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1. Introduction  

 Scope 

The National Policy Statement for Freshwater Management 2014 (NPS-FM 2014) requires 

regional councils to establish objectives for a specified set of water quality measures 

(attributes), and set limits on resource use to ensure those objectives are met. To implement the 

NPS-FM 2014, Environment Southland (ES) has embarked on a community-involved People, 

Water and Land Programme, which has included the formation of a Regional Forum to help it 

explore, amongst other things; community values; freshwater objectives, limits, and both 

regulatory and non-regulatory methods to achieve them. Key outputs of this programme will 

include:  

¶ Specific catchment objectives for water quality and quantity outcomes related to 

ecosystem health and human health for recreation, including setting timeframes and 

priorities for achieving objectives; and  

¶ Water quality limits and targets, including nutrient load and contaminant limits, that 

will  ensure objectives are met.  

In this report, the state (on an A-D/E scale) of water quality, ecology and habitat attributes in 

the rivers and streams in the Southland Region at three ñbaselinesò (2010, 2016 and 

2019/current) is summarised and compared against draft Freshwater Objectives (FWOs) 

developed by ES. This report is intended to inform the Regional Forum of the state of water 

quality and the ógapô between that state and the draft FWO. It will enable informed discussion 

around the appropriateness of the draft FWOs and the actions required to meet them. 

This report is primarily descriptive and interpretation, particularly with regards to the causes 

of any particular result, are not within its scope. 

 Report approach  

As the Regional Forum Process is being undertaken at the regional scale, the rivers assessed in 

this report are hugely varied in terms of their location, size, source of flow, climate, use and 

pressures. Southland is the third largest region in New Zealand by area, spreading from coast 

to coast to cover both Fiordland and the Catlins. Its northern boundary goes as far up as the 

Darran and Eyre Mountains, while its southern boundary extends beyond Foveaux Strait to 

encompass Stewart Island/Rakiura. The size and geography of the Southland Region means its 

river environments are diverse. Some are hill-fed, deriving most of their flow from rain, while 

others, especially those on the plains, are fed predominately by groundwater. Many of the 

regionôs rivers, such as those within Fiordland and Rakiura national parks, are pristine, while 

others exhibit significantly degraded water quality, ecology and habitat. The main catchments 

in the region are those of the Waiau, Aparima, ǽreti and Mataura rivers. 

Because of the variability between Southlandôs rivers, each water quality and ecology attribute 

has been assessed against the draft FWOs at the following scales: 
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¶ By site ï Assessing each attribute at the site scale means that severely degraded rivers 

can be easily identified and that readers can look up data on specific rivers of interest. 

ES have data for 184 sites (Figure 1 and Table 1), although not all attributes are 

monitored at all sites. 

¶ By river class ï ES has classified all of the rivers in the region into seven classes1: 

o Lowland Soft Bed; 

o Lowland Hard Bed; 

o Hill;  

o Mountain; 

o Lake Fed; 

o Spring Fed; and 

o Natural State Rivers. 

The draft FWOs have been set at the river class scale. Thus, assessing each attribute at 

this scale not only provides an indication of which FWOs are being met/not met within 

a river class, but may also highlight where the draft FWOs are inappropriate or 

unfeasible (i.e. set so far below or above the state of all sites in a river class that they 

allow for degradation or are unlikely to be met). 

¶ By Freshwater Management Unit (FMU) - ES has divided the region into five broad 

FMUs (Figure 1):  

o Fiordland and the Islands; 

o Aparima; 

o Mataura; 

o ǽreti; and 

o Waiau.  

Assessing each attribute at the FMU scale allows for spatial patterns in water quality 

and ecology to be identified. 

¶ By region ï Assessing each attribute at this scale provides a regional summary of the 

overall state of water quality and ecology across the region. 

 

1 A full description of each river class is provided in Appendix 1. 
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Figure 1: Map of ESôs monitoring sites and FMUs. Not all sites are monitored for all attributes. 
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 Key attribute s 

This section of the report describes the key water quality and ecological attributes used in this 

report, a short summary of their relevance and the metric(s) used for comparison against the 

draft FWOs. 

 Nitrate  

Background 

Nitrate is toxic to invertebrates and fish in high concentrations, as it interferes with oxygen 

transport in the blood, and consequently, metabolic function (Camargo and Alonso, 2006). In 

humans this effect is known as methemoglobinemia, and is often referred to as ñblue babyò 

syndrome, due to the cyanosis (blue skin colouration) commonly observed in affected children 

(Knobeloch et al., 2000). Susceptibility to nitrate toxicity varies between species and even 

different life stages of a particular species (Camargo and Alonso, 2006). 

Metrics 

¶ Median nitrate-nitrite nitrogen (NNN)2 concentration; and 

¶ 95th percentile NNN percentile concentration. 

 Ammonia 

Background 

Ammonia is toxic to aquatic life at high concentrations. Chronic toxicity occurs when 

accumulations inside the body interfere with metabolic processes and increase body pH 

(Camargo and Alonso, 2006; Randall and Tsui, 2002). When exposed to extreme 

concentrations of ammonia, acute toxicity in fish manifests itself by convulsions followed by 

coma, and death. Susceptibility to ammonia toxicity is species and life stage dependent. 

Metrics 

¶ Median pH adjusted total ammoniacal nitrogen (NH4-N) concentration; and 

¶ Maximum pH adjusted NH4-N concentration. 

 Dissolved inorganic nitrogen 

Background 

Dissolved Inorganic Nitrogen (DIN) is composed NNN and NH4-N, and is the component of 

nitrogen that is readily available for plant uptake. As concentrations of DIN increase so too 

does the risk of nuisance periphyton growths in hill-fed systems and, to a lesser extent, nuisance 

macrophyte growths in spring-fed systems. 

 

2 In this report NNN is being used as a proxy for nitrate, as this is the form data are available in. It is not expected 

that this will affect the relevance of the results as nitrite is negligible in most river systems. 
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Metrics 

¶ Median concentration; and 

¶ 95th percentile concentration. 

 Dissolved reactive phosphorus 

Background 

Dissolved Reactive Phosphorus (DRP) is the readily available component of phosphorus for 

plant uptake, and, as with DIN, the higher the DRP concentration the greater the risk of 

nuisance periphyton and (to a lesser extent) macrophyte growths. 

Metrics 

¶ Median concentration; and 

¶ 95th percentile concentration. 

 Dissolved oxygen 

Background 

Dissolved Oxygen (DO) is a vital component of water quality and has a significant impact on 

aquatic fauna. The amount of oxygen fish and macroinvertebrates can absorb across the 

membranes of respiratory organs is heavily dependent on environmental oxygen conditions, so 

reductions in external DO limits the supply of oxygen to body tissues (Dean and Richardson, 

1999). Long-term exposure to mild exposure can hinder reproductive success, reduce growth 

rates and decrease mobility (Alabaster and Lloyd, 1982). Hypoxia becomes lethal when oxygen 

supply is no longer adequate to meet the energy demands essential for life functions (Kramer, 

1987). 

Metrics 

¶ 7-day mean minimum concentration; and 

¶ 1-day minimum concentration. 

 Temperature 

Background 

Temperature has a significant effect on the physiological performance of biota, and, 

consequently ecosystem function. The physiological processes of periphyton, 

macroinvertebrates and fish have thermal optima, and changes in temperature regime can affect 

the metabolic function, reproductive performance, mobility and migration of exposed species 

(ANZECC, 2000; Davies-Colley et al., 2013)  

Metrics 
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¶ Cox-Rutherford Index (CRI)3, averaged over the five hottest days of summer; and 

¶ Maximum winter4 temperature. 

 E. coli 

Background 

Escherichia coli (E. coli) is a bacterium that naturally occurs in the lower intestines of humans 

and warm-blooded animals; for that reason, its presence in freshwater is indicative of faecal 

contamination (MfE/MoH, 2003). Water contaminated by faecal material contains a range of 

pathogenic bacteria, viruses and other micro-organisms (e.g. protozoa) that present a risk to the 

health of people conducting recreational activities where water is ingested, inhaled (as an 

aerosol), or comes into direct contact with sensitive areas (eyes, ears, open wounds) 

(MfE/MoH, 2003). E. coli does not generally pose a significant risk to human health in itself. 

However, it is used as a Faecal Indicator Bacteria, meaning the level at which it is present can 

be used to quantify the risk of infection from faecal pathogens such as Campylobacter, 

Salmonella, Giardia, Cryptosporidium and Norovirus which are difficult or impractical to 

routinely measure directly in water (MfE/MoH, 2003). Consequently, E. coli is the primary 

attribute used in New Zealand to assess the microbiological health risks associated with contact 

with recreational freshwaters. 

Metrics 

¶ Median concentration; 

¶ 95th percentile concentration; 

¶ Percent of time above 260 colony-forming units (CFU)/100ml; and 

¶ Percent of time above 540 CFU/100ml. 

 Visual clarity  

Background 

Water clarity is of considerable importance for the protection of contact recreation values, 

because it is directly perceived by recreational water users, and directly affects the aesthetic 

quality of the water. In addition, visual clarity is also important so that swimmers can estimate 

depth and see subsurface hazards (ANZECC, 2000). 

Metrics 

¶ Median horizontal black disc viewing distance at flows below the median (m).  

 Suspended sediment (as measured by turbidity) 

Background 

 

3 The average of the daily mean and maximum temperature. 
4 May ï September. 



 
 

7 

 

Turbidity is a measure of the degree to which water loses its transparency due to the presence 

of suspended particulates. The more sediment in the water, the murkier it seems and the higher 

the turbidity. 

