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1. ABSTRACT 

The Cornwallis River (hereafter referred to as the Jijuktukwejk River; pronounced gee-

gee-wok-tok) in the Annapolis Valley has been a significant area for environmental concern for a 

number of years. It is recognized amongst the locals that this river is very polluted and should 

not to be swam in, fished from or used for any purposes that involve direct consumption. 

However, it is not clear to the public exactly what is taking place within this river ecosystem to a 

biological, ecological and geological degree. The local populations have also lost an interest 

and appreciation for the river, so it goes unnoticed by the general public. In other words; it is 

neglected and unused on a daily basis. Therefore, the purpose of our scientific as well as 

historical study on the Jijuktukwejk River is to educate, inform and inspire the public to renew 

their interest in the watershed and to seek ways to help it as well as to use it in a sustainable 

and symbiotic way alongside its wildlife inhabitants. This study included basic water quality 

testing, sampling for the presence of e. Coli, exploration for the habitat of an endangered 

specie; the wood turtle, exploration of sewage treatment plants, inquiry into surrounding use of 

pesticides, local First Nations history and interpretation of debris discovered within the banks. 

The results that we obtained from these studies indicated that the river is a degrading 

environment that is worsening year to year. Diversity in species present in the watershed is at 

risk in the conditions present and effort should be made to conserve the wildlife that makes the 

watershed its home.

2. INTRODUCTION

 A watershed is an area that channels flowing waters to different rivers and tributaries, 

eventually outflowing into a larger body of water such as reservoirs, bays and the ocean.  The 1

 https://oceanservice.noaa.gov/facts/watershed.html1
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Jijuktukwejk River runs through the heart of the valley and is influenced by tides and the natural 

movement of organisms that make this ecosystem their home. Over the last few decades 

however, human influence has greatly contributed to the health and dynamic of this complex 

domain, resulting in erosion of banks, loss of organisms, habitat, healthy water, and depletion of 

diversity and richness of nature. The objective of our organization is to collect as much 

information on the watershed as possible and to display this information to the public in order to 

ignite interest, appreciation and ambition in helping improve the condition of this disrupted 

environment. The importance of this project is that public interest is needed in order to change 

the course of the disintegrating quality of wildlife in our local community. If this watershed were 

to be lost entirely, the balance of living organisms within the entire Valley and surrounding areas 

would be negatively affected. The Valley is very dependent on a consistent natural balance 

because of its abundance in farming communities that have adapted to cope with the 

surrounding flora and fauna.  

In order to achieve this objective, ten testing sites from Berwick to Kentville were used to 

conduct basic water quality research, e. Coli testing and habitat research and restoration. The 

ten sites were established by last years group of interns so that the data collected now 

corresponds to that of the year before (See Table 1.0). The sites are located in areas where a 

bridge passes over the river for easy access to the water for sampling purposes. 
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Water quality was tested in order to determine the over all health of the river and to 

establish possible stresses being inflicted upon the ecosystem as well as its inhabitants. The 

parameters being tested in this study included temperature, barometer, dissolved oxygen (both 

percentage and mg/L),  conductance, conductivity, resistivity, total dissolved solids, salinity, pH, 

pH (mV), and redox. Each of these parameters effect each other in some way and are 

consequential to the quality and health of the river. 

Temperature of water has been directly linked to the metabolic rates (the total 

biochemical reactions that take place within an organism per unit time)  of fish and plants in 2

scientific studies. Temperatures above 35°C reduce metabolic function when enzymes begin to 

be denatured and break down. Plants often function better in warmer water temperatures. 

Temperature of water ecosystems also directly effects dissolved oxygen content because cooler 

water can hold more oxygen molecules than warmer water. When the temperature of water 

drastically increases, DO levels deplete and cause stress for the fish and other organisms living 

within the environment.  Conductivity in freshwater streams should be within the range of 150 to 3

500 µS/cm in order for it to be considered healthy.  Resistivity of water is a measurement of the 4

waters ability to resist electric charge, directly related to the amount of dissolved salts within the 

water. If there is a high concentration of salts in the water then the resistivity will be low meaning 

that resistivity is high when dissolved salts counts are low. The salts that contribute to resistivity 

include calcium, chloride, magnesium, potassium and sodium.  Total dissolved solids is the sum 5

 https://www.khanacademy.org/science/biology/principles-of-physiology/metabolism-and-2

thermoregulation/a/metabolic-rate

 https://www.fondriest.com/environmental-measurements/parameters/water-quality/water-3

temperature/#watertemp3

 http://www.fosc.org/WQData/WQParameters.htm4

 https://www.aquaread.com/need-help/what-are-you-measuring/resistivity/5
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of organic and inorganic solids suspended within water.  When measuring total dissolved solids, 6

it is accepted that drinking water should have a maximum of 500 mg/L (or 500 ppm) of dissolved 

solids.   7

Another question we sought to answer in relation to water quality was the amount and 

rate at which the environment is degrading in a daily cycle. Throughout the course of the day, 

oxygen produced by the process of photosynthesis reaches its peak, then lowers at night when 

the sun is no longer present to drive the process. Aquatic plants produce oxygen that is 

released into the water as dissolved oxygen. This is necessary to sustain life within the water 

