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Introduction 

This investigation required analysing and comparing the quality of water obtained from two 

different school water sources, to ultimately determine if the water is safe for human use. 

This investigation also sets out to discover how human activity can affect water quality and 

that monitoring and management assists in providing safe water and to protect habitats. A 

range of tests were performed to determine the water quality. These tests included: 

• Dissolved Oxygen 

• pH Level 

• Temperature 

• Turbidity 

• Electrical Conductivity 

• Available Phosphates 

• Dissolved Ions (qualitative test) 

Each of these were tested three times at three different locations for each water source to 

discover consistency or deviations which could occur. Once all these tests were completed, 

the results were recorded and compared with drinking water quality guidelines from the 

Streamwatch Manual (3rd Edition), Waterwatch Manual (2010), NHMRC (1996), LaMotte - 

The Monitor’s Handbook (2001) and WHO - Chloride in Drinking Water (1996). These tests 

are necessary as drinking water is a necessary constituent to all life and a key component to 

sustaining it. 

Within each of these tests mentioned above, water quality guidelines were used to 

determined whether the water was safe for recreational uses and/or household uses. 

Table 1: Drinking Water Guidelines 

 Dissolved 
Oxygen 
(mg/L) 

pH Temperature 
(oC) 

Turbidity 
(NTU) 

Electrical 
Conductivity 
(μS/cm) 

Phosphates 
(mg/L) 

Chloride 
Ions 
(mg/L) 

Guidelines 0.01-2 6.5-8.0 11-20 Maximum 
drinkable: 5  
Purified: <1 

50-800 0.02 <250 
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The first day of performing this experiment, 16th May, the weather was a sunny day. The 

water and tests were collected at roughly 12pm. At the time of testing, the water was not 

flowing and from observations, it was partly under shade. This stream doesn’t have any uses 

within the school and is not maintained. Tractors and on occasions cars travel over the 

bridge and beside the stream side. There is no wildlife from initial observations within the 

water stream, but this stream is located roughly 20m from a farm which holds cows, sheep, 

and chickens as displayed in figure 19. This could affect the water quality through the runoff 

from the farm. The depth was very shallow at about 20 cm upstream (figure 20) but towards 

the bottom it became relatively deep (figure 22). 

 

Stream 

Figure 1 –  Stream Site 
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The second day, 17th May, we tested the water at the Dam at the front of the school. It was 

a cloudy day, and the water was collected and tested at 8:30am. The dam was located near 

the student car park (figure 14) and near the bus bay for the school. The water here was 

stagnant and fenced off to prevent people accessing the water. The dam water does not 

have any uses within the school and it is not usually maintained or cleaned, hence there was 

a few pieces of plastic wrappings around the bank. There are however a few animals that 

visit periodically like ducks and other birds landing in the water, but at first inspection, there 

were no insects or organisms in the water. The water was very shallow at the banks but 

appeared to be deeper towards the centre.  

Dam 

Figure 2 – Dam Site 
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From initial interpretations and the appearance of the water, the stream water looks to be 

much cleaner than the dam water and it is predicted that the stream water can be used for 

recreational uses but not for drinking, and the dam water should always be avoided. The 

majority of the stream was under shade and hence should have a low temperature, 

therefore increasing the dissolved oxygen concentration. The water was also relatively clear 

and the bottom of the stream could be scene at some points (refer to figure 20,21,22). The 

dam water on the other hand, is predicted to be unsafe for either recreational or household 

uses due to the stagnant source and its lack of maintenance. The dam water was in direct 

influence to the sunlight, therefore increasing the temperature, reducing the concentration 

of dissolved oxygen and hence increasing the dissolved ion concentration, increasing 

conductivity. Although these initial observations, both sources had a lack of wildlife present 

within the water which could provide a sign that other factors may have affected the water 

quality that were not tested. 
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Method 

