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APPENDIX 40: SALINE – ENTEROCOCCI 
 

Enterococci (cfu/100mL) for the period January 2003 - December 2003         

Date Browns Chelsea Goat Isl Henderson Mangere Orewa Puketutu Shag Point Shelly TiPoint Waiuku Ch Waiuku Rvr Weymouth Whau 
               
3-Feb-03 <2 <2 <2 <2 27 <2 5 8 43 3 <2 <2 <2 5 
17-Feb-03 <2 <2 <2 4 <2 <2 <2 <2 5 <2 <2 3 <2 <2 
19-Mar-03 <2 7 <2 8 44 <2 <2 <2 10 <2 <2 <2 5 5 
17-Apr-03 3 <2 <2 12 5 <2 <2 12 3 <2 23 17 3 10 
3-Jun-03 <2 5 <2 45 4 <2 <2 <2 4 <2 <2 <2 <2 <2 
16-Jun-03 3 32 4 1060 5 <2 8 <2 15 3 <2 <2 12 33 
30-Jul-03 88 <2 <2 780 48 8 12 <2 54 56 3 <2 13 38 
14-Aug-03 <2 <2 <2 8 8 <2 8 17 4 <2 12 4 74 <2 
12-Sep-03 <2 4 <2 8 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 
29-Oct-03 <2 <2 <2 6 <2 <2 <2 <2 48 <2 <2 <2 6 <2 
10-Nov-03 <2 <2 <2 <2 4 <2 <2 <2 4 <2 <2 4 17 <2 
8-Dec-03 <2 <2 <2 <2 8 <2 <2 <2 <2 <2 <2 3 8 <2 
               
Median 1 1 1 8 5 1 1 1 5 1 1 1 6 1 
IQR/Median % 50 325 0 213 190 0 475 175 406 50 50 225 205 525 

 
The dates given are for the East Coast and Waitemata Harbour sites. The Manukau and Kaipara Harbour sites were visited on 13-Jan, 11-Feb, 14-Mar, 14-Apr, 
13-May, 13-Jun, 9-Jul, 8-Aug, 8-Sep, 6-Oct, 3-Nov and 2-Dec. 
  
Method detection limit is 2 cfu/100 mL. For summary statistics, a result of “<2” is taken to have the value 1. 
 
The graphs on the following pages show enterococci results for the period August 1987 to December 2003 (where data available). 
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APPENDIX 41: LAKE KERETA  
 
 
Annual mean and median chemical and bacteriological quality of Lake Kereta
 

Date Depth 
 
BOD Chl a Chloride EC 

Faecal 
 Coliforms 

Presumptive 
Coliforms NH4-N NNN1 DRP TP pH SS TKN Turb 

Secchi2 
Depth 

 (m) 
 
(mg/L) (mg/L) (mg/L) (mS/m) (MPN/100mL) (MPN/100mL) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (NTU) (m) 

                 
06-Mar-03 0 <2 0.002 45.4 24.7 210 5000 <0.01 0.004 <0.01 0.03 9.0 3.8 0.2 4.1  
08-May-03 0 <2 0.0023 45.0 25.5 27 2400 <0.01 0.004 <0.01 0.02 8.4 4.1 2.6 2.4  
11-Sep-03 0 <2 0.002 30.6 22.0 23 23 <0.01 0.002 <0.01 0.02 8.3 2.0 0.3 1.9  
18-Nov-03 0 4.1 0.0073 39.3 23.8 3000 3000 0.05 0.003 0.07 0.13 9.6 14 0.5 5.1  
                 
Mean  1.8 0.0034 40.1 24.0 815 2606 0.02 0.003 0.02 0.05 8.8 6.0 0.9 3.4  
Median  1 0.0022 42.1 24.3 119 2700 0.005 0.004 0.005 0.025 8.7 4.0 0.4 3.3  
                 
 
N.B. mg/L = g/m3 = g m-3    
1 NNN represents nitrate + nitrite nitrogen.  
2 Secchi depth not measured at this site. 
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APPENDIX 42: LAKE KUWAKATAI 
 
Annual mean and median chemical and bacteriological quality of Lake Kuwakatai 
 

Date Depth 
 
BOD Chl a Chloride EC 

Faecal 
 Coliforms 

Presumptive 
Coliforms NH4-N NNN DRP TP pH SS TKN Turb 

Secchi 
Depth 

 (m) 
 
(mg/L) (mg/L) (mg/L) (mS/m) (MPN/100mL) (MPN/100mL) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (NTU) (m) 

06-Mar-03 0 <2 0.0223 38.9 21.5 23 50 <0.01 0.003 <0.01 0.04 8.4 3.8 0.2 4.7 1.7 
08-May-03 0 <2 0.0417 38.3 22.0 8 13 <0.01 0.005 <0.01 0.06 7.7 5.2 1.0 4.3 1.3 
11-Sep-03 0 8.6 0.1459 23.6 21.2 22 50 <0.01 0.004 <0.01 0.16 7.6 13.2 1.3 8.3 1.8 
20-Nov-03 0 5.7 0.068 38.0 21.8 7.5 65 <0.01 0.0045 <0.01 0.045 8.3 6.6 0.6 4.1 0.8 
                 
Mean  4.1 0.0695 34.7 21.6 15 45 0.005 0.004 0.005 0.08 8.0 7.2 0.8 5.3 1.4 
Median  3.35 0.0549 38.1 21.7 15 50 0.005 0.004 0.005 0.053 8.0 5.9 0.8 4.5 1.5 
                 
