software for 

analyses. Temperatures were looked at based on a pre-determined suitability for aquatic health 

per the same guidelines (Table 5) which we use for monitoring and evaluating at our monthly 

monitoring sites. This method will help identify the potential locations of thermal refuges within 

our watershed, and urban freshwater habitats at risk of rising water temperatures. 

 

Temperature range Implications for cold-water species 

1 - 13°C Preferred temperature year-round 

13.0 - 17.5°C Ideal range for species health in summer 

18.0 - 20°C Maximum weekly average 

20.5 – 23.5°C Unhealthy level 

>24.0°C Long-term lethal limit 
 

Table 5: Colour grades of different temperature ranges corresponding to impacts for aquatic life 

 

 

 

 

 

 

 

 

 

 

 

 



2.2 THE PWA LABORATORY ANALYSES 
 

2.2.1 Quality Assurance/ Quality Control 

 

The PWA uses quality assurance measures to ensure our data remains useful. This is very 

important due to the typical staff turnover in a non-profit organization. Quality Assurance (QA) 

generally refers to a broad plan for maintaining quality in all aspects of a program. For the PWA 

this include Standard Operating Procedures (SOPs), and Quality Management System. Quality 

control (QC) consists of steps taken to determine the validity of specific sampling and analytical 

procedures. Specifically: Calibration blanks, Field Blanks, field duplicates, lab replicates, and 

calibration blanks. 

 

2.2.2 Nitrates and Phosphates 

 

Nitrates and phosphates were both analyzed ex-situ in the PWA Microbiology Lab using an YSI 

EcoSense 9500 Photometer and Palintest reagents within 8 hours of sampling (Figure 43). The 

photometer was used in accordance to the photometer’s user manual, as well as the methods for 

specific tests provided with the Palintest reagents. A 10mL sample of the stream water is poured 

into a cuvette and then placed into the photometer to act as a blank, calibrating the machine to 

compare the change in colour of the sample after the reagents are added. After the blank sample 

is evaluated by the Photometer, the appropriate time needed for the reaction from the reagents to 

occur in the test sample is followed, then the 

test sample with reagents is placed in the 

Photometer. Using light, the photometer 

measures the change in colour from the blank 

sample and gives a reading of the water 

sample’s nutrient value measured in mg/L.  

 
Figure 43: The YSI photometer 9500 and its 10mL samples 

with Phosphate reagent (turns sample blue) 

 

Nitrate samples were prepared following 

Palintest Nitratest© instructions and test #023 

Nitrogen/1 (Nitrate expressed in Nitrogen) on 

the Photometer was used to determine nitrate 

concentration. Phosphate samples were also 

prepared following Palintest Phosphate LR 

instructions and levels were determined by using test #028 Phosphate/4 (Phosphate expressed in 

Orthophosphate) on the YSI Photometer. The values are recorded in the PWA lab book.  

A full description of the standard operating procedures is included in the Program’s Quality 

Management System. 

 

 

 

 



2.2.3 Bacteria- Total Coliforms and E. coli  

Total coliforms and E. coli samples were measured using the Quanti-tray® procedure (IDEXX 

Laboratories Inc., 2011) as well as the PWA’s Standard Operating Procedures Manual for 

Bacterial Analyses. A 100-mL water sample which has been stored in the refrigerator at the lab 

after removal from the cooler is mixed with Colilert® bacterial growth agent and is then poured 

into the Quanti-tray. The tray is then placed onto the rubber tray carrier and sealed by passing 

through the Quanti-tray sealer. The sample trays are then placed in the incubator at the same time 

and incubated at a temperature of 35°C ± 0.5°C for a 24-hour period.  

After the incubation period, the large and small wells located on the tray (Figure 44) have turned 

yellow in colour are marked and counted, indicating the number of wells corresponding to the 

value of Total Coliforms. A long wave ultra-violet light of 366 nm is then shone on the trays, 

being held 5 inches above the trays (Figure 44). The wells that fluoresce blue are reacting with 

an enzyme secreted by only E. coli bacteria. These wells, which are marked and counted, 

correspond to the value of E. coli in the sample. The IDEXX Quanti-Tray MPN table is then 

used to determine the most probable number (MPN) for total coliform and E. coli, ranging from 

0 to >2419.6 MPN. A full description of the standard operating procedures is included in the 

Program’s Quality Management System.  

 

 

Figure 44: After the incubation period, the Quanti-tray 

wells turn yellow, which indicates the total coliform 

concentration (left). Under ultra-violet light, the fluorescent 

blue well indicates the concentration of E-coli (right). 

 

 

 

 

 

 

 

 

 

 

 

 



3 RESULTS  

The following results are for each water quality monitoring parameter at all sampling locations 

throughout the 2019 field season of May to October. Results for each water quality parameter are 

compared to relevant guidelines for freshwater organisms (Table 4) and historical data. 

3.1 WATER TEMPERATURE RESULTS  
 

3.1.1 Monthly Field Sampling  

The Figure 45 displays the average water temperature at individual sampling sites measured with 

the YSI once a month, from June to October. All sites displayed the typical seasonal variation in 

temperature (cooler in the spring and fall, and warmer in the summer months). On average, 

temperatures were within their optimal range (13-18°C), and 14 out of the 21 sampling sites 

extended further than the optimal range. These sites exceed the maximum weekly average for 

adults and juveniles (CCME). Throughout the PWA’s history of water quality monitoring there 

have been occasions in the past where water temperatures exceeded guidelines set in place by the 

CCME for the protection of aquatic species. Breau Creek (BC), Irishtown Nature Park Reservoir 

(IR), Little River (LR), Memramcook River Lower (MemL), North River (NR), Pollett River 

(PoR), and Upper Petitcodiac River (PRu) extended into the unhealthy limit (20.5 – 23.5°C) on 

at least one occasion during the 2019 field season (see Appendix 7.7 for more details at 

individual sampling sites). 

Figure 45: Average temperature per site in the Petitcodiac Watershed for the 2019 field season. The yellow line represents the 

maximum weekly average (19°C) for the protection of aquatic life. The lethal limit is 24°C for salmonids (MacMillan et al., 

2005). Temperatures above these lines are outside of the recommended guidelines from the CCME. 



3.1.2 Temperature Logging  

The Figure 46 indicates the 20 sites chosen for installment of temperature loggers and the ones 

that were retrieved at the end of the season. The loggers were installed in the lower Petitcodiac 

Watershed in June and retrieved at the end of October. Some loggers that had been lost in the 

2018 field season were found during the retrieval period at the end of the 2019 field season. The 

PWA overall was able to retrieve 15 out of the 20 that were in place. Some of the loggers were 

lost or not found due to possible theft, highly turbid and deep areas, or possibly dislodged by 

natural forces. Improving methods of installation will be discussed next year. The PWA was 

fortunate to have been able to retrieve at least one logger from every urban stream to gain a more 

holistic understanding of water temperature differences.  

Figure 46: Map of the temperature loggers installed and retrieved in the lower Petitcodiac River sub-watershed 

The information from the retrieved loggers was downloaded to the HOBO software to plot out 

the water temperature fluctuation of every hour of every day from June to the end of October. 

Higher peeks represent daytime temperatures and lower peeks represent nighttime temperatures. 

Each graph delivers a useful representation of temperature change within the urban watercourses 

based on the temperature guidelines (Table 5) ideal for cold aquatic species. Each graph 

represents a site located in the urban streams Jonathan’s Creek, Rabbit Brook, Hall’s Creek, 

Humphrey’s Brook and Fox Creek.  

 



3.1.2.1 Jonathan's Creek  

Four sites were predetermined on the Jonathan’s Creek for the installment of temperature loggers 

with the following code names: JCTL1 (at a lower point of the stream), JCTL2, JCTL3 and 

JCTL4 (at a higher point of the stream). The temperature loggers from sites JCTL1, JCTL2, 

JCTL3, and JCTL4 were installed on June 14th. Two out of four loggers were successfully 

retrieved on October 1st: JCTL1 and JCTL3. 

From the two retrieved loggers, data shows that water temperature rose over the lethal limit 

(>24°C) during the summer. Sites JCTL1 (Figure 47), and JCTL3 (Figure 48) had daytime water 

temperatures that reached the maximum weekly average range for over a span of 7 consecutive 

days and pushing into the unhealthy levels a few times. The highest water temperature readings 

during the season were at the end of July and the beginning on August for both sites, where it 

was more consistent to get readings into the unhealthy level for cold-water species. Site JCTL1 

reached long-term lethal limits of >24°C on July 30th and August 1st. Site JCTL3 reached the 

long-term lethal limit of >24°C on July 31st.  