1. Rinse bottle out in the stream water 

2. Collect water sample in a bottle using water pole 

3. Plug dissolved oxygen probe into data logger 

4. Place probe into bottle and wait 10 min 

5. Record results 

6. Repeat steps 1-5, 3 times 

7. Collect a new water sample from the stream 

8. Place pH probe into the sample and wait 10 min 

9. Record results 

10. Repeat steps 7-9, 3 times 

11. Grab the thermometer and carefully walk to the stream waters edge 

12. Place the thermometer into the water and wait for 2 minutes 

13. Read the thermometer reading while it is still placed in the stream water and then 

record results 

14. Repeat steps 11-13, 3 times 

15. Place turbidity tube into the stream water 

16. Look down the tube and continue to pour stream water slowly until the three 

distinct lines at the bottom cannot be seen clearly 

17. Record measurements 

18. Repeat steps 15-17, 3 times 

19. Collect a new water sample from the stream in a bottle 

20. Place conductivity probe into the bottle and wait 10 min 

21. Record results 
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22. Repeat steps 19-21, 3 times 

23. Grab phosphate colorimeter tube and rinse with stream water sample twice 

24. Prepare phosphate tube and invert to mix all reagents 

25. Calibrate the colorimeter 

26. Place phosphate tube into colorimeter and wait 5 minutes then click the scan button 

27. Record the result 

28. Repeat steps 23-27, 3 times 

29. Collect a 2mL sample of the stream water and place it into a test tube 

30. Add 5 drops of Lead Nitrate (Pb(NO3)2) to the sample and record observation and 

results 

31. Attain a new stream water sample and add 5 drops of Barium Nitrate (Ba(NO3)2) and 

record observation and results 

32. Attain a new stream water sample and add 5 drops of Ammonium Molybdate 

((NH4)2MnO4) and record observation and results 

33. Attain a new stream water sample and add 5 drops of Potassium Iodide (KI) and 

record observation and results 

34. Repeat steps 29-33, 2 times 

35. Repeat steps 1-34, for 3 different locations at the stream water source 

36. Repeat steps 1-35, for the dam water source 
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Average Results 
Table 2: Stream and Dam Test Results 

 

 
 
Table 3: Dissolved Ion Test Observations 

 
  

Water 
Source 

Dissolved 
Oxygen (mg/L) pH Level Temperature (°C) 

Turbidity 
(NTU) 

Conductivity  
(μS/cm) 

Phosphate  
Ions (mg/L) 

Stream 6.8 7.41 13.2 <10.0 323.7 0.08 

Dam 7.7 6.77 11.6 >10 & <15 210 0.15 

Reagent Dam Test 1 Dam Test 2 

Pb(NO3)2 White ppte, 
dispersed amongst 
the water 

White ppte, 
dispersed amongst 
the water 

Ba(NO3)2 No ppte formed No ppte formed 

(NH4)2MnO4 No ppte formed No ppte formed 

KI No ppte formed No ppte formed 
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Discussion 

Dissolved oxygen is the concentration of oxygen present in water which can allow the 

growth of flora and fauna such as fish, aquatic plants, and aerobic bacteria who undergo 

respiration. 

C6H12O6 (aq) + 6O2 (g) → 6CO2 (g) + 6H2O (l) + energy 

The dissolved oxygen levels for the stream were lower, at 6.8 mg/L and for the dam, 7.7 

mg/L. The recommended level for tap water is about 0.01-2 mg/L (Waterwatch Manual, 

2010) since high levels of oxygenated water would accelerate corrosion in water pipes. 

Dissolved oxygen at the stream should be higher than that of the dam since the water 

should have been flowing not long before the test was done. This could be explained 

through the dam’s larger surface perimeter which consisted with more plants due to the 

increased phosphate levels and the temperature each source was at, during the 

measurement. These plants would under photosynthesis and release oxygen. 

