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Executive Summary 

For the past 16 years the Petitcodiac Watershed Alliance (PWA) has been monitoring various 

water quality parameters throughout the Petitcodiac and Memramcook watersheds. This report 

includes all data collected by the PWA from 20 monitoring sites in 2014. Data were collected 

monthly from May – October and included dissolved oxygen (DO), pH, specific conductivity, 

total dissolved solids, water temperature, total coliforms, fecal coliforms (Escherichia coli), 

nitrates and phosphates. Background information relating to water quality parameters were 

monitored and a brief description of sub-watersheds are included. Results were compared to 

relevant water quality guidelines and past data to infer trends in parameters.  

It was observed that overall water quality in urban streams was inferior to rural streams. E. coli 

was significantly higher in urban streams compared to streams in rural areas. 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 high 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.  

As will be discussed, all streams demonstrate patterns throughout the summer that are reflective 

of conditions at the time of sampling. Dissolved oxygen levels tended to decrease in the summer 

months when water temperatures were higher. This is likely due to the inversely correlated 

relationship between water temperature and dissolved oxygen. It was also noted that E. coli 

levels peaked in summer months. Rural streams in the Petitcodiac Watershed all exhibited spikes 

in E. coli levels during the month of July, likely due to the presence of agricultural activities in 

these sub-watersheds. When considering the overall health of both watersheds there is a need for 

actions to be taken to mitigate the anthropogenic effects on water quality parameters.  

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 an 

increase in sedimentation and overland runoff during precipitation events. Expanding urban areas 

results in greater volumes of stormwater being discharged into waterways. Community-wide 

efforts need to be made in order to slow the effects of development and urbanization on our 

waterways. Education and outreach programs need to be delivered in a citizen-friendly manner to 

achieve a higher level of understanding within our communities. 
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Sommaire exécutif 

Depuis 16 ans, l'Alliance du bassin versant Petitcodiac (ABVP) a surveillé de près différents 

paramètres par rapport à la qualité de l'eau à travers les bassins versants de Petitcodiac et de 

Memramcook.  Ce rapport inclut toutes les données recueillies par l'ABVP à partir de 20 sites de 

surveillance durant l'année 2014.  Les données sont recueillies mensuellement à partir du mois de 

mai jusqu'au mois d'octobre.  Celles-ci comprennent l'oxygène dissous, le pH, la conductivité 

spécifique, le total des solides en suspension, la température de l'eau, les taux de coliformes, les 

coliformes fécaux (Escherichia coli), ainsi que les nitrates et les phosphates.  Des renseignements 

contextuels relatifs aux paramètres de la qualité de l'eau ainsi qu'une brève description des sous-

bassins versants sont inclus.  Les résultats sont comparés aux lignes directrices appropriées par 

rapport à la qualité de l'eau et les données antérieures pour en déduire les tendances des paramètres. 

Il a été constaté qu'en général, la qualité de l'eau dans les cours d'eau urbains étaient inférieurs aux 

cours d'eau ruraux.  L'E. coli était considérablement plus élevé dans les cours d'eau urbains 

comparativement aux cours d'eau dans les milieux ruraux.  Après examen des rapports précédents, 

il a été noté qu'il y a un déclin par rapport à la qualité de l'eau lorsque l'urbanisation progresse.  

Les cours d'eau qui ruissellent dans les milieux urbains sont assujettis à un ruissellement d'eau 

pluviale plus important car celles-ci sont entourées d'un terrain qui est incapable d'absorber l'eau 

en raison du niveau élevé de surfaces imperméables. L'urbanisation des cours d'eau est examinée 

dans tous les réseaux fluviaux ruisselant dans les régions développées.  Contrairement aux cours 

d'eau urbains, les réseaux fluviaux qui se trouvent dans des milieux plus ruraux avaient 

constamment une meilleure qualité de l'eau.  Ces rivières et cours d'eau reçoivent moins d'entrée 

dans les réseaux des eaux pluviales et d'égouts et sont aussi entourés de terrains capables d'absorber 

en partie le ruissellement en surface.  Les effets anthropogéniques dans ces milieux sont minimes 

et la qualité de l'eau est formulée en conséquence. 

Comme il sera discuté, tous les cours d'eau démontrent des tendances tout au long de l'été qui sont 

réflectives des conditions lors de l'échantillonnage.  Les taux d'oxygène dissous ont eu tendance à 

diminuer durant les mois d'été lorsque la température de l'eau était plus élevée.  Cela est 

probablement attribuable à la relation inversement corrélée entre la température de l'eau et 

l'oxygène dissous.  Il a également été observé que les taux d'E. coli ont culminés durant les mois 

d'été.  Les cours d'eau ruraux dans le bassin versant Petitcodiac ont tous démontré des taux d'E. 

coli plus élevés durant le mois de juillet probablement en raison des activités agricoles parmi ces 

sous-bassins versants.  Il s'avère nécessaire que des mesures soient prises afin d'atténuer les effets 

anthropogéniques sur les paramètres de la qualité de l'eau lorsqu'on prend en considération 

l'ensemble de la santé des bassins versants. 

