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In the above diagram Site 1 has a significantly lower pH range than Site 2. This is 
depicted by the intervals around the two medians not overlapping. 

If two intervals in a box and whisker plot do overlap, but a trend is observed then the 
sites are referred to as being generally lower or higher to each other. 

Throughout this report you should not confuse statistically significant differences with 
compliance limits e.g. two sites may show statistically significant differences to each 
other for a particular parameter yet they may both be within a recommended guideline. 

THE TOXICITY OF AMMONIA - AN EXPLANATION 

In this report you will tind box and whisker plots relating to ammoniacal nitrogen. 
Ammoniacal nitrogen is a measurement of how much ammonium and unionised ammonia is 
present in a water body. The toxic form of ammoniacal nitrogen is the unionised ammonia 
fraction. Ammonium in water is in a continual state of change i.e it is continually dissociating 
into unionised ammonia (NH,) while the unionised ammonia is continually forming back to 
ammonium (m4+). 

The amount of ammonia and ammonium resulting fiom these reactions is dependent on pH 
and temperature. It is for this reason that the ANZECC guidelines give a table of 
concentrations at which total ammonia (NH3+P)is harmful to aquatic life at various 
temperatures and pH values. To calculate the concentration of total ammonia of an 
ammoniacal nitrogen concentration, the following calculation is conducted: 

(NH, -N) X Molecular weight of NH, -N / Molecular weight of NH,+H+ = (m3+IT) 

where (NH4 -N) = ammoniacal nitrogen concentration 
(NH,+Hf) = total ammonia concentration 
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Figure 2 continued: Box and Whisker Plots for Conductivity (pS/cm) 

Figure 2 shows that the Tuckers Culvert and the Georges Rd sites showed depressed 
dissolved oxygen and percentage saturation dissolved oxygen concentrations. It is interesting 
to note that the Tuckers Upper site showed significantly higher concentrations of dissolved 
oxygen and percentage saturation dissolved oxygen concentrations to the Tuckers Culvert and 
Georges Rd sites yet this site is in close proximity to these other two sites. 

According to the ANZECC guidelines, levels of nitrate and nitrite were acceptable for use as 
stock drinking water at all sites, however the total nitrogen and total phosphate phosphorous 
concentrations often breached these guidelines for aquatic ecosystem protection. 

COMPARISON OF RESULTS WITH THE PREVIOUS YEARS 
Nutrients 
To give the box plots greater statistical power, the present data set (period 2) was compared 
with all data previously collected from Whakawiriwiri Stream (period 1). These box plots are 
illustrated on the following two pages. 
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Appendix 2: Methodologies 
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Appendix 5: Water Quality Guidelines For Determinants 

Aquatic Ecosystem Protection Recommended Guidelines For Total Ammonia Concentration 
(mgd as NH3) 
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