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1.0 Background 
 
Waterwatch Victoria is a state-wide community based water quality monitoring 
organisation that aims to increase local community understanding and ownership of 
waterway and catchment issues. Community volunteers and Waterwatch coordinators are 
involved in the monitoring of waterway health, including water quality and 
macroinvertebrate indicators. 
Waterwatch Victoria’s QA/QC Week program is an annual event co-ordinated at a state-
wide level. It involves the testing of laboratory prepared standard samples by monitors and 
coordinators to ensure that their equipment and monitoring techniques are accurate. For 
more information on Waterwatch Victoria’s Data Confidence Framework, guidelines and 
data confidence plans, visit www.vic.waterwatch.org.au  
This report provides a simple summary of the state-wide data provided by both co-
ordinators and monitors during QA/QC Week 2015. It follows on from similar programs that 
have been conducted annually since 1998. Further detail can be found within the regional 
reports that have been distributed to the Waterwatch coordinators.  
 
 
 

2.0 Methods 
 
 

2.1 Physico-chemical Parameters 
 
Stable ‘Mystery’ reference water samples were prepared for pH, electrical conductivity (EC), 
turbidity and orthophosphate by Australian Chemical Reagents (Roach Analysts), QLD.  Each 
parameter was further divided into a low range sample (A) and a high range sample (B) 
giving a total of 8 unique samples.  
Physicochemical ‘mystery’ solutions were prepared to specifications recommended by the 
state Waterwatch Victoria office. Values listed in Table 1 are the averaged solution 
concentrations of the subset measured during QA/QC Week. 
Individual parameter solutions were provided to all regions in separate bottles with labelled 
instructions for sample preservation and use. Acceptable upper and lower quality control 
limits for each parameter (excluding orthophosphate) were set according to the standards 
outlined in the Waterwatch Victoria Data Confidence Framework.  
Previous QAQC weeks have highlighted a colour matching issue when using certain 
comparators to determine orthophosphate concentrations. From 2012 to 2014 a yellow die 
has been added to the samples to improve matching, although many participants still found 
the colours hard to match. Further die combinations and strengths were trialled prior to the 
2015 program in the hope of improving the colour. However the die which provided the 
most suitable match across comparators proved to be the same as has been used 
previously. As a result the die used from 2012 onwards was maintained.  
 

file:///C:/Users/kev/Documents/1.%20Instream%20Solutions/Waterwatch/Waterwatch/2008/www.vic.waterwatch.org.au
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As the die issue does not affect readings obtained using colorimeters it was decided that the 
acceptable range should be tightened from 25% to 15% for participants using this 
equipment.  
 
Table 1. True values and acceptable limits for phys-chem parameters.  

Parameter Sample 
Acceptable 

Range 
True Value 

Lower 
Limit 

Upper 
Limit 

pH (pH units) 
A ± 0.3 5.5 5.2 5.8 

B ± 0.3 7.5 7.2 7.8 

EC (μS/cm) 
A ± 10% 900 810 990 

B ± 10% 12000 10800 13200 

Turbidity   Tube (NTU) 
A ± 20% 15 11 19 

B ± 20% 60 45 75 

Turbidity Meter (NTU) 
A ± 25% 15 12 18 

B ± 25% 60 48 72 

Orthophosphate mg/L  
(P) Colorimeter 

A ± 15% 0.09 0.075 0.11 

B ± 15% 0.9 0.75 1.1 

Orthophosphate mg/L 
(P) Comparator 

A ± 25% 0.09 0.06 0.12 

B ± 25% 0.9 0.6 1.2 

 
A total of 1126 phys-chem samples were delivered across the state for QA/QC Week 2015 
with a total of 186 participants taking part in the event, including 13 coordinators and 173 
monitors. Please note that not every participant attempted all eight samples as regional co-
ordinators decided which samples they, and their monitors, would assess prior to QA/QC 
Week 2015. The minimum number of samples assessed by any one participant was two, 
with the majority assessing between four and seven. All participants were provided with 
event codes to allow their results to be included in the state-wide analysis anonymously.  
 
The Victorian Waterwatch Data Confidence Framework sets out minimum requirements for 
equipment to be used by monitors and co-ordinators to conduct water quality analysis.  A 
summary of the requirements for monitoring Standards 3 and 4 is provided in Table 2 
below.  
 
Table 2. Minimum requirements outlined in the Data Confidence Framework.  

Parameter Standard 3 Standard 4 

EC 

Low range =  minimum 
resolution of 0.10 mS/cm 

Low range =  min resolution 
of 0.10 mS/cm 

High Range = minimum 
resolution  of 10 mS/cm 

High Range = minimum 
resolution  of 10 mS/cm 

pH pH meters (not strips) pH meters (not strips) 

Turbidity Turbidity tubes Turbidity meter 

P04 Comparator Colorimeter 
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3.0    Results 
 

3.1 Physicochemical  
 
The following table summarises the coordinators results across all of the eight regions. Pass 
rates were slightly lower than those recorded in 2013 and 2014. 
 