ecosystem. Bottom feeders such as crabs, oysters and worms require a minimum of 1-6 mg/L of 

dissolved oxygen for survival and shallow water fish need a minimum of 4-15 mg/L. An 

interference that creates stress on these organisms living within the water is plants and 

phytoplankton oxygen consumption at night. Decomposing matter at the bottom of water bodies 

also uses up the dissolved oxygen supply. Therefore; in order to determine if the environment is 

degrading too quickly, dissolved oxygen levels can be tested at night to see if oxygen levels 

reach dangerous lows contrasting with the levels observed during the day. Rapid fluctuations of 

any kind are stressful on living organisms because ability to adapt is only so efficient, therefor 

drastic lows compared to the highs in the daytime can be very harmful to the wildlife. The data 

we collected indicated that the environment is degrading at a rapid rate and that DO supply 

reaches critical lows late at night.

E. coli samples were also taken of the river in order to determine water quality. Levels 

considered healthy for E.coli differs in context. For drinking water having no E.coli is healthy but  

for recreational uses such as swimming, E.coli levels can be no more than 200 counts per 100 

 https://iccontrols.com/wp-content/uploads/art-6

v1400001_total_dissolved_solids_measurement.pdf

 https://www.water-research.net/index.php/water-treatment/tools/total-dissolved-solids7
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ml. For irrigation, healthy levels are considered to be no more than 100 counts per 100ml. 

Based on our testing, the conclusion was made that the Jijuktu’kwejk is not safe to swim, drink 

or irrigate from. 

Along with water quality testing, we also sought to find habitat ideal for an endangered 

specie in our area; the wood turtle. This animal has a 16-21cm shell length that is grey-brown 

with a carved wood-like appearance. Its neck and legs are orange-red coloured. The ideal 

habitat features we were looking for were clear, moderate moving water, forests and floodplains, 

sandy bars, and local plants that included chokeberry, hawthorn and mixed woods. In the last 

few years there has been very few sightings reported of wood turtles so governments are 

seeking people to go out and search for these animals. 

At the Cambridge Rd. site it was noted that there was a glass deposit located in the side 

of the riverbank. A lot of the debris was retrieved and brought to the Kings County Museum to 

be analyzed by Kelly Bourassa for any valuable fragments from local industries. Some glass 

bottles were retrieved and identified to be made by the following companies: Minard’s Linament, 

Henri Jonas & Co., A.S. Hinds,, CASSEBEER New York, Watermans Ink and TERCO 

Dartmouth NS. We wanted to include this information and finds in our historical research section 

to hep paint a picture about life in the valley many years ago. 

         

3.   MATERIALS AND METHOD

For basic water quality testing, a YSI kit was used (one borrowed from St Mary's 

University and the other from Acadia University). The following parameters were recorded from 

each site a number of times: temperature, barometer, dissolved oxygen (both percentage and 

mg/L),  conductance, conductivity resistivity, total dissolved solids, salinity, pH, pH (mV),  and 

redox. 
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The method used to structure these tests were determined in relation to weather 

conditions in order to eliminate most sources of error. Water quality testing would be conducted 

on day three of a sunny weather period as well as day three of a rainy period (where the two 

prior days were rainy). This method helped to determine how much foreign substance would 

enter the river after rains would create runoff conditions.     

E. Coli testing was done by collecting sample bottles of river water from each site and 

bringing them into the Valley Regional Hospital to be tested for e. Coli counts. These samples 

were collected on days after it rained so as to get the most accurate understanding of the 

amount entering the river. It was also important to take note of the tides while doing this testing 

as well because of the effect that the tidal movements have on the distributions of substances 

within the river. 

The wood turtle habitat hunting project involved exploring the river in hip waders. We 

also went out on two paddles between sites 8 and 9. Finally we did a workshop with Clean 

Annapolis River Project to learn how to properly explore for habitat and to learn protocol for 

properly collecting data on any turtles found.   

For research involving inquiry (sewage project, pesticide project, First Nations history), 

contacts had to be obtained and meetings scheduled with people from different organizations 

that talked to us and offered up the information we were looking for. We met with the Annapolis 

Valley Mi’kmaq Conservation group, interviewed the manager of the Berwick Wastewater 

Treatment plant, then later given a tour of the plant, attended the Annapolis Valley First Nations 

Elders lunch, and interviewed one of the owners of Webster's farms.

4. RESEARCH/PLANNING PROJECT WRITE UPS 

(i) Project 3 - Sewage in the River

i. Locations  in the Valley
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In the Annapolis Valley there are 8 water treatment plants they are as follows;

• Avon port

• Canning

• Aldershot

• New minas

• Waterville

• Berwick

• Aylesford

• Greenwood 

ii. Berwick Wastewater Treatment Plant 

After doing some research we were able to meet with Tim Harding and Bill Cannon from 

the Berwick sewage treatment plant. While meeting with them we learned the process of the 

treatment of the sewage that comes into the plant through interview inquiry as well as a guided 

tour. 
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Image 4.0 The three lagoons used to filter waste at the Berwick Wastewater 
Treatment Plant. Footage taken by drone. Photo taken by Scott Graham from 
Dalhousie University  



The Berwick treatment plant does not use chemicals and has three lagoons (see image 

4.0), two of which are aerated; moving the waste through a filter and is then treated by 

ultraviolet lights before being deposited into the Jijuktu’kwejk river behind the public works 

building. All of the pumps used are electric which could potentially be cause of concern if there 

were to be a power outage for a long period of time. Bill assured us however that there are 

backup generators for instances where this could happen.  