 

Figure 47: Temperature readings from site JCTL1, Jonathan’s Creek 



 

 

Figure 48: Temperature readings from site JCTL3, Jonathan’s Creek 

 

3.1.2.2 Rabbit Brook  

Three sites were predetermined on the Rabbit Brook for the installment of temperature loggers 

with the following code names: RBTL1 (at a lower point of the stream), RBTL2, and RBTL3 (at 

a higher point of the stream). The temperature loggers from sites RBTL1, RBTL2, and RBTL3 

were installed on June 14th. All three loggers were successfully retrieved in the beginning of 

October. RBTL3 was the last to be retrieved on October 9th due to prolonged construction on the 

Rabbit Brook trail that blocked all public access.  

 

At all three sites, water temperature exceeded the ideal range (13.0-17.5°C) during the summer. 

Sites RBTL1 (Figure 49), RBTL2 (Figure 50) and RBTL3 (Figure 51) had daytime water 

temperatures that reached the maximum weekly average range several times and pushing into the 

unhealthy levels a few times. The highest water temperature readings for all three sites were in 

July. The highest temperature at site RBTL1 reached close to the long-term lethal limit, at a 

recorded 23.6°C on July 31st. The highest temperature recorded at site RBTL2 was 22.8°C on 

July 31st, and at site RBTL3 was 22.6°C on July 6th. Site RBTL3 is the most likely out of the 

three sites to have provided thermal refuge for cold-water species in the field season of 2019. Per 

the hourly data, sites RBTL1 and RBTL2 reached temperatures >20°C more than double the 

amount of RBTL3. This could be due to the amount of vegetation found near the Rabbit Brook 

trail that the RBTL3 logger was installed at, and the uninterrupted flow due to the installation of 

bridges nearby, rather than culverts.  

 



Figure 49: Temperature readings from site RBTL1, Rabbit Brook 

 

Figure 50: Temperature readings from site RBTL2, Rabbit Brook 



 

Figure 51: Temperature readings from site RBTL3, Rabbit Brook 

 

3.1.2.3 Hall’s Creek  

Seven sites were predetermined on the Hall’s Creek for the installment of temperature loggers 

with the following code names: HCTL1 (at a lower point of the stream), HCTL2, HCTL3, 

HCTL4, HCTL5, HCTL6 and HCTL7 (at a higher point of the stream). Temperature loggers at 

sites HCTL2, HCTL3, and HCTL4 were installed on June 13th, 2019; temperature loggers at sites 

HCTL5 and HCTL6 were installed on June 14th, 2019. Temperature loggers at sites HCTL1 and 

HCTL7 were not retrieved in the field season of 2018, however HCTL1 was successfully 

retrieved October 4th, 2019. Five loggers were successfully retrieved from Hall’s Creek including 

loggers at sites HCTL2, HCTL3, HCTL4, and HCTL5 on October 1st and 9th.  

At all five sites, water temperature had risen over the ideal range (13.0-17.5°C) during the 

summer. Sites HCTL1 (Figure 52), HCTL2 (Figure 53), and HCTL4 (Figure 55) are part of the 

Hall’s Creek West Branch. In the graphic for site HCTL1, the water temperature data shown is 

from August 29th, 2018 to October 4th, 2019. Though temperatures reached unhealthy levels a 

few times in 2018 at site HCTL1, the highest temperature in both seasons was 24.2°C on July 

31st, 2019. The highest temperature at site HCTL2 was 23°C on July 31st, 2019. The highest 

temperature at site HCTL4 was 21°C on July 6th. These sites had daytime water temperatures 

that reached the maximum weekly average range consistently and pushed into the unhealthy 

levels several times during the summer. Site HCTL4 proved as the most likely thermal refuge 

with the least instances reaching unhealthy levels for cold-water species.  

 

Sites HCTL3 (Figure 54) and HCTL5 (Figure 56) are part of the Hall’s Creek North Branch. 

These sites had daytime water temperatures that reached the maximum weekly average range 



consistently, pushed into the unhealthy levels several times, and each recorded temperature data 

into long-term lethal limits at least three times. The highest temperatures were recorded on July 

31st at both sites, at site HCTL3 the highest was 26.3°C, and at site HCTL5 it was 26.5°C.  

 

 

Figure 52: Temperature readings from site HCTL1, Hall's Creek 

 

 

 
 

Figure 53: Temperature readings from site HCTL2, Hall's Creek 

 



 

 

 

 

 

 

Figure 54: Temperature readings from site HCTL3, Hall's Creek 

 

 

 

 

Figure 55: Temperature readings from site HCTL4, Hall's Creek 



 

 

 
 

Figure 56: Temperature readings from site HCTL5, Hall's Creek 

 

3.1.2.4 Humphrey’s Brook  

Three sites were predetermined on the Humphrey’s Brook for the installment of temperature 

loggers with the following code names: HBTL1 (at a lower point of the stream), HBTL2 and 

HBTL3 (at a higher point of the stream). The temperature logger at site HBTL3 was installed on 

August 20th, 2018 and could not be found that October. The temperature logger at site HBTL1 

was installed on June 13th, 2019. On October 4th, 2019, two temperature loggers were retrieved: 

HBTL3 from the previous season, and HBTL1 from the June installation. 

 

At sites HBTL1 (Figure 57) and HBTL3 (Figure 58)water temperature has risen over the ideal 

range (13.0- 17.5°C) during the summer. This site had daytime water temperatures that reached 

the maximum weekly average range for the majority of July and August, pushing into unhealthy 

levels consistently, and reached long-term lethal limits at least a few times each. The highest 

water temperature reading was on July 31st for both sites, with a temperature at site HBTL1 that 

reached a high of 26.1°C, and a temperature at site HBTL3 that reached a high of 32.3°C. The 

spike into the thirties at site HBTL3 could have been due to low-lying water levels and a 

decrease of flow in the water; when the logger was retrieved at site HBTL3 it was under a 

significant layer of dead foliage and deadwood that could have affected the readings from the 

logger during the field season of 2019, but high temperatures are also concerning as an ATV 



bridge has fallen in disrepair nearby where the logger was installed and may also be disrupting 

the movement of the water. 

Figure 57: Temperature readings from site HBTL1, Humphrey's Brook 

 

 

Figure 58: Temperature readings from site HBTL3, Humphrey's Brook 

 



3.1.2.5 Fox Creek  

Three sites were predetermined on Fox Creek for the installment of temperature loggers with the 

following code names: FCTL1 (at a lower point of the stream), FCTL2 and FCTL3 (the last two 

are both at a higher point of the stream after it splits). The temperature logger FCTL1 is in a 

highly turbid and tidal influenced area where the logger was not retrieved during the past season 

but retrieved during water quality monitoring field work in July and re-installed on July 30th. The 

temperature loggers at site FCTL2 was installed June 13th, 2019, and the temperature logger at 

site FCTL3 was installed June 14th, 2019. All loggers were retrieved, FCTL1 on October 3rd, 

2019, and FCTL2 and FCTL3 on October 4th, 2019.  

Site FCTL1 (Figure 59) logged temperatures in the long-term lethal range from the beginning of 

its dataset on July 30th and had daytime water temperatures that stayed consistently within 

unhealthy levels from July to the end of August. The highest water temperature reading between 

for all sites was on July 31st, with a temperature at site FCTL1 that reached a high of 26.1°C, a 

temperature at site FCTL2 that reached a high of 23.3°C, and a temperature at site FCTL3 that 

reached a high of 23.5°C. At sites FCTL2 and (Figure 60) and FCTL3 (Figure 61) water 

temperature has risen over the ideal range (13.0- 17.5°C) consistently during July and August, 

and pushed into unhealthy limits at least a few times each. 

 

Figure 59: Temperature readings from site FCTL1, Fox Creek 

 

 

 



 

Figure 60: Temperature readings from site FCTL2, Fox Creek 

Figure 61: Temperature readings from site FCTL3, Fox Creek 

 

 

 

 

 

 



3.2 DISSOLVED OXYGEN  

The Figure 62 displays the average dissolved oxygen levels at individual sites from May to 

October 2019. In the case of each watercourse sampled, levels dropped after the first month of 

sampling. This is likely due to the increase in water temperature that results in lower DO levels, 

and a very typical pattern to see in our watershed (see Appendix 7.7). For assessing the dissolved 

oxygen data, we use the guideline from the CCME that states DO levels should not fall below 

9.5mg/L for early life stages or below 6.5mg/L for other life stages.  

 

Figure 62: Average dissolved oxygen levels per site in the Petitcodiac Watershed for the 2019 field season. The yellow line 

represents the lowest DO level (9.5 mg/L) suitable for early life stages. The red line represents the lowest DO level (6.5 mg/L) 

suitable for other life stages. DO levels below these lines are outside of the recommended guidelines from the CCME.  

