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ABSTRACT 

This experiment was conducted to identify whether similar constructed urban wetlands which 
experienced regular effluent wastewater would have different BOD and DO levels. Wetlands 
are a vital biome to the diverse ecosystem and the surrounding environments, and identifying 
the BOD and DO levels will determine the healthy levels of aerobic bacteria in the urban 
wetlands, maximising the input of nutrients and aids in fast nutrient recycling, creating high 
productivity ecologically and furthermore, economically. The experiment was conducted 
over a period of a five-day incubation period for each of the observed three individual urban 
wetlands, in which water samples were collected from each wetland, respectively and tested 
for the BOD levels, to determine which wetland would contain a safe bacterial content. It was 
discovered that both The Valley Ponds and the Lyneham Wetlands had the lowest and safest 
BOD of 1 mg L-1 for a constructed urban wetland, whereas the Franklin Wetlands had the 
BOD of 6 mg L-1.  
In this investigation, I set out to determine the relationship between the The Valley Ponds, 
Lyneham Wetlands, and Franklin wetlands and their Dissolved Oxygen (DO) by measuring 
the aerobic microbial populations in their marshy areas with Biological Oxygen Demand 
(BOD-5) Test.  

INTRODUCTION 

Urban wetlands play a crucial role in mitigating the environmental impacts of urbanisation by 
providing valuable ecosystem services such as water purification and habitat preservation. 
Constructed wetlands vary from natural wetlands as they have specific purposes which are 
important to urban environments. Constructed wetlands are often implemented into cities and 
urban environments to treat effluent wastewater that enters and its excess nutrient 
concentrations (Hassan et al.). High density vegetation, usually found around such wetlands 
purposefully slow incoming water flow and provide sorption sites for contaminates and 
attachment sites for microorganisms (Hassan et al.). The plant debris that enters the waters is 
a suitable source of organic and nutrients for the metabolism of the microorganisms. 
Furthermore, wastewater impacts soil saturation conditions of urban wetlands, resulting in 
extremely low oxygen concentrations (“Wetlands as Large-Scale Nature-Based Solutions: 
Status and Challenges for Research, Engineering and Management”). Native fish and 
crustaceans are vulnerable and can die in waters with low oxygen levels in the wetland’s 
waters. The success of treating effluent wastewater is heavily dependent on the existence of 
microorganisms in wetlands as they are involved in the contaminant degradation and 
transformation process between the environment and plants (Brovelli et al.). Therefore, to 
obtain sustainable urban environments a significant step towards this is to treat wastewater, 
one of the main purposes of constructed urban wetlands. And the presence of microorganisms 
increases the productivity of such wetlands to assure the water quality by eliminating harmful 
pollutants and protecting environmental liabilities. 
Biochemical Oxygen Demand (BOD) is one parameter that may be used to assess the health 
and water quality of aquatic ecosystems, making it a useful indicator for monitoring urban 
wetlands. The BOD process is used to determine when aerobic bacteria and other 
microorganisms ‘break down organic matter into simple organic salts’ (EPA). As this occurs 
dissolved oxygen (DO) in the water is used up by the bacteria. This ‘reduces the amount of 
oxygen dissolved in the water’ (EPA) which can be vital for the inhabitants. When BOD 
levels are high, then the DO levels decrease, this is because the oxygen that is in the water is 
being consumed by the bacteria, which can give us a relative indication of the microorganism 
content in the water body.  
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The nutrient content and overall water quality of wetlands in the ACT is very important and 
is is affected by the present microorganisms and bacteria activity which correlates to the 
biological oxygen demand (BOD). The Upper Murrumbidgee Waterwatch ACT is a program 
which engages the community in the environment by monitoring and caring for the various 
catchments. Monthly data of the water quality is collected by volunteers and recorded on the 
annual report, the Catchment Health Indicator Program (CHIP) report (Waterwatch). The 
volunteers observed a range of wetlands of the Upper Murrumbidgee catchment and reflected 
how urban wetlands had received large amounts of rain and incoming flow and stated that 
“The results suggest there is a relationship between more simplified riparian condition (such 
as in urban catchments) and a decrease in water quality after rain.” (CHIP 2022). The 
obtained results had suggested incoming flow, including rain and wastewater had negatively 
impacted urban wetlands, resulting in the decreased ‘water quality,’ which was further 
confirmed as the results had reflected “High nutrient levels which also continue to be an issue 
in urban waterways.” (CHIP 2022).  
A 2020 study was conducted in Eastern Uganda with the partnership of various corporations 
and groups from the Netherlands, Uganda, Australia, and Hungary to investigate the impact 
of Wastewater Discharge and agriculture on water quality and Nutrient retention of Namatala 
Wetland, Eastern Uganda (Namaalwa et al.). The main objective of the study was to examine 
water quality in various land use zones so various studies were conducted including testing 
the ‘Spatial and temporal water quality variation of streams. Out of all the various tests (pH, 
electrical conductivity, etc.), the results showed that “nutrient concentrations (NH4-N, TN, 
PO4-P, and TP) showed seasonal peaks during the wet periods… in the urban streams” and 
that the “mean DO concentrations were lowest in the urban streams (1.3 mg L–1), compared 
with the river (5.7 mg L–1 at Kumi Road station).” (Namaalwa et al.) 
These results, as seen in Figure 1, are extremely similar and follow a similar trend to the 
Waterwatch 2022 Chip report on water quality in urban wetlands, as the Waterwatch 
volunteers ‘sudden spikes in nitrate’ and the mean DO levels in the ACT urban wetlands 
recorded either ‘poor’, ‘fair’, or ‘degraded’ (CHIP 2022). So, it is important to find the root 
cause of these similar trends, and to focus on the microorganisms and aerobic bacteria behind 
such causes. Therefore, in this experiment, the aim is to compare and contrast the BOD levels 
in three urban wetlands that are exposed to consistent wastewater, The Valley Ponds, 
Lyneham Wetlands and Franklin Wetlands. By examining variations in BOD among these 
wetlands, valuable insights can be gained into their ecological functioning and by assessing 
their overall water quality. This research can contribute to the understanding of urban wetland 
ecosystems and can inform conservation and restoration efforts to maintain the ecological 
balance in those critical urban environments. 