From what we were told by Bill Cannon there are never any problems at the plant and 

the plants discharge is always clean water entering the river which is claimed to help dilute the 

river. Bill makes sure to regularly test the discharge for Biochemical Oxygen Demand (BOD), 

Chemical Oxygen Demand (COD), pH, Dissolved Oxygen (DO), phosphorus, ammonia, total 

dissolved solids (TDS) and E.coli. The results are then submitted to the CAO of Berwick, Eden 

Valley, Provincial Government and the Federal Government. The test results must be submitted 

to ensure that the discharge entering the environment is within the limits set by the government. 

The Berwick treatment plant has yet to have any upsetting conditions (conditions in 

which levels are too high and not acceptable to be allowed back into the environment). There is 

protocol set in place in case of upsetting conditions which is to immediately inform the 

Department of Environment. 

The plant is also always keeping up to date with current research which is always being 

done to try to improve water treatment procedure. In 2016 an update was made to the aeration 

system and in 2017 the ultraviolet system was put in. The plant is also looking into having a 

wetland of their own to help with the treatment process in a way that is healthier for the 

environment. 

We were unable to get a hold of the other treatment plants at this time. We would also 

like to thank Tim Harding and Bill Cannon for meeting with us to discuss the plant methodology, 

allowing us to take pictures and explore the inner workings of the plant. 
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(ii) Project 5 - Management Without Borders

 One of the projects presented to the Jijuktu’kwejk Watershed Alliance over the 2018 

term was creating an action plan for 2018 and 2019 terms that aligns with the restoration 

projects and goals set out in the Management Without Boarder’s Report. Within the 

Management without Boarder report there was six restoration target areas that are its focus. 

They are as follows; aquatic environment, wood turtle’s population, river fish population, native 

bird population, river water quality and riparian zone. Out of the six restoration targets, three 

were determined to be priority restoration projects, they are as follows; aquatic environment, fish 

population and wood turtle population. These were chosen as priority because of the severity of 

there condition within there environments. The JWA has selected a forth priority restoration 

project to add, the project selected by the JWA was riparian (repair/education). The JWA 

believes it would be a good addition to the priority restoration project list due its helpful 

connection to the three previously stated priority restoration projects. Repairing and/or 

education of riparian zone will in turn help restore fish population, wood turtle populations and 

aquatic environment.

In the MWB report, they identified eight threats to the six restoration projects, they are as 

follows; deforestation, presence of roads, habitat loss/alteration, cattle grazing, river flow 

alteration, agricultural runoff, industrial operations, waste water treatment (discharged into 

waterways).  Of the eight threats, two where chosen to be key threats. They are as follows; 

agricultural runoff, habitat loss/alteration. The JWA has decided to add two more threats to the 

list of key threats, they are as follows; waste water treatment and cattle grazing. These two 

threats were added by the JWA because the research conducted throughout the 2018 summer 

term showed evidence that these factors could be major limiting factors in the restoration 

process. It was also evident that these factors were also contributing to the degradation of the 
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Cornwallis Waterway. River flow alteration is also could be considered a key threat but the JWA 

has decided that it could be included in habitat loss/alteration due to the threats being a product 

of each other.

For the 2018 summer term, one of JWA main focuses for the restoration projects was to 

develop a program that opens dialogue/education with the landowners/businesses that 

surrounding the Cornwallis waterway. This was chosen as the first course of action due to its 

importance to the priority restoration projects. Most (if not all) of the land surrounding the 

Cornwallis Water way is privately owned, either for agricultural processes or residential. The 

JWA constructed a database containing local farms/businesses phone numbers and the 

business they conduct around the Cornwallis. With this information the JWA was able to contact 

some of these farms/businesses to begin the process of education. Unfortunately, progress was 

limited due to time restraints for the 2018 term and issues with non-return of phone calls. 

Another project within 2018 term the JWA have been spending there days on has been locating 

and evaluating suitable environments throughout the Cornwallis watershed for wood turtle 

habitat. To help keep track of these potential habitats the JWA has been keeping GPS points 

within the UTM system to help assist in future expedition. Unfortunately, there were no wood 

turtles were seen throughout the 2018 term. The JWA has also been working alongside a 

association named Clean Annapolis River Project (C.A.R.P) for education and wood turtle 

conservation efforts. The JWA has also spent the 2018 term collecting and conducting water 

quality testing of the Cornwallis Watershed. Some of the more important parameters that have 

been collect have been; dissolved oxygen, e. coli, total coliform, conductivity, total dissolved 

solids, salinity, pH and water temperature.  By collection these parameters and creating a 

database of those parameters it allows the JWA to monitor the degrading state of the Cornwallis 

watershed as well as develop redamation plan for restoration of the Cornwallis watershed to a 

drinkable, fishable, swimmable water body. To help bring attention to the these treats and 
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restoration project, the JWA hosted a community paddle. The community paddle was a 

successful and event had help generate awareness of the previous stated issues

For the 2019 summer term, the JWA can continue the effort of contacting people/

organization from the constructed list and working on the education aspect. Another priority 

restoration projects that can be continued through the 2019 term is work with wood turtle 

population. Community awareness is a large part of restoring the wood turtle population back to 

an expectable level. The best way to create awareness is through education, which the JWA is 

very committed too. Also, a great aspect of the wood turtle project is that people of all ages can 

participate. In conjunction with the wood turtle project, the riparian (repair/education) will also 

benefit. Wood turtles prefer to make their homes in the riparian zones surrounding waterways. 

