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Table S1.  Possible factor scores with narrative calibration comments.
	Factor
	Sub-category
	Possible scores

	
	
	0
	1
	2
	2.5
	3
	3.5
	4
	5

	Scale
	Based on spatial area relative to regional size
	-
	Affects a small number of sites
	Affects urban areas
	
	
	Affects large sub-regional system (e.g. major river network)
	Occurs across region at multiple locations
	Occurs across region at all locations

	
	Based on human population exposed
	-
	
	
	
	
	
	Urban populations
	Contaminants in food

	Accumulation Capacity (examples in brackets)
	Progressive accumulation
	-
	Degrades readily
	
	
	Is moderately persistent
	
	
	Strongly accumulates over time

	
	Pooling
	-
	Transient or localised (rural odour issues)
	
	Routine but localised (air pollution near roadways)
	
	
	Relating to whole urban areas (PM10 in winter)
	Relating to whole region (Nitrogen in rural groundwater)

	
	Potential for cumulative damage (primarily from carcinogens or neurotoxic substances)
	-
	Low level exposure possible (rural pesticides)
	
	Mid-level exposure possible (urban diesel fumes)
	
	
	Significant exposure for some populations (arsenic in bore-water)
	

	Reversibility if sources were removed
	
	Readily reversible
	
	
	Partly reversible
	
	
	
	Not reversible (persists for decades)

	Potential harms to human health
	From chronic exposure
	No prospect of an adverse health impact
	Potential for impact on some exposed people
	
	Low impact on many people, or probable impact on a subset
	
	
	Known impact on a subset of exposed people
	Likely health impact on most exposed people

	
	From acute (short-term but high level) exposure
	Acute harm including fatality very unlikely to occur
	-
	-
	Fatality not known to have occurred but the possibility exists
	-
	-
	-
	Fatality known to have occurred

	Environmental impact
	
	Negligible or no impact on ecological receptors or ecosystems 
	Minor impact on some receptors or parts of some ecosystems
	
	Adverse impacts possible now or over the longer term. 
	
	
	
	Adverse impacts likely now or over the longer term

	Impact on production
	
	No impact on animal health or production can be envisaged
	Potential for some impact
	
	Possible impact on production or some farm animals
	
	
	
	Likely impact on animal welfare or production now or future

	Impact on trade
	
	No impact can be envisaged
	
	
	Moderate impact possible
	
	
	
	Eventual impact likely

	Impact on land-use flexibility
	
	Does not restrict future land uses
	
	
	May restrict some future land uses
	
	
	
	Likely to restrict most future land uses




Table S2.  Scores for environmental contamination issues for the Waikato region of New Zealand. (See Table 1 for primary source codes)
	Contamination issue 
	Total score out of 80

	Contamination to air:
	

	AA1.1 Sub-regional dispersal of mercury from industrial operations that involve large-scale coal combustion (e.g. Huntly thermal power station, dairy factories).
	9

	AA1.2 Hydrogen sulphide or radon associated with utilisation of geothermal resources for energy production in the Taupo Volcanic Zone (including Wairakei Power Station)
	13

	AA1.3 Kinleith Pulp & Paper mill: discharge to air including odour in town of Tokoroa
	10

	AA1.4 Odours associated with asphalting operations (e.g. in town of Hamilton)
	10

	AA2.1 Hazardous air pollutants (nitrogen oxides, carbon monoxide, benzene, VOCs, PM10) in urban air from petrol driven vehicles, including potential for ozone generation
	26

	AA2.2 Hazardous air pollutants (PM10, sulphur dioxide and PAHs) in urban air from diesel-powered vehicles
	27

	AA3.1 Hazardous air pollutants (primarily PM10) from domestic home heating in winter
	30.5

	AA3.2 Hazardous air pollutants (primarily PM10) to urban air from outdoor burning
	14

	AA3.3 Hazardous air pollutants (primarily PM10) to rural air from outdoor burning
	6

	AA3.4 Hazardous air pollutants from burning of copper-chrome arsenic treated timber in urban areas
	22.5