On average, DO levels often fell below the CCME’s guideline for early life stages (9.5 mg/L) at 

some sampling sites (8 out of 21) and 5 sampling sites fell below the guidelines for other life 

stages (6.5 mg/L) during the monitoring season. Low DO levels can be an indication of slow 

moving or stagnant water. This is demonstrated at Irishtown Nature Park Reservoir (IR) as 

samples are taken in a reservoir, and Memramcook South Branch (MemS) as samples are taken 

downstream a culvert that occasionally disrupts the movement of water. The low DO levels in 

the Meadow Brook (MdB) could be the result of low water levels during some of the months 

during the course of the summer. Algal blooms may also impact the availability of DO in 

watercourses like Irishtown Nature Park Reservoir (IR) and Meadow Brook (MdB). 



3.3 PH  

The Figure 63 displays the average pH levels at individual sites from May to October 2019 (see 

Appendix 7.6 for more details). The pH increases with temperature (Kemper, 2014b), lower in 

spring and fall compared to summer months, which seem to be the case for only a few sites in the 

Petitcodiac Watershed. Other factors must affect the fluctuation of the pH. Five sites (the South 

Memramcook River - MemS, Lower Memramcook River - MemL and the Upper Memramcook 

River – MemU, Meadow Brook – MdB, and Mill Creek - MC) of the 21 sites were on average, 

under the ideal healthy range for the protection of aquatic life. For sites of the Memramcook 

River and Meadow Brook, which is in the same sub-watershed, this could be related to high 

concentrations of naturally occurring humic acid in the watercourses of the Memramcook River 

Watershed. For Mill Creek, it isn’t uncommon to see pH levels below the recommended 

guideline, but it was below the guideline more during the monitoring of 2019 than 2018.

 

Figure 63: Average pH levels per site in the Petitcodiac Watershed for the 2019 field season. The red line represents the lowest 

pH level (6.5) suitable for aquatic life. pH levels below this line are outside of the recommended guidelines from the CCME.  

3.4 SPECIFIC CONDUCTIVITY  

The Figure 64 displays the average levels of specific conductivity at individual sites from May to 

October 2019. Freshwater streams have specific conductivities of 50-1500 us/cm, and according 

to Behar’s (1997) the desired range of stream conductivity for fish should be below 500 us/cm.  



Figure 64: Average specific conductivity levels per site in the Petitcodiac Watershed for the 2019 field season. The yellow lines 

represent the maximum and minimum specific conductivity levels desired for fish habitat (Behar, 1997). The red lines represent 

the maximum and minimum specific conductivity levels for natural freshwater systems (Kemker, 2014b). Tidal/ brackish waters is 

associated with spikes in specific conductivity levels.  

 

Figure 65: Average specific conductivity levels per site in the Petitcodiac Watershed for the 2019 field season omitting the 

highest reading at site MemL. The yellow lines represent the maximum and minimum specific conductivity levels desired for fish 

habitat (Behar, 1997). The red lines represent the maximum and minimum specific conductivity levels for natural freshwater 

systems (Kemker, 2014b). Tidal/ brackish waters is associated with spikes in specific conductivity levels. 



Most sites have specific conductivities within the normal range for freshwater streams, with 6 

sites out of 21 reaching over the 500 us/cm limit for fish. The Fox Creek site (FC) is a tidal site, 

so high specific conductivity levels are natural, and should not be a problem for the brackish 

species which live there. This increase in specific conductivity is associated with an increase in 

salinity and total dissolved solids (TDS) at these sites and along with our visual confirmation, we 

can conclude that this is from the tidal influence of these streams at these times. When the gates 

are open and tidal waters reach upstream sampling locations sediment is often brought into 

suspension, visible due to brown sediments characteristic of the brackish waters in our 

watershed, and results in an increase in multiple water quality parameters. The other sampling 

sites that reached above the 500 us/cm limit were Hall’s Creek at Mapleton Park (HCw), 

Jonathan Creek (JC), Memramcook Lower (MemL), North River (NR), and Rabbit Brook (RB). 

All sampled urban streams, in general, have relatively higher specific conductivities, salinities 

and levels of total dissolved solids compared to the rural freshwater streams. These levels on 

urban streams are most likely due to stormwater and sewer run-off into streams.  

On average, the North River exceeded the limit for desired fish habitat, as it has a naturally high 

salinity (Figure 70) due to the underlying geology of the area in its tributary, Salt Spring Creek. 

In streams and rivers, normal variations in conductivity levels come from the surrounding 

geology: clay soils will contribute to conductivity, while granite bedrock will not. The minerals 

in clay will ionize as they dissolve, while granite remains inert. Likewise, groundwater inflows 

will contribute to the conductivity of the stream or river depending on the geology that the 

groundwater flows through. Groundwater that is heavily ionized from dissolved minerals will 

increase the conductivity of the water into which it flows (Kemker, 2014b). The conductivity 

levels on the North River are still within the natural range for freshwater streams.  

The increases in specific conductivity levels on the Petitcodiac River could be due to the 

elevated level on the North River, diluted by the non-saline waters of the Anagance, Little and 

Pollett Rivers before our sampling point. Spikes in specific conductivity in the Petitcodiac River 

could be due to little precipitation to dilute the natural salinity in the North River sub-watershed.  

3.5 SALINITY  

The Figure 66 displays the average levels of salinity at individual sites from May to October 

2019. The North River has a naturally high salinity (mean: 0.48 ppt) due to the underlying 

geology of the area in its tributary, Salt Spring Creek. These levels are still within the range of 

natural freshwater streams. The Petitcodiac River’s levels of salinity is influenced by the saline 

water input of the North River and the non-saline waters of the Anagance, Little and Pollett 

Rivers before our sampling point. Thus, the levels of salinity in the Petitcodiac River is likely to 

increase during low precipitation periods because there will be less non-saline waters coming 

from the Anagance, Little and Pollett Rivers to dilute the saline water from the North River sub- 

watershed. Rabbit Brook and Hall’s Creek West are higher in salinity than the other urban 

streams we sample, although not exceeding the 0.5 ppt salinity guideline this season. They are 

impacted by stormwater runoff that is likely to carry road salt. The Fox Creek site is a tidal site, 

so it often has higher salinity levels also influencing the conductivity parameter.  



 

Figure 66: Average levels of salinity per site in the Petitcodiac Watershed for the 2019 field season.  

The tidal/ brackish waters are associated with the spikes in salinity levels. 

 

3.6 TOTAL DISSOLVED SOLIDS  

The Figure 67 displays the average levels of total dissolved solids (TDS) at individual sites from 

May to October 2019. Water with total dissolved solids concentrations greater than 1000 mg/L is 

brackish (Weber-Scannell and Duffy, 2007). Fox Creek, for example, is considered a brackish 

stream in our watershed regarding TDS. Like conductivity & salinity, there is no set range of 

values deemed acceptable, however, with enough background data, a normal range can be 

determined. If this range is set and TDS does fluctuate outside of background norms it can serve 

as an indication that something is being introduced into the water system.  

Rabbit Brook (RB) and Hall’s Creek at Mapleton Park both have higher salinities, conductivities 

and TDS values, on average, than the other freshwater streams. These urban streams are most 

likely being impacted by stormwater, industrial, and sewer run-off into streams, and contributing 

to their high TDS levels. These levels are within the natural range for freshwaters (1000 mg/L), 

however there is not a natural source apparent.  

 

 



The North River has a naturally high salinity contributing to TDS due to the underlying geology 

of the area in its tributary, Salt Spring Creek. These levels are still within the TDS range of 

natural freshwater streams. 

Figure 67: Average levels of TDS per site in the Petitcodiac Watershed for the 2019 field season. The red line represents the 

separation between freshwater and brackish waters. Water with TDS levels greater than 1000 mg/L is considered brackish 

(Weber-Scannell and Duffy, 2007). The tidal/ brackish waters are associated with spikes in TDS levels.  

Figure 68: Average TDS per site in the Petitcodiac Watershed for the 2019 field season omitting the highest reading at MemL. 

The red line represents the separation between freshwater and brackish waters. Water with TDS levels greater than 1000 mg/L is 

considered brackish (Weber-Scannell and Duffy, 2007). The tidal/ brackish waters are associated with spikes in TDS levels. 



3.7 TURBIDITY  

The Figure 69 displays the average levels of turbidity at individual sites from May to October 

2019. Turbidity is the measure of relative clarity of a liquid. It is an optical characteristic of 

water and is an expression of the amount of light that is scattered by material in the water when a 

light is shined through the water sample (CCME, 2002). High concentrations of particulate 

matter affect light penetration and productivity, recreational values, and habitat quality, and 

cause lakes to fill in faster. In streams, increased sedimentation and siltation can occur, which 

can result in harm to habitat areas for fish and other aquatic life. Large spikes are seen shortly 

after small storms where less than 1mm of rain fell per Environment and Climate Change 

Canada’s historical climate data (see Appendix 7.3 for more details). On average, urban streams 

tend to have larger changes in Turbidity than rural streams.  