At high concentrations, suspended sediments can have a range of direct and indirect negative 

ecological effects. Physical abrasion and reduced light penetration at high suspended sediment 

concentrations can reduce periphyton and macrophyte abundance, thereby limiting food 

availability to macroinvertebrates (Henley et al., 2000; Kemp et al., 2011). This, combined 

with increased drift as macroinvertebrates are dislodged by sediment, can reduce 

macroinvertebrate abundance (Kemp et al., 2011). Fish can also be impacted by high 

suspended sediment concentrations by reduced recruitment of migrating juveniles, clogged 

gills, reduced feeding performance, and reduced food availability (Boubée et al., 1997; Greer 

et al., 2015; Kemp et al., 2011).  

Metrics 

¶ Median turbidity. 

 Deposited sediment 

Background 

Deposited fine sediment has a range of negative effects on stream ecosystems. Excessive fine 

sediment deposition reduces food and benthic habitat availability to macroinvertebrates by 

smothering periphyton and macrophytes and infilling interstitial spaces (Kemp et al., 2011; 

Ryan, 1991; Yamada and Nakamura, 2002). In addition, sediment deposition can affect benthic 

macroinvertebrates by reducing DO near the substrate (Sear and DeVries, 2008). 

Consequently, benthic fine sediment cover is an important stressor on macroinvertebrate 

communities. Indeed, Greenwood et al. (2012) found that sedimentation was the single most 

important predictor of macroinvertebrate community composition in some Canterbury streams, 

and Burdon et al. (2013) determined that above 20% fine sediment cover macroinvertebrate 

community health declines markedly.  

The effects of sediment deposition on macroinvertebrates can alter food availability to the fish 

species that prey upon them, which can affect growth rates and community structure (Henley 

et al., 2000; Kemp et al., 2011; Matthaei et al., 2006; Wood and Armitage, 1999). Deposited 

sediment can also affect the reproductive performance of freshwater fish species. The 

availability of spawning habitat is a major determinant in the success or failure of fish 

populations, and large amounts of deposited sediment can have significant impacts on fish 

species that spawn in or on the bed substrate. 

Metrics 

¶ Median deposited fine sediment cover as a percentage of stream bed area; and 

¶ Maximum Suspendible Inorganic Sediment (SIS) measured using the Quorer 

method (Clapcott et al., 2011). 
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 Periphyton 

Background 

Periphyton (i.e. algae, cyanobacteria and fungal/bacterial assemblages attached to submerged 

substrate) are primary producers and an important foundation of many river and stream food 

webs, particularly in rivers with hard, cobbly substrate. Periphyton also stabilise substrata and 

serve as habitat for many other organisms. However, an over-abundance of periphyton can 

reduce ecological habitat quality (Matheson et al., 2012). Large standing crops of periphyton 

can smother stream-bed substrate, thereby reducing the amount of suitable habitat available for 

fish and macroinvertebrates. High densities of periphyton can also cause large daily 

fluctuations in dissolved oxygen concentrations and pH, especially in slower flowing systems. 

Therefore, it is important to manage rivers and streams to reduce the risk of nuisance growths. 

Periphyton biomass covering the riverbed (measured in milligrams of chlorophyll a per metre 

squared of riverbed (Chl-a mg/m2)) is a commonly used measure for assessing ecosystem 

health, and the NPS-FM 2014 defines numeric biomass attribute states which reflect poor, fair, 

good and excellent ecosystem health (Snelder et al., 2013). However, similar grading systems 

are available for long filamentous and thick mat algal cover (Biggs, 2000; Matheson et al., 

2012).  

Metrics 

¶ 92nd/ 83rd percentile periphyton biomass; 

¶ Maximum cover of long filamentous periphyton as a percentage of stream bed area; 

and 

¶ Maximum cover of thick mat periphyton as a percentage of stream bed area. 

 Benthic cyanobacteria 

Background 

Benthic cyanobacteria grow attached to the substrate of rivers and streams. In New Zealand 

rivers the dominant bloom-forming benthic cyanobacteria genus is Microcoleus (formally 

known as Phormidium) (Heath et al., 2010; Wood et al., 2007a). Microcoleus blooms are 

primarily associated with river or stream environments where they form leathery dark brown 

or black mats (Figure 2), but they can also establish in lakes and ponds (Quiblier et al., 2013). 

Microcoleus can produce four lethal neurotoxins, known collectively as anatoxins, which cause 

convulsions, coma, rigors, cyanosis, limb twitching, hyper salivation and/or death. Dogs are 

particularly susceptible to the toxins produced, with death occurring in as little as 30 minutes 

in some cases(Wood et al., 2007b). Cyanobacteria can also produce odorous compounds that 

taint fish flesh, making it unpalatable.  
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Figure 2: Typical Microcoleus bloom on the surface of a cobble. 

 

The human health risks associated with benthic cyanobacteria are not fully understood. 

However, the MfE/MoH (2009) guidelines recommend coverage thresholds for potentially 

toxigenic cyanobacteria as part of three-tier surveillance, alert and action sequence for 

managing the public health risk associated with benthic cyanobacteria.  

Metrics 

¶ Maximum benthic cyanobacteria cover as a percentage of stream bed area. 

 Macroinvertebrates 

Background 

The aquatic macroinvertebrate community is an important component of river ecosystems, and 

macroinvertebrate community health is a widely used indicator of ecosystem health. Sensitivity 

to habitat and water quality stressors differs between macroinvertebrate taxa, thus the 

composition of macroinvertebrate communities in a stream can provide valuable information 

about how the state and trends in water quality and habitat are influencing ecosystem health.  

The macroinvertebrate community index (MCI) is an index of macroinvertebrate sensitivity to 

a wide range of environmental variables (Stark and Maxted, 2007), and is used to measure 

community health. The MCI responds to multiple stressors, including point source discharges, 

diffuse discharges, habitat degradation and water abstraction (Collier et al., 2014); generally, 

the higher the MCI score the better the water and habitat quality. 
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Metrics 

¶ Mean MCI. 

 Fish 

Fish are a key component of river and stream ecosystems, and are a useful indicator of overall 

ecosystem health because they respond to both local and catchment-scale impacts. The majority 

of indigenous fish species are diadromous (migratory) so require connectivity to and from the 

sea. A healthy indigenous fish community is also dependent on water quality and habitat quality 

(McDowall, 1990). 

Joy (2010) has designed an index of biotic integrity (IBI) for fish in the Southland Region. The 

Southland fish IBI uses six metrics that reflect fish community health to calculate an overall 

score that can then be compared to thresholds indicative of poor, fair, good and excellent biotic 

integrity.  

 Metrics 

¶ Mean IBI. 

2. Methods  

 Data sources 

 Discrete water quality 

All data were sourced from ESôs Rivers State of Environment (SoE) monitoring network 

datasets. Specifically5: 

¶ Discrete monthly water quality data (i.e. nutrient concentrations, faecal indicator levels 

and visual clarity) were available for 77 sites across the Southland Region (Table 1); 

¶ Weekly summer-time (December to March inclusive) E. coli data were available for 

seven sites across the Southland Region (Table 1); 

¶ Continuous temperature data were available for 42 sites across the region (Table 1); 

¶ Continuous dissolved oxygen data were available for 28 sites across the region (Table 

1); 

¶ Monthly deposited fine sediment cover data were available for 35 sites across the region 

(Table 1); 

¶ Monthly suspendible sediment (measured using the Quorer method) data were available 

for 102 sites across the region (Table 1); 

¶ Monthly periphyton biomass data were available for 30 sites across the region (Table 

1); 

 

5 Note, not all sites have been monitored at the specified frequency for the entire assessment period. 
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¶ Monthly periphyton (including benthic cyanobacteria) cover data were available for 35 

sites across the region (Table 1); 

¶ Annual macroinvertebrate monitoring data were available for 120 sites across the 

region (Table 1); and 

¶ Annual fish monitoring data were available for 59 sites across the region (Table 1). 

 Attribute State  Analysis  

The state of an attribute at site at a given baseline (2010, 2016 and 2019) was generally assessed 

using data from the preceding five6 water years7
 (hereafter referred to as years) (McBride, 

2016, 2005). Accordingly, the 2010, 2016 and 2019 baseline periods encompassed the 2005 to 

2009, 2011 to 2015 and 2014 to 2018 water years respectively. Attribute state thresholds were 

provided by ES, as were the draft FWO states for each attribute. 

Not all attributes have been assessed for every site at every baseline as: 

¶ Not all attributes or sites have not been monitored for the entire assessment period; 

and 

¶ For some attributes there was insufficient time to conduct the complicated analysis 

required for an assessment at each baseline. For those attributes, data have been 

drawn from existing reports and are limited by the assessment periods used in those 

documents.  

Summary statistics for key parameters at each baseline are presented in Appendix 2. 

 

 

6 Some parameters have specific analysis requirements. These parameters are identified and discussed in the 

following sections. 
7 July 1 to June 30. 
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Table 1: Environment Southland water quality and ecological monitoring sites. 