	AA4.1 Pollens from pastoral grasses and plantation forestry in rural areas
	30

	AA4.2 Pollens from plants in urban areas
	27

	AA5.1 Phosphate dust and PM10 from superphosphate application in rural areas
	16.5

	AA5.2 Non-phosphate dust and PM10  to air from lime and other application in rural areas
	10

	AA5.3 Volatile fluorides potentially released by reaction of superphosphate with silicon in soil
	14

	AA6.1 Summer dust storms in rural areas during drought conditions
	21

	AA6.2 Increase in dust as a result of climate change causing dust storms
	23

	AA7.1 Dispersal of pesticides in air causing exposure of rural communities
	26.5

	AA8.1 Rural odour issues
	16

	AA10.1 Global transport of industrial pollutants (excluding greenhouse gases)
	10

	AA12.1 Greenhouse gases generated within the Waikato Region
	26

	AA12.2 Greenhouse gases generated globally
	53

	AA13.1 Smoking and passive smoking
	25

	AA14.1 Pyrethroids or other pesticides from use of insect-sprays (indoors)
	10.5

	AA14.2 Nitrogen dioxide and carbon monoxide from un-vented gas heating (indoors)
	22.5

	AN7.1 Hydrogen sulphide gas in geothermal areas
	23

	AN7.2 Radon gas in geothermal areas
	18

	AN7.3 Ash clouds from volcanoes
	21.5

	Contamination to soil:
	

	SA1.1 Deposition of mercury from industries with large-scale coal combustion
	17

	SA1.2 Deposition of trace elements emitted by vehicles in urban areas
	19

	SA1.3 Deposition of hazardous organic substances (including PAHs) emitted by combustion sources (including vehicles and domestic home heating) in urban areas
	16.5

	SA2.1 Accumulation of cadmium in rural soils through use of phosphate fertilizers
	35.5

	SA2.2 Accumulation of fluorine in rural soils through use of phosphate fertilizers
	34.5

	SA2.3 Accumulation of uranium in rural soils through use of phosphate fertilizers
	21.5

	SA2.4 Accumulation of metals and organic substances in soils through use of sewage sludges
	20.5

	SA2.5 Accumulation of nitrogen in rural soils (see also SA5.2 and SA8.1) 
	17.5

	SA2.6 Accumulation of phosphorus in rural soils
	17.5

	SA2.7 Development of microbial antibiotic resistance in rural soils (through exposure to metals or antibiotics, source SA4)
	25

	SA2.8 Increasing acidity of rural soils (via nitrification, loss of base cations, P-fertilizers)
	20.5

	SA3.1 Legacy issues from historic use of DDT to control grass-grub in rural soils
	20

	SA3.10 Aerial application of brodifacoum to control mammalian pests
	5

	SA3.11 Ground use of cyanide or other baits to control mammalian pests
	2

	SA3.12 Loss of contaminants from treated timber while in use – rural and urban soils
	18.5

	SA3.2 Legacy issues associated with use of arsenic and dieldrin at former sheep sites
	30.5

	SA3.3 Legacy issues associated with use of lead arsenate as an insecticide
	16.5

	SA3.4 Use of soil fumigants – methyl bromide (to be replaced by methyl iodide?)
	13

	SA3.5 Use of modern organic pesticides (with no inorganic payload) in pastoral farming 
	16.5

	SA3.6 Use of modern organic pesticides (with no inorganic payload) in horticulture
	15.5

	SA3.7 Use of pesticides that incorporate inorganic constituents (copper, zinc, manganese, dithiocarbamates) on cropping and horticultural areas
	24.5

	SA3.8 Use of herbicides (terbuthylazine, hexazinol) in forestry clearing operations
	11.5

	SA3.9 Aerial application of sodium monofluoracetate (1080) in possum control operations
	6

	SA4.1 Use of zinc as a facial eczema preventative in pastoral farming
	31

	SA4.2 Use of trace elements as dietary supplements in farmed animals
	12

	SA4.3 Use of antibiotics, artificial hormones or other non-pesticide xenobiotic compounds in farmed animals
	16