La cause du déclin de la qualité de l'eau n'est pas attribuable à un évènement spécifique ou une 

activité mais plutôt à une culmination d'évènements et d'activités.  L'augmentation des ensembles 

résidentiels dans les zones riveraines entraine un accroissement de sédimentation et du 

ruissellement en surface durant les précipitations.  Les zones urbaines en expansion entrainent un 

plus grand volume d'eaux pluviales qui sont déversées dans les réseaux fluviaux.  Des efforts au 

niveau communautaire doivent être accomplis afin de ralentir les effets du développement et de 

l'urbanisation sur nos réseaux pluviaux.  Des programmes d'éducation et de sensibilisation 

doivent être livrés de façon accessible aux citoyens afin d'atteindre un plus haut niveau de 

compréhension au sein de nos communautés 
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1.0 Introduction 

1.1 Context 

For 16 years the Petitcodiac Watershed Alliance (PWA) has been monitoring and collecting a 

large array of data throughout the Petitcodiac and Memramcook Rivers and their surrounding 

tributaries. The parameters reordered in the 2014 field season are as follows: 

 Bacteria 

o Total Coliform 

o Escherichia coli (E. coli) 

 Dissolved Oxygen (DO) 

 Nutrients 

o Nitrates 

o Phosphates 

 pH  

 Specific Conductivity 

 Total Dissolved Solids (TDS)  

 Water Temperature 

Using these parameters, the PWA is able to compare data collected over the past 16 years to 

determine trends and monitor water quality throughout the Petitcodiac and Memramcook Rivers 

and their tributaries. Due to the frequency of monitoring, the PWA is able to use data to 

prioritize projects that relate to water quality and habitat conservation. This also enables the 

PWA to modify or expand procedures to help secure funding from appropriate sources that focus 

on water restoration and water quality monitoring efforts. 

The ever-increasing urbanization of the area surrounding these watersheds and the increasing 

surface water runoff that results, along with the loss of riparian zones, are the greatest threats 

facing the Petitcodiac and Memramcook watersheds. Urbanization is second only to agriculture 

as a cause of major stream impairment (Paul and Meyer, 2001). Impervious surfaces are 

becoming more prevalent (Dunne and Leopold, 1978) and as water travels along these surfaces it 

can pick up pollutants such as pesticides, hydrocarbons, fertilizers, and sediment, bringing them 

to the nearest body of water. An increase in impervious surface area of 10% can lead to a 

twofold increase in surface water runoff (Arnold and Gibbons, 1996). Imperviousness of surfaces 

that surround a watershed are an accurate predictor of urban effects on streams (McMahon and 

Cuffney, 2000). Many thresholds of stream degradation are associated with an impervious 

surface cover as low as 10% (Klein, 1979; Booth and Jackson 1997).  

Due to areas of combined storm and sanitary sewers in the City of Moncton, stormwater 

generated in rainfall and/or snowmelt events is transported to the local wastewater treatment 

facility, TransAqua. In times of heavy rainfall and/or snowmelt TransAqua is unable to support 

the increase in volume entering the system. To combat the increase in volume the facility uses 

overflow measures which involve discharging all untreated waste water into local waterways. 

Not only are rivers and streams experiencing an increase in runoff into their systems but they are 

also on the receiving end of untreated sanitary water. Because of the interconnectedness between 

communities in the Greater Moncton area and these watersheds, it is imperative that water 

quality monitoring continues, making it possible to detect trends and areas of concern that need 
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to be addressed. By having an extensive dataset the PWA is better able to relay information to 

the citizens that live within these watersheds and communicate with them the health of the 

watersheds. 

1.2 Objective 

The objective of this report is to provide clear information related to water quality to help 

educate the public and relevant stakeholders on the health of the Petitcodiac and Memramcook 

watersheds. Data collected from 2014 will be analyzed for trends and changes within the 

watersheds. A report card will be generated for each sub-watershed based on water quality 

results from 2014. It is the hope of the PWA that by educating the public about the issues 

affecting stream health they will join us in the efforts to improve stream ecology and 

conservation.  

1.3 Study Area 

The Petitcodiac and Memramcook Rivers (Figure 1) are located in South East New Brunswick 

and have a drainage area of approximately 2,400 km2. Urban areas within the watersheds, most 

notably Moncton, Dieppe, and Riverview, are experiencing the greatest level of development and 

boundary growth. The rural areas of Petitcodiac, Salisbury, and Memramcook have experienced 

less population growth and development, however, they have seen an increase in forestry 

practices. Tables 1 and 2 list the sampling sites with UTM Coordinates for the Petitcodiac and 

Memramcook Watersheds respectively. Figure 2 displays a map of the watersheds with their 

sampling locations.  

Table 1: Sampling Sites in the Petitcodiac Watershed with Respective UTM Coordinates 

Site Name and Code UTM Coordinates (20T) 

Anagance River (AR) 330381 5088280 

Fox Creek (FC) 368050 5102430 

Hall’s Creek at Mapleton Park (HC) 356547 5110019 

Hall’s Creek at McLaughlin Road (MR) 361276 5109986 

Humphrey’s Brook (HB) 363536 5107826 

Irishtown Nature Park (INP) 363366 5111560 

Jonathan Creek (JC) 359486 5105332 

Little River (LR) 343393 5098326 

Michael’s Brook (MB) 357810 5103451 

Mill Creek (MC) 363980 5102251 

North River (NR) 329625 5092111 

Petitcodiac River (PetR) 342574 5098486 

Pollett River (PolR) 338097 5095699 

Rabbit Brook (RB) 359323 5108110 
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Table 2: Sampling Sites in the Memramcook Watershed with Respective UTM Coordinates 

Site Name and Code UTM Coordinates (20T) 

Breau Creek (BC) 382328 5091729 

Meadow Brook (MedB) 377309 5106193 

Memramcook River (Mem) 378909 5100030 

Memramcook River South Branch (Mems) 385251 5098444 

Smith Creek (SmC) 377265 5098234 

Stoney Creek (StC) 379288 5100087 
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Figure 1: Location and map of Petitcodiac and Memramcook Watersheds (06) within the province of New Brunswick 
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Figure 2: Water quality monitoring locations within the Petitcodiac and Memramcook 

Watersheds used by the Petitcodiac Watershed Alliance (PWA) during the 2014 field season. 
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2.0 Background  

2.1 Water Quality Monitoring 

2.1.1 Bacteria- Total Coliform and Escherichia coli 

Coliform bacteria are a commonly used bacterial indicator of water quality (Griffin et al., 2001; 

Noble et al., 2003). They are commonly found in the environment in soils and vegetation. 