Fortunately, the riparian zones around the Cornwallis are in fair to good condition and the only 

real issue that could be address regarding repairing riparian zones in the next few years is how 

much of the surface water is being re-routed around the riparian zone by subsurface drainage 

systems. Another aspect that would benefit riparian zone would be installing fencing around 

riparian zones were livestock is present. Due to the movement and grazing practices of 

livestock, they can destroy the habitat within the riparian zone that wood turtles would chose to 

occupy. With there natural habitat destroy, they tent to look outside of that area and make 

homes next to road ways. Making their homes around road ways ends up with the wood turtles 

being killed by passing by traffic. Another restoration project that can be continued from the 

2018 term is the work the JWA has been doing with regards to the aquatic environment. For 

2019 JWA is going to expand the number of sites along the Cornwallis and add sites to 

tributaries of the Cornwallis for environmental testing the JWA has been conducting over the 

past couple of years. Through research the JWA has learn that the tributaries of the Cornwallis 

way be in a more degraded state then Cornwallis its self. Expanding sample areas to include 

tributaries will help the JWA narrow down the possible causes of the degrading environment of 
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the Cornwallis. With the collection of the data from the expanded sites, will also help with 

resorting wood turtle populations and riparian zones previously mentioned. The final priority 

restoration goal of restoring fish population will be the toughest and most time consuming of the 

four priority restoration goals and maybe not be feasible to concentrate on for the upcoming 

2019 term. But by working on the three other priority restoration projects, it will help create an 

environment for fish population to re spawn and have the Cornwallis watershed heading in the 

correct direction. 

(iii) Project 6 - Wood Turtle Habitat Hunting 

i. The Significance of the Wood Turtle and its Threat of Extinction 

The wood turtle is identified as endangered by Management Without Borders, Canadian 

Species At Risk, Nova Scotia Species At Risk, and SARPAL (Species at risk Partnership on 

Agricultural Land). 

ii. Physical Features and Habitat Conditions

The physical features found in an idea wood turtle habitat include mixed forests and 

floodplains, clear, moderate moving water, and sandy bars for females to lay their eggs. High 

banks are not a concern for these animals because they are efficiently able to climb the steep 

slopes. These animals make their home near water but often venture well aways from their 

stream or river. These movements can span a distance of up to 300m. In their lifetime they may 

also travel around one square km.

iii. Results From Search

The team went on a few informal turtle habitat searches where we canoed a portion of 

the river and found habitat that matched the ideal description. There were also a few times 

when we walked through a portion of the river and found more habitat that looked promising, 

�15



however this habitat exploration for wood turtle habitats did not result in actual turtle sightings. 

We recorded all possible sites:

Downstream from South Bishop Road

0374071 E, 4991518 N

0374133 E, 4991506 N

0374168 E, 4991485 N

Downstream from Berwick FD

0382324 E, 4992550 N

0363143 E, 4990447 N

Between Webster’s Bridge and Cambridge Road

0369357 E, 4991199 N

0369766 E, 4991137 N

0370332 E, 4991221 N

0370608 E, 4991432 N

More structured training on wood turtle habitat exploration was introduced to us by Katie 

from the Clean Annapolis River Project (CARP) when she met with us to teach us how to 

properly identify habitat as well as how to fill out essential turtle observation cards. We were 

also taught how to measure, sex and weigh each turtle and how to notch the turtles once all 
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Image 4.3 Training how to establish the 
age of a turtle 

Image 4.3 Image 4.2 The team taking 
measurements of the wood turtle



data had been collected (see images 4.2, 4.3, 4.4.). This training involved actual interaction with 

wood turtles that are kept at the Oaklawn Zoo in Aylesford. 

As a group we went on a visual survey for practice in filling out the cards. No turtles were 

observed but this project is well set up for more work next year.

5. SITE IDENTIFICATION BASED ON OVER-ALL QUALITY 

(i) Method of Identification: Stoplight System; Red Yellow Green Technique

This method of identification was put into place by the previous years group of 

interns for the Jijuktukwejk Watershed Alliance. It provides a guideline for researchers as 

well as for those reviewing our data to gain a simplified yet effective understanding of the 

over-all quality of the Jijuktukwejk River at each site based on the colour it has been 

assigned. The identification guidelines are as follows:

Green

• No green algae

• Clear looking water

• Large riparian zone

•  Abundance of fish present 

• Natural flow varies in magnitude, frequency, duration, timing and rate of change 

• Banks of the river are not very effected by erosion 

• Various species of vegetation, wildlife and insects 

• Minimal amounts of pollutants (pesticides, toxins, etc)

• Good water quality results 

Yellow 

• Small riparian zone 

• Livestock are near the river but have no direct access to it 

• Low coliform levels 

• Wildlife and fish present but lack of diversity 

�17



Red

• Clear human alterations to the river (removal of natural debris, channeling or straightening)