 

 

 

 

 

 

 

 

 

 

  

Figure 69: Average levels of turbidity per site in the Petitcodiac Watershed for the 2019 field season. 

 
Figure 70: Average turbidity per site in the Petitcodiac Watershed for the 2019 field season omitting highest reading at MemL 



3.8 NITRATES  

The Figure 71 displays the average levels of nitrate at individual sites from May to October 

2019. During the 2019 monitoring season all but seven water quality monitoring sites were 

above 1 mg/L of test range (Nitratest reagents: 0-1 mg/L NO3) at least once. Exceptions include 

Hall’s Creek West (HCw), Hall’s Creek North (HCn), Irishtown Nature Park Reservoir (IR), 

Jonathan Creek (JC), Little River (LR), Mill Creek (MC), and Upper Petitcodiac River (PRu). 

The limit of the short-term guideline of 550 mg/L, however all sites were below the long-term 

exposure guideline of 13 mg/L set by the CCME (see Appendix 7.6 for more details). Increased 

nitrate levels can be caused by wastewater discharge, leeching from septic beds, agricultural and 

urban runoff, and storm sewer overflow (National Research Council, 1978; CCME, 2012).  

 

Figure 71: Average levels of nitrate per site in the Petitcodiac Watershed for the  

2019 field season. The CCME long-term limit is 13 mg/L. 

3.9 PHOSPHATES  

 
The Figure 72 displays the average levels of phosphate at individual sites from May to October 

2019. The only guideline in Canada that exists for phosphate levels for the protection of aquatic 

life is the Ontario Ministry of Environment guideline at 0.03 mg/L for surface water (Table 4). 

No CCME guideline exists for the protection of aquatic life or recreation. Reasons cited by the 

CCME for not including phosphate in their guidelines for the protection of aquatic life are that 

these guidelines deal only with toxic substances. Because phosphorous is non-toxic to aquatic 

organisms at levels, and in forms, found in the environment, it is excluded from the guideline. 

The guideline for the prevention of algal blooms in drinking water sources is 0.05 mg/L if stream 



discharges into a lake or reservoir; 0.025 mg/L within a lake or reservoir; and 0.1 mg/L if stream 

is not flowing into lakes or reservoirs. 

Site Jonathan Creek (JC) discharges into Centennial Pond, and eventually Jones Lake, which 

although not for drinking water, should be considered an important recreational impoundment. 

The guideline for this site should be 0.05 mg/L and, on average, it exceeded the guideline. 

Irishtown Nature Park Reservoir (IR) and Smith Creek (SmC) are impoundments which are 

popular recreational areas as well. The guideline of 0.025 mg/L for a reservoir should be used in 

this case to prevent the occurrence of harmful algal blooms. On average, the Irishtown Nature 

Park Reservoir and Smith Creek exceeded the phosphate guideline. During August of the 2019 

monitoring season, Jones Lake was closed off by the City of Moncton due to a blue-green algal 

bloom, and a high concentration of blue-green algae also caused the City of Moncton to close off 

recreational activities at the Irishtown Nature Park Reservoir (CBC News, 2019). The remaining 

18 sites do not flow into a reservoir and should therefore use the guideline of 0.1 mg/L. On 

average, all remaining 18 sampling sites were at or above this guideline. 

 

Figure 72: Average levels of phosphate per site in the Petitcodiac Watershed for the 2019 field season. The red line represents 

the guideline (0.1 mg/L) for streams that do not flow into lakes or reservoirs. The yellow line represents the guideline (0.05 mg/L) 

for streams that flow into lakes or reservoirs. The orange line represents the guideline (0.025 mg/L) within lakes or reservoirs.  

3.10 TOTAL COLIFORMS  

The Figure 73 displays the average levels of total coliforms at individual sites from May to 

October 2019. On average, 18 out of the 21 sample sites exhibited an exceedance of 2419.6 

MPN/100 mL. Total coliform counts are not used as an indicator in the Guidelines for Canadian 

Recreational Water Quality nor as an indicator for the Canadian Water Quality Guidelines for the 



Protection of Aquatic Life. The total coliform count includes many different bacteria, good or 

bad to river’s health. The PWA measures these as part of the method (Quanti-tray® procedure 

(IDEXX Laboratories Inc., 2011)) used to also measure E-coli.  

Figure 73: Average total coliform results from the 2019 field season.  



. 

Figure 74: Total coliform results from swim guide site samples. Note that Jones Lake was not sampled in August due to the City 

of Moncton closing off access to the lake to prevent exposure to a blue-algae bloom. Folly Lake, Hopper’s Hole, and Jones Lake 

tested for total coliform amounts exceeding laboratory test measurement limitation of 2419.6 MPN. 

The  displays the levels of total coliforms at individual swim guide sites from June to September 

2019 (see Appendix 7.6 for more details). Most sites had higher concentrations of total coliforms 

in warmer months.  

3.11 E-COLI  

The Figure 75 displays the average levels of fecal coliforms (E. coli) at individual sites from 

May to October 2019. The red line represents the guideline (400 MPN/100ml). This guideline is 

followed if only 1 sample is taken at a site within a 30-day period; however, if 5 samples would 

have been taken within that period, to test for bacteria, a guideline of 200 MPN/100ml could 

have been used. In 2019, 2 out of 21 sites (Fox Creek and Hall’s Creek West Branch) were, on 

average, exceeding the guideline limit which is represented by the thick black bar. In addition, 

six sampling sites (Humphrey’s Brook, Jonathan Creek, Michael’s Brook, Meadow Brook, 

Upper Memramcook River, and Rabbit Brook) exceeded the limit on at least one occasion during 

the field season. In general, urban streams exhibit the most exceedances of this limit apart from 

the Irishtown Nature Park Reservoir (IR) which didn’t exceed this limit during the field season. 

Certain sites in the Memramcook sub-watershed also had some concentrations of E-coli.  

 

 



Figure 75: Average levels of E. coli per each site within the Petitcodiac Watershed for the 2019 field season. The red line 

represents the recreational guideline limit of 400MPN/100ml (for 1 sample/per site). 

 

 

 

 

The Figure 76 displays the levels of fecal coliforms (E. coli) at individual swim guide sites from 

June to September 2019 (see Appendix 7.6 for more details). The recreational guideline for one 

sample taken within a 30 days period is 400 MPN/100ml. Only Jones Lake had concentrations 

exceeding the limit in September and is likely to have had concentrations exceeding the limit in 

August. Staff were unable to sample Jones Lake in August as it was closed off to public access 

due to a blue-green algal bloom.  

 

 

 

 

Figure 76: displays the levels of fecal coliforms (E. coli) at individual swim guide sites from June to October 2019 (note that 

Jones Lake was not sampled in August due to the City of Moncton closing off access to the lake to prevent exposure to a large 

blue-algae bloom in August. The recreational guideline for one sample taken within a 30 days period is 400 MPN/100ml.  Only 

Jones Lake had concentrations exceeding the limit in September, and though not sampled possibly August. 

 

 

 

 

 

 

 

 

 

 



 

 

 

3.12 WETLAND ASSESSMENTS 
 

During the 2019 monitoring season, the PWA began three wetland assessments following the 

Wetland Ecosystem Services Protocol for Atlantic Canada (WESP-AC). Due to a WESP-AC 

training cancellation during the 2019 field season, the three wetland assessments are incomplete 

and will be finished after staff receive training during the spring of 2020. The training will be 

given by the Maritime College of Forest Technology. Results of wetland assessments will be 

published after the 2020 field season.  

 

3.13 OUTREACH AND AWARENESS ACTIVITIES  

The PWA has continued to raise awareness with the landowners and river users through 

community outreach tools, social media, cleanups, tree 

planting events and several exposition events. 

This year the PWA hosted and participated in 5 clean-

ups around the watershed, removing an approximate 

total of 3.5 tonnes of litter from watershed landscapes. 

The sites were all rid of the illegal dumping found. 

These included the Great Fundy Coastal Cleanup at 

Stony Creek, NBCC Service Day clean-ups at Rabbit 

Brook and Humphrey’s Brook, Petitcodiac River 

riverfront park clean-up with Riverview Boys & Girls 

Club, and a Jonathan Creek clean-up with RBC St. 