Coliforms can be found in the aquatic environment and are present in mammalian intestines. 

While coliforms themselves do not cause illness, their presence indicates that a watercourse may 

be susceptible to contamination by other microorganisms (Nova Scotia Environment, 2009). 

Escherichia coli (E.coli) is the only member of the total coliform group of bacteria that is found 

only in the intestines of mammals, including humans. 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 E.coli bacteria are harmless, 

certain strains, such as E.coli 0157:H7, may cause illness. One cause for high coliform content in 

rivers and streams is the presence of raw sewage being discharged into the watercourse (USA 

Water Quality, 2008). 

2.1.2 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; 

Mullholand 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.   

 

2.1.3 Nutrients 

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

of nutrient pollution is from agricultural and wastewater runoff as well as the production of fossil 

fuels (Howarth et al., 2002). If nutrient levels are too high eutrophication can occur, 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. Other forms of nitrogen include ammonia (NH3) and nitrite (NO2) (USEPA, 

2012). These forms of nitrogen have the potential to undergo nitrification to nitrate when 

released into surface waters (CCME, 2012). Phosphate (PO4
3-) is also a naturally occurring 

nutrient in terrestrial and aquatic environments. However, in high concentrations, phosphate can 

consume dissolved oxygen contributing to eutrophication in lakes.   
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2.1.4 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 1 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 2 is not 

twice as acidic as a solution with a pH of 4 but one hundred times more acidic. Environment 

Canada indicates that healthy surface water should have a pH that falls between 6 and 8 

(Environment Canada, 2013). Factors affecting the pH of surface water include acid rain, 

geography of the area surrounding the water, and waste water 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).  

2.1.5 Specific Conductivity 

Specific conductivity is a measure of 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). There is no set range of values that are deemed 

necessary for a healthy aquatic ecosystem, however, Environment Canada has set a limit of 500 

𝜇S/cm (Environment Canada, 2013). 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). 

2.1.6 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). 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). 

2.1.7 Water Temperature  

Water temperature is an important factor influencing many river processes such as leaf 

decomposition (Webster and Benfield, 1986) and animal life history (Sweeney 1984). 

Temperature determines which organisms are able to survive and live in a certain environment. 

Every species has a critical upper and lower thermal limit (Ministry of Environment BC, 2001). 

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). Lower water 

temperatures are typically better for most fresh water fish native to our region. Water 

temperature governs metabolic processes in most fishes and determines their ability to survive in 

a certain environment (Claireaux, 2000). Fish found in the Petitcodiac and Memramcook 

watersheds that are sensitive to temperature include brook trout (Salvelinus fontinalis) and 
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Atlantic salmon (Salmo salar). The optimal water temperatures for these two species are 13°C - 

18°C and 14°C – 20°C, respectively (DFO, 2012). Higher water temperatures can put individual 

fish at a competitive disadvantage in the wild due to physiological stress (DFO, 2012). Prolonged 

exposure to temperatures greater than 24°C is lethal for trout and salmon species (MacMillan et 

al., 2005). Temperature can be influenced by a number of factors such as sun exposure and 

streamside shading, size and depth of the water, elevation, water velocity, waste water runoff, 

and anthropogenic impact from recreational activities (USGS, 2014).  

Table 3: Summary of water quality parameters and guidelines for the protection of aquatic life 

Parameter Limit or Range 

Total coliform No guideline 

E. coli* 400 MPN/100mL 

Dissolved oxygen Variable. Should not fall below 9.5mg/L for early life stages 

or below 6.5mg/L for other life stages 

Nitrate 13mg/L 

Phosphate† 0.05mg/L if stream discharges to lake or reservoir 

0.025mg/L within lake or reservoir 

0.1mg/L if streams not flowing into lakes or reservoirs 

pH 6.5 – 9.0 

Specific conductivity 150 – 500 µs/cm 

Total dissolved solids (TDS) No guideline 

Water temperature  No guideline. Human activity should not induce temperature 

changes of ±1°C 

*For recreational activity. No guidelines exist for the protection of aquatic species.  

†For drinking water. No guidelines exist for the protection of aquatic species. 

2.2 Sub-watersheds 

Following is a brief description of the Petitcodiac Watershed Alliance’s water quality monitoring 

sites for the 2014 field season.  

2.2.1 Anagance River 

The Anagance River is the main stem of the Petitcodiac River originating in Anagance and 

ending in the Village of Petitcodiac where it joins the North River and Holms brook. From this 

point these three watercourses become the Petitcodiac River. Anagance River has a watershed 

area of 81 km2. It is characterized as a slow moving river with a sand and silt substrate. Land use 

within the Anagance River’s watershed is relatively undeveloped, however, forestry practices are 

becoming more commonplace, particularly in areas surrounding the headwaters. An important 

feature of the Anagance River are the wetlands that surround much of its reaches. These 

wetlands are vital to the health of the river and its surrounding tributaries. Wetlands act as a 

natural buffer to overland run-off and help to improve the quality of run-off water. These natural 

wetlands and the areas around them need to be protected in order to maintain their function and 

citizens should be made aware of their importance to the environment and the health of local 

watercourses.   
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2.2.2 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 upper reaches flow through rural areas and marshland. 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 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. These upper 

reaches provide a more suitable habitat for fish and invertebrate species.  