Site East North FMU River class 

Monthly 

water 

quality 

Rec. water 

quality Temp. DO 

Sediment 

cover 

Sediment 

Quorer 

Periphyton 

biomass 

Periphyton 

cover Invertebrate Fish 

Aparima R. @ Dunrobin 1220049 4923512 Aparima Hill Y N Y N N Y N N Y N 

Aparima R. @ Etalvale 1221858 4910704 Aparima Hill N N N N N Y N N Y N 

Aparima R. d/s Dunrobin Br. 1220054 4923562 Aparima Hill N N N N N N N N Y N 

Aparima R. u/s Dunrobin 1214361 4922150 Aparima Hill N N N N N N N N Y N 

Centre Burn @ Goodall Rd 1222572 4927177 Aparima Hill N N N N N N N N N Y 

Hamilton Burn @ Goodall Rd 1222766 4926870 Aparima Hill N N N N N Y N N Y Y 

North Etal Ck u/s Dunrobin Valley Rd 1213460 4921848 Aparima Hill N N N N N Y N N Y N 

Taringatura Ck @ Taromaunga 1223393 4911149 Aparima Hill N N N N N Y N N Y N 

Aparima R. @ Otautau 1213884 4878997 Aparima Lowland Hard Y N N N N Y N N Y N 

Aparima R. @ Thornbury 1221285 4862374 Aparima Lowland Hard Y Y Y Y Y Y Y Y Y N 

Aparima R. @ Wreys Bush 1221928 4890716 Aparima Lowland Hard N N N N N N N N Y N 

Cascade Ck @ Pourakino Valley Rd 1209660 4865754 Aparima Lowland Hard N N N N N N N N N N 

Cascade Stm @ Cascade Rd 1209660 4865771 Aparima Lowland Hard N N N N N N N N N Y 

Cascade Stm @ Pourakino Valley Rd 1209660 4865754 Aparima Lowland Hard Y N N N N Y N N Y Y 

Hamilton Burn @ Affleck Rd 1226270 4918130 Aparima Lowland Hard Y N Y Y Y Y Y Y Y Y 

Hillpoint Stm @ Waikana Rd 1225214 4900837 Aparima Lowland Hard N N N N N Y N N Y N 

Kenny Ck 1194841 4859354 Aparima Lowland Hard N N N N N N N N Y N 

Otautau Stm @ Otautau 1213140 4877980 Aparima Lowland Hard N N N N N Y N N Y N 

Otautau Stm @ Otautau-Tuatapere Rd 1211972 4879606 Aparima Lowland Hard Y N Y Y Y Y Y Y Y N 

Otautau Stm @ Waikouro 1210627 4882582 Aparima Lowland Hard Y N N N N Y N N Y N 

Pourakino R. @ Centre Rd 1211176 4859347 Aparima Lowland Hard Y N N N N N N N N N 

Pourakino R. @ Ermedale Rd 1211360 4866859 Aparima Lowland Hard Y N N N N Y N N Y N 

Pourakino R. @ Jubilee Hill Rd 1208045 4871660 Aparima Lowland Hard N N N N N Y N N Y N 

Pourakino R. @ Pourakino Valley 1251490 4884478 Aparima Lowland Hard N N Y N N N N N N Y 

Pourakino R. @ Traill Rd 1211660 4861132 Aparima Lowland Hard Y N N N N N N N N N 

Pourakino R. d/s Ermedale Rd 1211534 4864186 Aparima Lowland Hard N N Y N N N N N N N 
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Site East North FMU River class 

Monthly 

water 

quality 

Rec. water 

quality Temp. DO 

Sediment 

cover 

Sediment 

Quorer 

Periphyton 

biomass 

Periphyton 

cover Invertebrate Fish 

Waimatuku Stm @ Lorneville Riverton Hwy 1228229 4861334 Aparima Lowland Hard Y N N N N Y N N Y N 

Waimatuku Stm @ Rance Rd 1227007 4855977 Aparima Lowland Hard N N N N N Y N N Y N 

Waimatuku Stm @ Waimatuku Township Rd 1228428 4859573 Aparima Lowland Hard N N Y Y Y Y Y Y Y Y 

Waimatuku Stm d/s Bayswater Bog 1221159 4876343 Aparima Lowland Hard Y N N N N N N N N N 

Waimeamea R. @ Young Rd 1194640 4863718 Aparima Lowland Hard N N N N N Y N N Y N 

Wairio Stm @ Dahlenburg Rd 1210816 4884413 Aparima Lowland Hard N N N N N N N N N Y 

Opouriki Stm @ Tweedie Rd 1213000 4862391 Aparima Lowland Soft Y N N N N N N N Y N 

Waimatuku @ Fairfax Isla bank Rd 1224782 4871548 Aparima Lowland Soft N N N N N N N N N Y 

Gorge Stm @ Cascade Rd 1204492 4862695 Aparima Natural State N N N N N N N N N Y 

Caroline Burn above Lake Hauroko 1158225 4885993 Fiordland Natural State N N N N N N N N Y N 

Forster Stm @ Dusky Sound 1100448 4908428 Fiordland  Natural State N N N N N N N N N N 

Lake Hauroko Trib. @ Carpark 1165458 4891815 Fiordland  Natural State N N N N N N N N N Y 

Eyre Ck @ Athol 1253032 4950899 Mataura Hill N N N N N N N N Y N 

Mataura R. @ Garston 1262588 4956422 Mataura Hill Y N N N N Y N N Y N 

Mataura R. @ Gore 1286911 4886835 Mataura Hill Y Y Y Y Y Y Y Y Y N 

Mataura R. @ Otamita Br. 1278185 4896528 Mataura Hill Y N N N N N N N Y N 

Mataura R. @ Parawa 1253880 4945111 Mataura Hill Y N N N N Y N N Y N 

Mataura R. @ Pyramid Br. 1275356 4907238 Mataura Hill N N N N N Y N N Y N 

Mataura R. 200m d/s Mataura Br. 1280862 4875568 Mataura Hill Y N N N N Y N N Y N 

Mataura R. d/s Robert Ck Confl. 1254283 4963747 Mataura Hill N N N N N N N N Y N 

Mimihau Stm South @ Venlaw Forest 1297865 4864338 Mataura Hill N N N N N N N N Y N 

Mimihau Stm Trib. @ Venlaw Forest 1298466 4863939 Mataura Hill Y N N N N Y N N Y Y 

Waikaia R. @ Waikaia 1276430 4928356 Mataura Hill Y Y Y Y Y Y Y Y Y N 

Waikaia R. @ Waipounamu Br. Rd 1273382 4913793 Mataura Hill Y N N N Y Y N Y Y N 

Waikaka Trib. @ Bryant Rd 1286663 4916712 Mataura Hill N N N N N N N N N Y 

Carran Ck @ Waituna Lagoon Rd 1266584 4836448 Mataura Lowland Hard Y N N N N N N N Y N 

Carran Ck Trib. @ Waituna Lagoon Rd 1267080 4835836 Mataura Lowland Hard Y N N N N N N N N N 
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Site East North FMU River class 

Monthly 

water 

quality 

Rec. water 

quality Temp. DO 

Sediment 

cover 

Sediment 

Quorer 

Periphyton 

biomass 

Periphyton 

cover Invertebrate Fish 

East Branch Waikaka Stm @ Greenvale Rd 1294129 4909762 Mataura Lowland Hard N N N N N N N N N Y 

Longridge Stm @ Sandstone 1258742 4909107 Mataura Lowland Hard Y N Y Y Y Y Y Y Y N 

Longridge Stm @ Sandstone-Kingston X-ing Rd 1258726 4909200 Mataura Lowland Hard N N N N N N N N N Y 

Mataura R. @ Gorge Rd 1273009 4840411 Mataura Lowland Hard Y N N N N N N N N N 

Mataura R. @ Keowns Rd Br. 1262130 4918523 Mataura Lowland Hard N N N N N Y N N Y N 

Mataura R. @ Mataura Island Br. 1275360 4854054 Mataura Lowland Hard Y N Y Y Y Y Y Y Y N 

Mataura R. @ Riversdale Waikaia Rd 1270851 4911630 Mataura Lowland Hard N N N N N N N N N N 

Mataura R. @ Seaward Downs 1276387 4854455 Mataura Lowland Hard N N Y N N N N N N N 

Mataura R. @ Riversdale 1271173 4911520 Mataura Lowland Hard N Y N N N N N N N N 

Mataura R. @ Wyndham 1278881 4861694 Mataura Lowland Hard N N Y N N N N N N N 

Moffat Ck @ Moffat Rd 1260369 4836394 Mataura Lowland Hard Y N N N N Y N N Y Y 

North Peak Stm @ Waimea Valley Rd 1260713 4902745 Mataura Lowland Hard Y N N N N N N N N N 

Sandstone Stm @ Kingston X-ing Rd 1268970 4903830 Mataura Lowland Hard Y N N N N Y N N Y N 

Sandstone Stm @ Mandeville Kingston 1271471 4900920 Mataura Lowland Hard N N N N N N N N N Y 

Sandstone Stm u/s Waimea Confl. 1270716 4901869 Mataura Lowland Hard N N N N N N N N Y N 

Waimea Stm @ Mandeville 1274804 4898793 Mataura Lowland Hard Y N Y Y Y Y Y Y Y Y 

Waimea Stm @ Murphy Rd 1253192 4914018 Mataura Lowland Hard Y N N N N N N N N N 

Waimea Stm @ Nine Mile Rd 1263616 4902923 Mataura Lowland Hard Y N N N N N N N N N 

Waimea Stm @ Old Balfour Rd 1249506 4921879 Mataura Lowland Hard Y N N N N N N N N N 