	SA5.1 Excretion of natural and synthetic steroid hormones by farmed animals – impact on soil
	21

	SA5.2 Excretion of nitrogen by farmed animals – covered under SA2.5.
	17.5

	SA5.3 Excretion of microbial contaminants by farmed animals
	18

	SA6.1 Arsenic accumulation in soils irrigated with Waikato River water
	18.5

	SA8.1 Fixation of nitrogen by clover root nodules – covered under SA2.5.
	17.5

	SA9.1 Land contaminated by other industrial activities (generic contaminated sites)
	22.5

	SA10.1 Land contaminated by weathering or inappropriate removal of lead-based paint
	30.5

	SA10.2 Land contaminated by receiving road-side runoff
	17

	SA10.3 Land contaminated by weathering of galvanised iron structures
	19

	SA12.1 Large abandoned mine tailings site (Tui Mine and environs)
	31.5

	SA12.2 Landfills, monofills and hazardous waste repositories
	23

	Contamination to groundwater:
	

	GA1.1 Discharge of nitrogen to rural groundwater – see SA2.5, SA5.2, and SA8.1
	26

	GA1.2 Discharge of phosphorus to rural groundwater
	11

	GA1.3 Discharge of sulphate to rural groundwater
	11

	GA1.4 Discharge of microbial contaminants to rural groundwater – see SA5.3
	25

	GA1.5 Discharge of soluble pesticides to rural groundwater – see SA3.5-10
	14

	GA1.6 Potential discharge of steroid hormones from farmed animals to rural groundwater – see SA5.1
	6

	GA1.7 Potential discharge of antibiotic residues and other (non-pesticide) xenobiotic compounds to rural groundwater – see SA4.3
	10

	GA1.8 Potential discharge of cadmium to rural groundwater – see SA2.1
	6

	GA1.9 Potential discharge of fluorine to rural groundwater – see SA2.2
	6

	GA1.10 Potential discharge of uranium to rural groundwater – see SA2.3
	6

	GA1.11 Potential discharge of zinc to rural groundwater – see SA4.1
	11

	GA1.12 Potential discharge of CCA (copper, chromium or arsenic) from treated posts to rural groundwater – see SA3.12
	8

	GA1.13 Progressive acidification of rural groundwater – see SA2.8
	16

	GA2.1 Discharge of dissolved organic matter to rural groundwater, including potential to induce release of arsenic by causing reductive dissolution of iron oxides – see SN3.1
	13.5

	GA2.2 Drawdown of groundwater causing a lowering of the oxidation zone
	10

	GA3.1 Discharge of hydrocarbons to groundwater from leaking underground storage tanks – subset class of SA9.1
	10

	GA3.2 Discharge of microbial contaminants and nutrients to groundwater from unlined waste ponds and septic tank systems
	13

	GA3.3 Discharges of trade-waste or microbial contaminants to groundwater from leaking sewer lines (e.g. loss of perchloroethylene from dry cleaning operations) – subset class of SA9.1 
	13

	GA3.5 Contamination of groundwater from old mine tailings sites – see SA12.1
	10

	GA3.6 Contamination of groundwater from old unlined municipal landfill sites – see SA12.2
	10

	GN1.1 Geothermal discharges of arsenic, mercury and hydrogen sulphide into groundwater
	12

	GN1.2 Natural release of arsenic caused by reductive dissolution of iron oxides or oxidation of organic matter in soils – see also SN3.1
	15

	GN1.3 Natural boron in groundwater
	11

	Contamination to surface waters and river and lakebed sediments:
	

	WA1.1 Increased suspended sediment in streams, rivers and lakes as a result of human activity
	25.5

	WA2.1 Mercury discharged to air that finds its way to aquatic receiving environments - see AA1.1 and SA1.1
	18

	WA2.2 Acidification of oceanic water caused by absorption of global carbon dioxide emissions – see AA12.2
	33