06-Mar-03 5 <2 0.0215 39.00 21.7 13 22 <0.01 <0.002 <0.01 0.03 8.0 5.4 0.4 6.1  
08-May-03 5 3.1 0.0367 38.50 22.1 4 27 <0.01 0.008 <0.01 0.07 7.7 3.1 0.9 3.7  
11-Sep-03 5 <2 0.0075 37.00 21.4 13 13 <0.01 0.017 <0.01 0.03 7.6 1.7 0.4 1.7  
20-Nov-03 5 2.9 0.0152 37.3 21.9 7 80 <0.01 0.006 <0.01 0.03 7.8 1.7 0.5 1.7  
                 
Mean  2.0 0.0202 38.0 21.8 9 36 0.005 0.008 0.005 0.04 7.8 3.0 0.6 3.3  
Median  2.0 0.0184 37.9 21.8 10 25 0.005 0.007 0.005 0.03 7.8 2.4 0.5 2.7  
                 
 
N.B. mg/L = g/m3 = g m-3    
 NNN represents nitrate + nitrite nitrogen.
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APPENDIX 43: LAKE OTOTOA 
Annual mean and median chemical and bacteriological quality of Lake Ototoa 
 

Date Depth 
 
BOD Chl a Chloride EC 

Faecal 
 Coliforms 

Presumptive 
Coliforms NH4-N NNN DRP TP pH SS TKN Turb 

Secchi 
Depth 

 (m) 
 
(mg/L) (mg/L) (mg/L) (mS/m) (MPN/100mL) (MPN/100mL) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (NTU) (m) 

07-Mar-03 0 <2 0.0022 41.30 22.0 <2 4 <0.01 0.003 <0.01 0.02 7.79 0.7 0.2 0.50 5.6 
08-May-03 0 <2 0.0042 40.00 20.9 13 50 <0.01 0.003 <0.01 0.02 7.66 1.1 0.5 0.79 3 
11-Sep-03 0 <2 0.0052 31.00 20.9 <2 8 <0.01 0.020 <0.01 0.02 7.71 1.0 0.2 0.79 5.7 
18-Nov-03 0 <2 0.0027 39.14 21.4 <2 71 0.02 0.007 <0.01 0.02 7.76 0.7 0.2 0.94 5.2 
                 
Mean  1.0 0.0036 37.9 21.3 4 33 0.01 0.008 0.005 0.02 7.7 0.9 0.3 0.8 4.9 
Median  1.0 0.0034 39.6 21.2 1 29 0.01 0.005 0.005 0.02 7.7 0.9 0.2 0.8 5.4 
                 
07-Mar-03 10 <2 0.0023 40.4 22.1 11 17 0.38 0.003 <0.01 0.03 7.79 0.7 0.9 0.7  
08-May-03 10 <2 0.0062 40.5 21.1 4 80 0.02 0.005 <0.01 0.02 7.67 0.6 0.8 1.0  
11-Sep-03 10 <2 0.0031 38.7 20.6 4 13 0.02 0.019 <0.01 <0.01 7.71 0.8 0.2 0.8  
18-Nov-03 10 <2 0.0036 39.5 21.4 <2 13 0.03 0.005 <0.01 0.02 7.91 0.82 0.2 0.8  
                 
Mean  1.0 0.0038 39.8 21.3 5 31 0.11 0.008 0.005 0.02 7.8 0.7 0.5 0.8  
Median  1.0 0.0034 39.9 21.3 4 15 0.03 0.005 0.005 0.02 7.8 0.8 0.5 0.8  
                 
07-Mar-03 20 <2 0.0022 40.5 22.7 <2 <2 <0.01 0.004 <0.01 0.03 7.13 7.3 0.2 5.0  
08-May-03 20 <2 0.0024 40.2 21.2 4 230 <0.01 0.006 <0.01 0.02 7.68 0.6 0.9 0.8  
11-Sep-03 20 <2 0.0028 35.0 20.8 4 7 0.02 0.017 <0.01 <0.01 7.69 0.8 0.2 0.8  
18-Nov-03 20 <2 0.0023 39.0 21.7 <2 170 0.02 0.011 <0.01 0.02 7.52 0.8 0.2 1.3  
                 
Mean  1.0 0.0024 38.7 21.6 3 102 0.01 0.010 0.005 0.02 7.5 2.4 0.4 2.0  
Median  1.0 0.0024 39.6 21.5 3 89 0.01 0.009 0.005 0.02 7.6 0.8 0.2 1.1  
                 
N.B. mg/L = g/m3 = g m-3    
 NNN represents nitrate + nitrite nitrogen.



     

Annual report January – December 2002         
  

182

APPENDIX 44: LAKE PUPUKE 
Annual mean and median chemical and bacteriological quality of Lake Pupuke 
 

Date Depth 

 
 
BOD Chl a Chloride EC 

Faecal 
 Coliforms 

Presumptive 
Coliforms NH4-N NNN DRP TP pH SS TKN Turb 

 
Secchi 
Depth 

 (m) 
 
(mg/L) (mg/L) (mg/L) (mS/m) (MPN/100mL) (MPN/100mL) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (NTU) (m) 