2.2.3 Fox Creek  

Fox Creek is the major system that flows through the City of Dieppe. The watershed area of Fox 

Creek is 29 km² and is characterized by heavy residential and commercial development. The 

physical habitat for the lower reaches of Fox Creek are of relatively poor quality because of their 

sand and silt bottoms. Water quality in this area is also poor due to the high level of development 

and urbanization. A golf course upstream of the sampling location also contributes a high level 

of runoff into the creek. There are some small areas where the riparian zone is in good condition, 

such as along the Dieppe Rotary Nature Park. However, such small areas are not able to offset 

the effects of having much of the watershed area developed and land converted to impervious 

surface. Like all urban streams, Fox Creek displays diminished water quality due to the land use 

surrounding it.  

2.2.4 Hall’s Creek 

Hall’s Creek is 126 km² in area and is comprised of the north and west branch. The lower 

reaches of Hall’s Creek are tidally influenced by the Petitcodiac River resulting in high levels of 

sedimentation. This area is also heavily urbanized with a high level of human activity. The 

majority of wetlands that once surrounded Hall’s Creek have been paved over for development. 

One such example is the construction of L’Universite de Moncton, which was built over a 

wetland. 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. 

The north branch of Hall’s Creek was damned to create the McLaughlin Reservoir, which now 

serves as Greater Moncton’s backup drinking water supply. Ogilive Brook, a tributary of Hall’s 

Creek’s north branch, is also dammed at the Irishtown Nature Park, creating the Irishtown 

Reservoir. This reservoir has experienced cyanobacteria algal blooms for many years due to high 

levels of phosphate combined with a lack of water velocity from damming. Because of the size 

and presence of complex ecosystems within Hall’s Creek, the Petitcodiac Watershed Alliance 

conducts sampling at three locations within the creek: downstream of the McLaughlin Reservoir, 

near the Gorge Road entrance of Mapleton Park, and at the top of the spillway in the Irishtown 

Nature Park.  
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2.2.5 Humphrey’s Brook 

Humphrey’s Brook is considered an urban tributary of the Petitcodiac River that has a watershed 

area of 38 km2. Along the brook is Aero Lake which covers 1.8 km2 of the watershed. 

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, a 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, efforts from the City of Moncton and Petitcodiac Riverkeeper saw 

the removal of a dam that was constructed in 1923 (Figure 3). The dam removal resulted in fish 

access to 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. Fort Folly Habitat Recovery has made continued efforts to stabilize the stream 

bank of Humphrey’s Brook and remediate its riparian areas.   

 

Figure 3: Humphrey’s Brook dam before deconstruction (left) and during construction of the 

channel after dam removal (right). 

2.2.6 Jonathan Creek 

The Jonathan Creek watershed area is 50 km². The middle and upper stretches of the creek are 

mostly forested areas, however there is an ever-increasing amount of development and 

construction in these areas. 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 

sandy geology of Jonathan Creek’s banks are susceptible to higher erosion rates and times of 

rainfall cause large volumes of water to be transported to the creek. In the fall of 2013, the PWA, 

through the Department of Fisheries and Ocean’s Recreational Partnership Program, restored 

sections of Jonathan Creek using several in-stream restoration techniques. These included the 

removal of a log jam causing increased sedimentation build up and bank armouring along 

eroding banks. Several rock-sills were positioned in the creek to help establish a pool-riffle 

sequence to support fish habitat. During the summer of 2014 the PWA planted 300 trees in the 

middle reaches of Jonathan Creek as part of their continued efforts to improve the creek’s 

riparian areas and increase water quality. The lower reach of Jonathan Creek flows into 
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Centennial Park Pond and Jones Lake. The Centennial Park Pond serves as a major recreational 

area for residents in the Greater Moncton Area. There are two barriers in the lower reach of 

Jonathan Creek that occur at the outfalls of Centennial Park Pond and Jones Lake. Removal of 

these barriers would enhance fish passage to upper reaches of Jonathan Creek and should be 

considered by the City of Moncton. Because Jonathan Creek is an urban stream many culverts 

are found from its headwaters to where it eventually flows into the Petitcodiac River. These 

culverts should be assessed to ensure proper size and function. 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. 

2.2.7 Little River  

Little River is located south of the Village of Salisbury and has a watershed area of 276 km². 

Areas of Little River above Colpitt’s Settlement are mostly forested with moderate logging 

activities. The area below Colpitt’s Settlement is characterized by some agricultural activities, 

which are most likely contributing to the stream health issues noted along the Little River. Land 

use practices in these areas are often conducted to the river’s edge, leaving no riparian buffer to 

protect the soils. 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, which is evidenced by the use of this watercourse for the release of 700 

adult Atlantic salmon by the Atlantic Salmon Hatchery and Fort Folly Habitat Recovery in 2012. 

Electrofishing efforts in the Little River during the summer of 2014 resulted in the capture of 49 

Atlantic salmon, a positive indicator for restocking efforts in the river.  

2.2.8 Meadow Creek 

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

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

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

with some forestry activity. Much of Meadow Creek flows adjacent to Route 2 and as a result 

experiences some fluctuations in water quality related to road runoff. It is important to note that 

the sampling location in Meadow Creek is downstream of a culvert outfall that is occasionally 

stagnant due to backflow. This leads to lower oxygen levels and the cause for this pooling should 

be investigated.  

2.2.9 Memramcook River  

The Memramcook River has a drainage area of 400 km², including several small tributaries. The 

upper reaches of the Memramcook River watershed remains largely wooded. Despite having a 

small area of its watershed influenced by human activity there are still potential pollution sites. 

Notably, activities associated with the Gayton Quarry, situated on each side of the river near 

Route 6, constitutes a potential threat to water quality. In addition, the causeway located on 

College Bridge modifies the hydrological characteristics of the river, as well as its natural cycles. 

