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What are we worried abouf?
Contaminants — Which ones?

Transport - Where do they go?

Fate - How are they transformed?
Receptors -What impacts do they have?
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Source: (Richards, Withers, Paterson, McRoberts, & Stutter, 2016)
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NZ Property Titles, NZ Road Centre line (Electoral), NZ River Polygons (Topo, 1:50k), NZ Lake Polygons (Topo, 1:50k), NZ River Centrefines (Topo, 1:5(
sourced from the LINZ Data Service http.//data.linz.govt nz/ and licensed by LINZ for re-use under the Creative Commons Attribution 3.0 New Zealand
licence.
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Septic tank image source: Jane Thomas
(http://ian.umces.edu/imagelibrary/displayimage-6130.html)
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Otago Regional Council:
areas where nitrogen
loading exceeds 30
kg/ha/year = high priority
for change.
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Hydrology Water Quality Ecology

Total Nitrogen, NH,-N
and E.coli. > ORC (2016)

Receiv
e Schedule 15 good water Seasonal surface water quality
c[Silelde\'A  groundwater . : e
: qguality targets for Lake  degradation within the harbour
Harbour discharge

Wakatipu May be declining annually.
Manganese and iron
concentrations elevated.

poorly mixed

Macroinvertebrates diversity
and abundance is decreased

Receives : . :
Longevity of benthic dwelling
c[ilelde\'A  groundwater . : . .
: Iron deposition. fish may be limited in this area.
Jetty discharge iy
. Macrophyte communities
well mixed

suffered morphological iron
toxicity symptoms.
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Recreational use of Lake

E.coli and health risk...viruses Groundwater

1-4m

below ground surface

For gravel aquifers, the ESR indicative gu
10 m is required for the satisfactory remd
viruses within 300 m of the disposal field (

Efficacy of soil treatment of wastewater reduces “as septic tank
density increases, as systems age, or if they are sited to close to
groundwater or within saturated or otherwise unsuitable soils”
(Lusk, et al., 2017)
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e e3Scientific (208) Ecolgical Assessment of
Glenorchy Freshwater Habitats: Lake Wakatipu
Margins and Glenorchy Lagoon