6CO2 (g) + 6H2O (l)  C6H12O6 (aq) + 6O2 (g) 

A dissolved oxygen level of about 5.0-9.0 mg/L allows for comfortable growth of aquatic life, 

which increases the probability of the water being safe for recreational and domestic uses, 

thus providing a great initial indication of the water quality. The measurements taken are at 

the appropriate levels for aquatic life to exist but not at recommended tap water levels, 

since dissolved oxygen increases corrosion in pipes. Dissolved oxygen does not directly 

affect the quality of drinking water but instead provides guidelines whether aquatic life 

should exist which are seen as natural purifiers. Dissolved oxygen is an equilibrium reaction, 

dependent on temperature, pressure and salinity of the water.  

O2(g) + H2O(l) ⇋ O2(aq) ΔH = –Energy Commented [Office1]: Talk about LeChatelier’s Principle? 
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As the temperature of the water increases, the oxygen levels in water decrease. Oxygen 

from the atmosphere is dissolved in water through a process called diffusion, which can be 

slow through the surface of the water or can be fast through the aeration of running water. 

From the results since the temperature of the stream was higher and both sources were 

stagnant at the time of measurement, this is why the dam probably had a higher dissolved 

oxygen level. Oxygen can also enter the water through the waste product of photosynthesis 

of aquatic plants on the bank of in the water, therefore since the dam had a much longer 

surface area and had access to direct sunlight, photosynthesis would have mostly likely 

occurred there, increasing the dissolved oxygen. This measurement of dissolved oxygen can 

provide a scope on the water quality as it is one of the main components for aquatic life to 

occur, which are also considered to be a form of natural purification.  

 

A test for pH indicates the measurement of the activity of hydrogen ions in the water 

sample which determines the acidity or basicity of the water source. Both pH levels for the 

stream and the dam were very close to neutral, at 7.41 and 6.77 respectively. These values 

are right between the optimal pH range for safe drinking water of 6.5 – 8.0 (Streamwatch 

Manual, 3rd Edition), which is also the optimal range for aquatic life to exist and for 

recreational use. pH is important as any shift can result in an increased toxicity of pollutants 

in the water which are harmful to both humans and aquatic life. There are many factors 

which can contribute to the pH of water, which include, geology, aquatic plant’s 

photosynthesis and respiration which increases and lowers pH levels respectively, 

decomposing organic matter, temperature, and chemical discharges in the water. All these 

aspects must be carefully monitored and must create an accurate balance to attain a pH 

within the neutral range.  
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The temperature at the stream was 13.2°C and at the dam was 11.6°C. These results were 

very odd since the stream was mostly under shade and the dam had no cover. The dam also 

had a higher turbidity than the stream which should also increase the water temperature 

but the results did not show this. This is mainly due to the time of day these results were 

collected, the stream at 12pm and the dam at 8:30am. These results are within the optimal 

temperature range, 11-20°C (LaMotte, 2001), which allows for the growth of aquatic 

organisms, as these low temperatures increases the dissolved oxygen concentration. 

Temperature is another main component for aquatic life to exist, as it is the most important 

factor in determining the concentration of dissolved oxygen. Temperature also affects the 

feeding, metabolism and reproducing cycles of aquatic animals, therefore by having 

dramatic changes, especially a drastic increase, can result in a sudden decrease in the 

number of species. Increased temperatures also increase the solubility and thus toxicity of 

certain compounds, such as, heavy metals (zinc, lead) and ammonia. Water temperature is 

influenced by depth, flow rate, amount of sunlight or shade, turbidity, season, time of day, 

location, and run-off. Human thermal pollution and deforestation can also increase water 

temperature through the increasing in atmospheric temperatures and lack of shade for the 

water source. Temperature is also another example that indirectly affects water quality, 

since the results collected can be used to provide guideline and estimates on the condition 

of the water. 