METHOD 

This investigation observed the comparison of the three wetlands’ BOD levels, in each 
collected water sample to provide an insight into each wetlands’ aerobic bacteria and 
microorganism count. The DO levels prior to incubation and the incubated BOD levels of 
each wetland water sample and tap water (controlled variable) were recorded utilising the 
‘Macherey-Nagel VISOCOLOR ECO Oxygen’ Chemical Kit - Ref. 931088.  
This experiment began with the collection of the water samples from each of the three 
observed wetlands at 3:15 pm, The Valley Ponds, Franklin Wetland, Lyneham Wetlands and 
Tap Water (controlled variable), in preparation for recording the DO levels. Each water  
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sample was collected on various days so the water samples could be collected at the same 
time, 3:15 pm. As a control for the BOD of the collected water samples from the stated 
wetlands, the same five-day incubation period and chemical-testing DO experimentation 
processes for the stated wetlands were carried out for the controlled variable, water treated 
and purified tap water. 

 

 
Figure 1: Variation of water quality parameters in Namatala River (at the Kumi Road 

sampling point), urban streams (mean value of four streams) and rural streams (mean value 
of three streams) of Namatala Wetland, Uganda, in the period April 2015–October 2016. (A) 
pH; (B) dissolved oxygen (DO); (C) electrical conductivity (EC); (D) total suspended solids 

(TSS); (E) ammonium nitrogen (NH4-N); (F) total nitrogen (TN); (G) soluble reactive 
phosphorus (PO4-P); (H) total phosphorus (TP). 

