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Appendix 1: Data Management and Curation 

A1.1. Database management and data curation.  

The water quality analysis is based on data stored in a curated database. The database includes flags 

for missing data and for values that are considered spurious. There are also some data curation steps, 

particularly in relation to dealing with Minimum Reporting Limits applied by the AST laboratory and 

date adjustments. These are documented in Table A1.1-A1.3 and described briefly below.  

A1.2. Missing data, spurious values and date adjustments 

Out of 87060 possible observations over 211 consecutive surveys between March 2009 and February 

2023, 602 observations have No Data (0.7%; Table A1.1) The vast majority of observations with No 

Data (n=602) were recorded between 2009 and 2012 (n=560), with most due to Sonde Malfunction 

or missing silica or ammonia/nitrate observations. Remarkably, since April 2012 there has only been 

one instance of missing data due to a sonde malfunction during survey 207 (n=42 observations). 

Eight observations were removed from the dataset during analysis due to exceptionally high values 

(Table A1.2). These include six chlorophyll a observations reported as >200 mg/m3 in April 2012 and a 

single observation of total nitrogen (4.4 mg-N/L) and total Kjeldahl nitrogen (4.4 mg-N/L) in September 

2021.  

In three instances, survey dates were allocated a different month for analysis to ensure that there 

were even numbers of sampling events per month: (1) Survey 31 undertaken on 28/02/2011 was 

allocated to March; (2) Survey 33 undertaken on 28/03/2011 was allocated to April; and (3) Survey 91 

undertaken on 03/03/2015 was allocated to February (Table A1.3).  

A1.3. Curation of values below minimum reporting limits 

The methodologies followed by AST laboratories have associated minimum reporting limits (MRL; 

Table A1.4). For example, the following laboratory reporting limits apply for (a) total ammoniacal 

nitrogen <0.005 mg/L; (b) nitrate <0.002 mg-N/L; (c) dissolved reactive phosphorus <0.003 mg-P/L; 

and (d) silica <0.1 mg/L (Table A1.4). In their analysis of the water quality dataset for the Huon and 

5Ω9ƴǘǊŜŎŀǎǘŜŀǳȄ /ƘŀƴƴŜƭΣ wƻǎǎ ŀƴŘ aŀŎƭŜƻŘ όнлмоΤ ǎŜŜ ŀƭǎƻ .Ŝƭƭ Ŝǘ ŀƭΦ нлмтύ ŘŜŀƭǘ ǿƛǘƘ ǘƘƛǎ ƛǎǎǳŜ ōȅ 

using a value of half the reporting limit for analysis and presentation purposes (i.e. when <0.005 mg/L 

was reported for total ammoniacal nitrogen, a value of 0.0025 mg/L was used). Accordingly, all 

nutrient values in the Huon BEMP dataset below reporting limits were assigned a value of half of their 

reporting limit (Table 6).  

aw[Ωǎ ŦƻǊ ŀƳƳƻƴƛŀΣ ŘƛǎǎƻƭǾŜŘ ǊŜŀŎǘƛǾŜ ǇƘƻǎǇƘƻǊǳǎΣ ǘƻǘŀƭ ƴƛǘǊƻƎŜƴ ŀƴŘ ǘƻǘŀƭ ǇƘƻǎǇƘƻǊǳǎ were 

modified in April 2014 (Table A1.4). The MRL for chlorophyll a changed from 0.5 mg/m3 to 0.3 mg/m3 

in February 2022 (Table A1.4). This has implications for data consistency across reporting periods and 

adjustments to impacted observations were made to account for this (Table A1.4).  



 

5 

Table A1.1: Instances of missing data in the Huon BEMP dataset.  Note that there has been only one instance of missing data since April 2012.   