George Blvd. Branch. We also made sure to leave each 

water quality monitoring site cleaner than we arrived. 
Figure 77: Stony Creek clean-up hosted by the PWA 

The PWA staff gave nature interpretation 

walks to schools and other community 

groups during the field season of 2019 to 

teach youth to the benefits of urban forests 

in various municipal parks and introduce 

them to the PWA projects and different 

monitoring strategies. Participants 

included Petitcodiac Elementary School, 

Birchmount School, Queen Elizabeth 

School, Bessborough School, and CAFi.  
Figure 78: Outreach events at Hillsborough Seedy Saturday (left)  

and Bass Pro Shop Family Summer Camp (right) 

 



Staff members had also coordinated with several local schools (Riverview High School in 

Riverview, Maplehurst Middle School in Moncton, Caledonia Regional High School in 

Hillsborough, J.M.A. Armstrong High School in Salisbury, and Salisbury Middle School) an 

educational session which adds a new and innovative 

aspect to their Science or Environmental classes. An in-

class presentation on environmental subjects such as 

watershed habitats and best land management practices 

were taught to the classes. The high school and middle 

school sessions in the fall included an outdoor segment 

to introduce students to monitoring techniques and 

equipment, but those in the winter received indoor 

exposure to equipment and samples.  

 
Figure 79: Riverview High School outdoor session 

All the shared knowledge with the communities in the Petitcodiac Watershed will help future 

generation to gain a better understanding on how human activities impact the watershed, how to 

respect the environment furthermore and adopt the best land management practices to help 

protect and improve the watershed habitats and species at risk.  

 

3.13.1 Zero Waste Habits 

 

During a six-month community engagement program, the PWA introduced the Petitcodiac 

Watershed community to a series of zero waste habits as alternatives to harmful single-use 

plastics that enter and impact watershed water quality, habitats, and wildlife. Online posts 

encouraged sharing experienced and photos practicing these habits were posted once a week on 

every Wednesday for six months. All posts encouraged using the hashtags: #zerowastewithpwa 

#zerodechetavecabvp (Figure 80). 

Figure 80: Zero waste program participants holding bilingual pledge signs  

designed and painted by PWA staff member Ashleah Cowan. 

 



For outreach purposes, the PWA staff also designed bilingual material (Figure 81) to educate and 

encourage community members to follow five steps they can take to decrease their plastic usage, 

decrease their impact to the environment, and decrease the amount of plastic discarded to 

landfills. The PWA also offered zero-waste product alternatives to single-use plastics to 

community members at outreach events from May 2019 to March 2020.  

 

 

 

 

Figure 81: Bilingual education material designed and distributed by PWA staff on biodegradable material 

 

 



Within the six-month program period, the PWA staff designed and delivered a plastics 

presentation (Microplastics: A Macro Problem) during the University of Inspire educational 

series hosted by and during Festival Inspire in Moncton. Bilingual advertising material was 

designed and printed on biodegradable material by PWA staff and distributed by Festival Inspire. 

The design for advertising displayed photos taken by PWA staff and board members of plastic 

found nearby Petitcodiac watershed tributaries 

Jonathan Creek, Stony Creek, Fox Creek, and 

Upper Petitcodiac River (Figure 82). These 

plastics can impact local wildlife like those 

shown in the design (Great Blue Heron and 

the local species-at-risk the Brook Floater). 

The presentation offered insight into the 

plastics used in everyday lives, their chemical 

composition, the timeline of degradation, the 

many environmental impacts, the current 

limitations of recycling plastics, and the 

alternatives to single-use plastics. 
 

Figure 82: Bilingual advertising material designed by PWA 

staff and distributed by PWA and Festival Inspire for the 

plastics presentation given by PWA staff during the University 

of Inspire educational series during Festival Inspire in 

Moncton 

 

The reach of the six-month zero waste habit program was successful through: 

• 24 zero waste habits/ single-use plastic alternatives suggested 

• 651 individuals directly communicated with  

• 34 individuals brought home reusable items 

• 65 reusable items distributed (produce bags, dryer balls, beeswax food wrappers, and reusable straws) 

• 600 participants in the six-month zero waste habit practice program  

• 11,799 individuals reached by the zero waste posts on Facebook 

The PWA will continue to encourage zero waste habits to tackle plastic pollution at the local 

level. With many municipalities and communities within the Petitcodiac Watershed, a large 

impact can be made by a few zero waste habits being adopted by the community. These habits 

will create long-lasting benefits to the local environment and wildlife. 

 

 

 

 

 

 



4 CONCLUSION  

In conclusion to the 2019 Water Quality project, the PWA has completed another successful year 

of monitoring, and have implemented stewardship actions by making a tangible impact on the 

Petitcodiac Watershed’s environmental integrity through water quality monitoring, community 

outreach, and community engaging activities. The main goal of this project was to continue 

protecting the environment and conserving natural resources for the concerned communities. The 

PWA continued to inform the public on watershed conditions; raised awareness on best land 

management, and zero waste practices. The PWA made a social impact through outreach, 

cleanup, and tree planting events, delivering educational programs to increase awareness in local 

youth on the watershed’s ecological integrity and stressors, and engaging community members 

in zero waste habits.  

After conducting the Petitcodiac Watershed’s water quality monitoring, the PWA was able to 

observe the monthly monitoring site results showing average temperatures to be highest in some 

rural streams in the upper Petitcodiac river system, and waters from impounded areas. This could 

be because water bodies we sample in this area are for the most part at the mouth of wide rivers. 

However, all sites displayed the typical seasonal variation in temperature; cooler in the spring 

and fall, and warmer in the summer months. Most water quality sites had average temperatures 

within the optimal range of 13-18°C (the maximum weekly average for adults and juveniles 

(CCME). On occasions, water temperatures on certain sites reached unhealthy levels 20.5 – 

23.5°C) on at least one occasion during the 2019 field season (the Irishtown Nature Park 

Reservoir, Little River, Lower Memramcook River, North River, Pollett River, and Upper 

Petitcodiac River).  

The PWA also gained insight on elevated temperatures and areas with potential cold inputs in the 

Petitcodiac Watershed. After obtaining the provisional permit at the beginning of the season, the 

PWA had installed 20 temperature loggers in June at urbanized sub-watershed sites, from which 

15 were retrieved at the end of the season. Some loggers were lost or not found mostly due to 

high turbidity and water level. The PWA will discuss different placement strategies and retrieve 

them earlier in the season to avoid these losses in the future. These temperature loggers revealed 

greater detailed temperature measurements. Certain temperature logger sites were the same as 

the monthly water quality sites. These loggers had picked up on higher temperature peaks than 

the readings collected once a month with the YSI only. In general, the temperatures were higher 

downstream of a watercourse and colder upstream. Temperatures proved warmer in upstream 

areas where there was less tree coverage and some urban development. In general, temperatures 

were colder in sites upstream of watercourses where there was more tree coverage and less 

development. The PWA hopes to be able to improve areas that are in need of more vegetation as 

it could help cool down river water and adapt to climate change. Many urban sites far exceeded 

optimal temperature guidelines (18-19°C) through June 13th to October 9th: all 15 loggers 

retrieved had logged temperatures over unhealthy levels (20.5 – 23.5°C) in both July and August, 

while 6 sites logged temperatures beyond the long-term lethal limit for cold-water species 

(>24°C ) from the end of July into the beginning of August (HCTL3, HCTL5, JCTL1, HBTL1, 

HBTL3, and FCTL1). Sites HCTL5, HBTL1, and HBTL3 exceeded the long-term lethal limit for 

cold-water species for 6 consecutive days or more. All 15 sites showed temperatures decrease 

from September to October. 



Dissolved oxygen levels tended to decrease in the summer months when water temperatures 

were higher. High thermal inputs in the summer months are leading to levels falling below the 

recommended levels of dissolved oxygen for cold-water species. Dissolved oxygen levels are 

lowest at streams with stagnated or slow-moving waters, low water levels, impoundments and 

high-water temperatures. Most streams in the Petitcodiac Watershed had an average DO level 

below the CCME’s guideline for early life stages (9.5 mg/L) and 5 sampling sites (Irishtown 

Nature Park Reservoir, Mill Creek, Meadow Brook, Lower Memramcook River, and 

Memramcook River South Branch) fell below the guidelines for other life stages (6.5 mg/L).  

As for pH values, the Memramcook River Watershed are considered to be more acidic as the 

average pH for Meadow Brook, South Memramcook River, Lower Memramcook River and 

Upper Memramcook River range from 6 to 6.75. These measurements are relatively lower than 

the other Petitcodiac Watershed streams which the average pH varies from 7 to 8. This could be 

attributed to the differences in geology between the two systems (Appendix 7.2). Mill Creek on 

average also fell below 6.5, the CCME guideline for lowest pH level suitable for aquatic life. 