 
A water bottle attached to a swing sample pole was used to reach the marshy areas in each of 
the wetlands to collect a bottle filled amount of the water sample (Figure 2). The lid of the 
sports bottle was immediately closed after collection to avoid excess air bubbles getting into 
the sampling bottle. 
Within 30 minutes of collecting the sample from the wetland, the water sample was tested for 
its DO levels to avoid oxygen depletion of the water sample in the water bottle. A 
VISOCOLOR ECO Oxygen chemical kit (see Appendix) was used to test the DO levels of 
the water sample. Hands were washed thoroughly prior to the experiment to avoid cross-
contamination with the chemicals and experiment. Latex Nitrile gloves were worn completely 
(according to EN 374) covering both hands, appropriate clothing and long hair was tied back 
to avoid clothing damage, contamination with the chemicals, then safety glasses were worn 
(according to EN 166) with integrated side shields or wrap around protection or face 
protection to protect the eyes and skin, to avoid contact with the chemicals. With parental 
supervision to ensure safety, the experimental testing began on a well cleaned table, in a 
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room open to good ventilation and a washing and drainage facility to avoid cross-
contamination and a sanitary environment for testing.  

 

  
Figure 2: Water bottle collecting sample from wetland. Images by supplied by the author 

unless otherwise credited. 

 
After all safety precautions as noted above the pre-incubated DO results of the collected 
water samples were tested. The collected water sample was carefully poured into the glass 
bottle until it overflowed and then closed with its fitted cap, to avoid any air bubbles being 
trapped into the bottle.  
The ‘VISOCOLOR ECO Oxygen test DO testing procedure’ was carried out to record the 
‘pre incubated’ DO (see Appendix). The disposal and cleaning procedures were then carried 
out after the experiment to ensure the accuracy of the results and safety of the experimenter 
and the environment (see Appendix). 
TO measure the Biochemical Oxygen Demand (BOD) the sample bottle was wrapped in 
aluminum foil (al-foil) and placed in a dark warm room of around 19 C for five days from the 
collection date. It was ensured that the incubating sample bottle was stored in a dark room to 
avoid any photosynthesis or light seeping through the al-foil to result in other unwanted 
chemical reactions. The incubation period was then repeated for all the collected water 
samples from the three wetlands, Franklin Wetland, The Valley Ponds and Lyneham 
Wetlands and the controlled variable Tap Water to identify their respective DO levels and the 
incubation of their water samples.  
After five days, the incubated sample was then tested for its BOD levels using the formula:  

DO of original sample - DO of five-day incubated sample = BOD of that water sample.  
The safety and hygienic precautions were carried out. Latex Nitrile gloves and safety glasses 
were worn with hair tied back and the appropriate clothing ensured prior to the following DO 
experimentation.  
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After five days of incubation at room temperature the incubated water sample was taken out 
of the dark room and the al-foil covering was removed and disposed of.  
The incubated water sample was then tested for its DO levels using the same method for 
testing the pre-incubated DO water sample. The water sample from the incubated bottle was 
poured to the top of the glass beaker, until slightly overflowing, and then closed off with its 
glass lid immediately to block off any air bubbles from entering and getting trapped in the 
beaker. The previous ‘VISOCOLOR ECO Oxygen test DO testing procedure’ was once again 
carried out to determine the incubated water sample DO (see Appendix). 

The DO of the incubated water sample was then recorded and then the BOD formula:  
DO of original sample - DO of five-day incubated sample = BOD of that water sample 
was used to determine the BOD of the experimented water sample. The DO of all the 
incubated water samples from all three collected wetlands, The Valley Ponds, Lyneham 
Wetlands, Franklin Wetlands, and Tap water as the controlled variable and later the BOD was 
calculated using the BOD formula. The disposal and cleaning procedures were carried out 
after the experiment again (see Appendix). 

RESULTS 

Photographs were taken of the collection sites at the following observed wetlands.  

Lyneham Wetlands 

Lyneham wetlands, a constructed urban wetland, semi-dominated by suspended plant matter 
and a habitat for a range of species, especially the Pacific Black Duck (Anas superciliosa). 
The wetland is fed by a channel of stormwater/wastewater flow and exterior pollution, 
leaving the waters brown and murky, furthermore, with a pungent smell (Figure 3). 

 
Figure 3: Water sample collected at The Lyneham Wetlands banks among suspended plant 

matter and assorted rubbish found at collection site. 
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Franklin Wetlands 

Franklin wetlands, a large suburban wetland with a visibly balanced amount of suspended 
plant matter and is home to a wide diversity of inhabitants (Figure 4). The Franklin wetland is 
connected to a long chain of other wetlands and receives frequent stormwater inflow and 
runoff, upper stream.  