Waimea Stm @ Pahiwi - Balfour Rd 1254753 4907611 Mataura Lowland Hard Y N N N N N N N N N 

Waimea Trib. @ Fairplace Farm 1266380 4901365 Mataura Lowland Hard N N N N N N N N N Y 

Waimea Trib. @ McCale Rd 1248787 4924372 Mataura Lowland Hard Y N N N N N N N N N 

Cook Ck @ Haldane Curio Bay Rd 1300816 4826019 Mataura Lowland Soft N N N N N N N N N Y 

Jordan Ck @ Leigh plantation 1302873 4831885 Mataura Lowland Soft N N N N N N N N N Y 

Koneburn @ Bushy Park Rd 1266860 4889991 Mataura Lowland Soft N N N N N N N N N Y 

Mimihau Stm @ Mimihau School Rd 1281655 4862503 Mataura Lowland Soft N N N N N N N N Y N 

Mimihau Stm @ Wyndham 1281356 4861902 Mataura Lowland Soft Y N Y Y Y Y Y Y Y N 
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Site East North FMU River class 

Monthly 

water 

quality 

Rec. water 

quality Temp. DO 

Sediment 

cover 

Sediment 

Quorer 

Periphyton 

biomass 

Periphyton 

cover Invertebrate Fish 

Mokoreta R. @ Egremont Rd 1303982 4858447 Mataura Lowland Soft N N N N N Y N N Y N 

Mokoreta R. @ Wyndham R. Rd 1279864 4857494 Mataura Lowland Soft Y N N N N Y N N Y N 

Otamita Stm @ Mandeville 1276665 4897675 Mataura Lowland Soft Y N Y Y Y Y Y Y Y Y 

Oteramika Stm @ Seaward Downs 1273965 4854679 Mataura Lowland Soft Y N N N N Y N N Y Y 

Oteramika Stm @ Seaward Downs Rd 1274039 4854424 Mataura Lowland Soft N N N N N N N N N N 

Tokanui R. @ Fortrose Otara Rd 1284559 4828651 Mataura Lowland Soft Y N N N N Y N N Y N 

Waikaka Stm @ Gore 1287328 4886048 Mataura Lowland Soft Y N Y Y Y Y Y Y Y Y 

Waikaka Stm @ Hamilton Park 1288259 4887891 Mataura Lowland Soft N N Y N N Y N N Y N 

Waikaka Stm @ Willowbank 1292100 4892815 Mataura Lowland Soft N N Y N N N N N N N 

Waikawa Harbour Trib. @ Bell Rd 1306198 4830827 Mataura Lowland Soft N N N N N N N N N Y 

Waikawa R. @ Biggar Rd 1304126 4836467 Mataura Lowland Soft N N Y N N N N N N Y 

Waikawa R. @ Progress Valley 1304735 4834932 Mataura Lowland Soft Y N N N Y Y Y Y Y Y 

Waikopikopiko Stm @ Haldane Curio Bay 1295644 4828406 Mataura Lowland Soft Y N N N N Y N N Y N 

Waikopikopiko Stm @ Haldane Curio Bay 1295594 4828298 Mataura Lowland Soft Y N N N N Y N N Y N 

Waionepu Ck @ Haldane-Curio Bay Rd 1294982 4828589 Mataura Lowland Soft N N N N N N N N N Y 

Waipapa R. @ Haldane-Otara Hwy 1289910 4826916 Mataura Lowland Soft N N N N N N N N N Y 

Waituna Ck @ Gorge Rd 1261192 4845931 Mataura Lowland Soft N N N N N N N N Y N 

Waituna Ck @ Marshall Rd 1258129 4838488 Mataura Lowland Soft Y N Y Y Y Y Y Y Y Y 

Waituna Ck 1m u/s Waituna Rd 1261099 4847712 Mataura Lowland Soft Y N N N N N N N N N 

Waikaia R. @ Piano Flat 1288360 4946140 Mataura Mountain N N Y N N N N N N N 

Waikaia R. u/s Piano Flat 1290026 4948314 Mataura Mountain Y N N Y Y Y Y Y Y N 

Brightwater Spring West @ Garston Kings 1262401 4959592 Mataura Spring Fed N N N N N N N N Y N 

Meadow Burn @ Round Hill Rd 1275557 4902304 Mataura Spring Fed N N N N N N N N Y Y 

Meadow Burn 500m d/s Fingerpost-Pyramid 1273850 4904972 Mataura Spring Fed N N Y N N N N N N N 

Waimea Stm Trib. @ Kingsbury Rd 1270755 4905440 Mataura Spring Fed N N N N N N N N N Y 

Cromel Stm @ Selbie Rd 1239166 4942016 nǊŜǘƛ Hill Y N Y Y Y Y Y Y Y Y 

Dipton Stm Trib. @ Castle Downs Forest 1230855 4914891 nǊŜti Hill N N N N N N N N N Y 
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Site East North FMU River class 

Monthly 

water 

quality 

Rec. water 

quality Temp. DO 

Sediment 

cover 

Sediment 

Quorer 

Periphyton 

biomass 

Periphyton 

cover Invertebrate Fish 

Irthing Stm @ Ellis Rd 1243766 4931334 nǊŜǘƛ Hill Y N Y Y Y Y Y Y Y N 

Irthing Trib. @ East Dome Station Rd 1247494 4937441 nǊŜǘƛ Hill N N N N N N N N N Y 

nǊŜǘƛ R. @ Benmore 1237751 4900659 nǊŜǘƛ Hill N N N N N Y N N Y N 

nǊŜǘi R. @ Centre Bush 1237400 4889095 nǊŜǘƛ Hill Y N N N N N N N N N 

nǊŜǘƛ R. @ Lumsden Br. 1244195 4927305 nǊŜǘƛ Hill Y N Y N N Y N N Y N 

nǊŜǘƛ R. @ Mossburn 1230013 4932782 nǊŜǘƛ Hill N N N N N Y N N Y N 

nǊŜǘƛ R. @ Ram Hill 1241565 4917939 nǊŜǘƛ Hill N N N N N Y N N Y N 

nǊŜǘƛ R. @ Three Kings 1219619 4955809 nǊŜǘƛ Hill Y N Y Y Y Y Y Y Y N 

nǊŜǘƛ R. @ Winton Br. 1236782 4881356 nǊŜǘƛ Hill N Y N N N N N N N N 

Bog Burn @ Hundred Line Rd 1231445 4887971 nǊŜǘƛ Lowland Hard N N N N N N N N N Y 

Bog Burn @ Winton-Wreys Bush Hwy 1234774 4880429 nǊŜǘƛ Lowland Hard N N N N N N N N N Y 

Bog Burn d/s Hundred Line Rd 1231445 4887971 nǊŜǘƛ Lowland Hard Y N N N N Y N N Y N 

Dipton Stm @ Lang Rd 1234451 4909811 nǊŜǘƛ Lowland Hard N N N N N N N N N Y 

Dipton Stm @ South Hillend-Dipton Rd 1236937 4896953 nǊŜǘƛ Lowland Hard Y N Y Y Y Y Y Y Y N 

Myross Trib. @ Mill Rd 1243782 4920324 nǊŜǘƛ Lowland Hard N N N N N N N N N Y 

nǊŜǘƛ R. @ Branxholme 1236806 4862307 nǊŜǘƛ Lowland Hard N N Y Y Y Y Y Y N N 

nǊŜǘƛ R. @ Mossburn 1230013 4932782 nǊŜǘƛ Lowland Hard N N N N N Y N N Y N 

nǊŜǘƛ R. @ Wallacetown 1235630 4858798 nǊŜǘƛ Lowland Hard Y N Y N N Y N N Y N 

Otapiri Stm @ Anderson Rd 1251488 4879759 nǊŜǘƛ Lowland Hard N N N N N Y N N Y N 

Otapiri Stm @ Otapiri Gorge 1248290 4895830 nǊŜǘƛ Lowland Hard Y N Y N N Y N N Y N 

Waihopai R. @ Dacre 1262840 4861061 nǊŜǘƛ Lowland Hard N N N N N Y N N N Y 

Waihopai R. @ Kennington 1251126 4852747 nǊŜǘƛ Lowland Hard N N Y N N Y N N N N 

Waihopai R. @ Kennington Rd 1250446 4852696 nǊŜǘƛ Lowland Hard N N N N N N N N Y N 

Waihopai R. @ Waihopai Dam 1245880 4852926 nǊŜǘƛ Lowland Hard N N N N N Y N N Y Y 

Waihopai R. u/s Queens Drive 1243536 4852709 nǊŜǘƛ Lowland Hard Y N N N N Y N N Y N 

Waikiwi Stm @ North Rd 1242067 4855095 nǊŜǘƛ Lowland Hard Y N N N N Y N N Y N 

Winton Stm @ Benmore - Otapiri Rd 1241040 4898362 nǊŜǘƛ Lowland Hard N N N N N N N N Y N 
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Site East North FMU River class 

Monthly 

water 

quality 

Rec. water 

quality Temp. DO 

Sediment 

cover 

Sediment 

Quorer 

Periphyton 

biomass 

Periphyton 

cover Invertebrate Fish 

Winton Stm @ Centre Bush Otapiri Rd 1241039 4890319 nǊŜǘƛ Lowland Hard N N N N N N N N N Y 

Winton Stm @ Lochiel 1237629 4873056 nǊŜǘƛ Lowland Hard Y N N N N Y N N Y N 

Winton Stm @ Winton Substation Rd 1237555 4872965 nǊŜǘƛ Lowland Hard N N N N N N N N N Y 