 

Turbidity is the measure of the cloudiness of water, caused by tiny particles such as silt, clay, 

organic mater, and microscopic plants and animals suspended or floating in the water. The 

turbidity level for the stream source is <10 NTU (Nephelometric Turbidity Units) and for the 
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dam, >10 NTU and <15 NTU. The stream source could be below the maximum turbidity for 

drinking water which is 5 NTU (Streamwatch Manual, 3rd Edition), but it is not certain due to 

the equipment’s inaccuracy and large limit of reading. The dam however, is definitely not 

below this maximum turbidity of drinking water, indicating that this water should not be 

drunk. Turbid water is seen as aesthetically unappealing, which is why purified drinking 

water typically has a turbidity of <1 NTU. It is very odd that the turbidity level of the stream 

is lower than the dam at the time of measuring because streams are supposed to increased 

erosion which increases the amount of suspended solids in the water which in turn 

increases turbidity. This is partially explained through the stagnant state of the stream at 

the time of measuring. This lower turbidity is also caused by the period before it became 

stagnant, a time of “low flow”, which is when the stream’s motion is minimised due to the 

lack of water present. This creates less disturbances and hence lowers erosion levels and 

decreases turbidity. The increased turbidity in the dam is explained through the extremely 

high phosphate levels which increases chances of algae bloom, killing the plants which 

decompose, increasing the build up of plant matter and thus the higher turbidity. Turbidity 

has a huge impact on the existence of aquatic life and plants around the source. Turbid 

water absorbs more heat than clear water, increasing the temperature of the water which 

reduces the amount of dissolved oxygen available for animals to breathe. This is due to the 

particulate matter absorbing more heat from the sunlight penetrating the water. These 

animals are a great initial indicator of the water quality as they are a form of natural 

purification. High turbidity also results in the scattering of light within the water, decreasing 

the photosynthesis activities of plants and algae which also contribute to lowering oxygen 

concentrations in the water. This inhibits the growth of aquatic plants, affecting the animals 

that rely on these plants for food and shelter. High turbidity can also make it difficult for 
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animals to breathe as the particles clog and damage gills. As the suspended particles settle 

to the bottom they can smother animals’ habitats, eggs, and larvae, suffocating them from 

the oxygenated water they need. Turbid water also provides food and shelter for pathogens 

and bacteria which can lead to waterborne disease outbreak, thus degrading the water 

quality. Turbidity is typically caused by soil erosion around the banks due to heavy rainfall 

and floods, stormwater, runoff, and large disturbances in the water. These runoffs can also 

contain heavy metals which can enter the food chain and eventually reaching humans, 

resulting in poisoning. This is why through the purifying process, removing the particles 

effectively disinfects it for drinking purposes and also reduces the heavy metals attached to 

these particles. 

 

Electrical conductivity is used as an indirect measure of salinity and ions in the water 

through the measurement of water’s capability to pass electrical flow. The greater the 

concentration of salts/ions in the water, the better it conducts electricity. The conductivity 

level for the stream is 323.7 μS/cm (micro Siemens per centimetre) and for the dam is 210 

μS/cm, both within the recommended level for tap water which is 50-800 μS/cm (NHMRC, 

1996). Excessive amounts of dissolved ions can cause a “mineral taste” in drinking water and 

increase corrosion of metallic surfaces in domestic plumbing and industrial equipment. 

These ions present in the water are caused from dissolved salts and inorganic materials like 

chlorides, sulfides, and carbonate compounds. The significantly higher levels in the stream 

could be directly influenced by the natural geography and location causing the water to run 

down stream. Although it was stagnant at the time, the results can be used to infer that the 

stream must have been flowing not long before the measurements were taken. This flow 

naturally erodes and weathers rocks, slowly dissolving the salts from the rocks, thus 
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increasing the conductivity levels in the water. For the dam, since it is stagnant and nothing 

is discharged into this source there is little to no opportunity to increase in dissolved salts 

and thus electrical conductivity. Salinity is also dependent on temperature; increased 