 
Figure 4: Water sample collected at Franklin Wetland, downstream among Spikerush 

(Eleocharis). 

The Valley Ponds 

The Valley Ponds, a re-developed urban wetland serves as a frequently visited recreational 
wetland in Gungahlin, whilst filtering stormwater runoff. The Valley Ponds is home to a 
range of wading birds, like Latham’s Snipe and several waterbirds, there are also many native 
plants that grow on the surrounding banks of the aesthetic wetland (Figure 5).  

Figure 5: Water sample collected at The Valley Ponds, surrounded by Rush (Juncus) and 
Spikerush (Elocharis). 
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Results from the investigation are shown in Table 1 and graphically represented in 
cumulative column graphs in Figures 6 and 7. The respective graphs show the comparison 
between the ‘pre incubation’ DO, ‘incubated’ DO and the BOD-5 between all the observed 
wetlands and shows the BOD-5 of all the observed wetlands. 

 
Table 1: The ‘pre-incubated’ DO and ‘incubated’ DO, BOD-5 results of the water samples 
from The Valley Ponds, Lyneham Wetlands, Franklin Wetland, and tap water. 

Observed Wetlands Pre-incubation DO 
(mg L-1) 

Incubated DO  
(mg L-1) 

BOD-5 incubated results  
(mg L-1) 

The Valley Ponds 
GUN1 (Ginninderra 
catchment) 

7 6 1 

Lyneham Wetlands 
LYN1 (Molonglo 
catchment) 

5 4 1 

Franklin Wetland 11 5 6 

Tap Water (controlled 
variable) 7 7 0 

 
All samples were collected at 3:15 pm and near marshy areas of each of the wetlands in 
Winter (July). Table 1 showed that Franklin Wetland had the greatest ‘Pre incubation’ DO of 
11 mg L-1, whereas the Lyneham Wetlands recorded the lowest DO at 5 mg L-1. Similarly, 
after the 5-day incubation the DO of the Franklin Wetland water sample dropped the greatest 
at 6 mg L-1, so resultantly had the greatest BOD value of 6 mg L-1. The Valley Ponds and the 
Lyneham Wetlands samples had the same BOD value of 1 mg L-1, despite varied ‘pre-
incubation’ DO numbers. Tap Water had the lowest BOD value of 0 mg L-1; so, the range 
between Franklin Wetland (greatest BOD count) and Tap Water (least BOD count) was 6 mg 
L-1.  

 
Figure 6: Graph showing the pre-incubated DO, Incubated DO and BOD results of observed 

wetlands. 
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Figure 7: Column graph showing the BOD of all the observed wetlands. 

 