Winton Stm d/s Winton Dam 1241330 4899321 nǊŜǘƛ Lowland Hard Y N N N N N N N N N 

Hedgehope Stm @ Block Rd 1256608 4872761 nǊŜǘƛ Lowland Soft N N N N N Y N N Y N 

Hedgehope Stm 20m u/s Makarewa Confl. 1249666 4866258 nǊŜǘƛ Lowland Soft Y N Y Y Y Y Y Y Y Y 

Makarewa R. @ Counsell Rd 1243565 4861168 nǊŜǘƛ Lowland Soft N N Y Y Y Y Y Y N N 

Makarewa R. @ King Rd 1251479 4884465 nǊŜǘƛ Lowland Soft N N N N N Y N N Y Y 

Makarewa R. @ Lora Gorge Rd 1250670 4888568 nǊŜǘƛ Lowland Soft Y N N N N Y N N Y N 

Makarewa R. @ Wallacetown 1238187 4858561 nǊŜǘƛ Lowland Soft Y N N N N Y N N Y N 

Makarewa R. @ Winton - Hedgehope Hwy 1252805 4872253 nǊŜǘƛ Lowland Soft N N N N N Y N N Y N 

Makarewa R. u/s Hedgehope Confl. 1249588 4866607 nǊŜǘƛ Lowland Soft N N N N N Y N N Y N 

Otepuni Ck @ Nith St. 1242686 4849427 nǊŜǘƛ Lowland Soft Y N N N N Y N N Y N 

Silver Stm @ Lora Gorge Rd 1250269 4888768 nǊŜǘƛ Lowland Soft N N N N N Y N N Y Y 

Trenders Ck @ Hall Rd 1253674 4888273 nǊŜǘƛ Lowland Soft N N N N N Y N N Y Y 

Tussock Ck @ Cooper Rd 1246428 4868387 nǊŜǘƛ Lowland Soft Y N N N N Y N N Y N 

Tussock Ck @ Horton Rd 1248255 4867795 nǊŜǘƛ Lowland Soft N N N N N N N N Y N 

Waianiwa Ck 1 @ Lornville Riverton Hwy 1233707 4859797 nǊŜǘƛ Lowland Soft N N N N N Y N N Y N 

nǊŜǘƛ R. @ McKellars Flat 1224509 4969435 nǊŜǘƛ Mountain N N N N N Y N N Y Y 

Dunsdale Stm @ Dunsdale Reserve 1260283 4881576 nǊŜǘƛ Natural State Y N Y Y Y Y Y Y Y Y 

Mokotua Stm @ Awarua 1249923 4835578 nǊŜǘƛ Natural State Y N N N N N N N Y N 

Murray Ck @ Castlerock Rd 1241393 4926299 nǊŜǘƛ Spring Fed N N N N N N N N Y N 

Murray Ck @ Cumming Rd 1241393 4926299 nǊŜǘƛ Spring Fed N N N N N Y N N Y N 

Murray Ck @ Double Rd 1243922 4921956 nǊŜǘƛ Spring Fed N N N N N Y N N Y N 

Mararoa R. @ Mararoa Rd Br. 1207610 4948882 Waiau Hill N N N N N Y N N Y N 

Mararoa R. @ The Key 1200945 4944169 Waiau Hill Y N N N N N N N N N 

Mararoa R. @ Weir Rd 1186894 4935930 Waiau Hill Y N Y Y Y Y Y Y Y N 
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Site East North FMU River class 

Monthly 

water 

quality 

Rec. water 

quality Temp. DO 

Sediment 

cover 

Sediment 

Quorer 

Periphyton 

biomass 

Periphyton 

cover Invertebrate Fish 

Upukerora R. @ Te Anau Milford Hwy 1188466 4957971 Waiau Hill N N N N N N N N N N 

Upukerora R. @ Te Anau Milford Rd 1188503 4958017 Waiau Hill Y N Y Y Y Y Y Y Y N 

Upukerora R. off Sinclair Rd 1197085 4965156 Waiau Hill N N N N N N N N Y N 

Wairaki R. @ Blackmount Rd 1189459 4899570 Waiau Hill N N N N N Y N N Y N 

Wairaki R. d/s Blackmount Rd 1189126 4899512 Waiau Hill Y N Y Y Y N Y Y N Y 

Whitestone R. d/s Manapouri-Hillside 1190428 4944699 Waiau Hill Y N N N Y Y Y Y Y N 

Boundary Ck @ Waiau Confl. 1189531 4877085 Waiau Lake Fed N N N N N Y N N N Y 

Mararoa R. @ Kiwiburn 1218203 4966723 Waiau Lake Fed N N N N N Y N N Y N 

Mararoa R. @ Mavora Lake 1222205 4970634 Waiau Lake Fed N N N N N N N N Y N 

Mararoa R. @ South Mavora Lake 1222205 4970634 Waiau Lake Fed Y N N N N N N N N N 

Waiau R. @ Duncraigen Rd 1186010 4934529 Waiau Lake Fed Y N N N N Y N N Y N 

Waiau R. @ Sunnyside 1183479 4914331 Waiau Lake Fed Y N Y N Y Y N Y Y N 

Waiau R. @ Tuatapere 1189518 4877680 Waiau Lake Fed Y Y Y Y Y Y Y Y Y N 

Waiau R. 100m u/s Clifden Br. 1191382 4889055 Waiau Lake Fed N N N N Y Y N Y Y N 

Waiau R. u/s Excelsior Ck 1185750 4933801 Waiau Lake Fed N N N N Y Y N Y N N 

Chartres Property @ Te Anau Downs 1196952 4984474 Waiau Lowland Hard N N N N N N N N N Y 

Ellis Ck Trib. @ Happy Valley Rd 1196804 4877886 Waiau Lowland Hard N N N N N N N N N Y 

Home Ck @ Hillside-Manapouri Rd 1182078 4940732 Waiau Lowland Hard N N N N N N N N N N 

Camp Ck @ SH99 1189510 4873724 Waiau Lowland Soft N N N N N N N N N Y 

Excelsior Ck @ Weir Rd 1186972 4934072 Waiau Lowland Soft N N N N N N N N N Y 

Lill Burn @ Hindley Rd 1177244 4892170 Waiau Lowland Soft N N N N N Y N N Y N 

Lill Burn @ Lill Burn-Monowai Rd 1187270 4891852 Waiau Lowland Soft Y N Y Y Y Y Y Y Y N 

Orauea R. @ Orawia Pukemaori Rd 1197286 4884169 Waiau Lowland Soft Y N Y Y Y Y Y Y Y Y 

Rowallan Burn East @ Rowallan Rd 1176726 4875907 Waiau Lowland Soft N N N N N Y N N Y N 

Thicket Burn u/s Lill Burn Confl. 1174550 4889924 Waiau Lowland Soft N N N N N N N N Y N 

Waimotu Ck @ Waiau Lagoon 1182970 4871182 Waiau Lowland Soft N N N N N N N N N Y 

Borland Burn South Branch @ Mt Burns 1165478 4920066 Waiau Natural State N N N N N N N N N N 
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Site East North FMU River class 

Monthly 

water 

quality 

Rec. water 

quality Temp. DO 

Sediment 

cover 

Sediment 

Quorer 

Periphyton 

biomass 

Periphyton 

cover Invertebrate Fish 

Eglington R. @ McKay Ck Confl. 1205450 4997557 Waiau Natural State N N N N N Y N N Y N 

McKay Ck @ Milford Rd 1205851 4997658 Waiau Natural State N N N N N Y N N Y Y 

Pig Ck @ Borland Lodge 1175003 4916375 Waiau Natural State N N N N N Y N N Y N 

Thicket Burn @ Lake Hauroko Rd 1170742 4890117 Waiau Natural State N N N N N Y N N Y N 

Upper Waiau R. @ Queens Reach 1184632 4950121 Waiau Natural State N N N N Y N N Y N N 

Home Ck @ Manapouri 1181160 4940338 Waiau Spring Fed N N N N N Y N N Y N 
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 Nitrate 

The attribute states for nitrate toxicity are the same as those in the NPS-FM 2014. While the 

assessment statistics specified in the document are an annual median and an annual 95th 

percentile, for the purposes of this report an overall grade was assigned to each site at each 

baseline by calculating the median and 95th percentile nitrate-nitrate nitrogen (NNN) 

concentrations over the preceding five years. The attribute states for nitrate toxicity and the 

draft FWOs are described in full in Table 2.  

 

Table 2: Attribute states and draft FWOs for NNN. Overall attribute state is determined by the grading of the worst 

assessment statistic. 

Attribute 
state 

Median 
(mg/L) 

95th %ile 
(mg/L) Narrative attribute state Objective for class: 

A Җм  ҖмΦр 
High conservation value system. Unlikely to be effects 

even on sensitive species 
¶ Nil 

B ҖнΦп  ҖоΦр Some growth effect on up to 5% of species. 
¶ Mountain 

¶ Lake Fed 

¶ Spring Fed 

C ҖсΦф  ҖфΦу 
Growth effects on up to 20% of species (mainly 
sensitive species such as fish). No acute effects. 