17-Mar-03 5 <2 0.0055 36.8 26 13 13 0.13 0.01 <0.01 0.03 8.73 1.8 1.1 1.2 3.6 a 
14-May-03 5 <2 0.0011 38.5 27.4 4 50 <0.01 <0.01 <0.01 <0.01 8.10 <0.1 3.1 0.65 5.1 a 
07-Oct-03 5 <2 0.0061 36.33 28.6 3 10 <0.01 0.055 <0.01 0.023 7.94 2.8 1.4 1.39 4.6 a 
14-Nov-03 5 2.1 0.0050 36.92 28.1 3 6 0.033 0.059 <0.01 <0.01 8.13 1.2 0.4 0.61 3.4 a 
                 
Mean  1.0 0.0044 37.1 27.5 6 20 0.043 0.032 0.005 0.02 8.2 1.5 1.5 1.0  
Median  1.0 0.0052 36.9 27.7 4 12 0.019 0.032 0.005 0.01 8.1 1.5 1.3 0.9  
                 
17-Mar-03 25 <2 0.0013 35.6 26.2 <2 130 0.06 0.036 <0.01 0.02 7.55 0.5 1.0 0.48  
14-May-03 25 <2 0.0006 36.2 26.5 <2 170 <0.01 0.054 <0.01 0.02 7.50 0.5 1.3 0.25  
07-Oct-03 25 <2 0.0059 36.0 28.6 <2 4 <0.01 0.038 <0.01 0.02 7.80 0.1 0.4 0.49  
14-Nov-03 25 2.2 0.0038 36.8 28.0 <2 <2 0.02 0.050 <0.01 0.005 7.80 0.5 0.3 0.49  
                 
Mean  1.3 0.0029 36.2 27.3 1 76 0.023 0.045 0.005 0.02 7.7 0.4 0.8 0.4  
Median  1.0 0.0026 36.1 27.3 1 67 0.013 0.044 0.005 0.02 7.7 0.5 0.7 0.5  
                 
17-Mar-03 50 2.2 0.0008 35.5 27.1 <2 13 0.28 <0.01 <0.01 0.06 7.35 3.6 0.8 4.4  
14-May-03 50 2.7 0.0007 36.3 27.1 4 23 0.26 <0.01 <0.01 0.05 7.20 3.0 6.0 3.0  
07-Oct-03 50 <2 0.0033 36.5 28.6 <2 13 0.01 0.117 <0.01 0.02 7.70 7.2 3.1 3.3  
14-Nov-03 50 <2 0.0033 36.7 28.2 <2 <2 0.03 0.123 <0.01 <0.01 7.70 0.7 0.2 0.25  
                 
Mean  1.7 0.0020 36.3 27.8 2 13 0.145 0.065 0.005 0.035 7.5 3.6 2.5 2.7  
Median  1.6 0.0021 36.4 27.7 1 13 0.145 0.064 0.005 0.035 7.5 3.3 2.0 3.1  
 
N.B. mg/L = g/m3 = g m-3     
 NNN represents nitrate + nitrite nitrogen   a  Surface measurement
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APPENDIX 45: LAKE SPECTACLE 
 
Annual mean and median chemical and bacteriological quality of Lake Spectacle
 

Date Depth 

 
 
BOD Chl a Chloride EC 

Faecal 
 Coliforms 

Presumptive 
Coliforms NH4-N NNN DRP TP pH SS TKN Turb 

 
Secchi 
Depth 

 (m) 
 
(mg/L) (mg/L) (mg/L) (mS/m) (MPN/100mL) (MPN/100mL) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (NTU) (m) 

06-Mar-03 0 4.7 0.0914 42.8 22.5 11 90 <0.01 0.004 <0.01 0.08 9.21 32.9 1.6 24.2 0.3 
08-May-03 0 <2 0.0758 40.8 26.3 27 80 <0.01 0.007 <0.01 0.10 7.52 22.0 1.4 19.5 0.4 
11-Sep-03 0 <2 0.0422 19.9 23.5 800 1300 0.22 0.151 0.02 0.10 7.57 14.4 1.7 21.2 0.25 
18-Nov-03 0 <2 0.045 36.0 25.7 8 110 0.81 0.092 0.03 0.15 7.25 17.4 1.8 25.0 0.25 
                 
Mean  1.9 0.0636 34.9 25 212 395 0.26 0.064 0.015 0.11 7.9 21.7 1.63 22.5 0.3 
Median  1 0.0604 38.4 24.6 19 100 0.11 0.050 0.013 0.10 7.5 19.7 1.65 22.7 0.3 
                 
06-Mar-03 5 4.3 0.0909 43.8 22.4 4 30 <0.01 0.004 <0.01 0.10 8.77 29.4 1.4 28.8  
08-May-03 5 <2 0.0932 41.5 26.4 8 70 <0.01 0.006 <0.01 0.10 7.49 20.8 1.4 19.8  
11-Sep-03 5 <2 0.0418 33.4 23.8 800 1300 0.28 0.155 0.02 0.14 7.52 25.0 1.2 31.6  
18-Nov-03 5 3.6 0.0477 36.3 26.1 17 170 0.91 0.089 0.06 0.22 7.3 30.2 2.6 36.4  
                 
Mean  2.5 0.0684 38.7525 24.7 207 393 0.30 0.064 0.023 0.14 7.8 26.4 1.7 29.2  
Median  2.3 0.0693 38.905 25.0 13 120 0.14 0.048 0.013 0.12 7.5 27.2 1.4 30.2  
                 
 
N.B. mg/L = g/m3 = g m-3    
 NNN represents nitrate + nitrite nitrogen
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APPENDIX 46: LAKE TOMARATA 
 
Annual mean and median chemical and bacteriological quality of Lake Tomarata 
 

Date Depth 

 
 
