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In order to support recent pushes towards the consumption of Vanier College’s water, our team 

has organised a series of tests to verify water quality. Pasco equipment including various test kits were 

used to search for elevated levels of chlorine, ammonia and iron. These tests involved reducing insoluble 

chemicals using activator solutions followed by the use of a calorimeter to further analyse the water’s 

composition in a precise fashion. Further testing included the filtration and incubation of water from each 

floor in search of potentially harmful forms of E.coli and coliforms. Our results have verified that Vanier 

College’s fountain water is of quality when compared to Health Canada’s standards. Although bacteria 

had been found on two floors, it was not a dangerous type. Furthermore, all chemicals found in all 5 

floors of Vanier’s main building have been confirmed to be under any levels that would cause concern. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction: 

In today’s day and age, there are ever increasing demands for potable water. In order for our 

population to maintain a healthy lifestyle, water consumed must respect countless physical, biological, 

and chemical parameters that are in accordance with Health Canada’s rules are regulation. Vanier College 

has undergone changes in the past semester emphasizing healthy living. A main objective of this pursuit 

was to make water more accessible than it has previously been. To support the push towards this lifestyle, 

Vanier’s water supply must be tested to ensure the student body is not exposed to any harmful substances. 

The objective of our project is to ensure that Vanier’s water supply respects Health Canada’s standards as 

well as ensuring that its students are not at risk. Since the college’s building has been around sometime, it 

is suspected that its pipes are of low quality. Due to this assumption, it is hypothesized that Vanier’s 

water will have elevated levels of bacteria including E. coli and dangerous coliforms, lead, chloride, 

ammonia, and pH well above health Canada’s standards. In order to carry out each test, we have used 

advanced Pasco technology. Multiple samples of water were taken from each level of the A building and 

compared to one another, as well as with the Canada’s accepted standards.  

Methods: 

For sake of consistency and to reduce errors as much as possible, we used Pasco Canada 

equipment (refer to references for links to full instructions) and followed their instructions on how to use 

their products. The testing’s were also done within several time intervals; some were done during 

Christmas break and others were done throughout the semester.  We attempted to always do them during 

the same time frame (6:00pm) in case the flow of water throughout the day has an effect on the 

parameters observed.  

When obtaining the concentrations with the calorimeter (up to 2 decimal places), we took the 

measurements 3 times and took the average for that day. The data presented (view discussion and results) 

is an average of everything that was collected.   

Testing for chlorine required the use DPD (N,N-diethyl-pphenylenediamine) chemistry. The 

water samples were prepared by adding a drop of solution and then sucked into an ampoule 

where a chain reaction occurred and formed a pink complex with residual chlorine [1]. Readings 

were then taken using the calorimeter.  

Ammonia and iron were tested in the same manner as chlorine except that they required 

different chemicals. The ammonia in the water was reacted with hypochlorite to form 

monochloroamine which then itself reacted with some salicylate. With the presence of 

nitroferricyanide, the formation of a green complex, 5-aminosalicyate, is made [2].  

Ferrous Iron is made to react with 1,10-phenanthroline to form an orange-complex. For 

total iron, thioglycolic acid and ammonia is added to the water solution prior to breaking the 

ampoule [3]. 

All chemicals were disposed of with the help of the Chemistry department. 



The testing for the pH, temperature and conductivity was done with a Pasco water quality sensor 

along. The measurements were all taken at temperatures >20.0°C.  

The biological tests were done with help of the biology department. The equipment was all sanitized prior 

to doing the tests. A 100.0mL of water sample that was collected in a sanitized bottle was put in a water 

vacuum under a filter paper. After all of the water was extracted, the filter paper was placed into a Petri 

dish. This was done another time and placed in an agar dish to test for E. coli. The petri dishes were then 

left into an incubator for a minimum of 48 hours.  

Discussion/results: 

Table 1: The data obtained from doing the Chemical parameters testing. The temperature was recorded 

along with the pH as the reference point for neutrality in pH is a smaller number at a higher temperature. 

The results for chlorine and ammonia also include data for free and total. The calibration value for iron 

was 0.04; this means that any value below that range cannot be read. 

Floor: Ammonia (ppm) Chlorine 

(ppm) 

Iron (ppm) pH temperature 

A1 0.04 Free:1.55 

Total:1.78 

Ferrous: 0.04 

Total: 0.04 

7.76 >20.0 

A2 0.04 Free:1.29 

Total:1.53 

Ferrous: 0.04 

Total: 0.04 

7.93 >20.0 

A3 0.03 Free:1.15 

Total:1.34 

Ferrous: 0.04 

Total: 0.04 

7.93 >20.0 

A4 0.03 Free:1.30 

Total:1.44 

Ferrous: 0.04 

Total: 0.04 

7.95 >20.0 

A5 0.04 Free:1.00 

Total:1.28 

Ferrous: 0.04 

Total: 0.04 

7.93 >20.0 

 

Table 2: The values obtained doing the physical parameters tests. Units for conductivity are in 

microsiemens/cm. The measurements can be given an uncertainty of ±10% as recommended by the Pasco 

manual for the calibration material of the probe was not available [4].   