¶ Lowland Soft Bed 

¶ Lowland Hard Bed 

¶ Hill 

D >6.9  >9.8 
Impacts on growth of multiple species, and starts 

approaching acute impact level (ie risk of death) for 
sensitive species at higher concentrations (>20 mg/L) 

¶ Nil 

 

 Ammonia 

The ammonia toxicity attribute states are from the NPS-FM 2014, which specifies annual 

median and maximum concentrations as the assessment statistics. However, as with NNN, an 

overall grade was assigned to each site at each baseline based on pH adjusted8  NH4-N 

concentrations over the preceding five years. The attribute states for ammonia toxicity and the 

draft objective state for each river class are set out in Table 3. 

  

 

8 pH adjustment has been undertaken in accordance with the methods set out in the ñA guide to attributes in 

Appendix 2 of the National Policy Statement for Freshwater Management 2014 (as amended 2017)ò based on 

measured water pH on the day of sampling (MfE, 2018). 
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Table 3: Attribu te states and draft FWOs for NH4-N. Overall attribute state is determined by the grading of the worst 

assessment statistic. 

Attribute 
state 

Median 
(mg/L) 

Maximum 
(mg/L) Narrative attribute state Objective for class: 

A ҖлΦло ҖлΦлр 
99% species protection level: No observed effect on 

any species tested. 
¶ Nil 

B ҖлΦнп ҖлΦпл 
95% species protection level: Starts impacting 
occasionally on the 5% most sensitive species. 

¶ Mountain 

¶ Lake Fed 

¶ Spring Fed 

C ҖмΦол ҖнΦнл 
80% species protection level: Starts impacting regularly 
on the 20% most sensitive species (reduced survival of 

most sensitive species). 

¶ Lowland Soft Bed 

¶ Lowland Hard Bed 

¶ Hill 

D >1.30  >2.20 
Starts approaching acute impact level (i.e. risk of death) 

for sensitive species. 
¶ Nil 

 

 Dissolved inorganic nitrogen 

Draft FWOs have not been set for DIN, and the attribute states are from the draft 2019 

amendments to the NPS-FM. An overall grade was assigned to each site at each baseline by 

calculating median and 95th percentile concentrations over the preceding five years. The 

attribute states for DIN are described in Table 4. 

 

Table 4: Attribute states for DIN. Overall attribute state is determined by the grading of the worst assessment statistic. 

Attribute 
state 

Median 
(mg/L) 

95th %ile 
(mg/L) Narrative attribute state Objective for class: 

A ҖлΦ24 ҖлΦ56 

Ecological communities and ecosystem processes are 
similar to those of natural reference conditions. No 
adverse effects attributable to DIN enrichment are 

expected. 

N/A 

B Җл.5 Җ1.10 

Ecological communities are slightly impacted by minor 
DIN elevation above natural reference conditions. If 

other conditions also favour eutrophication, sensitive 
ecosystems may experience additional algal and plant 
growth, loss of sensitive macroinvertebrate taxa, and 

higher respiration and decay rates.. 

C Җм.0 Җ2.05 

Ecological Communities are impacted by moderate DIN 
elevation above natural reference Conditions, but 

sensitive species are not experiencing nitrate toxicity. If 
other Conditions also favour eutrophication, DIN 
enrichment may Cause increased algal and plant 

growth, loss of sensitive macroinvertebrate & fish taxa, 
and high rates of respiration and decay. 

D >1.0 >2.05 

Ecological communities impacted by substantial DIN 
elevation above natural reference conditions. In 

combination with other conditions favouring 
eutrophication, DIN enrichment drives excessive 
primary production and significant changes in 

macroinvertebrate and fish communities, as taxa 
sensitive to hypoxia and nitrate toxicity are lost. 
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 Dissolved reactive phosphorus 

The attribute states for DRP are defined in Table 5. As with DIN, draft FWOs have not been 

set for this attribute and the attribute states are from the draft 2019 amendments to the NPS-

FM. An overall attribute state was assigned to each site for each baseline period by calculating 

median and 95th percentile DRP concentrations over five years. 

 

Table 5: Attribute states and draft FWOs for DRP. Overall attribute state is determined by the grading of the worst 

assessment statistic. 

Attribute 
state 

Median 
(mg/L) 

95th %ile 
(mg/L) Narrative attribute state Objective for: 

A ҖлΦ006 ҖлΦ021 

Ecological communities and ecosystem processes are 
similar to those of natural reference conditions. No 
adverse effects attributable to DRP enrichment are 

expected. 

N/A 

B Җл.010 Җ0.030 

Ecological communities are slightly impacted by minor 
DRP elevation above natural reference conditions. If 
other conditions also favour eutrophication, sensitive 
ecosystems may experience additional algal and plant 
growth, loss of sensitive macroinvertebrate taxa, and 

higher respiration and decay rates. 

C ҖлΦ018 ҖлΦлрп 

Ecological communities are impacted by moderate DRP 
elevation above natural reference conditions. If other 
conditions also favour eutrophication, DRP enrichment 

may cause increased algal and plant growth, loss of 
sensitive macro-invertebrate & fish taxa, and high rates 

of respiration and decay. 

D >0.018 >0.054 

Ecological communities impacted by substantial DRP 
elevation above natural reference conditions. In 

combination with other conditions favouring 
eutrophication, DRP enrichment drives excessive 

primary production and significant changes in 
macroinvertebrate and fish communities, as taxa 

sensitive to hypoxia are lost 

 

 Dissolved oxygen 

The attribute states for dissolved oxygen (DO) and the draft FWO state for each river class are 

set out in Table 6. DO attribute states are from the NPS-FM 2014, but where the NPS-FM 2014 

attribute states only apply below point source discharges, ES have applied them to all rivers. 

For the 2019 baseline only (data is only available for this period), the 1-day minimum 

concentration on each day of continuous monitoring between November and April, as well as 

the rolling seven-day average of those 1-day minimums was calculated for each site. The lowest 

recorded 1-day minimum and 7-day mean minimum concentrations were then used to calculate 

each sites attribute state. Attribute states have only been calculated for sites with continuous 

temperature monitoring data. 

  



 
 

23 

 

Table 6: Attribute states and draft FWOs for DO. Overall attribute state is determined by the grading of the worst 

assessment statistic. 

Attribute 
state 

7-day mean 
minimum 

(mg/L) 

1-day 
minimum 

(mg/L) Narrative attribute state Objective for: 

A Җм  ҖмΦр 
No stress caused by low dissolved oxygen on any 
aquatic organisms that are present at matched 

reference (near-pristine) sites. 

¶ Lowland Soft Bed 

¶ Lowland Hard Bed 

¶ Hill 

¶ Mountain 

¶ Lake Fed 

¶ Spring Fed 

B ҖнΦп  ҖоΦр 

Occasional minor stress on sensitive organisms caused 
by short periods (a few hours each day) of lower 
dissolved oxygen. Risk of reduced abundance of 
sensitive fish and macroinvertebrate species. 

¶ Nil 

C ҖсΦф  ҖфΦу 

Moderate stress on a number of aquatic organisms 
caused by dissolved oxygen levels exceeding 

preference levels for periods of several hours each day. 
Risk of sensitive fish and macroinvertebrate species 

being lost. 

¶ Nil 

D >6.9  >9.8 

Significant, persistent stress on a range of aquatic 
organisms caused by dissolved oxygen exceeding 
tolerance levels. Likelihood of local extinctions of 
keystone species and loss of ecological integrity.) 

¶ Nil 

 

 Temperature 

CRI 

Temperature attribute states for the Cox-Rutherford Index (CRI) were developed by ES based 

on recommendations in Davies-Colley et al. (2013). Attribute states were assigned to each site 

at each baseline by calculating the average CRI over the hottest five days in each of the 

preceding five years and then calculating the maximum of those values. Attribute states have 

only been calculated for sites with continuous temperature monitoring data. The attribute states 

for temperature and the draft FWO for each river class are described in Table 7.  

 

Table 7: Attribute states and draft FWOs for temperature CRI 

Attribute state Maximum 5-day average CRI (°C) Narrative attribute state Objective for: 

A Җ18 
No thermal stress on any aquatic organisms that are 
present at matched reference (near-pristine) sites. 

¶ Nil 

B Җ20 
Minor thermal stress on occasion (clear days in summer) 
on particularly sensitive organisms such as certain insects 

and fish. 

¶ Mountain 

¶ Lake Fed 

¶ Spring Fed 

C Җнп 
Some thermal stress on occasion, with elimination of 

certain sensitive insects and absence of certain sensitive 
fish. 

¶ Lowland soft 
bed 

¶ Lowland 
hard bed 

¶ Hill 

D >24 
Significant thermal stress on a range of aquatic 

organisms. Risk of local elimination of keystone species 
with loss of ecological integrity. 

¶ Nil 

 

  



 
 

24 

 

Winter maximum temperature 

The maximum winter (May to September) temperature attribute states were developed by ES, 

and are described, along with the draft FWOs, in Table 8. Attribute states have been assigned 

to each site at each baseline by calculating the maximum temperature recorded between May 

and September over the preceding five years. Attribute states have only been calculated for 

sites with continuous temperature monitoring data. 

 

Table 8: Attribute states and draft FWOs for maximum winter temperature. 

Attribute state 
Maximum winter temperature 

(°C) Narrative attribute state Objective for: 

A Җ11 Yet to be developed. 

¶ Lowland 
Hard Bed 

¶ Hill 

¶ Mountain 

¶ Lake Fed 

¶ Spring Fed 

B N/A N/A ¶ N/A 

C N/A N/A ¶ N/A 

D >11 Yet to be developed. ¶ Nil 

 

 E. coli 

All rivers 

The E. coli attribute is from the 2017 amendments to the NPS-FM 2014, which describes five 

states (A-E) that provide different levels of protection for primary contact recreation. The 

attribute states for E. coli and the draft FWO state for each river class are described in full in 

Table 9.  