DISCUSSION 

The graphs graphically represent how the Franklin wetlands obtained the highest BOD value 
of 6 mg L-1 out of the two other observed urban wetlands. Both The Valley Ponds and 
Lyneham Wetlands had the same BOD value of 1 mg L-1, but had a starting DO of different 
values, 7 mg L-1 and 5 mg L-1, respectively. All the water samples were collected close to the 
banks near the marshy, vegetation-packed areas within the wetland as large bacteria and 
microorganism colonies reside near the coast as they get caught onto the vegetation and 
washed onto the banks in the process of treating the incoming wastewater and stormwater 
(Daniela Griselda López et al.). 
The Valley Ponds and Lyneham Wetlands are both urban SF (Subsurface flow) constructed 
wetlands. It is noted that the DO levels in constructed wetlands are an extremely important 
parameter for nitrogen removal and directly affects the growth of nitrifying and denitrifying 
bacteria as well as the influent organic carbon concentrations in the wetland (Vymazal). The 
appropriate DO values for such constructed wetlands are around 5-8 mg L-1 in order to allow 
nitrification and the efficiency of the urban wetlands (Vymazal). The DO levels for The 
Valley Ponds is the same as the DO in the controlled variable, Tap Water. As researched and 
observed by the Waterwatch volunteers, The Valley Ponds was originally an old farm dam 
and an artificial seepage grassland which was then redeveloped into an urban wetland for the 
Gungahlin town centre and the Palmerston communities (Figure 5). The Gunghalin and The 
Valley Ponds are prime examples of a chain of ponds in managing stormwater in urban 
environments. The upstream urban wetland (GUN10) captures the stormwater and naturally 
treats it before it flows downstream to the lower section of the wetland system. This wetland 
system allows sediments to settle and draw nutrients out of stormwater by water plants. In 
October, the 2022 CHIP report recorded nutrients such as phosphorus and nitrates were more 
in the upstream section of the wetland, followed by a significant reduction in the lower 
wetland (GUN008). In this experiment, the observed DO (7 mg L-1) was on the higher end of 
the average CW wetlands and it was noted on the Waterwatch CHIP report that phosphorus 
levels is a common issue in The Valley Ponds as common observation of algae outbreaks in 
the water can contribute to super saturated dissolved oxygen levels in the waters (as high as 
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131% in Jan 2022 was observed in The Valley Ponds) (CHIP 2022). The constructed wetland 
incorporates a vital process called ‘full aeration’, which is in the BOD process of treating 
high nutrient contents. The DO levels in this wetland are moderate as the average DO 
contents in full aeration passes is around 5.71 mg L-1 (Liu et al.). Aeration efficiency is 
important in a wastewater treatment wetland to aerobically degrade the pollutants and high 
nutrients, so The Valley Ponds has a healthy BOD for its wetland.  
The Lyneham wetlands is an artificial wetland, constructed in 2011-12 and is fed by the 
stormwater from the surrounding suburbs, including Dickson and a large concrete stormwater 
channel which flows from Dickson wetlands. The Lyneham wetlands take all runoff, 
including the high flows following storms. In this experiment, the Lyneham wetlands has the 
lowest recorded DO levels out of all the observed wetlands which is common in some 
wetlands which have a naturally low dissolved oxygen content but prominent levels of 
nutrients and a strong odour (Science). The Catchment Health Indicator Program Report 
(CHIP) 2022 recorded that the Lyneham Wetlands had a ‘degraded’ dissolved oxygen 
content, which resonates with the low DO values from this experiment. A reason for this is 
mostly because the Lyneham wetlands is home to a large variety of native edge vegetation 
surrounding the bank and its marshy-rich waters; higher amounts of organic matter leads to 
the regular amounts of decomposition into the wetland which is increased by the regular 
recorded stormwater and wastewater that is fed into the wetland (Figure 3). In this 
experiment, when the water sample was collected from the wetland there was a strong odour, 
unlike from the other observed wetlands which is a possible contributing factor for its low 
DO. High decomposition rates can result in low DO concentrations and a decline in water 
quality and impair aquatic life (Science).  
As mentioned before, the Lyneham wetlands receive stormwater from the Dickson wetlands, 
a neighbour wetland which can influence the DO and BOD in the Lyneham Wetlands. As 
indicated on the 2022 chip report, the Dickson wetlands have a dissolved oxygen indicated as 
‘fair’ and a nitrate level as excellent and a phosphorus labelled as good. This suggests that 
nutrient-rich stormwater in the Dickson wetlands has increased the nitrate levels in the 
waters. In the report's description, a large concrete stormwater channel is fed into the 
constructed wetland of the Dickson wetlands, and this water flows from the wetlands back 
into the concrete channel through to the Lyneham wetlands. Therefore, much of the waters 
from the Dickson Wetlands influences such water qualities in the Lyneham Wetlands but as 
the water inflow gets channeled down into the Lyneham wetlands then the water and its 
phosphorus, nitrate and DO concentrations most likely get diluted. This is shown in the CHIP 
report indicating that the Lyneham Wetlands had listed that nitrate and phosphorus conditions 
were labelled as ‘good’ and the DO levels were ‘degraded;’ all these values are one category 
listing down from the Dickson wetlands. A ‘degraded’ DO level correlates with the low DO 
that was recorded in this experiment for the Lyneham Wetlands (5 mg L-1) (CHIP 2022). 