• Altered river flow (pooling or damming) 

• Green algae blooms 

• No riparian zone (livestock have full access to river) 

• Excessive erosion 

• Very little diversity among vegetation, wildlife and insects 

• Little to no fish present 

• Poor water quality results

(i) DO: below 5 mg/L
(ii) pH: very high (8-9) or very low (2-4) 

(iii) High coliform counts 

(ii) Introduction to Sites 1-10 and Their Class Identification 

The ten sites that were used to do direct testing on the river spanned from Berwick to 

Kentville (see Table 1.0). Based on the above identification method, each of the 10 sites were 

assigned a colour that best represents the condition of that section of the river (see Table 5.0). 

This identification is referenced throughout the report and evidence is given as to why 

each site was assigned each colour. 

6. RESULTS 

(I) SCIENTIFIC 

(i) Water Testing of Basic Parameters Using a YSI (Weather as the control) 
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The following data was collected in reliance to weather conditions of the prior two days 

before a test. Tests were taken on the third day of a consecutive two day sunny period or rainy 

day period. Results are organized in correspondence with each of the 10 testing sites. 

Site 1 - RED 

Site 1 had a dissolved oxygen count lower than most of the other sites. Comparatively 

the pH levels were normal and corresponded with the results from the other sites. Resistivity 

levels were lower at this site than most other sites (indicating higher counts of dissolved salts). 

TDS levels were high. Conductivity levels were very high; higher than levels considered healthy. 

This is the only site that has conductivity that is too high.  

After two consecutive days of rain the dissolved oxygen was down significantly, 

conductivity increased, resistivity increased, as did TDS, salinity and pH. 

Site 2 - YELLOW 

Site 2 showed results very similar to the readings taken at Site 1. Temperature, 

barometer, dissolved oxygen, salinity and pH showed numbers almost identical. The 
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conductivity and conductance of the two sites however showed a huge variation as did total 

dissolved solid counts (safe levels of conductivity in rivers and streams varies from 150-500 µS/

cm). TDS levels were very low. 

After the rain, site 2 saw increases in temperature, conductance, conductivity, TDS, 

salinity and pH. The rest of the parameters decreased. 

Site 3 - RED  

Site 3 indicated higher levels of DO than the first two sites. The pH was also a bit lower 

on the acidity scale. Conductivity was quite high (similar reading to sites 2 and 4).   

After the rain, site 3 saw increases in temperature, conductance, conductivity, TDS, 

salinity and pH. The rest of the parameters decreased. 

Site 4 - RED 
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There was significant dissolved oxygen at site 4 compared to the first two sites. The 

dissolved solids remained about the same and the pH level leaned a bit more to the basic side 

of the spectrum. Salinity levels were higher than the first two sites but showed identical results 

to site 3. 

After the rain, site 4 saw increases in temperature, conductance, conductivity, TDS, 

salinity and pH. The rest of the parameters decreased. 

Site 5 - YELLOW 

Site 5 high levels of dissolved oxygen. The resistivity measurement obtained at this site 

was very high (indicating low counts of dissolved salts). TDS levels were low. 

After the rain, site 5 saw increases in temperature, conductance, conductivity, TDS, 

salinity and pH. The rest of the parameters decreased. 

Site 6 - RED 
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The resistivity measurement at this site was lower than most other sites indicating high 

counts of dissolved salts. The pH was also higher than any other site. Conductivity levels fell 

within the normal range and the temperature resembled that of the other sites. Dissolved 

oxygen was found to be high.  

 After the rain, site 6 saw increases in temperature, and conductivity. The rest of the 

parameters decreased. 

Site 7 - RED

The results obtained from site 7 indicated results very similar to those from site 6.  

After the rain, site 7 saw increases in temperature, conductivity, and pH. The rest of the 

parameters decreased except salinity which stayed the same. 

Site 8 - GREEN
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Site 8 indicated cooler temperatures (by the time we got to site 8 it was later in the day 

than when we’d tested site 1) as well as healthy conductivity and pH measurements. The total 

dissolved solids count is lower than all other sites except sites 2 and 5. The resistivity levels 

were high (indicating low counts of dissolved salts) Dissolved oxygen levels were at a safe 

range. 

After the rain, site 8 saw increases in temperature, conductance, conductivity, TDS, and 

salinity. The rest of the parameters decreased. 

Site 9 - RED 

The resistivity levels were high (indicating low counts of dissolved salts). Dissolved 

oxygen levels were at a safe range. 

After the rain, site 9 saw increases in temperature, conductance, conductivity, and 

salinity. The rest of the parameters decreased. 

  Site 10 - RED 
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The temperature of the water in this portion of the river was the highest one measured. 

Resistivity levels were lower, indicating higher levels of dissolved salts. Dissolved oxygen levels 

were in a safe range.  

After the rain, site 10 saw increases in temperature, conductivity, and pH. The rest of the 

parameters decreased. 