e e3Scientific (2018) Environmental Effects of
On-Site Sewage Management in Glenorchy
Stage 2: Investigations
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Lagoo'n
Glenorchy Halfway Lagoon East
Buckler Burn Glenorchy Harbour Jetly Bridge Arm Lagoon bridge Rees Guideline
Parameters 30/11/2017 22/01/2018 18/04/2018 30/11/2017 22/01/2018 18/04/2018 18/04/2018 18/04/2018 18/04/2018 30/11/2017 22/01/2018 18/04/2018 30/11/2017 22/01/2018 18/04/2018 Valuves
g pH 7.26 7.94 7.45 6.45 6.21 7.02 7.54 6.85 7.12 7.27 7.35 6.93 7.27 7.33 7 50-9.0'
- g EC 762 103 80 121 133.6 83.2 64.4 87.1 92.7 101 105.6 85.1 94.4 105.7 85.4 n/a
E g Temp C 13.9 13.6 5.4 154 15.5 12 12.1 7.6 7.9 19.1 21.6 7.8 179 20.9 78 n/a
§ Eh (mV) 104.1 136 136.1 27 322 173 2.6 57.8 46 2.5 -10.4 29.1 -35 -16 44.4 n/a
= |DO (mg/L) 11.23 9.88 12.67 6.22 3.99 9.65 10.41 8.88 8.49 8.24 8.48 8.77 9.18 8.56 9.33 <42
Calcium 13.6 17.8 13.7 17.9 19.4 114 9.4 134 143 17.5 17.7 12.7 16.2 17.2 128 n/a
Magnesium 0.47 0.66 0.57 1.8 1.96 0.84 0.58 0.79 0.86 0.8 0.8 0.76 0.73 0.76 0.72 n/a
~ |Potassium 0.36 0.5 0.42 1.09 1.29 0.58 0.41 1.45 1.39 0.36 0.48 1.45 0.38 0.48 1.35 n/a
E» Sodium 0.89 1.24 0.99 2.6 28 1.42 1.15 1.49 1.56 1.36 1.38 1.45 1.25 1.38 1.41 n/a
% |Chloride 0.6 <0.5 <0.5 1.5 1.8 0.7 <0.5 0.9 0.9 0.7 0.7 0.8 0.6 0.7 08 120°
§ Bicarbonate
.§‘ (mg/Lat25°C) 41 55 40 69 76 38 29 42 45 55 55 40 51 58 43 n/a
g Sulphate 4.5 6.5 4.2 3.4 2.5 4.6 4.9 4.2 4.6 4.5 4.1 3.9 4.6 4.1 5 n/a
Bromide <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 n/a
DS 61 82 60 99 107 58 46 65 69 81 81 62 75 83 66 1000*
@ ~|lron 0.03 <0.02 0.04 0.56 0.43 0.15 0.13 0.32 0.56 0.79 0.34 0.57 0.64 0.52 0.55 0.3%
% ga Manganese 0.002 0.0021 0.0023 0.4 0.75 0.079 0.0155 0.034 0.04 0.126 0.142 0.049 0.084 0.123 0.052 1.2°
= Boron <0.0053 <0.005 <0.005 0.0073 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0053 <0.005 <0.005 <0.0053 <0.005 <0.005 0.09°
Total Nifrogen <0.11 <0.11 0.13 0.38 0.5 0.14 <0.11 0.19 0.19 0.12 <0.11 0.18 <0.11 <0.11 0.14 0.1%
Total NHs-N 0.012 <0.010 <0.010 0.036 0.036 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 0.01%°
Nitrite-N <0.002 <0.002 <0.002 0.004 0.008 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.075%"
~ [Nitrate-N 0.002 <0.002 0.037 0.28 0.37 0.107 0.018 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.075%"
? Total Kjeldahl <0.10 <0.10 <0.10 <0.10 0.13 <0.10 <0.10 0.19 0.19 0.12 <0.10 0.18 <0.10 <0.10 0.14 n/a
£ Nifrogen (TKN) . . . . . . . . . . . . . . .
£ |[Dissolved
§ Reactive <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.005*
O |Phosphorus
; Oligofrophic
& |[rotal 0.004 -
£ <0.004 <0.004 0.059 <0.004 0.004 <0.004 <0.004 0.012 0.016 <0.004 0.009 0.011 <0.004 0.008 0.022 3
2 |Phosphorus 0.01°/
0.005%
bocC <0.5 <0.5 1 <0.5 <0.5 <0.5 <0.5 2.6 2.6 12 <0.5 2.1 0.6 <0.5 1.5 n/a
E:fz;.] oomL <1* 46 7* 4" 25 14% 170" 900 * 130 * 150" 380 1,100 " 1o” 200 650" 50°/10%
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MW1 Mw2 MW3 P2 P3 P4 Town Guideline
Parameters Nov-17 Jan-18 Apr-18 Nov-17 Jan-18 Apr-18 Nov-17 Jan-18 Apr-18 Nov-17 Apr-18 Nov-17 Jan-18 Apr-18 Nov-17 Jan-18 Apr-18 Nov-17 Jan-18 Apr-18 Values