BOD Chl a Chloride EC 

Faecal 
 Coliforms 

Presumptive 
Coliforms NH4-N NNN DRP TP pH SS TKN Turb 

 
Secchi 
Depth 

 (m) 
 
(mg/L) (mg/L) (mg/L) (mS/m) (MPN/100mL) (MPN/100mL) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (NTU) (m) 

06-Mar-03 0 <2 0.0073 38.20 14.9 1 30 <0.01 0.006 <0.01 0.03 7.43 2.0 0.2 1.8 1.8 
08-May-03 0 <2 0.0095 37.70 17.7 11 30 <0.01 0.006 <0.01 0.05 7.63 2.0 0.5 1.4 1.8 
11-Sep-03 0 <2 0.0085 18.00 18.7 13 23 <0.01 0.001 <0.01 0.02 7.64 1.1 0.4 1.7 1.5 
18-Nov-03 0 <2 0.0040 37 17.8 11 30 <0.01 0.004 <0.01 0.02 7.32 3.0 0.2 1.4 1.2 
                 
Mean  1 0.0073 32.7 17.3 9 28 0.005 0.004 0.01 0.03 7.5 2.0 0.3 1.6 1.6 
Median  1 0.0079 37.4 17.8 11 30 0.005 0.005 0.005 0.03 7.5 2.0 0.3 1.5 1.6 
                 
06-Mar-03 5 <2 0.0072 38.0 14.8 <2 50 <0.01 0.006 <0.01 0.02 7.45 3.1 0.6 1.8  
08-May-03 5 <2 0.0098 38.4 17.7 7 800 <0.01 0.007 <0.01 0.03 7.56 1.1 0.5 1.3  
11-Sep-03 5 <2 0.0082 19.9 17.0 17 30 0.02 0.003 <0.01 0.02 7.84 1.2 0.9 1.9  
18-Nov-03 5 <2 0.0062 37.2 17.8 4 13 <0.01 0.005 <0.01 0.02 7.35 0.1 0.2 1.3  
                 
Mean  1 0.0079 33.4 16.8 7 223 0.009 0.005 0.01 0.02 7.6 1.4 0.6 1.6  
Median  1 0.0077 37.6 17.4 6 40 0.005 0.006 0.005 0.02 7.5 1.2 0.6 1.6  
                 
 
N.B. mg/L = g/m3 = g m-3    
 NNN represents nitrate + nitrite nitrogen.
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APPENDIX 47: LAKE WAINAMU 
 
Annual mean and median chemical and bacteriological quality of Lake Wainamu 
 

Date Depth 

 
 
BOD Chl a Chloride EC 

Faecal 
Coliforms 

Presumptive 
Coliforms NH4-N NNN DRP TP pH SS TKN Turb 

 
Secchi 
Depth 

 (m) 
 
(mg/L) (mg/L) (mg/L) (mS/m) (MPN/100mL) (MPN/100mL) (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L) (mg/L) (NTU) (m) 

06-Mar-03 0 <2 0.0072 41.2 20.5 13 30 <0.01 0.004 <0.01 0.03 7.9 4.5 0.20 5.4 1.0 
08-May-03 0 <2 0.0039 42.2 21.1 30 280 <0.01 0.009 <0.01 0.02 7.6 2.3 0.70 3.9 1.2 
20-Nov-03 0 <2 0.0113 42.5 21.0 12 37 <0.01 0.006 0.02 0.03 7.6 2.7 0.45 12.0 0.6 
                 
Mean  1.0 0.0075 42.0 20.9 18 116 0.005 0.006 0.010 0.027 7.7 3.2 0.5 7.1 0.9 
Median  1.0 0.0072 42.2 21.0 13 37 0.005 0.006 0.005 0.03 7.6 2.7 0.5 5.4 1.0 
                 
06-Mar-03 5 <2 0.0033 42.2 20.6 30 30 <0.01 0.005 <0.01 0.03 7.7 2.5 0.20 5.8  
08-May-03 5 <2 0.0054 42.0 21.1 8 50 <0.01 0.005 <0.01 0.02 7.5 1.9 1.10 3.8  
20-Nov-03 5 <2 0.0127 42.45 21 21 50 <0.01 0.006 0.02 0.04 7.51 2.4 0.7 12.30  
                 
Mean  1.0 0.0071 42.2 20.9 20 43 0.005 0.005 0.01 0.03 7.6 2.3 0.7 7.3  
Median  1.0 0.0054 42.2 21.0 21 50 0.005 0.005 0.005 0.03 7.5 2.4 0.7 5.8  
                 
 
N.B. mg/L = g/m3 = g m-3    
 NNN represents nitrate + nitrite nitrogen.
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APPENDIX 48: LAKE  DEPTH  PROFILES  FOR TEMPERATURE  AND  DISSOLVED OXYGEN, 2003. 