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, and 

salinity. Such dramatic fluctuations are stressful for aquatic organisms inhabiting the river and 
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make generalizations about river health difficult. The causeway also serves as a periodic barrier 

to fish passage when its gates are closed. 

2.2.10 South Branch Memramcook River 

The South Branch of the Memramcook River 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 casing 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.   

2.2.11 Mill Creek 

Mill Creek watershed is located in the Town of Riverview and has a watershed area of 51 km2. 

Many human activities take place within the Mill Creek watershed, including hiking along the 

Dobson Trail, cross-country skiing, snowmobiling, and residential development. In the tidally 

influenced lower parts of Mill Creek, near the confluence with the Petitcodiac River, the bedrock 

is comprised of silt and surrounding vegetation is mostly grass, similar to vegetation found along 

the banks of the Petitcodiac River below the causeway. Approximately 1 - 2 km upstream from 

the confluence, the physical habitat changes dramatically to rocky substrate and forest cover. A 

unique feature to Mill Creek is an old dam located 2 km upstream from its confluence with the 

Petitcodiac River. This structure was built in the early 1950's by the Department of Defence to 

form an artificial reservoir to be used in case of forest fires (Figure 4). The dam is approximately 

55 meters long by 6 meters high which results in an impounded area of approximately 12 acres. 

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 and as a result stormwater runoff volumes entering the 

creek are increasing. 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 5). 
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Figure 4: Mill Creek dam located approximately 2 km from confluence with the Petitcodiac 

River. 

 

Figure 5: Mill Creek floodwaters over Route 114 (December, 2014). 
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2.2.12 North River 

North River is located in the northernmost part of the Petitcodiac River watershed. The total 

watershed area of North River is 264 km2 and predominant land use is agricultural. In addition to 

agricultural activities there is a golf course in the North River watershed. This, combined with 

agricultural activity is the likely cause of increased nutrient and bacteria levels in the river during 

spring and early summer. The riparian zone along North River is well vegetated which helps to 

protect it from the effects of anthropogenic activity. The substrate of North River is characterized 

as rock and cobble with some sand and silt.   

2.2.13 Petitcodiac River 

The Petitcodiac River is the main stem of the watershed and has an estimated area of over 2,000 

km². The Petitcodiac River, along with its numerous tributaries, runs through both rural and 

urban environments. Beginning in the Village of Petitcodiac, the Petitcodiac River runs through 

the Village of Salisbury, Town of Riverview, City of Moncton, and City of Dieppe until it 

empties into the Bay of Fundy. A variety of activities take place throughout the river’s 

watershed. These range from agricultural and forestry activities, residential and commercial 

developments, a causeway, sewage lagoons, and TransAqua, Greater Moncton’s wastewater 

treatment facility. From the Village of Salisbury to its downstream confluence with the Bay of 

Fundy, the Petitcodiac River is brown in colour due to the high levels of clay and silt that form 

the bedrock through which the river flows. This colour has resulted in the Petitcodiac River’s 

nickname “Chocolate River.”  

Long sections of the Petitcodiac River have virtually no vegetated riparian areas to buffer the 

river from stormwater runoff and erosion. 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 surface, the volume of stormwater runoff entering these 

tributaries is increasing. With all of these tributaries draining into the Petitcodiac River, their 

water quality is critical due to the additive effects multiple polluted tributaries have on their 

receiving river. In addition to the effect of urbanization in the Petitcodiac River watershed 

another area of concern lies with the wastewater treatment facility. Currently, TransAqua is the 

only wastewater treatment facility in the province of New Brunswick that has not been upgraded 

from primary treatment. In addition to primary treatment effluent being discharged into the river, 

many cross connections still exist in Moncton’s aging conveyance infrastructure, which 

discharge the contents of sanitary sewer pipes into Moncton’s urban waterways. Fortunately, the 

Government of Canada has issued a regulation that all wastewater treatment facilities must use, 

at minimum, secondary treatment by 2020. At this time TransAqua hopes to use both bacterial 

and ultra-violet treatment of Greater Moncton’s wastewater. 

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 from the Petitcodiac River as a result of this migration barrier.  

2.2.14 Pollett River  

The Pollett River is located between the Villages of Elgin and Salisbury. This system has a 
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watershed area of 314 km2. Approximately 50% of the watershed is made up of woodlots. The 

major activity in this watershed is forestry mixed with light agriculture. Cottages and private 

dwellings also border the Pollett. This river system encompasses the most pristine terrestrial and 

aquatic ecosystems in the entire Petitcodiac River watershed. The uniqueness of this watershed 

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. 

2.2.15 Rabbit Brook 

Rabbit Brook is a tributary of Hall’s Creek. It has a watershed area measuring approximately 29 

km² and is a watercourse that is highly influenced by urbanization. A physical habitat survey of 

this brook indicates that it is considerably degraded. Sediment deposition and siltation due to 

urban sprawl and development are major issues for the physical habitat of Rabbit Brook. The 

majority of the brook's substrate is made up mainly of fine sediments, which is knee deep at 

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

outlets, inadequate culvert installation, streambed modification and piping. Piping of the upper 

parts of Rabbit Brook is another cause for sedimentation. A number of obstructions are also 

associated with Rabbit Brook. These obstructions were most often caused by debris discarded 

into the brook. Again these obstructions create large areas of sediment deposition that act similar 

to a settling pond. These retention areas can span hundreds of metres upstream. 

2.2.16 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. Upstream of Smith Creek is Lake Folly, a 

eutrophic lake covering an area of 0.19 km². 