£ [PH 5.5 5.3 5.3 5.4 K 52 53 . 5.5 . 68 . 6.1 5.4 6.0 68 6.4 6.7 6.1 58 6.0 . n/a
° g EC 86 94 96 101 978 | 1137 28 29.7 28.3 230 | 2308 | 2339 || 80.4 83.3 83.8 183 | 176.7 | 1721 172 180 | 242.7 || 1627 n/a
g g Temp C 152 1.3 1.2 10.9 1.4 11.6 1.3 1.6 1.1 10.5 12,6 1.1 10.8 12.2 12.2 9.5 1.4 1.2 10.4 12.7 12.6 9.3 n/a
§ Eh (mV) 139 130 -120 181 233 150 169 120 -60 -151 123 -119 78 88 68 -59 -51 -62 96 84 101 690 n/a
= |DO (mg/l) 3.8 43 2.66 6.7 4.13 2.4 1.1 10 9.54 0.32 0.26 0.29 7.51 3.34 3.34 0.19 0.3 0.27 1.67 1.19 6.5 8.93 n/a
Calcium 8.4 8 9.5 8 7.8 8.7 1.96 2.1 1.96 25 25 25 12.1 12.1 12 24 23 22 22 23 27 30 n/a
Magnesium 1.48 1.45 1.79 1.39 1.28 1.54 0.48 0.54 0.55 1.03 1.05 1.15 1.03 1.01 1. 1.03 0.97 0.98 1.92 2.1 2.3 1.12 n/a
~ |Pofassium 1.66 188 1.82 6 58 6.2 0.64 0.75 0.64 1.71 1.79 1.77 1.35 1.45 1.42 09 1.01 1.03 3.6 3.1 52 0.65 n/a
E’ Sodium 43 7.4 4.4 48 4 5 2.1 2.3 2.2 2 2.1 2.1 1.65 1.87 1.84 1.65 1.69 1.69 4.4 7 9.2 1.54 n/a
Té Chloride 43 4.5 4. 2.1 2.6 3.7 1.8 2.4 1.8 0.6 0.7 0.6 0.7 1 0.9 0.6 0.8 <05 5 6 9.4 0.9 120°
© [Bicarbonate
'g. (mg/Lat25°C) || 25 29 27 25 23 26 12.6 1 12.1 94 97 103 46 47 45 90 87 88 84 94 102 88 n/a
= [Sulphate 2.8 2.4 3.3 6.6 5.1 6.9 <05 [ <05 | <05 || <05 | <05 | <05 1 0.8 1.2 <05 | <05 [ <05 3.5 2.9 3.8 3.9 n/a
Bromide 0.06 005 [ <005 [ <005 ] <005 [ <005 <005 ] <005 [ <005 [ <005 ] <005 [ <005 [ <0.05 | <0.05 [ <005 [ <0.05 | <0.05 [ <0.05 || <0.05 | <0.05 [ <0.05 || <0.05 n/a
DS 51 57 55 58 53 63 20 20 20 157 157 163 64 66 64 135 129 128 128 141 165 127 1000*
o ~|ron 0073 [ <002 | <002 [[<0.021| <0.02 | <0.02 || 0029 | <0.02 | <0.02 31 28 28 [[<0.021| <002 | <002 | 157 138 13.1 | 0037 | <0.02 | <0.02 || <0.02 n/a
1.°-, E» Manganese 0.0044 | 0.0035 | 0.0057 || 0.0042 | 0.0046 | 0.0053 || 0.0025 | 0.0066 | 0.004 || 1.43 1.38 1.41 [ 0.004 | 0.0035|0.0007 | 0.68 0.65 0.64 0.56 0.51 0.55 [[<0.0005 12°
= Boron 0.0058 | <0.005| 0.008 [ 0.022 | 0.009 | 0.016 [<0.0053| <0.005|<0.005| 0.0058 | <0.005 | <0.005 [<0.0053| <0.005 | <0.005[<0.0053[ <0.005| <0.005[ 0.0111 | <0.005 0.01 [ <0.005 0.09°
Total Nirogen 2.6 2.5 3.5 4.2 3.9 4.5 0.33 0.51 0.51 | <011 | 0.2 0.15 0.51 0.42 0.22 0.45 0.53 0.48 3.4 2.1 5.1 0.47
Total NHs-N 0017 [<0010| 001 || 0013 [<0010|<0.010] 0011 [<0.010| 0011 0.1 0.101 | 0.117 <0.010]|<0.010|<0.010[ 0.46 0.46 0.45 1.93 1 26 |<0010 0.01*
~ [Nifrite-N <0.002 | <0.002 [ <0.002[ <0.002 | <0.002 | <0.002[ <0.002 | <0.002 | <0.002[ <0.002| <0.002 | <0.002[ <0.002| <0.002 | <0.002[ <0.002| <0.002| <0.002( 0.004 | 0.009 | 0.003 ||<0.002| 0.075
S [Nitrate-N 25 24 3.4 4.1 38 4.4 0.27 0.38 0.39 [<0.002|<0.002|<0.002| 0.39 0.35 | 0.172 [[<0.002| <0.002|<0.002| 1.44 0.98 2.3 0.43 0.075*"
~E4 Total Kjeldahl
s Nitrogen (TKN) [| 0.12 | <0.10 | 0.14 [ 0.2 0.1 0.14 [ <010 | 0.3 0.12 [ <010 | 0.2 0.14 0.12 [ <0.0 | <010 | 0.45 0.53 0.48 1.98 1.1 28 |[ <0.10 n/a
c
§ Dissolved
g Reactive 0.005%°
»  |Phosphorus <0.004 | <0.004 | <0.004[ <0.004 | <0.004 | <0.004 <0.004 | <0.004 | <0.004 [ <0.004| <0.004 | <0.004 [ <0.004 | <0.004 | <0.004 [ <0.004| <0.004 | <0.004| 0.029 | 0.028 | 0.035 || <0.004
& |[Total
'5 Phosphorus <0.004| 0.006 [ 0.011 [[<0.004]|<0.004| 0.015 [[<0.004| 0.013 | 0.046 [[<0.004| 0.013 [ 0.027 [|<0.004| 0.014 | 0.006 || 0.007 | 0.062 006 [[0.025"] 0.04 0.047 || 0.004
bocC <05 | <05 0.8 08 <0.5 0.8 1 <05 | <05 | <05 [ <05 | <05 || <0.5 0.5 <05 || <05 | <05 | <05 || <05 | <05 | <05 | <05 n/a
E.coli sa
(cfu/100mL) PR RS P AN PR S 20 <1 38 <f <o <0t <1t <t <t <1t <t <t <t <t a1t <t <1? 50
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