 

Annual Report January – December 2003 187 

 

14 16 18 20 22 24

0 2 4 6 8 10

0

2

4

6

8

10

12

14

Temp DO

DO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Kuwakatai 6 March 2003



 

Annual Report January – December 2003 188 

12 14 16 18 20 22

0 2 4 6 8 10 12

0

1

2

3

4

5

6

7

8

Temp DODO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Kuwakatai 11 September 2003



 

Annual Report January – December 2003 189 

14 16 18 20 22 24

0 2 4 6 8 10

0

2

4

6

8

10

12

Temp DO

DO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Kuwakatai 8 May 2003



 

Annual Report January – December 2003 190 

 
 

12 14 16 18 20 22

0 2 4 6 8 10 12

0

2

4

6

8

10

Temp DODO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Kuwakatai 20 November 2003

 
 



 

Annual Report January – December 2003 191 

12 14 16 18 20 22 24

0 2 4 6 8 10

0

5

10

15

20

25

Temp DO

DO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Ototoa 7 March 2003

 



 

Annual Report January – December 2003 192 

12 14 16 18 20 22 24

0 2 4 6 8 10

0

5

10

15

20

25

Temp DO

DO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Ototoa 8 May 2003



 

Annual Report January – December 2003 193 

 

12 13 14 15 16 17 18

0 2 4 6 8 10 12

0

5

10

15

20

25

Temp DODO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Ototoa 11 September 2003



 

Annual Report January – December 2003 194 

 
 

 
 

14 15 16 17 18 19 20

0 2 4 6 8 10

0

5

10

15

20

25

Temp DODO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Ototoa 18 November 2003



 

Annual Report January – December 2003 195 

12 14 16 18 20 22 24

0 2 4 6 8 10

0

10

20

30

40

50

60

Temp DO

DO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Pupuke 14 May 2003



 

Annual Report January – December 2003 196 

12 14 16 18 20 22 24

0 2 4 6 8 10 12

0

10

20

30

40

50

60

Temp DO mg/LDO % Saturation/10

DO mg/L
DO % saturation/10

Depth (m)

Temperature (oC)

Lake Pupuke 7 October 2003

 
 



 

Annual Report January – December 2003 197 

12 14 16 18 20 22 24

0 2 4 6 8 10

0

10

20

30

40

50

60

Temp DO mg/LDO % Saturation/10

DO mg/L
DO % saturation/10

Depth (m)

Temperature (oC)

Lake Pupuke 14 November 2003



 

Annual Report January – December 2003 198 

 

20 21 22 23 24 25 26 27

0 2 4 6 8 10 12

0

1

2

3

4

5

Temp DO

DO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Spectacle 6 May 2003

 



 

Annual Report January – December 2003 199 

 

12 14 16 18 20 22 24

0 2 4 6 8 10

0

1

2

3

4

5

6

Temp DO

DO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Spectacle 8 May 2003

 



 

Annual Report January – December 2003 200 

12 14 16 18 20 22

0 2 4 6 8 10

0

1

2

3

4

5

Temp DODO %sat/10

DO mg/L
DO % saturation/10

Depth (m)

Temperature (oC)

Lake Spectacle 11 September 2003

 



 

Annual Report January – December 2003 201 

12 14 16 18 20 22

0 1 2 3 4 5 6 7

0

1

2

3

4

5

Temp DO %sat/10DO

DO mg/L
DO % saturation/10

Depth (m)

Temperature (oC)

Lake Spectacle 18 November 2003

 
 
 



 

Annual Report January – December 2003 202 

18 19 20 21 22 23

0 2 4 6 8 10

0

1

2

3

4

5

6

7

Temp DO

DO %sat/10

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Tomarata 6 Mar 2003



 

Annual Report January – December 2003 203 

 
 
 
 
 

16 17 18 19 20 21 22

4 5 6 7 8 9 10

0

1

2

3

4

5

6

Temp DO mg/LDO % Saturation/10

DO mg/L
DO % saturation/10

Depth (m)

Temperature (oC)

Lake Tomarata 8 May 2003



 

Annual Report January – December 2003 204 

 

12 13 14 15 16 17 18

0 2 4 6 8 10 12

0

1

2

3

4

5

6

7

Temp DODO %sat/10

DO mg/L
DO % saturation/10

Depth (m)

Temperature (oC)

Lake Tomarata 11 September 2003



 

Annual Report January – December 2003 205 

 

16 17 18 19 20 21 22

0 2 4 6 8 10 12

0

1

2

3

4

5

6

7

Temp DODO %sat/10

DO mg/L
DO % saturation/10

Depth (m)

Temperature (oC)

Lake Tomarata 18 November 2003



 

Annual Report January – December 2003 206 

 

16 18 20 22 24 26

0 2 4 6 8 10

0

2

4

6

8

10

Temp DO mg/LDO % Saturation

DO mg/L
DO % saturation/10

Depth (m)

Temperature (oC)

Lake Wainamu 6 March 2003



 

Annual Report January – December 2003 207 

 

14 16 18 20 22 24

0 2 4 6 8 10

0

1

2

3

4

5

6

7

8

Temp DO %sat/10

DO

DO mg/L
DO % saturation/10

Depth

Temperature (oC)

Lake Wainamu 8 May 2003

 
 



 

Annual Report January – December 2003 208 

14 16 18 20 22 24

0 2 4 6 8 10

0

2

4

6

8

10

Temp DO %sat/10DO

DO mg/L
DO % saturation/10

Depth (m)

Temperature (oC)

Lake Wainamu 20 November 2003



 

Annual Report January – December 2003  
  

209

 
 

APPENDIX 49: LAKES : TIME-SERIES PLOTS  



 

Annual Report January – December 2003  
  

210

 
 

 

0

2

4

6

8

10

B
O

D
 (m

gO
/L

) Lake Kereta Surface

0

2

4

6

8

10

B
O

D
 (m

gO
/L

)

Lake Kuwakatai Surface
5 metres
Bottom

1

1.   >16   16 Nov 1993

(Bottom sample)

0

2

4

6

8

10

B
O

D
 (m

gO
/L

)

Lake Ototoa Surface
10 metres
Bottom

0

2

4

6

8

10

B
O

D
 (m

gO
/L

)