temperatures increases water’s ability to dissolve salts. Therefore, the increase conductivity 

in the stream is also influenced by the temperature which the water was at, at the time of 

measuring, which is why the stream had a higher conductivity since the temperature when 

measured was slightly higher than the dam. By taking an initial measurement of electrical 

conductivity, we can infer the salinity (total concentration of dissolved salts) of the water, 

which can be used as a great early indicator of change in the water system. The salinity of 

water can also increase as the water evaporates. This can determine the plant and animal 

species that occur in an aquatic environment. Increased salinity also directly influences 

dissolved oxygen, as an increase in salinity decreases dissolved oxygen present, which 

affects the ability for aquatic life to exist, which are seen to be a form of natural purification. 

Large and rapid changes are usually the result of human activities such as land clearing or 

chopping down trees, excess watering of farm land, industrial discharge, mining activities, 

and sewerage discharge. Organic pollution entering the water can also provide abnormal 

conductivity levels, as oil spills or other organic compounds do not break down into ions and 

therefore decrease conductivity and also decrease water quality. Conductivity does not 

directly affect the water quality as the measurements are used as an indicator of unnatural 

pollution that occur in the water, and also determine the ability for aquatic life to exist. 

 

Phosphates are ions which contain the element phosphorus. The phosphate levels in the 

stream were 0.08 mg/L and in the dam, significantly higher at 0.15mg/L. Both these sources 

are significantly higher than normal surface water level which is at 0.02 mg/L (LaMotte, 
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2001), but the dam is on the border of eutrophication level. The stream levels are mostly 

likely due to farmland runoff of excess fertilisers and also partially due to the stagnant water 

at the time of measurement. Although the water was still at the time, its lower level than 

the dam is due to its ability to flow down stream and thus preventing a culmination and 

increased concentration of phosphates. At the dam however, the water was still which 

therefore allowed for phosphate levels to concentrate, leading to increased growth in algae. 

Although all plants require phosphates to grow which inturn provides food for aquatic life, 

increasing fish population and improving water quality, an excessive levels of phosphates 

can affect the water quality by causing accelerated growth in algae, creating imbalances in 

pH, decreased oxygen levels, and increased turbidity which destroy flora and fauna living in 

and around the water source. These algal bloom also known as eutrophication occurs across 

the surface of the water, reducing sunlight penetration into the water and as a result 

constricts photosynthesis, therefore kills the plants. As the algae dies off, the bacteria that 

breaks this down consumes the dissolved oxygen from the water, thus depriving oxygen 

from the aquatic life and eventually kills them. Phosphate levels although don’t affect 

humans unless at extreme levels (above 1mg/L causes digestive problems), they cause a 

significant contamination and degradation of the quality of water in an area. These increase 

in phosphate is typically a result of soil erosion runoffs from farms, chemical manufacturing 

waste and vegetable and fruit processing. These excess in phosphates can be controlled by 

avoiding the removal of vegetation to reduce soil erosion and performing soil tests which 

help avoid over-fertilisation. 

 

Precipitate tests showed the dissolved ions within the water. Each reagent played a role in 

determining the ions present. 
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- Adding ammonium molybdite should produce a bright yellow precipitate in the 

presence of phosphate. This was done to validate our tests but according to the 

results, there was no precipitate. This is possibly due to the very low concentrations 

of phosphates in the water to produce a precipitate. The precipitate may also be 

slightly soluble at those very low concentrations. 

- Adding potassium iodide tested for lead in the water. This test however had no 

results and probably resulted in no lead in the water. This could be invalid as the 

concentrations of lead might be very low and that the precipitate could have 

dissolved in water. 

- By combining the results of the barium nitrate test and the lead nitrate test, it was 

concluded that chloride ions are present within the water.  