The attribute states set thresholds for the percentage of exceedances over 540 CFU/100mL, the 

percentage of exceedances over 260 CFU/100mL, the median concentration and the 95th 

percentile concentration based on a minimum of 60 samples collected over a five-year period. 

Rivers and lakes with E. coli concentrations that fall into attribute states A, B and C are 

considered suitable for primary contact recreation; those with E. coli concentrations in attribute 

states D and E are not. E. coli attribute states were calculated at each baseline period using the 

preceding five years of monthly monitoring data from each site. 
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Table 9: Attribute states and draft FWOs for E. coli. Overall attribute state is determined by the grading of the worst 

assessment statistic. 

Attribute state 

% of 
measurements 

below 540 
cfu/100mL 

% of 
measurements 

below 260 
cfu/100mL 

Median 
(cfu/100mL) 

95th %ile 
(cfu/100mL) 

Narrative attribute 
state Objective for: 

A <5% <20% Җмол Җрпл 

For at least half the 
time, the estimated 

risk is <1 in 1000 
(0.1% risk). 

The predicted 
average infection risk 

is 1%. 

¶ Mountain 

¶ Lake Fed 

B 5-10% 20-30% Җмол Җмллл 

For at least half the 
time, the estimated 

risk is <1 in 1000 
(0.1% risk). 

The predicted 
average infection risk 

is 2%. 

¶ Lowland 
Soft Bed 

¶ Lowland 
Hard Bed 

¶ Hill 

¶ Spring Fed 

C 10-20% 20-34% Җмол Җмнлл 

For at least half the 
time, the estimated 

risk is <1 in 1000 
(0.1% risk). 

The predicted 
average infection risk 

is 3%. 

¶ Nil 

D 20-30% >34% >130 >1200 

20-30% of the time 
the estimated risk is 
җрл ƛƴ мллл όҔр҈ 

risk). 

The predicted 
average infection risk 

is >3%. 

¶ Nil 

E >30% >50% >260 >1200 

For more than 30% of 
the time the 

ŜǎǘƛƳŀǘŜŘ Ǌƛǎƪ ƛǎ җрл 
in 1000 (>5% risk). 

The predicted 
average infection risk 

is >7%. 

¶ Nil 

 

Bathing sites 

The attribute states for E. coli at bathing sites and the draft FWO state for bathing sites in each 

river class are set out in Table 10. E. coli attribute states at bathing sites are from ESôs draft 

FWOs and the draft 2019 amendments to the NPS-FM. An overall grade was assigned to each 

Recreational Water Quality monitoring site for the 2019 baseline by calculating the 95th 

percentile E. coli concentration over the preceding five years. 
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Table 10: Attribute states and draft FWOs for E. coli at bathing sites 

Attribute state 95th %ile (cfu/100mL) Narrative attribute state Objective for: 

A Җ130 
Estimated risk of Campylobacter infection has a < 0.1% 

occurrence, 95% of the time. 

¶ Lowland 
Soft Bed 

¶ Lowland 
Hard Bed 

¶ Hill 

¶ Mountain 

¶ Lake Fed 

¶ Spring Fed 

B Җ260 
Estimated risk of Campylobacter infection has a 0.1 ς 

1.0% occurrence, 95% of the time. 
¶ Nil 

C Җрпл 
Estimated risk of campylobacter infection has a 1 ς 5% 

occurrence, 95% of the time. 
¶ Nil 

D >540  
Estimated risk of Campylobacter infection has a > 5% 

occurrence, at least 5% of the time. 
¶ Nil 

 

 Visual clarity  

The visual clarity attribute was developed by ES and the attribute states and the draft FWOs 

are defined in Table 11. An attribute state has been assigned to each site at each baseline by 

calculating the median visual clarity recorded (through black disc) at flows below the median 

using five years of data.  

 

Table 11: Attribute states and draft FWOs for visual clarity. 

Attribute state 

Median horizontal black disc 
viewing distance at flows below 

the median (m) Narrative attribute state Objective for: 

A җ3.0 Eminently suitable for recreational use. 
¶ Mountain 

¶ Lake Fed 

¶ Spring Fed 

B җ1.6 Suitable for recreational use. 

¶ Lowland 
Hard Bed 

¶ Lowland 
Soft Bed 

C җмΦо Marginally suitable for recreational use. 
¶ Lowland soft 

bed 

D <1.3 Unsuitable for recreational use. ¶ Nil 

 

 Suspended sediment (measured as turbidity) 

Draft FWOs have not been set for suspended sediment as when draft FWOs were being set, ES 

were still awaiting national direction on attribute states. A suspended sediment attribute based 

on turbidity has since been developed and included in the draft 2019 amendments to the NPS-

FM. In this assessment an overall grade has been assigned to each site at each baseline by 

calculating the median turbidity over the preceding five years, and comparing it to the attribute 

states for the relevant suspended sediment class (defined in the draft 2019 amendments to the 
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NPS-FM based on the River Environment Classification (REC)9). The attribute states for 

suspended sediment are described in Table 12. 

 

Table 12: Attribute states for suspended sediment as measured by turbidity. 

Attribute 

state 

Median turbidity  for sediment class 

Narrative attribute state 

Objective 

for: 1 2 3 4 5 6 7 8 9 10 11 12 

A <2 <6.2 <1.3 <3.3 <7.5 <4.8 <2.3 <4.3 <1.2 <1.1 <1.1 <2.4 

Minimal impact of suspended 

sediment on instream biota. 

Ecological communities are similar to 

those observed in natural reference 

conditions 

N/A 

D <2.5 <7.9 <1.6 <3.9 <9.8 <6.3 <2.8 <5.2 <1.4 <1.3 <1.3 <2.7 

Low to moderate impact of 

suspended sediment on instream 

biota. Abundance of sensitive fish 

species may be reduced. 

C ҖоΦн ҖмлΦр Җн ҖпΦу Җ13.1 ҖуΦо ҖоΦо ҖсΦп ҖмΦс ҖмΦр ҖмΦс ҖоΦм 

Moderate to high impact of 

suspended sediment on instream 

biota. Sensitive fish species may be 

lost. 

D >3.2 >10.5 >2 >4.8 >13.1 >8.3 >3.3 >6.4 >1.6 >1.5 >1.6 >3.1 

High impact of suspended sediment 

on instream biota. Ecological 

communities are significantly altered 

and sensitive fish and 

macroinvertebrate species are lost or 

at high risk of being lost. 

 

 Deposited sediment 

Cover 

The attribute states for deposited sediment cover are defined in Table 13. As with suspended 

sediment, draft FWOs have not been set for this attribute and the attribute states are from the 

draft 2019 amendments to the NPS-FM. 

An overall attribute state was assigned to each site for each baseline period by calculating the 

median turbidity over preceding five years and comparing it to attribute states for the relevant 

deposited sediment class (defined in the draft 2019 amendments to the NPS-FM based on the 

REC). 

  

 

9 The REC is a database of catchment spatial attributes, summarised for every segment in New Zealand's network 

of rivers. 
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Table 13: Attribute states for deposited sediment. 

Attribute 

state 

Median cover for sediment class 

Narrative attribute state 

Objective 

for: 1 2 3 4 5 6 7 8 9 10 11 12 

A <84 <9 <42 <12 <80 <30 <41 <22 <48 <15 <76 <27 

Minimal impact of deposited fine 

sediment on instream biota. 

Ecological communities are similar to 

those observed in natural reference 

conditions. 

N/A 

D <90 <15 <50 <17 <86 <38 <48 <33 <54 <22 <82 <36 

Low to moderate impact of deposited 

fine sediment on instream biota. 

Abundance of sensitive 

macroinvertebrate species may be 

reduced. 

C Җфт Җнм Җсл Җно Җфн Җпс Җрс Җпр Җсм Җнф Җуф Җпр 

Moderate to high impact of 

deposited fine sediment on instream 

biota. Sensitive macroinvertebrate 

species may be lost 

D >97 >21 >60 >23 >92 >46 >56 >45 >61 >29 >89 >45 

High impact of deposited fine 

sediment on instream biota. 

Ecological communities are 

significantly altered and sensitive fish 

and macroinvertebrate species are 

lost or at high risk of being lost. 

 

Suspendible inorganic sediment 

To date, attribute states or FWOs have not been developed for suspendible inorganic sediment 

(SIS). Similar to the sediment cover attribute, sites have only reported as either meeting or not 

meeting a single guideline number: the Clapcott et al. (2011) biodiversity protection guideline 

of 450 g/m2. Compliance with the guideline was calculated for each site at each baseline based 

on five years of SIS data (measured using the Quorer method). 

 Periphyton 

Biomass 

The attribute states for periphyton biomass, which are the same as those in the in the NPS-FM 

2014, and the draft FWO state for each river class are set out in Table 14. Due to the 

complexities of calculating the biomass attribute states and the limited time available, attribute 

states were extracted directly from a recent report produced by ES (Hodson and De Silvia, 

2018). Meaning state data are only available for the 2019 baseline (calculated on from three 

years of monthly data collected between 2015 and 2017 inclusive). How these attribute states 

have been calculated are documented in Hodson and De Silvia (2018). 
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Table 14: Attribute states and draft FWOs for periphyton biomass 

Attribute state 
92nd %ile for default class/ 83rd 

%ile for productive class  Narrative attribute state Objective for: 

A Җ50 
Rare blooms reflecting negligible nutrient enrichment 

and/or alteration of the natural flow regime or habitat. 