Table 4.  Coordinator pass rates for the physicochemical parameters. 

Parameter Sample 
Number of 
results (n) 

2015 Pass 
Rate % 

2014 Pass 
Rate % 

2013 Pass 
Rate % 

pH (pH units) 
A 13 92 90 100 

B 11 91 100 100 

EC (μS/cm) 
A 12 92 90 100 

B 11 91 89 100 

Turbidity (NTU) 
A 10 80 89 90 

B 8 75 100 100 

Orthophosphate 
mg/L  

A 12 83 78 69 

B 10 70 100 66 

 
 
As can be seen in figure one the coordinator results for the pH and EC parameters were 
quite similar to those recorded in 2013 and 2014. In 2015 a decrease in the high range 
turbidity and orthophosphate pass rates was observed when compared to results from 
2014. However given the low sample size this translates into only a couple extra participants 
obtaining results outside the acceptable limit.   
 

 

 Figure 1. Comparison of Coordinator pass rates between 2013 and 2015. 
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The state-wide results for the monitors are summarised in Table 5 below.  

 

Table 5. Monitor pass rates for physicochemical parameters. 

Parameter Sample 
Number of 
results (n) 

2015 Pass 
Rate % 

2014 Pass 
Rate % 

2013 Pass 
Rate % 

pH (pH units) 
A 133 89 80 81 

B 79 77 86 87 

EC (μS/cm) 
A 141 94 81 81 

B 82 82 86 79 

Turbidity (NTU) 
A 96 66 84 71 

B 80 76 87 90 

Orthophosphate 
mg/L 

A 148 86 66 64 

B 17 76 61 60 

 
 
 
For the monitors, pH and EC pass rates have remained stable over the last three years while 
a small drop was observed in relation the turbidity pass rates for both low and high range. 
Although tighter acceptable limits where place in the orthophosphate sample the pass rate 
for both ranges improved by 15-20%. This suggests that there has been a genuine 
improvement in pass rates for this parameter.  
 
 

 

 

Figure 2. Comparison of monitor pass rates between 2013 and 2015. 
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A comparison between the performance of the co-ordinators and that of the monitors, in 
2015, is provided in figures three and four below. This year the monitors improved on 
previous years with slightly higher pass rates, when compared to the coordinators, for both 
the EC and Orthophosphate low range samples. A similar pattern was also evident in the 
high range samples with monitors obtaining higher pass rates for both Turbidity and 
Orthophosphate.  
 

 

 

 Figure 3.  2015 Pass rates for coordinators and monitors – Low Range 

 
 

 
 

 
Figure 4.  2015 Pass rates for coordinators and monitors – High Range 
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4.0 Discussion 
 
 4.1  pH 
 
According to the Data Confidence Framework level 3 and 4 monitors are supposed to use pH 
meters as opposed to strips. However many monitors continue to use strips as they are 
cheaper, do not require calibration and are simpler to work with. Figure 5 below shows a 
breakdown of pass rates in 2015 for the two types of equipment. For the low ranges 
samples it appears that the meters clearly provided a better pass rate while the high range 
samples where roughly equal. Samples sizes for the Strips were only 13 and 15 respectively 
while the number of participants recorded using meters where 112 (low range) and 86 (high 
range).   
 
These results suggest that at an acceptable limit of ± 0.3 pH units the meters provide 
superior results and their use should continue to be pushed upon all levels of Water watch 
volunteers.  Alternatively the acceptable limits could be widened which would improve pass 
rates for pH strips although at the cost of data accuracy.  
 

 
Figure 5. Pass rates for participants by equipment type 
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  4.3 Turbidity 
 
Turbidity results were lower in 2015 when compared to 2014 although the reason behind 
this decline is not readily apparent. Some participants noted that the quantity of solution for 
the low range sample was inadequate for measurement using the tubes. Fore future events 
500ml solutions should be provided if the low range value is set below 20 NTU.   
 
 
 

4. 4 Orthophosphate 
 
Orthophosphate pass rate for 2015 increased significantly over the 2014 and 2013 rates 
despite the fact that the acceptable range was tightened for those participants using 
colorimeters. Coordinators where instructed to inform participants that it was more 
important to match the colour intensity as opposed to the colour hue which may explain 
why the results have improved.  
 
In analysing the participant’s answers and comments it also appears that there has been a 
reduction in the three most are three common contributing factors leading to the low failed 
results which are:  

 A failure to convert the reading from P to PO4. This was the most common mistake.  

 Incorrect conversion from P to PO4 e.g.  multiplying by .033 or 3.3 instead of 0.33 

 The use of expired reagents.  
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Appendix 1: Data 
 
Raw data from QA/QC Week 2015 can be accessed in excel spreadsheet format upon 
request from Waterwatch Victoria. 