2.2.17 Stony Creek 

Stony Creek is situated in the upper part of the Memramcook River Watershed. The Stony Creek 

watershed has an area of approximately 25 km². Near its mouth, the physical habitat of Stony 

Creek is characterized by the presence of mud and silt on the bank and bed of the watercourse. In 

this portion, the environing region of Stony Creek is mainly open and is made up of high grasses. 

Near the railroad, there is presence of erosion on the true right bank. Sediment in great quantity 

is also noticed. Pass the TransCanada 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. 

3.0 Methods 

3.1 Dissolved Oxygen, Temperature, Specific Conductivity, Total Dissolved Solids, and pH  

DO, pH, TDS, salinity, specific conductivity, and temperature were all measured by the YSI 

Model-Professional Pro. This device is equipped with three probes that take measurements 

specific to each probe. The device was used to procedure as per the YSI Professional Plus user 

manual and calibrated between each sampling round. 
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3.2 Nitrates and Phosphates 

Nitrates and phosphates were both measured using the YSI 9500 Photometer. The photometer 

was used in accordance to the YSI 9500 Photometer user manual. A 10 mL blank sample is 

poured into a cuvette and then placed into the photometer. After the blank sample is recorded 

another sample with reagents added is placed in the photometer. Using light, the photometer can 

measure the change in colour from the blank sample and can give a reading measured in mg/L.  

Nitrate samples were prepared following Palintest Nitrate instructions and test #023 Nitrogen/1 

on the photometer was used to determine nitrate concentration. Phosphate samples were also 

prepared following Palintest Phosphate instructions and levels were determined by using test 

#028 Phosphate/4 on the YSI Photometer.  

3.3 Bacteria- Total Coliforms and E. coli 

Total coliforms and E. coli samples were measured using the Quanti-tray procedure (IDEXX 

Laboratories Inc., 2011). A 100 mL water sample is collected and mixed with Colilert bacterial 

growth agent and is then poured into the tray. The tray is then placed onto the rubber tray carrier 

and sealed according to Quanti-tray sealer instructions. The trays are then 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 that have turned yellow in colour are marked and counted, indicating 

the presence of coliforms. A long wave ultra-violet light of 366 nm is then shone on the trays and 

wells that fluoresce blue are positive for E. coli, these wells are also marked and counted.  The 

IDEXX Quanti-Tray /2000 MPN table is then used to determine the most probable number for 

total coliform and E. coli.  

4.0 Results and Discussion 

Following are results for each water quality monitoring parameter at all sampling locations 

throughout the 2014 field season. Results indicate that watercourses with greater overall health 

are those found in more rural areas compared to those found in urban settings. Streams that flow 

through areas with higher development displayed consistently poor quality across the majority of 

parameters.  

It is widely accepted that the land surrounding a body of water influences the health of that 

water. This means that the 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 past 16 years. Increased development and impervious 

surfaces are contributing a larger volume of runoff to our waterways. Streams that are 

consistently exceeding or not meeting guidelines are those that are most influenced by 

anthropogenic effects. 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.  

Results for each water quality parameter are compared to relevant guidelines for freshwater 

organisms and historical data. 
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4.1 Bacteria 

4.1.2 Total Coliforms 

Figure 6 shows results for total coliforms at each sampling location during 2014. The red line 

represents the maximum detection limit, 2419.6 MPN/100 mL. All 20 sample locations exhibited 

an exceedance of this detection limit at a minimum of three occasions. Irishtown Nature Park 

(IR) and Stony Creek (StC) having the lowest frequency of exceedance. When a sample reaches 

this limit we can only say that it has most probable number (MPN) greater than 2419.6 MPN/100 

mL but we cannot give an exact value. All sites display an increase in total coliform from May to 

June with only three sites showing a decrease in later months. These three sites, Anagance River 

(AR), Little River (LR), and Pollett River (PolR), are all considered to be rural streams and 

would be subject to lower levels of introduced contaminants. Four of the sampling locations, 

Hall’s Creek (HC), Mill Creek (MC), Meadow Creek (MC), and Rabbit Brook (RB), displayed 

an exceedance of the maximum detection throughout all sampling dates. These locations are 

considered more urban and are situated in areas with increasing development.  

4.1.3 Fecal Coliforms (E. coli) 

Figure 7 demonstrates results for the presence of fecal coliforms (E. coli). The red line represents 

the maximum detection limit, 2419.6 MPN/100 mL. Ten out of the 20 sample locations had at 

least one incidence of exceeding the detection limit. Of the sites exceeding the detection limit, 

Jonathan Creek (JC) and Rabbit Brook (RB) showed the most frequent exceedance at twice each. 

However, this exceedance happened less frequently in 2014 than 2013. Memramcook River 

(MemT) also demonstrated two points of exceedance but both of these occurred at a time when 

the Memramcook River causeway gates were open allowing tidal waters to flow to the upstream 

sampling location. It has been noted that when the tidal waters stir up the sediment along the 

river banks there is an increase in multiple water quality parameters, including E. coli (Susan 

Linkletter, pers. comm.). As such, these incidents are not representative of the normal condition 

of the Memramcook River at this location. However, it is still important to note than any species 

inhabiting the river at these times would also be exposed to these conditions and would therefore 

be required to react either behaviourally or physiologically. Fox Creek (FC) also demonstrated 

consistently high levels of E. coli. It should be noted that in the Anagance (AR), North (NR), 

Pollett (PolR), Little (LR), and Petitcodiac (PetR) Rivers there was a peak in E. coli levels during 

the month of June. These peaks are attributed to agricultural activities that occur within these 

sub-watersheds at this time. Peaks in E. coli levels during warmer months are commonly 

observed in all sub-watersheds in both the Petitcodiac and Memramcook Watersheds.  
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Figure 6: Total coliforms (MPN/ 100 mL) at each sample site for the 2014 field season. The red line represents the maximum 

detection limit of 2419.6 MPN/ 100 mL. 
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Figure 7: E. coli levels (MPN/ 100 mL) at all sites throughout the 2014 field season. The red line represents the maximum detection 

limit of 2419.6 MPN/ 100 mL. 
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4.2 Dissolved Oxygen 

Figure 8 demonstrates results for DO levels at each sampling site throughout the 2014 field 

season. 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. 