Survey Site Date AnalyteCode Depth Result Units Flag Notes # Obs 

3 M1-M15 15/04/2009 Ammonia S;M;B NA NA No Data No Data; No record 30 

8 M1-M9 18/08/2009 DO; Salinity S;M;B NA NA No Data No Data; No record 54 

9 M1-M15 16/09/2009 Ammonia; Nitrate S; B NA NA No Data No Data; No record 60 

11 M10 12/1/2009 Phosphorus, DR S NA NA No Data No Data; No record 1 

12 M13 16/12/2009 Nitrate S NA NA No Data No Data; No record 1 

13 M1-M9 20/01/2010 Silica S NA NA No Data No Data; No record 6 

14 M8, M9, M12, M15 03/02/2010 Silica S NA NA No Data No Data; No record 4 

14 M8, M9 03/02/2010 Silica B NA NA No Data No Data; No record 2 

14 M12 04/02/2010 Ammonia; Nitrate;  
TN; TP 

B NA NA No Data No Data; No record 5 

15 M4 15/02/2010 Silica S NA NA No Data No Data; No record 1 

15 M10-M15 16/02/2010 Salinity S;M;B NA NA No Data No Data; No record 18 

16 M5 15/03/2010 Phosphorus, DR; Silica S NA NA No Data No Data; No record 2 

18 M10-M15 20/04/2010 Temp; DO; Salinity S;M;B NA NA No Data No Data; No record 72 

21 M13 08/06/2010 Silica S NA NA No Data No Data; No record 1 

23 M1-M15 19/08/2010 Ammonia; Nitrate S; B NA NA No Data No Data; No record 60 

28 M2, M7 10/01/2011 Ammonia; Nitrate S;B NA NA No Data No Data; No record 4 

28 M14 11/01/2011 Ammonia; Nitrate S;B NA NA No Data No Data; No record 2 

29 M1-M15 03/02/2011 Ammonia; Nitrate S; B NA NA No Data No Data; No record 60 

30 M1-M15 16/02/2011 Salinity S;M;B NA NA No Data No Data; No record 45 

31 M1-M15 02/03/2011 Salinity S;M;B NA NA No Data No Data; No record 45 

31 M14 02/03/2011 Nitrate B NA NA No Data No Data; No record 1 

40 M1-M4, M6, M9, M12, M15 25/10/2011 Silica S;B NA NA No Data No Data; No record 8 

41 M13 25/11/2011 Nitrate S NA NA No Data No Data; No record 1 

46 M8-M9 17/02/2012 Temp; DO; Salinity  NA NA No Data No Data; No record 24 

49 M12 03/04/2012 Temp; DO; Salinity S;M;B NA NA No Data No Data; No record 12 

50 M1-M15 16/04/2012 Phosphorus, DR S;B NA NA No Data No Data; No record 30 

207 M1-M7 28/11/2022 Dissolved Oxygen S;M;B NA NA No Data Sonde Malfunction 42 
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Table A1.2: Observations removed from the dataset for analysis, including notes on why they were removed.  

Survey Site Date AnalyteCode Depth Result Units Flag Notes # Obs 

50 M1-M5, M15 16/04/2012 Chlorophyll a (Filter) I 210-530 mg/m3 Removed Chlorophyll extremely high; >200 mg/m3 6 

190 M7 14/09/2021 Nitrogen, Total, TKN S 4.4 mg-N/L Removed Total Nitrogen, TKN very high (4.4 mg/L) 2 

 

Table A1.3: Changes in allocation of Month to ensure an even spread of months across reporting periods. Note that the Huon BEMP requires two surveys per month in 
February, March and April.  

Survey Date Actual month and year Adjusted month ad year Notes 

31 28/02/2011 February 2011 March 2011 Three February surveys (29,30,31) and three March surveys (32,33) and one April survey (34) in 2011 

33 28/03/2011 March 2011 April 2011 Three February surveys (29,30,31) and three March surveys (32,33) and one April survey (34) in 2011 

91 03/03/2015 March 2015 February 2015 One February survey (90) and three March surveys (91,92,93) in 2015 

 

Table A1.4: Changes in Minimum Reporting Limits (MRL) from Analytical Services Tasmania laboratory methodologies over time and the modified value used in data 
analysis.  

 Minimum Reporting Limit (MRL) Modified Value Curation for data consistency. 