2Cl- (aq) + Pb(NO3)2 → PbCl2 + 2NO3
- 

Chloride ions is a form of salt which are dissolved into the water, typically sourced 

from runoff and wastes. Through the precipitation tests, there was a presence of 

chlorides in the dam water. Since this was a qualitative analysis, this could not be 

compared to EPA regulations to determine if it was under safe levels. Excessive 

concentrations of chloride ions can give water an unpleasant taste. Chlorides 

dissolved within the water creates a higher water density which will therefore settle 

at the deepest part of the water source. This leads to chemical stratification which 

can prevent water from the surface mixing, preventing dissolved oxygenated water 

from reaching the bottom of the source. This consequently leads to the bottom of 

water sources unable to support aquatic life. Chloride concentrations are also 

increased through evaporation of the water source. As more chlorides enter the 

water, this value steadily increases highlighting the difficulty in removing chlorides 
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from sources, which is typically done by reverse osmosis. Chlorides typically enter 

the stream through discharged wastes and natural weathering of rocks containing 

chlorides.  

 

There weren’t any huge outliers throughout the testing besides the very first phosphate test 

where it indicated there were 0.15mg/L of phosphate concentration at the stream. This was 

excessively high and was finally explained due to wrong calibration of the calorimeter. 

 

This collection of data is fairly reliable because most of the test were formed three times, at 

3 different locations of each water source, so a maximum of 9 tests for each water source. 

This however was not consistent for the longer tests and the tests at the dam, such as 

phosphates, turbidity and dissolved oxygen, due to the insufficient time that was given. This 

did not greatly affect the results though, because the results at the three sites were all 

consistent with each other. 

 

This experiment is invalid due to the changing in environment between the two days of 

testing. The first day of testing occurred at 12pm at the stream while the second was 

performed at 8:30am at the dam. This affected the temperature of each source which then 

altered the dissolved oxygen concentration and the electrical conductivity which then can 

affect the pH level. This however, could not be changed due to our circumstances of limited 

time. There were also many mistakes that occurred which could be prevented. This included 

the pouring of the water back into the water source, disturbing the state and hence 

increasing the turbidity, not checking the temperature while the thermometer was still 

placed in the water, altering the temperature slightly, not rinsing the probes before the 
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tests at each site, and not attaining a water sample from the middle of the dam which could 

have different dissolved oxygen and phosphate levels since it is much further away from the 

plants on the bank. Attaining water from the middle of the dam could not be done because 

of the limited equipment that was supplied. There were many variables which were kept 

control such as the three sites where the water was collected at each water source, the 

equipment used and their calibration, and that each test was performed by the same 

person. 

 

There are a number of major improvement which are necessary to provide a more valid and 

reliable test of the water quality at these two sources. More time is a necessity, this will 

allow a more consistent and a more reliable set of results, performing all 9 measurements 

for each test at each water source. More time would also allow a wider range of tests such 

as nitrates, faecal coliform, and a more complete set of ion testing which would allow the 

detection of a wider range of ions present and to also validate the presence of phosphates 

in the water source through the AAS method. This extra time would allow the testing of the 

sites over a period of a year to attaining a more reliable and valid set of results over time, 

showing the true levels at each site, like the stream which was stagnant at the time which 

this could affect the turbidity and dissolved oxygen if it was flowing. More time and 

improved equipment would also allow the collection of water from the middle of the dam 

where the dissolved oxygen concentration and phosphate levels could be different, 

attaining a more accurate set of results. Performing these tests on the same day and at 

relatively the same time would minimise anomalies and unexpected results such as the 

temperature and dissolved oxygen concentrations. Another improvement is to rinse the 

water thoroughly in the stream water but then dispose of the water somewhere else to 
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prevent disturbing the water and increasing the turbidity. Improved equipment can also 

help attain a more accurate results, especially in temperature, by having a digital 

thermometer reading which would remove parallax error and deviations which occurred 

when reading the measurements out of the water. An improved turbidity measuring 

equipment also allows a more accurate reading on the turbidity of the water, allowing a 

judgement to be made whether the water is within the recommended levels or not. Rinsing 

the probes before use is necessary to reduce contamination and invalid results between the 

sites. These should also be calibrated correctly prior to use to prevent skewed results. 