Both these wetlands, The Valley Ponds and Lyneham Wetlands had BOD levels of 1 mg L-1 
which as per the Comprehensive Water quality and Purification indicates that constructed 
wetlands have been used to remove BOD, therefore decrease the BOD value in the wetland 
(“Comprehensive Water Quality and Purification | ScienceDirect”). This implies that the 
BOD levels of such constructed wetlands tend to be low, which correlates with the BOD 
levels of both the urban SF constructed wetlands, The Valley Ponds, and Lyneham Wetlands.  
Franklin wetlands had the highest BOD value of 6 mg L-1 which was the outlier of the 
obtained data; this wetland is also a urban constructed wetland like the other two observed 
wetlands but was constructed two years after The Valley Ponds and the Lyneham Wetlands in 
2014. The Franklin wetlands is a large catchment and covers around 14.5 acres with a 
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diversity of aquatic life and vegetation (Figure 4). As opposed to the other two observed 
wetlands, the Franklin wetlands had a higher BOD content which generally indicates that 
more oxygen is required and signifies lower water quality. The Pharmaguideline BOD table 
indicates that a BOD of 6 mg/L means that the water is ‘poor’ and is somewhat polluted; 
usually indicating that organic matter is present, and the microorganisms are decomposing 
that waste. Franklin wetlands is connected, along with two other major ponds, Christina Stead 
Pond and Patrick White Pond with the Gungaderra Creek waterway, which goes to Ghungalin 
and connects into The Valley Ponds, similarly.  
The Waterwatch volunteers observed that the Gungaderra Creek includes a stormwater 
channel from the University of Canberra and Canberra stadium and has a moderate urban 
stormwater inflow. It was observed and noted that this reach showed cumulative effects of 
water running through the urban landscape, traveling over lots of impermeable surfaces such 
as concrete drains and flushing urban pollutants into our waterways. Like the Dickson 
wetlands, this creek flows through concrete stormwater drains. Wastewater and stormwater 
contain high nutrient contents which are quite detrimental and damaging to wetlands if not 
treated properly, so the amount of stormwater and wastewater inflow entering the Gungaderra 
creek and into Franklin Wetlands is a possible factor which is influencing a significant BOD 
value of 6 mg L-1 and DO of 11 mg L-1. The Gungaderra waterway was seen containing 
dominant amounts of pollution-tolerant types such as fly larvae (Dipera) and water boatman 
insect (Hemiptera). Such high flows and floods in wetlands move around nutrients and 
sediment around the wetland therefore increasing the nutrient concentrations and bacteria 
contents in the waterway. Although a high BOD may be bad for a natural wetland, it is 
expected and common in constructed wetlands that receive continuous and excess incoming 
wastewater and stormwater that is increasing the nutrient and microbial content in the 
wetland. But an efficient SF wetland has bacteria that brings down the nutrient content to an 
appropriate level; this implies that the Franklin wetlands may be receiving high or continuous 
amounts of wastewater and stormwater faster than the bacteria can bring it down to, which 
can be extremely detrimental for the wetland and its inhabitants in the long run.  
It is important to ensure that the temperature in which the water samples are incubated is at a 
warm room temperature and placed in an undisturbed room and not an incubator, to 
successfully repeat this experiment. This is because if the temperature exceeds 21 oC then the 
hot temperature can vastly alter the bacteria in the sample, resulting in aggravated and 
aggressive bacteria colonies which would multiply the present bacteria affecting the results. 
Cold temperatures are also not suitable as bacteria will die off and not be present to record 
BOD-5. Hot temperatures were seen to result in a negative number, this is because the 
incubated DO had increased from the start as the bacteria colonies grew rapidly.  
To improve the results, the specific location at which the water sample is collected could be 
more focused on, in terms of the constructed wetland’s flow systems. For example, the 
samples could be collected closer to the running water, sediment, plant biomass and plant 
litter surfaces in wetlands with surface flow systems, as these areas are where the most 
microbial activity affecting water quality is present (Makopondo et al.). As the biomass decay 
provides the carbon source which is required for denitrification (Makopondo et al.). Similar 
to this flow system there are many other flow systems which are specific to constructed 
wetlands alone, for instance, subsurface systems, vertical flow systems and hybrid systems; 
the direction the water is flowing, and the overall flow system of a wetland really does 
influence the bacteria content that is present and its specific purpose, e.g. water purification. 
Similar to the location the water sample is collected and the wetland’s flow system, the 
temperature, the different types of bacteria (e.g. phosphorus and nitrates), time collected, and 
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the types of organic and inorganic matter in the wetlands are all slightly different topics that 
impact the BOD and water quality of a wetland. These various topics and their relativity to 
the present bacteria and microbial content in the wetland or soil could be focused on to 
extend this investigation even further as a thoroughly informed report on urban wetlands. 
Multiple tests/trials could have been conducted to improve the accuracy of the results and 
avoid as many errors or outliers as possible. This way a more accurate and informed decision 
could be made with more numbers and range of data to assess. 