Average levels of salinity are generally near 0 for most of the water quality sites in the 

Petitcodiac Watershed. Fox Creek and Lower Memramcook River are, however, in the tidal 

zones. Therefore, the brackish water data makes it difficult to gauge their freshwater health 

relative to the other sites. North River has a naturally high salinity due to the underlying geology 

of the area in its tributary; still within the range of natural freshwater streams. Some urban 

streams such as Humphrey Brook, Hall’s Creek West, Jonathan Creek and Rabbit Brook all have 

unnaturally high conductivities, TDS levels and salinities compared to rural streams. Streams 

that flow through areas with higher development displayed consistently inferior quality across 

many of the parameters.  

Increased development and impervious surfaces are contributing a larger volume of runoff to our 

waterways. Streams that flow through rural areas are not as influenced by runoff because the 

land surrounding them is able to absorb some of the overland flow. There is a reduced volume of 

water entering these waterways and thus a reduced level of pollutants. After reviewing previous 

reports, it has been noted that there is a decline in water quality as urbanization increases. 

Watercourses that flow through urban areas are subject to greater stormwater runoff as they are 

surrounded by land that is unable to absorb water due to elevated levels of impervious surface. 

Stream urbanization is being observed in all waterways that flow through developed areas. In 

contrast to urban streams, watercourses found in more rural areas had consistently better water 

quality. These rivers and streams receive less input from storm and sewer lines and are also 

surrounded by land that is able to absorb some overland runoff. Anthropogenic effects in these 

areas are minimal and water quality is reflective of this.  

Nutrients showed results similar to historic trends. Nitrate levels, usually peaking in the summer 

months of July and August, were all below the recommended long-term limit of 13 mg/L by 

CCME. Upper Memramcook River notably averaged at the current laboratory testing boundary 

(0.1 mg/L), suggesting the nitrate levels were highest at this site during the monitoring season. 

Phosphate levels exhibited the same trends peaking in summer months of July and August. The 

trends seem to be less associated with land-use, as some of the nutrient levels in rural areas were 

lower than in urban areas. On average, the Irishtown Nature Park Reservoir and Smith Creek 



exceeded the limit of 0.025 mg/L for a reservoir used in this case to prevent the occurrence of 

harmful algal blooms. On average, Jonathan Creek exceeded guidelines for recreational 

impoundments of 0.05 mg/L. The remaining 18 sites were on average at or above the guideline 

of 0.1 mg/L to follow if they do not flow into a reservoir. This could indicate fertilizer or nutrient 

run-off at these sites.  

Bacterial levels of total coliforms exceeded the guideline limit of 400 MPN/100ml (if one 

sample/per site is taken within a 30-day period) at each water quality and each swim guide site 

during the field season. As for the average E. coli level, 8 water quality sites (Fox Creek, 

Humphrey’s Brook, Hall’s Creek West Branch, Jonathan Creek, Michael’s Brook, Meadow 

Brook, Upper Memramcook River, and Rabbit Brook) out of 21 exceeded the recreational limit 

of 400 MPN/100ml, of which all except for Upper Memramcook River and Meadow Brook are 

located in urban areas. Out of the 5 swim guide sites, only one (Jones Lake) showed E. coli 

levels over the recreational limits. 

It is widely accepted that the land surrounding a body of water influences the health of that 

water. This means that the land-uses and activities that take place around a body of water will 

have an impact on its water quality. Land and water are intimately connected and that is 

evidenced in the data that has been collected by the PWA for the last 22 years. Results indicate 

that watercourses with greater overall health are those found in more rural areas compared to 

those found in urban settings.  

 

 

 

 

 

 

 

 

 

 



5 RECOMMENDATIONS  

Impacts to water quality will be different depending on the section of the watershed you 

examine. One thing all streams in our watershed have in common is degradation of water quality 

due to the land-uses in their drainage areas.  

5.1 BEST LAND MANAGEMENT PRACTICES IN RURAL AREAS  

Removal of vegetation on the Little River and North River can be devastating to water quality, 

and in turn the organisms which call these rivers their homes. Runoff from agricultural land and 

lawns can carry excess nutrients, such as nitrogen and phosphorous into streams, lakes, and 

ground-water supplies, which have the potential to degrade water quality. The headwaters of the 

Pollett River, Little River, Anagance River, North River and Petitcodiac River are incredibly 

important for conservation. Headwaters are important spawning areas for species at risk, so if 

they disappear, these populations will not be able to continue.  

5.1.1 Improved Monitoring of Temperature in Rural Streams  

Temperature is highest in the rural streams in the upper Petitcodiac river system. This could be 

because water bodies we sample in this area are for the most part at the mouth of wide rivers. 

Dissolved oxygen levels tended to decrease in the summer months when water temperatures 

were higher. High thermal inputs in the summer months are leading to levels falling below the 

recommended levels of dissolved oxygen for cold-water species.  

Temperature influences other parameters and being able to monitor daily temperatures (e.g. with 

temperature loggers) within the Petitcodiac and Memramcook River Watersheds would improve 

accuracy of long-term water quality changes by being able to account for climate variation (e.g. 

precipitation events) and other human-related factors. Low and fluctuating DO levels can render 

a stream or river not only uninhabitable for fish but other aquatic species as well such as 

invertebrates (Dean and Richardson, 1999). Using this data, we can infer the state of the select 

tributaries at any point given their usual levels. Seeing a variation from normal not attributed to 

fluctuations in temperature could help us to diagnose an input to the water quality.  

5.1.2 Raising Awareness on Best Land Management Practices  

Raising awareness in the communities on best land management practices and reducing waste in 

the overall watershed is necessary and can be done through outreach and community engaging 

activities (e.g. cleanup or tree planting events). Also, delivering educational programs in the 

communities is important to increase young individuals’ awareness on the watershed’s 

ecological integrity and stressors. Every effort can bring a positive outcome to watershed 

improvement.  

5.2 REMOVAL OF BLOCKAGES TO WATER FLOW IN RURAL STREAMS  

The sampling location in Meadow Brook is downstream of a culvert outfall. In the PWA 2012 

Water Quality Report it was described as “occasionally stagnant due to backflow”. In 2015, the 



site was stagnant on every sampling occasion, indicating that there is a permanent blockage 

downstream. This leads to lower oxygen and pH levels, making this unsuitable habitat for fish. It 

was also noted in the same PWA 2012 report that beaver activity is common throughout this sub- 

watershed. The cause for the pooling at these sites should be investigated, hopefully leading to a 

solution to the problem, and restoring flow to these streams.  

5.3 LOW-IMPACT DEVELOPMENT IN URBAN AREAS  

Of our urban streams, Rabbit Brook is influenced by raw sewage discharge, stormwater run-off, 

melting snow dump inputs and alterations to its stream path. Promoting Low Impact 

Development (LID) to municipalities may prove to be beneficial. The PWA will maintain and 

continue to create relationships and partnerships with government and municipalities to 

encourage policies which promote and require use of permeable pavement and retention of 

riparian vegetation, which can also serve as conservation corridors. The City of Moncton 

published their PlanMoncton: 2014 Municipal Plan, which noted all planning activities should 

include considerations to stormwater management and conservation zones around its urban 

streams. The PWA is planning to work with the City of Moncton to restore riparian vegetation in 

urban areas in the coming years which will help them achieve some of their sustainability goals.  

5.3.1 Stormwater Management  

Surface water runoff is generally contaminated with many substances that can adversely affect 

the water quality in freshwater streams including hydrocarbons, vehicle fluids, faecal matter, 

sediment and even heat. When precipitation falls in a well forested watershed, most of the 

precipitation is slowly absorbed into soils through infiltration. This water is then stored as 

groundwater and is slowly discharged to streams through springs. This type of infiltration is also 

helpful in mitigating the effects of flooding, because some of the runoff during a storm is 

absorbed into the ground, thus lessening the amount of surface water runoff.  

The Greater Moncton Area and the Lower Petitcodiac River System will benefit from the 

TransAqua wastewater management facilities upgrade, which will implement a secondary 

treatment for wastewater before returning it to the Petitcodiac River in order to satisfy the 

requirements of CCME strategy for management of municipal effluent (TransAqua, 2014). The 

infrastructure upgrade deadline is 2020, and the long-term strategy is to improve the combined-

sewer overflows that currently drain household and industrial wastewater directly into the Lower 

Petitcodiac River system. 

 

As watersheds are urbanized, much of the vegetation is replaced by impervious surfaces and the 

amount of infiltration that can occur is reduced. As a result, the amount of stormwater runoff 

increases. In a developed watershed with a lot of impervious surface area, much more water 

arrives into a stream much more quickly, resulting in an increased likelihood of more frequent 

and more severe flooding. Reducing the amount of impervious surface areas in urban 

development is a sustainable development strategy that should be encouraged. Implementing 

new strategies to tackle stormwater management like the installation of various green 

infrastructure projects is recommended. 



