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3. RESULTS AND DISCUSSION

Algae levels at three monitoring stations along the HNR are presented in Figure 2. It can be seen that the data
collection between the period 2003 and 2012 was not regular as there are many missing data points. Of
importance, Station N42 had a spike in algae levels in mid-2012, and another spike in mid-2013. Station N42
also shows a spike in algae levels in mid-2014. The boxplot of algae levels shows that station N42 and N64
have median values (the meeting value of red and yellow color in Figure 2) close to each other, though N42
clearly has the highest algae level. The inter-quartile range (IQR), which is difference between the 75™ and
25" percentile, is found to be very high for N42 and N57, indicating a high variability in the algae level at
those stations. The algae level at Station N86 was not examined due to data unavailability.

Figure 3 shows the E. Coli levels in Stations N42, N57, N64 and N86, and provides a comparison among the
stations with respect to the recommended ANZECC level of E. Coli. N57 has the highest median E. Coli
among the four stations, whilst N64 and N86 have similar median values with relatively smaller values
compared with N57. Station N57 has a wider IQR showing large variability in the data. This is clearly shown
in the time series plot, which shows spikes in E. Coli level at N57 in 2003, 2007 and 2011. These are also the
periods when the algae levels have been above the recommended ANZECC levels. Between 2007 and 2014,
there is a higher incidence of all stations having E. Coli levels going above ANZECC guidelines.

Figure 2. Algae levels at Stations N42, N57 and N64.

Figure 4 shows the total phosphorus (TP) levels at the four stations. The time series plot shows that TP levels
are significantly above the recommended ANZECC levels for Stations N57 and N42 between the years 1990
and 2000, which is followed by a significant drop till the current date. Station N64 has some spikes in TP
levels in 2008, 2012 and 2014. The boxplot of TP also shows that N64 has a wider IQR demonstrating a
large variability in its TP data. N42 also has a wider IQR and the highest median value.

Figure 3. E. Coli levels at Stations N42, N57, N64 and N8&6.

Figure 4. Total phosphorus levels at Stations N42, N57, N64 and N8§6.

Figure 5 shows the total nitrogen (TN) levels at the four stations where it can be seen that between 1999 and
2010, all the stations (except N86) have TN levels above the ANZECC guidelines. However, between 2011
and 2014, TN level falls within the recommended levels indicating a recent improvement. The boxplot of TN
shows that N64 and N42 have the widest IQR, hence the biggest variability in the TN levels. N86 has the
lowest median value and N42 has the highest median value.
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Figure 5. Total nitrogen levels at Stations N42, N57, N64 and N86.

Figure 6 shows the conductivity levels at the four stations between the period 2006 and 2014. The median
values for N64 and N57 are very similar. N57 has the widest IQR. Conductivity levels for N86 are very
stable with minimum fluctuation.
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Figure 6. Conductivity levels at Stations N42, N57, N64 and N86.

Figure 7 shows the turbidity levels of all the four stations where it can be seen that N86 has the highest
turbidity values, and N57 and N42 have very similar median values. However, between 2010 and mid-2013,
N42 and N57 show significant rise in their turbidity levels.

From the above results, it can be seen that Stations N42 and N57 represent the most polluted parts of the
HNR with respect to TN, TP, E. Coli and algae levels. They have the highest number of exceedances of the
ANZECC guidelines and also they have the highest variability in pollutant levels. Figure 1 indicates that
these stations are in close proximity to large urban development areas and have a motorway adjacent to the
river. Urban runoff has the potential to dramatically alter the water quality of receiving water and hence is a
significant contributor to the pollution of surface waters internationally (Valtanen et al., 2014). Station N86
has the lowest pollutant levels, which lies furthest from urban areas and is less affected by land use changes.
These results indicate that the HNR has been notably impacted by urban and industrial developments along
its urban corridor near the Penrith LGA. However, further study is needed to confirm this initial finding.
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Figure 7. Turbidity levels at Stations N42, N57, N64 and N86.

4. CONCLUSION

This study examines water quality in the Hawkesbury Nepean River (HNR) system using water quality data
at four different monitoring stations covering a period of sixteen years (2000 to 2015). A total of six water
quality parameters are considered in this study, which are algae, E. Coli, total nitrogen, total phosphorus,
conductivity and turbidity. The results indicate that Stations N42 and N57 are the most polluted among the
four stations examined here. Station N86 has the lowest pollution level, which is located furthest from urban
area and hence less affected by urbanisation. These results indicate that the HNR has been notably impacted
by urban development; however, further study is needed to confirm this initial finding.
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