Low DO levels can also be an indication of slow moving or stagnant water. This is demonstrated 

at Irishtown Nature Park (IR) as samples are taken in a reservoir. The low DO levels at Meadow 

Creek (MedC) in August and October were attributed to a water velocity much lower than 

normal. 87 of the 116 DO measurements taken in 2014 fell below the CCME’s guideline for 

early life stages (9.5 mg/L). Of those 87 incidents, 19 were below the CCME’s guideline for all 

other life stages (6.5 mg/L). Low DO levels can render a stream or river not only uninhabitable 

for fish but other aquatic species as well such as invertebrates. Fluctuations in dissolved oxygen 

levels can lead to juvenile and adult fish species avoiding certain watercourses that they may be 

able to otherwise inhabit (Dean and Richardson, 1999).  

4.3 Nutrients 

4.3.1 Nitrates 

Figure 9 demonstrates the fluctuation in nitrate levels at each site throughout sampling months. 

There were no incidents of exceedance for this parameter as all results fell well below the limit 

of 13 mg/L set by the CCME. Spikes recorded at Anagance River (AR), Little River (LR), 

Petitcodiac River (PetR), and Pollett River (PolR), during the June sampling period are attributed 

to agricultural activities that take place on the land surrounding these watercourses at that time. 

The cause for the spike in nitrate levels observed at Michael’s Brook (MB) in September is 

unknown. Causes for increased nitrate levels includes municipal and industrial wastewater 

discharge, leeching from septic beds, agricultural and urban runoff, and storm sewer overflow 

(National Research Council, 1978; CCME, 2012).  

4.3.2 Phosphates 

Figure 10 demonstrates phosphate levels throughout the sampling season at each site. Out of 119 

phosphate samples, 54 were above the guideline set in place by the USEPA (1992). It is 

important to note, however, that these guidelines are for drinking water sources. There are no 

federal guidelines in place for phosphate with the CCME. The 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. 

Also, because aquatic organisms are generally adapted to ambient conditions, the CCME deems 

it neither feasible nor desirable to establish a single guideline for this parameter. The CCME 

does have a set of “trigger ranges” for total phosphorous, meaning that if values for a specific 

trophic status exceed ranges, further investigation will be “triggered” (2004). They have 

determined that measuring total phosphorous instead of phosphate is more appropriate because 

of limitations involved with measuring the later (Wetzel, 2001). Comparing data from 2014 to 

2013 shows that, on average, levels were lower in 2014. The highest level of phosphate in 2014 

was 0.8 mg/L while in 2013 there were two incidences where levels were as high as 1.25 mg/L.  

 



Petitcodiac Watershed Alliance 2014 Water Quality Report 

 

21 

 

 

Figure 8: Dissolved oxygen levels (mg/L) at all sites during the 2014 sampling season. The yellow line indicates the CCME Protection 

of Aquatic Life guideline for early life stages (9.5 mg/L). The red line indicates the guideline for all other life stages (6.5 mg/L). 
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Figure 9: Nitrate levels (mg/L) for all water quality monitoring sites during the 2014 field season. 
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Figure 10: Phosphate levels (mg/L) at all sample locations during the 2014 field season. 
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4.4 pH 

Figure 11 shows the pH of each sampling site throughout the 2014 field season. Throughout all 

sampling dates each location, with the exception of the July sampling period in the South Branch 

of the Memramcook River, had values that fell within the recommended range as determined by 

the CCME (6.5-9). During the July sampling at the South Branch of the Memramcook River a 

pH of 5.85 was recorded. This is the only incident where values were below the acceptable range 

and the cause for this deviation is unknown.  

4.5 Specific Conductivity 

Levels of specific conductivity are shown in Figure 12. Values were consistent with those from 

2013. In the 2014 sampling season conductivity in Rabbit Brook (RB) was consistently above 

the recommended guideline of 500 µS/cm. The lowest conductivity level at Rabbit Brook was 

695 µS/cm and occurred in June. Other streams that exceeded this upper limit were Fox Creek 

(FC), Halls Creek (HC), Memramcok River (MemT), and North River (NR). These findings are 

consistent with results from 2013. There was a significant spike in conductivity in the 

Memramcook River (MemT) in September. This increase in conductivity it also associated with 

an increase in E. coli and total dissolved solids TDS and is attributed to the opening of the 

Memramcook River causeway. When the gates are open and tidal waters reach upstream 

sampling locations sediment is often brought into suspension and results in an increase in 

multiple water quality parameters.  

4.6 Total Dissolved Solids 

Figure 13 displays results for total dissolved solids for the 2014 sampling season. Results were 

comparable to those found in the 2013 sampling. Rabbit Brook (RB) had the highest levels of 

TDS with Fox Creek (FC), Hall’s Creek (HC), and North River (NR) showing the greatest 

fluctuations. The spike in TDS in the Memramcook River (MemT) is significantly higher than all 

other sampling at this location. This deviation from background values is being attributed to the 

opening of the Memramcook River causeway gates and tidal waters reaching the sampling 

location.  