(i)   Daytime v. Nighttime Testing Concerning Degradation of the Environment 

We did sampling of basic water quality parameters during the day on July 12th (see 

Figure 6.1), then again at night on the same day (see Figure 6.2). These results were then 

compared to a test we took early in the morning on another day. (see Figure 6.3). Levels of 

dissolved oxygen were higher in the day (at most of the testing sites) than at night. 
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Figure 6.2 Dissolved oxygen percent taken at 
night 

Figure 6.1 Dissolved oxygen percent taken in the 
daytime 



(ii)   E. Coli Testing

 The results obtained from the e. Coli test showed that sites 2, 3, and 9 had the highest counts 

of E. Coli per 100mL. All sites had total coliform levels greater than 2419 per 100mL. The lowest 

counts of e. Coli were found at sites 1, 8 and 10. (see Table 6.11 and Figure 6.4). For 

interpretation of these results see DISCUSSION section of the report. 
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Figure 6.3 Dissolved oxygen percent taken in the early 
morning 

Table 6.11 E.Coli test results 



(II) HISTORICAL

(i) Annapolis Valley First Nations Stories 

i. History of the River

The Cornwallis river has had many different names throughout history. The original 

name given by the Mi’kmaq; Jijuktu’kwejk (pronounced gee-gee-wok-tok), means “narrow river.” 

In the 17th century the Acadians called the river Riviere St. Antoine and then Riviere De 

Habitation in the 18th century. Currently, the name Cornwallis River pays tribute to Edward 

Cornwallis who  founded Halifax and became governor of Nova Scotia is 1749. However, dark 

history surrounds the name Edward Cornwallis that has recently come into light, forcing a 

movement to remove the name from commemorative landmarks. It is understood that he issued 

a ‘scalping proclamation’ that paid soldiers and settlers to kill any Mi’kmaq person, adult or 

child.  It is because of this that the First Nations people as well as others in the Annapolis Valley 8

community are working towards restoring the original name; Jijuktu’kwejk. 

 http://thechronicleherald.ca/thenovascotian/72328-meet-real-edward-cornwallis8
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The Jijuktu’kwejk river plays a big part in the Annapolis Valley’s history. The river was 

once used not just for recreational uses but also as a source of food, travel, pottery, medicines, 

person hygiene and trading. The Jijuktu’kwejk was a very important transport route especially 

used for ferries to transport goods into Port Williams.

ii. Condition of the River and its Uses

Historically, the condition of the river was very different a number of decades ago. Our 

group of interns had the honour of being invited to the Annapolis Valley First Nations Reserve 

for their Elders Lunch community event. Our purpose there was to talk to the elders and gather 

historical stories about the the river, its previous uses and how it is different now. 

We were told that there was no running water on the reserve at a time and people often 

used the river to swim and bath in the river on hot summer days. In the community, to make a 

living, kids would often have to work just as hard as their parents; often cutting wood, collecting 

berries, or jumping on beaver dams so the adults could catch the beaver to use it’s fur for sales 

and trades. Beavers and muskrats were in big demand then due to the hide and fur being used 

to make hats and jackets (according to Eileen Lloyd, Mark Toney). 

When picking berries from Webster's farm there was no bridge across the river so two 

logs were laid across so they would cross to collect their fruit (said Fred Phillips). The 

Jijuktu’kwejk was used often for recreation activities such as swimming, canoeing, log rolling, 

and clay, corn and rock fights. Eileen Lloyd said that “if you got hit you forgot to duck.” Many log 

rolling competitions would take place on the river where pine logs were stripped of their bark 

and the winner was whoever could stay on the longest while in the water (told Randolph Toney). 

Sweetgrass was collected by the river in New Minas (Gary Toney) along with many other 

medicinal plants such as goldthread, wintergreen, and many more. Birch trees were often cut 

down and used to make birch oil and baskets, for both use and sales (Gerald Toney). Instead of 

having sleds kids would use the hoods of old cars to slide down into the river from the banks 
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(said Gertrude Toney) as well as use chunks of ice that would float down the river to jump and 

play on (Eileen Lloyd).

iii.  The Natural and Healthy Ecosystem

The landscape and diversity of the watershed was much richer according to the First 

Nations Elders we talked to at the event. Mark Toney recalls swarms of monarch butterflies that 

occupied the multitudes of milkweed plants that grew around the river. He remembers children 

running through them at once and watching the thousands of butterflies taking to the air at once. 

Ex Chief Janette Peterson informed us that people used to swim and bathe in the river all the 

time on hot summer days because it was considered clean enough for such practices. 

(ii) Glass Debris Retrieved From the River 

i. What was Found

When exploring site 7 (Cambridge Rd.), we found a glass deposit that could possibly 

have been a dump site. There were a lot of very interesting and old looking artifacts within the 

banks so we retrieved them and cleaned them off (see Images 6.1, 6.2, 6.3)
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Image 6.2 Artifacts after being 
cleaned off 

Image 6.3 Cleaning artifacts Image 6.1 Class debris 
collected on Cambridge Rd.



ii. Interpretations Conducted by the Kings County Museum and Kelly Bourassa

In order to determine if we had found anything historically significant we brought what we 

had found in the river to the Kings County Museum where Kelly Bourassa interpreted what we 

had brought in (see Images 6.4, 6.5), primarily looking for anything older and more local. Some 

glass bottles were identified to be made by the following companies: Minard’s Linament, Henri 

Jonas & Co., A.S. Hinds, CASSEBEER New York, Watermans Ink and TERCO Dartmouth NS. 