Analyte Mar 2009-Mar 2014 Apr 2014-Feb 2023 (i.e. MRL x 0.5)  

Ammonia <0.002 mg-N/L <0.005 mg-N/L 0.0025 mg-N/L Before 04/2014, values <0.005 mg-N/L modified to 0.0025 mg-N/L (n=617) 

DR Phosphorus <0.002 mg-P/L <0.003 mg-P/L 0.0015 mg-P/L Before 04/2014, values <0.003 mg-P/L modified to 0.0015 mg-P/L (n=43) 

Total Nitrogen <0.04 mg-N/L <0.10 mg-N/L 0.05 mg-N/L Before 04/2014, values <0.1 mg-N/L modified to 0.05 mg-N/L (n = 8) 

Total Phosphorus <0.005 mg-P/L <0.01 mg-P/L 0.005 mg-P/L Before 04/2014, values <0.01 mg-P/L modified to 0.005 mg-P/L (n=11) 

Nitrate <0.002 mg/L <0.002 mg/L 0.001 mg-N/L NA 

Silica <0.1 mg/L <0.1 mg/L 0.05 mg/L NA 

 Mar 2009-Jan 2022 Feb 2022-Feb 2023   

Chlorophyll a <0.5 mg/m3 <0.3 mg/m3 0.25 mg/m3 After 01/2022 values <0.005 mg/m3 modified to 0.0025 mg/m3 (n=0) 
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Appendix 2: Site Scale Trends in Water Quality Parameters 

 

Figure A2.1: Temporal variation in temperature (°C) at three depths (Surface, Bottom) for each site including: 
(a) Monthly plots for March 2009-February 2023; (b) Boxplots for 2009/10 ς 2022/23 reporting years, based 
on March-February annual period. Boxplots are defined by minimum, median and maximum values (lines); 
20th and 80th percentiles (boxes); and means (crosshairs). 
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Figure A2.2:  Temporal variation in dissolved oxygen (mg/L) at three depths (Surface, Bottom) for each site 
including: (a) Monthly plots for March 2009-February 2023; (b) Boxplots for 2009/10 ς 2022/23 reporting 
years, based on March-February annual period. Boxplots are defined by minimum, median and maximum 
values (lines); 20th and 80th percentiles (boxes); and means (crosshairs). 
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Figure A2.3:  Temporal variation in dissolved oxygen (% saturation) at three depths (Surface, Bottom) for each 
site including: (a) Monthly plots for March 2009-February 2023; (b) Boxplots for 2009/10 ς 2022/23 reporting 
years, based on March-February annual period. Boxplots are defined by minimum, median and maximum 
values (lines); 20th and 80th percentiles (boxes); and means (crosshairs). 
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Figure A2.4:  Temporal variation in salinity (ppt) at three depths (Surface, Bottom) for each site including: (a) 
Monthly plots for March 2009-February 2023; (b) Boxplots for 2009/10 ς 2022/23 reporting years, based on 
March-February annual period. Boxplots are defined by minimum, median and maximum values (lines); 20th 
and 80th percentiles (boxes); and means (crosshairs). 
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Figure A2.5:  Temporal variation in total ammoniacal nitrogen (mg-N/L) at two depths (Surface, Bottom) for 
each site including: (a) Monthly plots for March 2009-February 2023; (b) Boxplots for 2009/10 ς 2022/23 
reporting years, based on March-February annual period. Boxplots are defined by minimum, median and 
maximum values (lines); 20th and 80th percentiles (boxes); and means (crosshairs).  
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Figure A2.6:  Temporal variation in nitrate (mg-N/L) at two depths (Surface, Bottom) for each site including: 
(a) Monthly plots for March 2009-February 2023; (b) Boxplots for 2009/10 ς 2022/23 reporting years, based 
on March-February annual period. Boxplots are defined by minimum, median and maximum values (lines); 
20th and 80th percentiles (boxes); and means (crosshairs). 
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Figure A2.7:  Temporal variation in dissolved reactive phosphorus (mg-P/L) at two depths (Surface, Bottom) 
for each site including: (a) Monthly plots for March 2009-February 2023; (b) Boxplots for 2009/10 ς 2022/23 
reporting years, based on March-February annual period. Boxplots are defined by minimum, median and 
maximum values (lines); 20th and 80th percentiles (boxes); and means (crosshairs). 

  