Questions for further research 

What are the specific types of bacteria/microorganisms that play a role in treating wastewater, 
stormwater and effluent inflows in a wetland’s waters or soil?  
How does the bacteria/microorganisms or the nutrient concentrations in a wetland impact the 
water quality in a wetland? 
What are the differences between rural wetlands and urban wetlands’ water qualities and how 
are they different? 
How does the location and time the sample is collected affect dissolved oxygen of a wetland? 

CONCLUSION 

In this experiment it was sought to discover if urban constructed wetlands that received 
regular stormwater or wastewater would impact the water’s BOD, which could be detrimental 
to the ecosystem and its inhabitants. It was discovered that not all urban constructed SF 
wetlands have a similar BOD-5. Factors such as the age, mass and vegetation composition 
can all play an important role as well. Two similar wetlands, The Valley Ponds, and the 
Lyneham wetlands both had the same BOD of 1 mg L-1 but their DO levels had a difference 
of 2 mg L-1. It was identified that these wetlands which were regularly fed stormwater and 
wastewater from other water bodies resulted in a low BOD, which is expected in most 
constructed wetlands. The highest BOD out of all the observed wetlands was found to be the 
Franklin Wetlands with the outlier value of 6 mg L-1. This is expected as well, as wastewater 
and stormwater can increase the nutrient content of a wetland which requires more bacteria 
and microorganisms to bring the level to a safe value. But this would mean that the BOD 
should be low if the wetland is efficiently treating the nutrient levels therefore it was 
identified that the Franklin wetlands may be receiving high or continuous amounts of 
nutrients from wastewater and stormwater faster than the bacteria can bring it down to, which 
can be extremely detrimental for the wetland and its inhabitants in the long run. 
Therefore, the results obtained from this experiment testifies that wastewater and stormwater 
can alter urban constructed wetlands DO and BOD levels. It was recognised how It is 
extremely important to determine healthy and safe amounts of BOD and DO contents of the 
urban constructed wetlands that receive regular wastewater and stormwater as it could 
negatively impact the water quality, aquatic life, and overall efficiency of the wetland in 
controlling these levels. Not only does the BOD levels determine the efficiency of the 
bacteria and microorganisms in a wetland to control the nutrient content but exclusively the 
DO levels also matter. A high or low ‘pre incubated’ DO can determine the wetlands health 
and efficiency for nitrogen removal and nitrifying, denitrifying bacteria and the influent 
organic carbon concentrations in the SF constructed wetlands (Science).  
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APPENDIX 