Floor  Conductivity  (µs/cm) 

A1 297 

A2 284 

A3 304 

A4 319 

A5 317 

 

Figure 1: Values provided by the 



Pasco manual for conductivity [4]. 

Table 3: Number of bacteria and E. coli found through the five levels of the A building. Tests were only 

2 times for floor 3, 4 and 5 and only once for 1 and 2 due to lack of equipment. 

Floor: Total bacteria count/100.0mL E. Coli count/100.0mL 

A1 0 0 

A2 1 0 

A3 0.5 0 

A4 0 0 

A5 0 0 

 

Figure 2: The bacteria colony that was      Figure 3: The culture that grew on the Petri 

found the first time from the water of A2  dish from the sample collected off A3, also on 

on January 26 2015.      January 26 2015. 

        

Health Canada does not indicate a recommended level of ammonia, per se for both health and 

aesthetic reasons. One warning that Health Canada does issue, is that to prevent nitrification, free 

ammonia in drinking water should be kept lower than 0.1mg/L [5]. The results discovered from 

performing tests on each floor in the A building of Vanier College proved that the drinking water in the 

school contains on average 0.04mg/L of free ammonia or less, which is well under the recommended 

level. Clearly, the ammonia levels conform to the recommended levels so can be considered to be safe to 

drink in that regard. This, however, shows a difference from the levels obtained last semester. The results 

obtained show that measures were taken about those abnormal values. 

Pertaining chlorine Health Canada offers no restrictions on the maximum concentration value 

allowed in drinking water. A general level of chlorine in drinking water is 0.04 to 2.00 mg/L [5]. The 

results yielded from the chlorine tests performed on the Vanier College drinking water indicate that each 

floor’s available drinking water is within this range. In fact, the chlorine levels in Vanier College drinking 

water range from 1.00 to 1.55mg/L for free chlorine and 1.28 to 1.78 for total chlorine, which is in the 

general range with the rest of Canada. 

 Concerning iron levels, Health Canada does not differentiate between ferrous and total iron 

concentration levels. It does, however, recommend a maximum of 0.3mg/L which is purely for aesthetic 

reasons; higher levels do not pose a health risk [5]. Based on the results collected from performing ferrous 

iron and total iron tests, the levels recorded  in the drinking water throughout the A building were all the 



same as the calibration value of 0.04mg. This essentially means that the levels of iron were so low that no 

correct values could be obtained. Iron levels in the A building can therefore be concluded to be safe to 

drink as the concentrations are too low to detect.  

 Health Canada recommends a strict range for the pH level in water, from between 6.5 to 8.5 [5]. 

The range for every floor in the A building of Vanier College yielded a value from 7.76 to 7.93 at above 

20°C. The pH range is very close to being neutral and well within the recommended range, but leans 

more towards being basic. Once again there is no issue with the drinking water available at Vanier 

College. 

 Concerning the physical parameters, only the conductivity could be tested. Health Canada and 

Quebec regulations do not state any recommended levels to the conductivity of water [6]. The results can 

however be compared to concentrations found in Montreal back in 2012 where the minimum was 275 and 

the maximum 323 [6].The results ranged from 284-319µS/cm for the College’s water which is similar to 

that of the city.  This also sets it within the range of drinking water according to Pasco Canada (refer to 

figure 1). 

The only floors where bacteria were found are A2 and A3; the rest of the building had no traces 

of anything. However, when the testing was redone a second time for the 3rd floor, the results showed an 

inconsistency as there was no colonies growing on the Petri dish. The tests could not be redone for a third 

time given that the lack of equipment to do so. Also, there was no E. coli found in the water supply or any 

forms of coliforms. All of these values conform for the recommended levels suggested by Health Canada 

where the total number of bacteria should not be bigger than 100/mL, the absence of coliforms should be 

90% and E. coli should not be present at all [6]. However, this shows a huge difference compared to the 

results found from the team who did the project last year.  

 

Conclusion: 

In conclusion, our hypothesis can be concluded to be false as the Vanier water in the A building 

is safe to drink.  There was nothing harmful in the chemical, physical and biological parameters that have 

been tested. The number of bacteria found was practically non-existent which also shows that Vanier 

College has taken measures regarding the findings from last semester [7]. Not everything that we planned 

on testing could be done given the lack of equipment. For that reason, further testing on the water quality 

will be performed throughout the semester given that there could be other factors such as lead 

concentration that would make the water unsafe to drink or the turbidity which is likely the cause of the 

apparent white color of the water. Other organisms will also be tested later such as Giardia lamblia if the 

equipments ever become available. Furthermore, information for the piping system will try to be acquired 

to see if the pipes are connected for the different buildings. If that isn’t the case, then testing will have to 

be performed for every different building to see if the water quality is safe for consumption. 
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