Lake Pupuke 5 metres

50 metres
25 metres

0

2

4

6

8

10

B
O

D
 (m

gO
/L

)

Lake Spectacle Surface
Bottom

0

2

4

6

8

10

B
O

D
 (m

gO
/L

)

Lake Tomarata Surface
Bottom

0

2

4

6

8

10

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

B
O

D
 (m

gO
/L

)

Lake Wainamu Surface
5 metres
Bottom



 

Annual Report January – December 2003  
  

211

 
 

0

20

40

60

80

100

C
hl

or
id

e 
(m

g/
L) Lake Kereta Surface

0

20

40

60

80

100

C
hl

or
id

e 
(m

g/
L)

Lake Kuwakatai Surface
5 metres

Bottom

0

20

40

60

80

100

C
hl

or
id

e 
(m

g/
L)

Lake Ototoa Surface
10 metres
Bottom

0

20

40

60

80

100

C
hl

or
id

e 
(m

g/
L)

Lake Pupuke 5 metres

50 metres
25 metres

0

20

40

60

80

100

C
hl

or
id

e 
(m

g/
L)

Lake Spectacle Surface
Bottom

0

20

40

60

80

100

C
hl

or
id

e 
(m

g/
L)

Lake Tomarata Surface
Bottom

0

20

40

60

80

100

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

C
hl

or
id

e 
(m

g/
L)

Lake Wainamu Surface
5 metres
Bottom



 

Annual Report January – December 2003  
  

212

 
 

 

0

0.5

1

1.5

C
hl

or
op

hy
ll 

a 
(m

g/
L) Lake Kereta Surface

0

0.5

1

1.5

C
hl

or
op

hy
ll 

a 
(m

g/
L) Lake Kuwakatai Surface

5 metres
Bottom

0

0.5

1

1.5

C
hl

or
op

hy
ll 

a 
(m

g/
L) Lake Ototoa Surface

10 metres
Bottom

0

0.5

1

1.5

C
hl

or
op

hy
ll 

a 
(m

g/
L) Lake Pupuke 5 metres

50 metres
25 metres

1

1.   1.64   24 Aug 1994

0

0.5

1

1.5

C
hl

or
op

hy
ll 

a 
(m

g/
L) Lake Spectacle Surface

Bottom

0

0.5

1

1.5

C
lo

ro
ph

yl
l a

 (m
g/

L) Lake Tomarata Surface
Bottom

0

0.5

1

1.5

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

C
hl

or
op

hy
ll 

a 
(m

g/
L) Lake Wainamu Surface

5 metres
Bottom



 

Annual Report January – December 2003  
  

213

 
 

 

0

10

20

30

40

50

C
on

du
ct

iv
ity

 (m
S/

m
)

Lake Kereta Surface

0

10

20

30

40

50

C
on

du
ct

iv
ity

 (m
S/

m
)

Lake Kuwakatai Surface
5 metres
Bottom

0

10

20

30

40

50

C
on

du
ct

iv
ity

 (m
S/

m
)

Lake Ototoa Surface
10 metres
Bottom

0

10

20

30

40

50

C
on

du
ct

iv
ity

 (m
S/

m
)

Lake Pupuke 5 metres

50 metres
25 metres

0

10

20

30

40

50

C
on

du
ct

iv
ity

 (m
S/

m
)

Lake Spectacle Surface
Bottom

0

10

20

30

40

50

C
on

du
ct

iv
ity

 (m
S/

m
)

Lake Tomarata Surface
Bottom

0

10

20

30

40

50

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

C
on

du
ct

iv
ity

 (m
S/

m
)

Lake Wainamu Surface
5 metres
Bottom



 

Annual Report January – December 2003  
  

214

 
 

 

0

0.05

0.1

0.15

0.2

Lake Kereta Surface

D
R

P 
(m

g/
L)

0

0.05

0.1

0.15

0.2

D
R

P 
(m

g/
L)

Lake Kuwakatai Surface
5 metres
Bottom

0

0.05

0.1

0.15

0.2

D
R

P 
(m

g/
L)

Lake Ototoa Surface
10 metres
Bottom

0

0.05

0.1

0.15

0.2

D
R

P 
(m

g/
L)

Lake Pupuke 5 metres

50 metres
25 metres

0

0.05

0.1

0.15

0.2

D
R

P 
(m

g/
L)

Lake Spectacle Surface
Bottom

0

0.05

0.1

0.15

0.2

D
R

P 
(m

g/
L)

Lake Tomarata Surface
Bottom

0

0.05

0.1

0.15

0.2

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

D
R

P 
(m

g/
L)

Lake Wainamu Surface
5 metres
Bottom



 

Annual Report January – December 2003  
  

215

 
 

 

0

200

400

600

800

1000
SurfaceLake Kereta 1 2 3

1.   5400   26 Feb 1993
2.   1800   26 May 1994
3.   5000   18 Aug 1998
4.   3000   18 Nov  2003

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

4

0

200

400

600

800

1000
Lake Kuwakatai Surface

5 metres
Bottom

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

0

200

400

600

800

1000
Lake Ototoa Surface

10 metres
Bottom

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

0

200

400

600

800

1000
Lake Pupuke 5 metres

50 metres
25 metres

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

0

200

400

600

800

1000
Lake Spectacle Surface

Bottom
1

1.   2400   13 Aug 1998

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

0

200

400

600

800

1000

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Lake Tomarata Surface
Bottom