VISOCOLOR ECO Oxygen test DO testing procedure 

The cap later was removed and 5 drops of chemical 1, 15 ml MnCl2 was diluted into the 
glass beaker containing the water sample in it, and then closed and shook briefly until the 
chemical was diluted as evenly throughout the solution as possible. The cap was removed and 
once again, 5 drops of the second chemical 2, 15 ml MnCl2 was added into the glass beaker 
and shook briefly until the chemical was evenly dispersed within the sample; the glass beaker 
was then again enclosed with the cap and stood stationary for 1 minute as the chemical 
activated. After 1 minute the cap was removed and 15 drops of the third chemical: 30ml 
C6H10Cl2N2O were added to the solution, with the cap back on the glass beaker was briefly 
shaken to once again even out the chemical throughout the mixture and let it sit for 1 minute. 
After 1 minute had passed 1ml of the non-treated wetland water sample was sucked up, using 
a 1ml syringe into the farthest side of the both the test tube (test tube B) in the double test 
tube holder. Another 1ml was sucked up of the chemical-treated solution into the other test 
tube (test tube A) in the double test tube holder. This was done in this order to avoid cross 
contamination and any confusion of mixtures. The BOD colour code identification chart 
inside the VISOCOLOR ECO Oxygen Chemical Kit - Ref. 931088 was used to determine the 
DO value of the water sample from the collected wetland in mg L-1 O2. The test tube holder 
was moved along the colour code chart to identify when the colours of both the mixtures in 
test tube A and B would match up. As this is a rough colour code chart the scale was 
minimised to a range of 10 colour matching values. Once the mixtures are of the closest 
colour when on a specific number then that number was noted down as the water sample’s 
DO level chart included in the kit. 
Later, the sample water was immediately poured into its designated incubated bottle to 
ensure, as much as possible, the prevention of large amounts of oxygen in the atmosphere 
affecting the DO results of the water sample; the water sample was then covered completely 
in al-foil, any loose pieces were secured with cellophane tape. The sample incubation bottle 
was then labelled with the details: date, time, site, sample number, clearly on a sticker that 
was secured on the al-foil wrapped bottle.  

Disposal and cleaning procedure 

The chemicals’ lids were tightened before being stored back into the chemical box and then 
stored back into the kit. Any sample water spillages were wiped up with a paper towel and 
disposed of immediately into the bin to ensure a clean workplace and to avoid chemical 
contamination. All the chemicals, mixed mixtures and solutions were poured into the waste 
bottle and diluted with triple the amount of water and then poured into the toilet to avoid 
contamination to the exterior environment or erosion in the sink, or the exposure of chemicals 
in the air if disposed of in the bin. Any spillages of the chemical-treated water were wiped up 
with a paper towel and disposed of into the toilet. The two test tubes, glass beaker, syringe, 
sample collecting bottle, waste container were washed and rinsed off with solely warm tap 
water and not hot or cold water to avoid extreme temperatures and risk of the glass beaker 
cracking, and not cold water as that will not wash off any bacteria/microorganisms or 
chemicals. Once rinsed they were let to air dry for a few minutes and then stored neatly into 
the kit. Later the area was disinfected with an antibacterial spray and the gloves were taken 
off and disposed of into the trash bin. The safety glasses were also wiped clean with 
disinfectant wipes and then stored in the kit.  
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VISOCOLOR ECO Oxygen Chemical Kit - Ref. 931088 chemicals, hazard identification and 
resultants of these chemicals: 

Hazard 
Identification  

Hazard classes/categories 

H302 Harmful if swallowed 

H314 Causes severe skin burns and eye damage 

H317 May cause an allergic skin reaction 

H334 May cause allergy or asthma symptoms or breathing difficulties if inhaled 

H411 Toxic to aquatic life with long lasting effects 

 
EN 374 - Worldwide standard for gloves that protect you when working with harmful 
chemicals and/or micro-organisms, viruses, bacteria, and fungi (BS EN ISO 
374:2016+A1:2018) 
EN 166 - Optical assessment of the lens or face shield, describes all personal eye protection 
requirements and standards of consisting of a frame and lens and safety lenses and lenses 
with a filter effect.  

Chemicals that were used in the VISOCOLOR kit: 
15ml MnCl2 - Chemical: manganese chloride, concentration: 25-83% (CAS No.: 7773-01-5) 
15ml NaOH.H2O - Chemical: sodium hydroxide solution, Concentration: 20-55% (CAS.: 
1310-73-2 (Pseudonym: soda lye)) 
30ml C6H10Cl2N2O - Chemical: 4-hydroxy-1, 3-phenylenediammonium dichloride (CAS No.: 
137-09-7) H2SO4 - Chemical: sulphuric acid, Concentration: 80-98% (CAS N.: 7664-93-9) 

BOD testing kit name: 
VISOCOLOR ECO Oxygen chemical kit - Ref.931088  

 