Testing with pH paper is also recommended to validate the pH level recorded through the 

pH probe. Taking observations and investigating whether wildlife was present at each 

source could provide a more comprehensive guide on the water quality. Plugging multiple 

probes in the data logger and testing multiple measurements at the same time will greatly 

reduce the time necessary to perform all the tests. 

 

This experiment should be repeated following the improvements mentioned above and to 

also use this as a base line on what the quality of the water should be, so deviations can be 

compared against this. Hopefully these improvements will remove the anomalies of the 

dissolved oxygen and temperature, but if not, further research should be performed to 

deduce why these occur. More experiments and research should be done to test for 

phosphates and ways to reduce these high levels to where it would be safe for animals. 
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Conclusion 

This research task aimed to compare the quality of the stream and dam water to that of 

drinking water and observe how human activities can impact waterways and the quality of 

the water. It also set out to show that monitoring and management is necessary to provide 

safe water and to protect habitats. The results gathered from these tests were analysed to 

determine whether the water at each source would be safe for human use. These tests 

included; dissolved oxygen, pH level, temperature, turbidity, electrical conductivity, 

available phosphates and dissolved ions tests. The results were compared to drinking water 

guidelines to determine whether these tests could be used for household purposes. 

 

These results were mostly as expected besides the dissolved oxygen and temperature which 

was unpredicted, but this was due to the inconsistent time of attaining these results, one in 

the afternoon and the other in the morning. The phosphate ions concentration was also 

significantly higher in the stream than expected. All the other results were very consistent 

to initial expectations from the appearance of each source, with the dam being in a worsen 

state than the stream, solely due to its permanent stagnant state. 

 

The hypothesis for the dam was correct, and it should be avoided at all costs. The 

phosphate levels here are at eutrophication level, and the water was significantly more 

turbid than the stream. This is also shown in the lack of wildlife living in the water but this 

was not confirmed as it was not one of the tests performed. From the results, the stream 

could be safe for recreational uses since all the factors tested were in reasonable ranges to 

drinking water besides phosphate ions which does not greatly affect recreational uses, and 

dissolved oxygen which in tap water is removed to prevent pipe corrosion. Although it can 
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be used for recreational purposes, a conclusion could not be made whether it would be safe 

for household use even though all of these limits are close to drinking water guidelines. This 

is because the results show aquatic life should be able to exist at the stream, but from initial 

observations there were none present. This however, could not be proven as there was no 

test to determine if aquatic life existed. There are also possibly other factors which 

contributed to this absence of aquatic life which were not performed such as faecal 

coliform. Therefore, from these tests alone, it only provides a rough guideline on the water 

quality and does not thoroughly provide a comprehensive analysis on all factors which may 

affect water quality, such as faecal coliform, biology of the water sources, and 

concentration of dissolved ions, hence preventing an overall conclusion whether it is safe to 

be used for household purposes. These tests are a great starting point and encourage 

further research but these alone do not provide a thorough assessment on the quality of the 

water for household uses. 
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Appendix A 
 
Table 4: Risk Assessment 
 

Material Hazard Control 
Mud/dirt beside the 
water source 

• May slip and cause injuries 
such as ankle sprain 

• May fall into water source 
in which he/she may 
drown 

• Have another person hold the person 
collecting the water samples 

Glassware from 
phosphate testing tube 

• Glassware may shatter 
and cause cuts 

• Wear enclosed shoes 

• Handle with dustpan if incident occurs 

Rusty Metals around 
water source 

• Rusted metal lie in tall 
grass may cut when 
walking pass 

• Cut someone when using 
it as a support, causing 
tetanus 

• Wear enclosed shoes 

• Watch your steps and do not use posts 
as support 

Snake bites and bee 
stings 

• There may be snakes in 
the tall grass and around 
the banks 

• Bee hives may be living in 
the area which may attack 
when collecting water 
samples 