4.7 Water Temperature 

Water temperatures at each sampling location during the 2014 field season are displayed in 

Figure 14. While no recorded temperatures went above the lethal limit for brook trout or Atlantic 

salmon (>24°C) temperatures were above their optimal range (13-18°C and 14-20°C 

respectively). Temperatures were above 20°C on 13 occasions during the 2014 sampling season. 

It would be beneficial to have temperature loggers permanently installed at each sampling 

location so that there is a more accurate representation of thermal variations in water temperature 

over time.  
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Figure 11: pH values at each sampling location during the 2014 field season. The red line indicates the lower guideline set in place by 

the CCME (6.5). 
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Figure 12: Conductivity (µS/cm) at sampling locations during the 2014 field season. The red line indicates the upper limit suggested 

by the CCME (500 µS/cm). 
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Figure 13: Total dissolved solids (mg/L) at each sampling location during the 2014 sampling season. 



Petitcodiac Watershed Alliance 2014 Water Quality Report 

 

28 

 

 

Figure 14: Water temperature (°C) at all sampling locations during the 2014 field season. 
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5.0 Historical Data 

This report is the first generated by the PWA that includes comprehensive historical data from 

the past 16 years of sampling. Following is a brief discussion of these results. It would be of 

great benefit to the PWA and communities surrounding the Petitcodiac and Memramcook River 

watersheds to perform extensive statistical analyses on these data to accurately model changes 

over time. 

5.1 Dissolved Oxygen 

Dissolved oxygen levels over time have shown fairly consistent trends. The majority of sites 

show a decrease in DO during warmer months (Figures 15 and 16), 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. None of the sites sampled showed any 

alarming deviations from background data, but continued monitoring is essential for the PWA to 

detect any changes in specific watercourses.  

5.2 Water Temperature 

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

increase in temperature during warmer months (Figures 17 and 18). Rivers with higher peaks in 

temperature typically have lower water velocity 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.  

5.3 E. coli 

Trends for individual sites were, for the most part, consistent over time. However, all sites in the 

Memramcook River watershed (BC, MedC, MemA, MemT, SmC, StC) have shown an increase 

in E. coli levels during summer months (Figures 19 and 20). 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.  
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Figure 15: Historical dissolved oxygen levels (mg/L) for sample sites in the Petitcodiac and Memramcook River watersheds. 
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Figure 16: Historical dissolved oxygen levels (mg/L) for sampling sites in the Petitcodiac and Memramcook River watersheds. 
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Figure 17: Historical water temperature (°C) data from sampling locations within the Petitcodiac and Memramcook River watersheds. 
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Figure 18: Historical water temperature (°C) data from sampling sites in the Petitcodiac and Memramcook River watersheds. 
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Figure 19: Historical E. coli (MPN/100mL) values at sampling sites in the Petitcodiac and Memramcook River watersheds. 
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Figure 20: Historical E. coli (MPN/100mL) values at sampling sites in the Petitcodiac and Memramcook River watersheds. 
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6.0 Recommendations  

Based on results from the 2014 field season and historical data collected by the PWA, there are 

some gaps in knowledge that could be filled in future years. The first is the frequency of 

sampling. Although guidelines in place dictate that bacterial sampling be conducted at least once 

per month we feel that bi-weekly sampling would be beneficial and increase the opportunity to 

note changes in the watershed that may otherwise be missed with monthly sampling. The use of 

temperature loggers at all sampling sites would give more robust data and allow more accurate 

inferences to be made about thermal variations within each sub-watershed. Being able to detect 

changes is an important part of water quality monitoring and by having a larger sample size the 

results are more dependable.  

Three parameters that the PWA could expand on in its mission for better water quality are 

pesticides, heavy metals testing, and biological assessments of stream macroinvertebrates. In 

minimal amount neither pesticides nor heavy metals are considered dangerous but with the 

population of the city rising, it is imperative that these parameters receive more attention than in 

previous years. Because farmers are the largest users of pesticides, it is suggested that the 

farmers located within the watersheds be contacted to determine the types of pesticides they are 

using. It is also recommended that there should be a presence-absence test done first to establish 

a base line before further, more expensive testing is conducted.  

Heavy metals are found as a natural source in the environment. As stated before, in small 

concentrations naturally occurring levels rarely pose a threat to any person or ecosystem. 

Unfortunately, human activity has caused the concentration of some heavy metals to increase and 

have a negative effect on both the ecosystem and its inhabitants. With the presence of the 

industrial park and scrap yards located in our watershed as well as the potential for hydraulic 

fracturing in the future, it is not unreasonable to be concerned about the possibility of heavy 

metal influences in these watercourses. 

Biological monitoring of benthic stream macroinvertebrates would improve upon the PWA’s 

existing physico-chemical monitoring. Biological monitoring of streams provides an indication 

of how stream quality influences species richness and diversity. Knowing the physical and 

chemical properties of a stream are helpful, but are made much more helpful if one can relate it 

to actual inhabitants of the stream in question. It is proposed that the PWA complete benthic 

macroinvertebrate testing in two streams in the Petitcodiac Watershed. These streams should 

have head waters that originate in relatively undeveloped areas and travel through urban areas. 

This will give an indication as to how invertebrate communities change in response to changing 

water quality parameters. 

It could also be of benefit to the PWA if they would consider measuring total phosphorous in the 

place of phosphate. Total phosphorous is a parameter with CCME guidelines and is cited to be a 

meaningful measure of phosphorous in surface waters.  

It would also be beneficial to focus on public education as it relates to stormwater runoff, 

especially in the urban settings. Stormwater runoff entering streams can cause increased 

temperature and sedimentation in the receiving water bodies which is detrimental to aquatic 

species. Being able to monitor these parameters and reinforce guidelines and regulations will 

allow the PWA to take their water quality monitoring program to new heights. 
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