1

1.   1300   13 Aug 1998

0

200

400

600

800

1000

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

Lake Wainamu Surface
5 metres
15 metres

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)



 

Annual Report January – December 2003  
  

216

 
 

 

0.1

1

10

Lo
g 

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

SurfaceLake Kereta

0.1

1

10

Lo
g 

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Lake Kuwakatai Surface
5 metres

Bottom

0.1

1

10

Lo
g 

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Lake Ototoa Surface
10 metres
Bottom

0.1

1

10

Lo
g 

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Lake Pupuke 5 metres

50 metres
25 metres

0.1

1

10

Lo
g 

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

SurfaceLake Spectacle
Bottom

0.1

1

10

Lo
g 

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Lake Tomarata Surface
Bottom

0.1

1

10

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

Lo
g 

Fa
ec

al
 C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Lake Wainamu Surface
5 metres
Botoom



 

Annual Report January – December 2003  
  

217

 
 

0

2000

4000

6000

8000

1 104

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

SurfaceLake Kereta

0

100

200

300

400

500

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Lake Kuwakatai Surface
5 metres
Bottom

0

100

200

300

400

500

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Lake Ototoa Surface
10 metres
Bottom

0

100

200

300

400

500

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Lake Pupuke 5 metres

50 metres
25 metres

1

1.   600   25 Nov 2002

0

500

1000

1500

2000

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Surface
Bottom

Lake Spectacle

1 & 2

3 4

1.   2500   19 Nov 1992
2.   3500   19 Nov 1992
3.   3000   13 Aug 1998
4.   5000   29 Nov 1999

0

100

200

300

400

500

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Lake Tomarata Surface
Bottom

1

1.  1300   13 Aug 1998
2.   800   8 May 2003

2

0

100

200

300

400

500

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s

(M
P

N
/1

00
 m

L)

Lake Wainamu Surface
5 metres
Bottom

1 2

1.   540     4 Aug 1995
2.   800   19 Nov 1997

3

3.   700   28 Aug 2002



 

Annual Report January – December 2003  
  

218

 
 

 

0.1

1

10

Lo
g 

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s 

(M
P

N
/1

00
 m

L)
SurfaceLake Kereta

0.1

1

10
Lake Kuwakatai Surface

5 metres
Bottom

Lo
g 

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s 

(M
P

N
/1

00
 m

L)

0.1

1

10
Lake Ototoa Surface

10 metres
Bottom

Lo
g 

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s 

(M
P

N
/1

00
 m

L)

0.1

1

10
Lake Pupuke 5 metres

25 metres
50 metres

Lo
g 

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s 

(M
P

N
/1

00
 m

L)

0.1

1

10
Surface
Bottom

Lake Spectacle

Lo
g 

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s 

(M
P

N
/1

00
 m

L)

0.1

1

10
Lake Tomarata Surface

Bottom

Lo
g 

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s 

(M
P

N
/1

00
 m

L)

0.1

1

10

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

Lake Wainamu Surface
5 metres
Bottom

Lo
g 

P
re

su
m

pt
iv

e 
C

ol
ifo

rm
s 

(M
P

N
/1

00
 m

L)



 

Annual Report January – December 2003  
  

219

 
 

 

0

0.2

0.4

0.6

0.8

1
SurfaceLake Kereta

A
m

m
on

ia
 (N

H
4-N

 m
g/

L)

0

0.2

0.4

0.6

0.8

1
Lake Kuwakatai Surface

5 metres
Bottom

A
m

m
on

ia
 (N

H
4-N

 m
g/

L)

0

0.2

0.4

0.6

0.8

1
Lake Ototoa Surface

10 metres
Bottom

A
m

m
on

ia
 (N

H
4-N

 m
g/

L)

0

0.2

0.4

0.6

0.8

1
Lake Pupuke 5 metres

50 metres
25 metres

1

1.   1.3   21 May 1999

A
m

m
on

ia
 (N

H
4-N

 m
g/

L)

0

0.2

0.4

0.6

0.8

1
Surface
Bottom

Lake Spectacle

A
m

m
on

ia
 (N

H
4-N

 m
g/

L)

0

0.2

0.4

0.6

0.8

1

A
m

m
on

ia
 (N

H
4-N

 m
g/

L)

Lake Tomarata Surface
Bottom

0

0.2

0.4

0.6

0.8

1

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

A
m

m
on

ia
 (N

H
4-N

 m
g/

L)

Lake Wainamu Surface
5 metres
Bottom



 

Annual Report January – December 2003  
  

220

 
 

 

0

0.1

0.2

0.3

0.4

0.5
SurfaceLake Kereta

N
N

N
 (m

g/
L)

0

0.1

0.2

0.3

0.4

0.5
Lake Kuwakatai Surface

5 metres
Bottom

N
N

N
 (m

g/
L)

0

0.1

0.2

0.3

0.4

0.5
Lake Ototoa Surface

10 metres
Bottom

N
N

N
 (m

g/
L)

0

0.1

0.2

0.3

0.4

0.5

N
N

N
 (m

g/
L)

Lake Pupuke 5 metres

50 metres
25 metres

0

0.1

0.2

0.3

0.4

0.5
Surface
Bottom

Lake Spectacle

N
N

N
 (m

g/
L)

0

0.1

0.2

0.3

0.4

0.5
Lake Tomarata Surface

Bottom

N
N

N
 (m

g/
L)

0

0.1

0.2

0.3

0.4

0.5

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

Lake Wainamu Surface
5 metres
Bottom

N
N

N
 (m

g/
L)