The PWA’s Water Quality Reports over the last 7 years (PWA 2012-2019) have all identified 

stormwater management as the largest issue to urban water quality within our watershed.  

5.4 SUMMARY OF RECOMMENDATIONS  

The cause of declining water quality cannot be attributed to one specific event or activity but 

rather a culmination of events and activities. Increased development in riparian zones leads to 

removal of important riparian vegetation, and an increase in sedimentation and overland runoff 

during precipitation events. Expanding urban areas frequently results in a greater volume of 

impermeable surfaces, consequently leading to the discharge of stormwater into waterways. Care 

should be taken to talk to residents about riparian vegetation and its importance throughout the 

entire watershed. This is especially important considering the increased risk of higher intensity 

and more frequent storm events predicted from climate change in our region which will have an 

even greater impact on water quality if riparian vegetation is absent and/or wetlands removed.  

Better monitoring of temperature on our very ecologically important, rural rivers will help us to 

better understand where sources of thermal inputs are, as well as important thermal refuges for 

cold-water species, such as the endangered Inner Bay of Fundy Atlantic salmon. Removal of 

barriers to stream flow in rural areas will help to improve water quality in these streams, 

increasing the amount of suitable upstream habitat.  

Continuing water quality monitoring data collection and adding sampling sites is needed to 

determine accurate concentration levels of any parameter in the Petitcodiac Watershed.  

In urban areas, the aged infrastructure that collects run-off in extensive drainage systems that 

combine curbs, storm sewers, and ditches to carry stormwater runoff often directly to streams 

need to be re-evaluated by our municipalities and upgraded. This requires a need to make 

municipalities aware of modern stormwater management practices and encouraging green 

infrastructure as a supplement to increasing infrastructural need to deal with increasing storm 

events and precipitation volumes. Municipalities need to be encouraged to use these as solutions 

instead of maintaining the status quo of using streams as stormwater ditches.  

Community-wide efforts need to be made to slow the effects of development and urbanization, 

as well as promote positive land-uses in rural areas. Education and outreach programs need to be 

delivered in a citizen-friendly, direct manner to achieve a higher level of understanding within 

our communities. We hope this awareness of how residents can positively affect local ecology by 

making small but significant changes translates habitat stewardship in our watershed, other 

watersheds, and at larger scales as well.  

Actions need to be taken to protect natural ecosystem services, such as riparian vegetation and 

wetlands, from anthropogenic influences to improve or maintain water quality in all the areas 

within our watershed. This requires a broad range of actions from our organization to contribute 

to the improvement of water quality in both rural and urbanized areas.  
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7 APPENDICES  
 

7.1 APPENDIX 1: ECOREGIONS OF THE PETITCODIAC WATERSHED  
  

An Ecoregion is a continuous geographical area across which the interaction of climate, 

soil, and topography are sufficiently uniform to permit the development of similar types of 

vegetation (Ecological Framework of Canada, 1999). Ecoregions also are distinguished on 

the basis of species distribution patterns influenced by the various climate-related factors.   

  

Climate and topography combine to create a north-south gradient in animal distributions, 

contrasting the cool Highlands and Uplands Ecoregions with the warmer and drier 

Lowlands Ecoregions. We might expect these trends to be most obvious in species that 

have minimum control over body temperature, such as fishes and amphibians. Moreover, 

there are species that are found exclusively, or are more abundant, in either the northern or 

the southern part of the province. These species are generally at the southern or northern 

limit of their range, respectively, in New Brunswick, the climatic gradients 

characteristically are determined by a combination of elevation above sea level and 

proximity to the ocean. The mean temperature tends to decrease with increasing elevation. 

Biological processes also vary significantly from one ecoregion to the other, including the 

group of processes related to species phenology. Species phenology describes the 

intricately controlled steps that govern the timing of plant and animal development, and 

that proceed similarly in all individuals of a given species. The timing of phonological 

processes can be affected by factors such as light or temperature, but the processes relevant 

to our discussion here are those influenced by climate (New Brunswick Department of 

Natural Resources, 2007).  

  

As seen in the Figure A1, four different Ecoregion types are found within the Petitcodiac 

River’s watershed boundary.  The following are summaries of the individual ecoregions in 

terms of their climatic differences, distribution of forest vegetation species, distribution of 

wetlands, distribution of animal species, and species phenology, found in chapter 6 of the 

New Brunswick Department of Natural Resources’ “Our Landscape Heritage” (2007):  

  

Eastern Lowlands Ecoregion: Three quarters of the watershed (northern to mid-part) falls 

into this ecoregion. The Eastern Lowlands are generally characterized by flat to gently 

rolling terrain.  It also has the lowest precipitation levels in the Province and is home to 

fire-adapted species such as Jack pine and black spruce. Hemlock are also limited to this 

area due to the low elevation they require.  Red spruce is a predominant conifer species in 

the acidic, climatically warmer, lower elevation areas. Common understory plants are 

rhodora, blueberry and sheeplaurel, which serve as another indication of the acidic soils in 

the Eastern Lowlands Ecoregion. Within the lowland ecoregions are extensive areas of low 

elevation and/or low relief; wetlands comprise a greater share of the area of these 

ecoregions. Nearly half of the province’s wetlands, consisting principally of large peatlands 

that formed in shallow basins, are found in the Eastern Lowlands Ecoregion.   

  



 

Figure A 1: A map of the Ecoregions present within the Petitcodiac Watershed 

Valley Lowlands Ecoregion: The plains leading up to the Caledonia mountain range are 

part of the Valley Lowlands Ecoregion. It is noticeable by its rolling terrain and its 

typically continental climate. The Anagance ridge is important for pine species. Except for 

a few outlying populations, hemlock is restricted to the lowland ecoregions. Historically, 

much of the Valley Lowlands Ecoregion supported shade-demanding hardwood and 

softwood species. Today, much of the low-elevation, low-relief areas now support 

agriculture alongside a patchy or fragmented distribution of woodlands dominated by red 

maple, white spruce, and intolerant hardwood species. Ironwood is also common shade-

tolerant hardwood species, whose range conforms quite well to the boundaries of the 

Valley Lowlands. White ash is widespread throughout the Valley Lowlands Ecoregion, in 

association with other tolerant hardwoods on ridges. Only rarely does it form pure stands. 

There is often a dramatic influence of major watercourses and large lakes, which create the 

required conditions for an impressive diversity of wetland types.  

  

Central Uplands Ecoregion: The terrain is mountainous, and temperatures are warmer than 

the Northern Uplands ecoregion due to the generally southerly aspect. The Caledonia 

Mountains can be found in this region. Black spruce is common where soils are naturally 

wet, peaty, and acidic In the Central Uplands Ecoregion portion of black spruce’s range, 

however, natural occurrences are limited to sites that are unsuitable for most other tree 

species. These include dry, rocky sites, and very wet, peatland sites. The prevalence of pine 



is low here. Yellow birch and sugar maple are widely distributed throughout the province 

but are most abundant in the Central Uplands Ecoregion. Intolerant hardwood species die 

out in absence of natural or human disturbances that create large forest openings. In this 

regard, it is interesting to note the low abundance of aspen here.  

  

Fundy Coast Ecoregion: This region has a small percentage within our watershed 

boundary, at the southern tip. Its proximity to the Bay of Fundy strongly influences 

temperature from the coast’s cooling effects. Precipitation in the Fundy Coast Ecoregion is 

high relative to other ecoregions, except in late summer. This region has a lack of pine and 

hemlock species, as well as a low abundance of aspen, probably due to the low incidence of 

forest fires.  The Fundy Coast Ecoregion also presents a provincially unique situation with 

regard to wetlands: despite the rugged terrain, the cool maritime climate has promoted 

development of impressive coastal bogs, and coastal marshes have developed in low, 

protected sites behind dunes, or where rivers and streams drain across low, flat terrain into 

the sea. These conditions are found most noticeably along the Shepody Bay and the 

Isthmus of Chignecto in the Fundy Coast Ecoregion.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 



7.2 APPENDIX 2: GEOLOGY & SOIL TYPES WITHIN THE WATERSHED  
  

  

Figure A 2: A map of the Geological units present within the Petitcodiac Watershed.  