	WA2.3 Acidification of oceanic water caused by Waikato carbon dioxide emissions – see AA12.1
	16.5

	WA3.1 and WA4.1 Entry of nitrogen, phosphorus and assimilable organic carbon to rural surface waters from direct deposition, runoff or through groundwater – see SA2.5, SA2.6, SA5.2, SA8.1, GA1.1, GA1.2, GA2.1 and AA5.1
	35

	WA3.2 and WA4.2 Acidification of freshwaters caused by soil acidification – see SA2.8, GA1.13
	15.5

	WA3.2 Trace element contaminants in phosphate fertilizers that enter surface waters, either by direct over-flight (AA5.1) runoff (SA2.1-3) or groundwater (GA1.8-10)
	19.5

	WA3.3 DDT in freshwater and marine sediments – see SA3.1
	12

	WA3.4 and WA4.3 Entry of modern pesticides to freshwaters – see SA3.5-10 and GA1.5
	18.5

	WA3.5 and WA4.4 Inputs from treated timber to freshwaters – see SA3.12 and GA1.12
	15.5

	WA3.6 Zinc in water and zinc accumulation in rural sediments caused by facial eczema treatments – see SA4.1 and GA1.11
	26

	WA3.7 and WA4.5 Entry of antibiotics, artificial hormones or other non-pesticide xenobiotic compounds to rural freshwaters – see SA4.3 and GA1.7
	17

	WA3.8 and WA4.6 Entry of steroid hormones to rural freshwaters – see SA5.1 and GA1.6
	19

	WA3.9 Entry of microbial contaminants to rural freshwaters – see SA5.3, GA1.4 and GA3.2
	32

	WA3.10 and WA4.7 Entry of sulphate to rural freshwaters – see GA1.3
	13

	WA3.11 Acid mine drainage from mine tailings sites – see SA12.1 and GA3.5
	22.5

	WA5.1 and WA7.1 Arsenic in Waikato River system – combined impact of natural inputs, Wairakei Power Station discharge and presence of 8 hydroelectric dams – see GN1.1 and AA1.2
	31.5

	WA5.2 Kinleith Pulp & Paper mill: discharge to the Waikato River – see also AA1.3
	10

	WA5.3 Municipal wastewater treatment plants – combined post-treatment discharges to the Waikato River
	9.5

	WA5.4 Entry of antibiotics, hormonally active agents, pesticides, nanoparticles, consumer chemicals and food residues (including caffeine) to urban surface waters by any route
	13.5

	WA6.1 Contaminants in urban storm water runoff (e.g. zinc, copper, PAHs) – see AA2.1-2, AA3.1-2 and SA10.2
	19.5

	WA7.2 Altered flow regimes (equivalent to contamination by pressure and volume) causing destruction and loss of habitat.
	28

	WA7.3 Release of mercury to fresh and marine waters (with dissolved organic matter) as a result of peat drainage – Hauraki to Firth of Thames
	24.5

	WA8.1 Loss of oil to Lake Taupo from two-stroke boat engines
	7

	WA8.2 Entry of contaminants from antifouling paints to marinas and associated coastal areas
	16

	WN4.1 Natural mercury in geothermally-influenced lakes (including methylmercury in fish)
	19.5

	WN4.2 Natural geothermal contaminants in streams (arsenic, mercury, lithium, silica, hydrogen sulphide) – see also GN1.1
	20

	WN5.1 Contaminants from volcanic ash-clouds - see AN7.3
	11

	WN7.1 Tannins, resin acids and dissolved organic matter from native vegetation or peat in streams or peat lakes
	14.5


Table S3. Individual factors and total scores for the top 10 issues in each environmental compartment.  For factor weightings, see Table 2.
	Contamination issue code (see Tables 1 and S2)
	Ranking model factor number (Table 2)
	Total score out of 80