7. DISCUSSION

(I) PROJECTS  

(i) Water Testing of Basic Parameters Using a YSI

When testing for basic water quality parameters, we were able to get a good idea about 

the health of the river in sections and then as a whole. We discovered the health of each site 

varied. 

We recognized weather as a major source of error so by using weather as a control it 

brought about the results that we were expecting. For most of the 10 sites we saw trends that 
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Image 6.4 Kelley Bourassa 
looking at what we found

Image 6.5 



indicated that post rainfall there was an increase in conductance, conductivity, TDS, salinity and 

pH. The rest of the parameters (mmHg, dissolved oxygen, and resistivity) tended to decrease. 

These increases were expected due to foreseeable runoff movement that flushes matter 

on land into streams and rivers throughout the course of a normal rain cycle. Runoff occurs 

when more rain floods an area than can be absorbed into the ground, causing the excess water 

to flow across the ground and into surrounding bodies of water.  Runoff conditions brought 9

about by the rain explain why there were also considerable increases in conductance, 

conductivity, TDS, salinity and pH.  Resistivity results showed major decreases. The resistivity of 

water is a measurement of the waters ability to resist electric charge, directly related to the 

amount of dissolved salts within the water. If there is a high concentration of salts in the water 

then the resistivity will be low meaning that resistivity is high when dissolved salts counts are 

low. The salts that could have been contributing to the decreases in resistivity calcium, chloride, 

magnesium, potassium and sodium.

Due to the extremely dry summer that we had as well as limited access to the YSI kit, 

the results obtained are not representative of the most extreme circumstances that could be 

observed after two days of heavy rain. Although there are clear fluctuations in our results, we 

would infer that were these tests to be taken on a day after more extreme weather influence, the 

results would show very drastic variation between sunny periods and rainy periods. 

An influence we saw significance in noting towards the end of our testing period was the 

effect of temperature on the river ecosystem. As the summer progressed, the over all 

temperature of the water increased. The temperatures we obtained from our first test at the 

beginning of the summer (July 12th) show temperatures increased an average of 2.9°C across 

each of the 10 sites (see Figure 7.0)  by the end of the summer (August 9th). This comparison 

was only made in the span of 4 weeks, so for future experimentation it would be valuable to 

 https://www.nationalgeographic.org/encyclopedia/runoff/9
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start testing water temperature far earlier for a clearer idea of the range of temperatures that 

inhabitants of the river must withstand and adapt to.

The temperature of water is also directly linked to levels of dissolved oxygen held within 

the water. Water at higher temperatures is able to hold less dissolved oxygen than water at 

lower temperatures so the levels of dissolved oxygen in all 10 sites decreased alongside the 

temperature increase throughout the river.

These kind of changes in the environment inflict massive amounts of stress on the 

wildlife. Fish require a minimum of 4-15 mg/L of dissolved oxygen and levels after rain in 

addition to the rise of temperature showed levels dropping dangerously low at sites 1, 2, 3, 6 

and 10 (see Table 7.1).   

�31

0

5

10

15

20

25

1 2 3 4 5 6 7 8 9 10

Ri
ve
r	T

em
pe
ra
tu
re
	(
�
C)

Site	Number

Temperature	of	the	River	at	the	Beginning	fo	the	Summer
Compared	to	the	End	of	the	Summer	

Series1

Series2

Figure 7.0 Temperatures of the river from start to end of summer. Series 1 
indicated test results taken on July 12th and Series 2 are results obtained August 
9th.



(ii) Daytime v. Nighttime Testing Concerning Degradation of the Environment 

The results obtained from this section of our project indicated that decomposing matter 

within the ecosystem is using up oxygen too quickly, suggesting that the environment is 

degrading at dangerous rates for organisms that live within. Research shows that bottom 

feeders such as crabs, oysters and worms need a minimum of 1-6 mg/L of dissolved oxygen for 

survival, while fish need a minimum of 4-15mg/L. Incredible stress is put on these animals  

when oxygen levels reach such critically low levels. The difference in the DO levels throughout a 

typical day (see Table 7.2) show that a few sections of the river experience very significant 

drops in dissolved oxygen content. Sites 3 and 8 reached levels detrimentally low to shallow 

water fish. This is one of the reasons we identified site 3 to be ‘Red’ using our stoplight 

identification system. Site 8 was otherwise one of the more healthy sites that we observed. Both 

times we canoed that section an abundance of fish was seen so it is suspected that this value 

was only present in one part of site 8 and that beyond this indicated point would probably 

display healthier results. We concluded this value to be an error. 
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Table 7.2 Dissolved oxygen levels measured in mg/L throughout the course of a day 

Table 7.1 Dissolved oxygen reading from sites 1-10 taken August 9th



Although only two sites showed results below the minimum, others came close. These 

numbers denote that the nighttime brings about a stressful environment throughout the river and 

fish species most likely suffer because of it. The site that saw the most significant change 

throughout the course of the day was site 3, which indicates that it is the most rapidly degrading 

part of the river (see Table 7.3). Site 4 had a large difference in DO levels and also reached  a 

very low reading at around 3 in the morning. This site has an almost consistent abundance of 

green algae indicating a polluted environment as well as a degrading one.