• Have another person to keep an eye 
out as they collect water samples 

• Bring first aid kit 

• If bitten by snake, isolate the area, and 
immediately seek medical attention 

Sulfuric acid and 
phosphate acid reagent 

• Strong acid can cause 
severe chemical burns 

• Wear gloves 

• Wear safety glasses when working 
with chemicals 

• Hold test tubes and bottles over waste 
container while adding reagents 

• If come into contact with chemicals, 
immediately rinse with running water 
for 15 minutes 

Phosphate reducing 
agent 

• Irritant if comes into 
contact with skin 

• If come into contact with chemicals, 
immediately rinse with running water 
for 15 minutes 

• Wear gloves 

Contaminated water • May cause infections on 
open wounds 

• Wear appropriate clothing -> gloves, 
enclosed shoes, safety glasses 

• Do not approach water with open 
wounds 

Pb(NO3)2 • Harmful if ingested 

• Irritant to eyes and skin 

• Do not consume and wash hands after 
use. If consumed, rinse mouth and 
remove to fresh air. Seek medical 
attention 

• Wear appropriate clothing 

Ba(NO3)2 • Abdominal pain, nausea, 
vomiting 

• Irritant to eyes and skin 

• Do not consume. If consumed, induce 
vomiting and seek medical attention 

• Rinse under running water for several 
minutes and remove contaminated 
clothing 
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Appendix B 
Raw Results: 
Table 5: Stream Raw Results 

 
 
Table 6: Dam Raw Results 

 
  

Stream Dissolved	Oxygen pH Temperature Turbidity Conductivity Phosphates

Tests No.	of	DO	(mg/L) Tests pH	Level Tests Temperature	( oC) Tests Turbidity Tests Conductivity Tests No.	of	Phosphate	Ions	(mg/L)

White	(1st) 1 7.5 1 7.30 1 13.0 1 <10 1 324.6 1 0.15

2 7.3 2 7.32 2 12.5 2 324.6 2 0.08

3 6.7 3 7.20 3 12.5 3 323.0

Yellow	(2nd) 1 6.6 1 7.71 1 12.0 1 <10 1 323.2 1 0.09

2 6.2 2 7.46 2 12.5 2 323.7

3 12.5

Green	(3rd) 1 6.9 1 7.34 1 14.5 1 <10 1 323.2 1 0.06

2 6.4 2 7.56 2 14.5 2 323.4

3 14.5

Dam Dissolved	Oxygen pH Temperature Turbidity Conductivity Phosphates

Tests No.	of	DO	(mg/L) Tests pH	Level Tests Temperature	( oC) Tests Turbidity Tests Conductivity Tests No.	of	Phosphate	Ions	(mg/L)

White	(1st) 1 8.7 1 6.50 1 11.5 1 <10 1 218 1 0.14

2 8.3 2 6.73 2 11.5 2 221

3 11.5

Yellow	(2nd) 1 6.8 1 6.89 1 12.0 1 <10 1 199 1 0.17

2 11.5

3 11.5

Green	(3rd) 1 7 1 6.97 1 11.5 1 <10 1 202 1 0.13

2 11.5

3 11.5
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Appendix C - Photos 
Stream 
  Site 1 

Site 2 

Site 3 

Figure 8 Figure 9 

Figure 11 Figure 10 

Figure 12 Figure 13 
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Dam 
 

 
  

Site 1 

Site 2 

Site 3 

Figure 14 Figure 15 

Figure 16 

Figure 17 

Figure 18 
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Miscellaneous Photos  
  

Figure 19 – Stream and farmland Figure 20 – Stream site 1 observations 

Figure 21 – Stream site 2 observations 
 

Figure 22 – Stream site 3 observations 
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