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	

	
	Scores without weightings applied
	

	AA12.2
	5
	10
	5
	2
	0
	5
	3
	3
	3
	53

	AA3.1
	4
	6.5
	0
	4
	0
	1
	1
	0
	0
	30.5

	AA4.1
	3
	5
	0
	4
	5
	0
	1
	0
	0
	30

	AA2.2
	4
	5
	0
	4
	0
	1
	0
	0
	0
	27

	AA4.2
	4
	5
	0
	4
	0
	0
	1
	0
	0
	27

	AA7.1
	3
	3
	2.5
	2.5
	2.5
	1.5
	1
	0
	0
	26.5

	AA12.1
	5
	5.5
	5
	0
	0
	1
	0
	2.5
	1
	26

	AA2.1
	4
	4
	0
	4
	0
	1
	0
	0
	0
	26

	AA13.1
	2
	6.5
	2.5
	4
	0
	0
	0
	0
	0
	25

	AA6.2
	3
	5.5
	0
	2.5
	0
	1
	1
	0
	0
	23

	GA1.1
	4
	5
	1
	1
	5
	1
	1
	0
	0
	26

	GA1.4
	4
	1
	1
	1
	5
	1
	2
	1
	0
	25

	GA1.13
	3
	4
	4
	0
	0
	1
	0
	0
	0
	16

	GN1.2
	3
	0
	1
	2
	0
	0
	1
	0
	0
	15

	GA1.5
	2
	2
	2
	1
	0
	1
	0
	1
	0
	14

	GA2.1
	4
	2.5
	1
	0
	0
	1
	0
	0
	0
	13.5

	GA3.2
	2
	1
	1
	1
	0
	1
	1
	0
	0
	13

	GA3.3
	2
	1
	3.5
	0
	0
	1
	0
	0
	2.5
	13

	GN1.1
	1.5
	0
	1
	2
	0
	0
	1
	0
	0
	12

	GA1.11
	3
	2
	1
	0
	0
	1
	0
	0
	0
	11

	SA2.1
	4
	5
	5
	2.5
	0
	2.5
	0
	2.5
	2.5
	35.5

	SA2.2
	4
	5
	5
	0.5
	0
	2.5
	5
	0
	0
	34.5

	SA12.1
	2
	0
	5
	1
	2.5
	5
	1
	0
	5
	31.5

	SA4.1
	4
	5
	5
	1
	0
	2.5
	2.5
	0
	0
	31

	SA10.1
	2
	4
	5
	2.5
	2.5
	2.5
	0
	0
	2.5
	30.5

	SA3.2
	4
	0
	5
	2
	2.5
	1
	1
	2.5
	2.5
	30.5

	SN5.1
	5
	0
	5
	1
	5
	0
	1
	1
	0
	26

	SA2.7
	3
	5
	2.5
	2.5
	0
	1
	1
	0
	0
	25

	SA3.7
	2
	5
	5
	1
	0
	2.5
	0
	1
	1.5
	24.5

	SA12.2
	1
	1
	5
	0
	0
	5
	0
	0
	5
	23

	WA3.1 and WA4.1
	4
	4
	2.5
	1
	0
	5
	2.5
	2.5
	0
	35

	WA2.2
	5
	5
	5
	1
	0
	5
	0
	0
	0
	33

	WA3.9
	4
	4.5
	1
	1
	0
	4
	2.5
	2.5
	0
	32

	WA5.1 and WA7.1
	3.5
	7.5
	4
	1
	0
	4
	1
	0
	0
	31.5

	WA7.2
	4
	5
	5
	0
	0
	5
	0
	0
	0
	28

	WA3.6
	4
	6.5
	3.5
	0
	0
	4
	0
	0
	0
	26

	WA1.1
	4
	5
	2.5
	0
	0
	5
	0
	0
	0
	25.5

	WA7.3
	3.5
	6
	3.5
	1
	0
	2.5
	0
	0
	0
	24.5

	WA3.11
	1
	4
	2.5
	1
	1
	5
	0
	0
	0
	22.5

	WN4.2
	2
	2.5
	2.5
	1
	0
	4
	0
	0
	0
	20