   

(iii) e. Coli Testing 

The results from the e. Coli testing came back as we expected them to. Site 10 however 

resulted in numbers very unexpected because it is considered to be one of the most polluted 

sites on the river. The test was taken at a time when the tide was coming in therefore interfered 

with our test results, concluding a source of error. Our E.coli sample at this site came back with 

a result of 120/100ml compared to last years which was greater than 2419/100ml. 

We were hoping to be able to do the E.coli samples after a heavy rainfall but this 

summer was so dry that we did not have the opportunity to take samples after rainfall because 

of submission time for samples at Annapolis Valley regional Hospital did not often line up with 

our schedules. 

The presence of E.coli in the water is a strong indication of either recent sewage or 

animal waste is entering the water. The presence of E.coli is also an indicator of potential 
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Table 7.3 Dissolved oxygen measurements (mg/L) from sites 1-10 and the difference between 
values taken at 9:50am and 3:00am 



presence of enteric pathogens. We have not yet located the exact source of E.coli that is 

entering the river

(iv) Pesticide Project 

For the pesticide project we wanted to achieve collecting data from farms across the 

valley on their crops, crop size and pesticide usage. We were able to set up a meeting with 

Websters Farm, who were kind enough to talk to us and answer our questions. During our 

meeting we were able to find out how many crops and what crop they grew. Webster's Farms 

has about forty fields and approximately 35 acres of land. They grow straw, raspberries, dry 

beans, rhubarb and rye. Webster's farm has approval to have eleven irrigation sites but only five 

are in use at a time. The farm mostly uses herbicides and rarely use insecticide.

Unfortunately we weren't able to get further with this project (see IMPROVEMENT AND 

VISION FOR UPCOMING YEARS section for more).

(II) IMPROVEMENT AND VISION FOR UPCOMING YEARS

(i) Management Without Borders 

A portion of our intern team was able to go out into the field with Andy Walter who 

is the Senior Project Manager at McCallum Environmental Ltd. He took us around to sites that 

the organization has interest in restoring. Only a visual  inspection was done on this outing but 

we were given a sense of how to identify these locations by interpreting maps and a GPS unit. 

We were also taught how to identify new sites by visual inspection. 

The main idea brought to us in relation to this project was that in order to achieve 

maximum efficiency and to get restoration projects underway, good contacts and relationships 

with surrounding landowners must be built first. This involves talking to landowners in person 

and introducing the idea of wetland restoration and the short-term and longterm benefits that it 

offers. 
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On our visual inspection of the site indicated in the McCallum report we were able to visit 

most on the maps indicated. The sites determined of interest for our organization to look in to for 

the upcoming years were sites 5, 33, 60, 61, 64, 82, 85, 141 and 165 (see Images 7.1, 7.2)

�35

Image 7.1 

Image 7.2 



(ii) Wood Turtle Project 

The goal of the wood turtle project is to raise awareness about this endangered 

animal, to develop interest in helping it, restore habitats and eventually contribute to its removal 

from the endangered species categorization. This project is well set up for next years group of 

interns. 

(iii) Sewage Project

We were not able to get very far with this project because communication with 

wastewater plants proved to be difficult. It would also be useful to start this project early on in 

the summer in order to allow more time for contacts to be built.  

(iv) E. Coli Testing 

The interns next year could do more research into river tributaries because we have 

come to the conclusion that the E. coli results are caused by entrance through tributaries due to 

not observing anything significant  inputs along the river itself (other then at site 9; Lovett road 

where cattle have full access to the river and are able to go directly into the water). When 

looking into the tributaries something to look for is runoff especially from farm fields, if cattle are 

around or have direct access to the river, and outlets such as sewage or stormwater drainage.  

(v) Pesticide Project 

While doing the pesticide project we had ran into some problems, one of our issues 

being locating records of pesticide use in Nova Scotia. Another complication we had with this 

project was getting information on the pesticides that are used on Webster’s Farm due to 

needing Annapolis Valley First Nations approval. Annapolis Valley First Nations chief and council 

will meet with John Brazner about this project so they can come to the decision to either 

approve or disapprove the sharing of pesticide information. We have contact information for a 

number of different farms in Annapolis Valley but due to complications and not limited time we 

were unable to meet with them all. This project is well set up for next year so that interns can 
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quickly get into contact with farms as well as have an outline for the interview process already 

formulated. 

8. CONCLUSIONS 

The conclusions that we came to were that the river is in a dire state in some parts but 

there is still a lot of wildlife and diversity residing in the watershed ecosystem that can be 

helped. With proper interest and motivation, these conditions can most likely be remedied. The 

degrading environment is not too much of a concern unless it is progressively getting worse 

throughout the years so it will be valuable for upcoming groups of interns to conduct similar 

research to ours in order to determine the rate of degradation. For most projects that we worked 

on there is still work to be done in order to really understand the direction that these results are 

going it - this is just a snapshot and a basis for upcoming groups to build upon. 

Over all our group of interns is very satisfied with the data and information we collected. 

We formed good partnerships with many people and organizations in our community and we 

would like to thank everyone that offered us help with these projects. We would also like to 

thank our advisers here at the Jijuktu’kwejk Watershed Alliance for the tremendous opportunity 

and freedom we were given in our research.  
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