The bedrock in the drainage basin is mostly composed of Pennsylvanian (or younger) red 

and grey sandstones, conglomerate and siltstones.  On the north shore of the Petitcodiac 

River, and in the upper reaches of the Anagance River, the North River and the other 

tributaries on the north shore, the bedrock is mostly made of Mississippian red to grey 

sandstones, and shale with some felsic volcanic rocks, mixed igneous rocks or felsic pebble 

conglomerates. The southern shore of the Petitcodiac River is similar with red to grey 

Mississippian sandstones (Figure A2a). Mostly sedimentary, volcanic, and igneous 

Precambrian or Lower Palaeozoic rocks characterize the headwaters of Pollett and Little 

River.  Some limestone is also present in this area. These rock formations are scattered 

through the Caledonia Mountains. During the late quaternary era, most of the Petitcodiac 

drainage basin was under sea level, with the DeGeer Sea (extending from the current Bay 

of Fundy) covering the southern part of the basin and the Goldthwait Sea (extending from 

the current Northumberland Strait) covering the northern part of the basin.    

  



Most of the basin is characterised by topsoil (first 0.5 m) made of veneer (loamy lodgement 

till, minor ablation till, sand and silt, with some clay), under which there is usually ablation 

moraines (Figure A2b). Near the main riverbanks, however, the intertidal plains and salt 

marshes have soils composed mostly of clay and silt, with some fine sand (Geological 

survey of Canada, map 1594A, 1982). The bedrock north and west of the Memramcook 

drainage basin in mostly composed of Pennsylvanian red to gray sandstone, conglomerates 

and siltstones. This topsoil (thickness ranging from 0.3m–0.5m) was deposited directly by 

Wisconsinian ice and/or with minor reworking by water.  

 

  

Figure A 3: A map of the soil types within the Petitcodiac Watershed. 

 

 

 

 

 

 

 



7.3 APPENDIX 3: CLIMATE WITHIN THE WATERSHED  
  

New Brunswick falls within the temperate broad-leaved forest category but is situated far 

enough north to have several boreal elements, including the prominence of balsam fir, jack 

pine, tamarack, and spruce species. Since the immediately post-glacial period, the 

Appalachian Mountains have remained above sea level and thus have served as an effective 

north–south migration corridor. This has resulted in a blending of northern and southern 

floral and faunal elements in the Atlantic region. The unique mixture of forested and non-

forested ecosystems in the Maritimes has been recognized by Canadian and North 

American classification frameworks as a definable forest region called the Acadian Forest 

or, more recently, the Atlantic Maritime Ecozone. In New Brunswick, the climatic 

gradients characteristically are determined by a combination of elevation above sea level 

and proximity to the ocean (New Brunswick Department of Natural Resources, 2007).  

  

The Petitcodiac River Watershed is typically a temperate continental climate, where the 

ocean modifies continental air masses. The extent of the continental effect depends to a 

large degree on wind direction, with the onshore winds causing the most moderation. By 

temperate we understand that the annual thermal average is not very characteristic 

(between - 10º and +20 ºC), but where the temperature and not the precipitation impose the 

seasonal rate. Winters are cool to cold, where the lowest monthly average can be near - 

40ºC; summers are warm to hot. As a result, trees lose their leaves during winter (New 

Brunswick Department of Natural Resources, 2007).  
 

Month/ 

Year 

Mean  

Temperature  

(oC) 

Maximum  

Temperature  

(oC) 

Minimum  

Temperature  

(oC) 

Total  

Precipitation  

(mm) 

# Days >1mm  

Precipitation 

DD 

Below 

18oC 

DD 

Above 

18oC 

May-19 7.6 22.1 -2.7 106.6 12 322.8 0 

Jun-19 14.7 24.9 2.8 128.9 13 90.4 0 

Jul-19 20 34 8.1 42.4 9 16.1 76.8 

Aug-19 18.8 30 5.2 106.7 8 20.7 43.9 

Sep-19 13.1 26 -0.4 187.5 11 150.1 2.9 

Oct-19 8.3 19.3 -2.7 102.7 10 301.3 0 

   

 
Table A 1: 2019 monthly Climate data from Environment Canada’s Weather Station  

at the Moncton International Airport (May-October). 

 

 

 



7.4 APPENDIX 4: ELEVATION MAP 
  

 

Figure A 4: Map of the elevations within the Petitcodiac Watershed. 

 

 

 

 

 

 

 

 

 

 



7.5 APPENDIX 5: THE PWA FIELD SAMPLING DATA SHEET 
 

  

 Site Name:                                            Site Code:          

UTM Coordinates:                              Year:  

  

  May   June   July   August  September  October   

Date              

Time              

Technicians              

Current 

Weather  
            

Air Temp.              

24 hr Precip.              

Water Temp              

DO (mg/L)              

DO %              

Sp. Cond. 

(µS/cm)  
            

Conductivity 

(µS/cm)  
            

TDS (mg/L)              

Salinity (ppt)              

pH              

Colour of H2O              

Algae/Foam              

Fish/Frogs              

Condition of 

Banks  
            

Garbage              

Construction              

Nitrates (mg/L)              

Phosphates 

(mg/L)  
            

Total  
Coliform  

            

E. coli              

Notes              



7.6 APPENDIX 6: 2019 WATER QUALITY DATA  

 
Table A 2: Results of the 11 parameters (Water Temperature (H20 Temp), Dissolved Oxygen (DO), Turbidity (Turb.), Specific 

Conductivity (Conduct.), Total Dissolved Solids (TDS), Salinity (Sal.), pH, Nitrates (N), Phosphates (P), Total Coliforms 

(Coliforms), and E .Coli) at 21 sites within the Petitcodiac Watershed between the months of May and October 2019. 



 

Table A 3: Results of the 11 parameters (Water Temperature (H20 Temp), Dissolved Oxygen (DO), Turbidity (Turb.), Specific 

Conductivity (Conduct.), Total Dissolved Solids (TDS), Salinity (Sal.), pH, Nitrates (N), Phosphates (P), Total Coliforms 

(Coliforms), and E .Coli) at 21 sites within the Petitcodiac Watershed between the months of May and October 2019. 

 

 

 

 

 



 

 

 

 

 
 

Table A 4: Results of the Total Coliforms (Coliforms), and E. coli at the Swim Guide sites within the Petitcodiac watershed 

between the months of June and September 2019. In August, access to Jones Lake was closed to the public and PWA staff due to 

a potentially dangerous blue-algae bloom. All data was uploaded to the Ontario Waterkeeper Swim Guide and determined as fit 

or unfit for primary/secondary contact activities with a pass or fail mark accessible to the public. 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 



7.7 APPENDIX 7: LONG-TERM WATER QUALITY DATA (1997-2019)  
 









































 
 

 

 

 

 

 



7.8 APPENDIX 8: GLOSSARY TERMS  
 

Aboiteau.  A dyke constructed to stop high tides from inundating marshland; A wooden sluice is 

then built into the dyke, with a hinged door (clapper valve) that swings open at low tide to allow 

fresh water to drain from the farmland but swings shut at high tide to prevent salt water from 

inundating the fields. Aboiteau farming is intimately linked with the story of French Acadian 

colonization of the shores of the Bay of Fundy in the 17th and 18th centuries.  

  

Calibration Blank. A calibration blank is de-ionized water processed like any of the other 

samples and is used to “zero” the instrument. It is the first “sample” analyzed and used to set the 

meter to zero. This is different from the field blank in that it is “sampled” in the lab. It is used to 

check the measuring instrument periodically for “drift” the instrument should always read “0” 

when this blank is measured). It can also be compared to the field blank to pinpoint where 

contamination might have occurred.  

  

Ecoregion. A continuous geographical area across which the interaction of climate, soil, and 

topography are sufficiently uniform to permit the development of similar types of vegetation.  

  

Field blanks. A trip blank (also known as a field blank) is deionized water which is treated as a 

sample. It is used to identify errors or contamination in sample collection and analysis  

Field duplicates. A field duplicate is a duplicate river sample collected by the same team or by 

another sampler or team at the same place, at the same time. It is used to sample laboratory 

analysis precision.  

  

Lab replicates. A lab replicate is a sample that is split into subsamples at the lab. Each 

subsample is then analyzed, and the results are compared. They are used to test the precision of 

the laboratory measurements. For bacteria, they are used to obtain an optimal number of bacteria 

colonies on filters for counting purposes.  

  

Negative plates. For our purposes, the Quanti-tray should be with the same reagents and placed 

into a tray. This should be done during every analysis session. It is used to detect laboratory 

bacterial contamination of the sample. This is different from a field blank in that is contains 

reagents used in the rinse water.  There should be no colour after incubation for the same period 

of time as the samples.   

  

Quality Assurance (QA). Generally, refers to a brad plan for maintaining quality in all aspects 

of a program. This plan should describe how you will undertake your monitoring effort: proper 

documentation of all your procedures, training of volunteers, study design, data management 

and analysis, and specific quality control measures.   

  

Quality control (QC). Consists of steps you take to determine the validity of specific sampling 

and analytical procedures. Quality assessment is your assessment of the overall precision and 

accuracy of your data after you’ve run the analyses.  
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