 

Annual Report January – December 2003  
  

221

 
 

 

6

7

8

9

10

11

12

pH
SurfaceLake Kereta

6

7

8

9

10

11

12

pH

Lake Kuwakatai Surface
5 metres
Bottom

6

7

8

9

10

11

12

pH

Lake Ototoa Surface
10 metres
Bottom

6

7

8

9

10

11

12

pH

Lake Pupuke 5 metres

50 metres
25 metres

1

1.   3.3   31 May 1993

6

7

8

9

10

11

12

pH

Surface
Bottom

Lake Spectacle

6

7

8

9

10

11

12

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

pH

Lake Wainamu Surface
5 metres
Bottom

6

7

8

9

10

11

12

pH

Lake Tomarata Surface
Bottom



 

Annual Report January – December 2003  
  

222

 
 

 

0

0.1

0.2

0.3

0.4

0.5

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

P
ho

sp
ho

ru
s 

(m
g/

L) Lake Wainamu Surface
5 metres
Bottom

1

1.   0.51   21 Nov 1996

0

0.1

0.2

0.3

0.4

0.5

P
ho

sp
ho

ru
s 

(m
g/

L) SurfaceLake Kereta

0

0.1

0.2

0.3

0.4

0.5

P
ho

sp
ho

ru
s 

(m
g/

L) Surface
5 metres
Bottom

Lake Kuwakatai

1

1.   0.91   31 Aug 1993

0

0.1

0.2

0.3

0.4

0.5
Lake Ototoa Surface

10 metres
Bottom

P
ho

sp
ho

ru
s 

(m
g/

L)

0

0.1

0.2

0.3

0.4

0.5
Lake Pupuke 5 metres

50 metres
25 metres

P
ho

sp
ho

ru
s 

(m
g/

L)

0

0.1

0.2

0.3

0.4

0.5

P
ho

sp
ho

ru
s 

(m
g/

L) Surface
Bottom

Lake Spectacle

0

0.1

0.2

0.3

0.4

0.5

P
ho

sp
ho

ru
s 

(m
g/

L) Lake Tomarata Surface
Bottom



 

Annual Report January – December 2003  
  

223

 
 

0

10

20

30

40

50

S
us

pe
nd

ed
 S

ol
id

s
(m

g/
L)

SurfaceLake Kereta

0

10

20

30

40

50

S
us

pe
nd

ed
 S

ol
id

s
(m

g/
L)

Surface
5 metres
Bottom

Lake Kuwakatai

0

10

20

30

40

50

S
us

pe
nd

ed
 S

ol
id

s
(m

g/
L)

Lake Ototoa Surface
10 metres
Bottom

1

1.   58.9   24 Feb 1994

0

10

20

30

40

50

S
us

pe
nd

ed
 S

ol
id

s
(m

g/
L)

Lake Pupuke 5 metres

50 metres
25 metres

1

1.   112   26 May 1994

0

10

20

30

40

50

S
us

pe
nd

ed
 S

ol
id

s
(m

g/
L)

Surface
Bottom

Lake Spectacle 1

1.    77   5 Mar 01

2

2.   55   18 Feb 2002

0

10

20

30

40

50

S
us

pe
nd

ed
 S

ol
id

s
(m

g/
L)

Lake Tomarata Surface
Bottom

0

10

20

30

40

50

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

S
us

pe
nd

ed
 S

ol
id

s
(m

g/
L)

Lake Wainamu Surface
5 metres
Bottom



 

Annual Report January – December 2003  
  

224

 
 

0

10

20

30

40

50

Tu
rb

id
ity

 (N
TU

) SurfaceLake Kereta

0

10

20

30

40

50

Tu
rb

id
ity

 (N
TU

)

Surface
5 metres
Bottom

Lake Kuwakatai

0

10

20

30

40

50

Tu
rb

id
ity

 (N
TU

) Lake Ototoa Surface
10 metres
Bottom

0

10

20

30

40

50

Tu
rb

id
ity

 (N
TU

) Lake Pupuke 5 metres

50 metres
25 metres

0

10

20

30

40

50

Tu
rb

id
ity

 (N
TU

) Surface
Bottom

Lake Spectacle

1.   59.4   11 Feb 2002

1

0

10

20

30

40

50

Tu
rb

id
ity

 (N
TU

) Lake Tomarata Surface
Bottom

0

10

20

30

40

50

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

Tu
rb

id
ity

 (N
TU

) Lake Wainamu Surface
5 metres
Bottom



 

Annual Report January – December 2003  
  

225

 
 

 

0

2

4

6

8

10
Secchi

S
ec

ch
i D

ep
th

 (m
)

SurfaceLake Kereta

No measurements 

0

2

4

6

8

10
Surface

S
ec

ch
i D

ep
th

 (m
) Lake Kuwakatai

0

2

4

6

8

10

Lake Ototoa Surface

S
ec

ch
i D

ep
th

 (m
)

0

2

4

6

8

10

Lake Pupuke Surface

S
ec

ch
i D

ep
th

 (m
)

0

2

4

6

8

10
Lake Spectacle Secchi

S
ec

ch
i D

ep
th

 (m
)

0

2

4

6

8

10
Lake Tomarata Surface

S
ec

ch
i D

ep
th

 (m
)

0

2

4

6

8

10
Lake Waimanu Surface

1-Jul-1991 1-Jul-1995 1-Jul-1999 1-Jul-2003

S
ec

ch
i D

ep
th

 (m
)