¶ Mountain 

¶ Lake Fed 

¶ Spring Fed 

B Җ120 
Occasional blooms reflecting low nutrient enrichment 
and/or alteration of the natural flow regime or habitat. 

¶ Lowland 
Hard Bed 

¶ Lowland 
Soft Bed 

C Җнлл  

Periodic short-duration nuisance blooms reflecting 
moderate nutrient enrichment and/or alteration of the 

natural flow regime or habitat. 

¶ Lowland soft 
bed 

D >200  

Regular and/or extended-duration nuisance blooms 
reflecting high nutrient enrichment and/or significant 

alteration of the natural flow regime or habitat. 
¶ Nil 

 

Long filamentous cover 

ES has not developed attribute states for long filamentous periphyton cover, but has set a draft 

FWO of 30% for Lowland Hard Bed, Hill and Mountain river classes based on the Biggs (2000) 

guideline for the protection of aesthetics/recreation. Thus, in this report, sites are only reported 

as either meeting or not meeting the Biggs (2000) guideline value. Compliance with the 

guideline was calculated for each site at each baseline based on the maximum of five years of 

periphyton cover observations. 

Thick mat cover 

Attribute states for thick mat periphyton cover do not exist, but ES has set a draft FWO of 60% 

for rivers in the Lowland Hard Bed, Hill  and Mountain classes based on the Biggs (2000) 

guideline for the protection of aesthetics/recreation and trout habitat/angling. Accordingly, in 

this report, sites are only reported as either meeting or not meeting the Biggs (2000) guideline. 

As with filamentous cover, compliance with the thick mat guideline at each baseline was 

calculated based on the maximum of the preceding five years of periphyton cover observations. 

 Benthic cyanobacteria 

The benthic cyanobacteria attribute states were developed by ES, and appear to be loosely 

based on the thresholds set out in the three-tier surveillance, alert and action sequence presented 

in the interim MfE/MoH (2009) guidelines for benthic cyanobacteria in recreational fresh 

waters. Attribute states were assigned to each site at each baseline by calculating the maximum 

observed benthic cyanobacteria cover over five years. Attribute states and draft FWOs are set 

out in Table 15. 
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Table 15: Attribute states and draft FWOs for benthic cyanobacteria. 

Attribute state Maximum cover (%) Narrative attribute state Objective for: 

A Җ20 
Minimal risk of exposure from benthic cyanobacteria for 

80% of the time. 
¶ Mountain 

¶ Lake Fed 

B Җ30 
Low-moderate risk exposure of health effects or dog 

deaths from exposure to benthic cyanobacteria for 80% 
of the time. 

¶ Lowland 
Soft Bed 

¶ Lowland 
Hard Bed 

¶ Hill 

¶ Spring Fed 

C Җрл 
Moderate - high risk exposure of health effects or dog 

deaths from exposure to benthic cyanobacteria for 80% 
of the time. 

¶ Nil 

D >50 or detaching mats 
Potential health risks from exposure to benthic 

cyanobacteria, potential risks to dogs walking along river 
margins. 

¶ Nil 

 

 Macroinvertebrates 

The attribute states for the Macroinvertebrate Community Index (MCI) and the draft FWO 

state for each river class are outlined in Table 16. The MCI attribute states were developed by 

ES based on the poor-fair-good-excellent ecological condition thresholds (scores of 80, 100 

and 120 respectively) set out in Stark and Maxted (2007). However, the state thresholds have 

been modified somewhat in this report. ES have set the draft MCI FWO for rivers in the 

Lowland Hard Bed, Lake Fed and Spring Fed classes at 90, which is between the poor and fair 

thresholds set out in Stark and Maxted (2007) and sits in the middle of ESôs proposed C 

attribute state. Thus, for the sake of simplicity an MCI of 90 was treated as the threshold 

between the C and D attribute states in this assessment, and the draft objective for Lowland 

Soft Bed rivers was treated as 90 rather than 80 to align with the modified state boundary. This 

means that there is a small risk that some sites belonging to that class have been reported as 

not meeting the FWO, when they actually did. Attribute states at each baseline were assigned 

based on a five-year mean. 

 

Table 16: Attribute stat es and draft FWOs for MCI.  

Attribute state Maximum cover (%) Narrative attribute state Objective for: 

A җ120 
High quality environment where species composition is 

close to natural state most of the time. 
¶ Mountain 

B җ100 
Good quality environment where human activities and/or 
natural disturbances cause some loss of sensitive species. 

¶ Hill 

C җ90 
Fair quality environment where moderately-highly 

tolerant species dominate. 

¶ Lowland soft 
bed 

¶ Lowland 
hard bed 

¶ Lake fed 

¶ Spring fed 

D <90 
Poor quality environment where highly tolerant species 

dominate most of the time. 
¶ Nil 
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 Fish 

The attribute states for the fish Index of Biotic Integrity (see Table 17) are from the region 

specific thresholds developed by Joy (2010). To assign an attribute state to a site, the IBI was 

first calculated for every monitoring occasion using the spreadsheet tool developed by Joy 

(2010). An overall grade was then calculated at each baseline based on the average of the IBI 

scores calculated for the preceding five years. 

 

Table 17: Attribute states and draft FWOs for IBI.  

Attribut e state Maximum cover (%) Narrative attribute state Objective for: 

A җ49 Excellent quality integrity. 

N/A 

B җ36 Good quality integrity. 

C җ23 Fair quality integrity. 

D <90 Poor quality integrity. 

 

 Analysis by site  

Each attribute was summarised for each site by tabulating the state at each baseline (2010, 2016 

and 2019) as well as the reduction in the relevant assessment statistics required to meet the 

draft FWO.  

 Analysis by river class  

For each attribute, a summary table was developed that presents the distribution of the attribute 

state for sites within each river class at each baseline, both graphically, through box and 

whisker plots (see Appendix 3 for guidance on interpretation), and numerically. These tables 

also include an analysis of the proportion of sites within each river class meeting the draft FWO 

at each baseline and the proportion of sites where a one, two and three state improvement would 

be needed to meet the FWO. For attributes where state was determined simply as either meeting 

an FWO/guideline the number of sites in each category was presented. 

As the draft FWOs have been set at the river class scale, this section also includes a detailed 

narrative analysis. 

 Analysis by FMU 

For each attribute a summary table was also developed that presents the attribute state 

distribution of sites within each FMU at each baseline both numerically and through box and 

whisker plots. A brief narrative analysis of the available data is also provided. 
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 Regional summar y 

Regional summary tables were developed that present the distribution of attribute states 

between sites for each attribute numerically and through box and whisker plots. A brief 

narrative analysis of the available data is also provided. 

3. Results 

 By site 

The state of each attribute at each baseline and the improvement required to meet the draft 

FWOs are summarised by site in Table 18 to Table 24. 
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Table 18: Attribute states of the monitored rivers across the region for NNN and NH4-N and the improvement required to meet the relevant FWOs. 

       NO3-N         NH4-N     

   
  State  

҈Ҩ ƴŜŜŘŜŘ 

(median) 

҈Ҩ ƴŜŜŘŜŘ όфрǘƘ 

%ile)   State  

҈Ҩ ƴŜŜŘŜŘ 

(median) ҈Ҩ ƴŜŜŘŜŘ όƳŀȄύ 

FMU River class Site Obj 10 16 19 10 16 19 10 16 19 Obj 10 16 19 10 16 19 10 16 19 

 Hill Aparima R. @ Dunrobin C A A A - - - - - - C A A A - - - - - - 

  Aparima R. @ Otautau C A A  - -  - -  C A A  - -  - -  

  Aparima R. @ Thornbury C B B B - - - - - - C B A A - - - - - - 

  Cascade Stm @ Pourakino Valley Rd C A A A - - - - - - C A A A - - - - - - 

  Hamilton Burn @ Affleck Rd C  B B  - -  - - C  B B  - -  - - 

  Otautau Stm @ Otautau-Tuatapere Rd C B B B - - - - - - C B B B - - - - - - 

Aparima Lowland Hard  Otautau Stm @ Waikouro C B B B - - - - - - C B B B - - - - - - 

  Pourakino R. @ Centre Rd C          C          

  Pourakino R. @ Ermedale Rd C A A  - -  - -  C A A  - -  - -  

  Pourakino R. @ Traill Rd C A A A - - - - - - C A A A - - - - - - 

  Waimatuku Stm @ Lorneville Riverton Hwy C C C C - - - - - - C A B B - - - - - - 

  Waimatuku Stm d/s Bayswater Bog C B B  - -  - -  C B B  - -  - -  

 Lowland Soft Opouriki Stm @ Tweedie Rd C B B B - - - - - - C B B B - - - - - - 

  Mataura R. 200m d/s Mataura Br. C B A A - - - - - - C B B B - - - - - - 

  Mataura R. @ Garston C  A   -   -  C  A   -   -  

  Mataura R. @ Gore C A A A - - - - - - C B A A - - - - - - 

  Mataura R. @ Otamita Br. C A A  - -  - -  C A A  - -  - -  

 Hill Mataura R. @ Parawa C  A A  - -  - - C  A A  - -  - - 

  Mimihau Stm Trib. @ Venlaw Forest C A A A - - - - - - C A A A - - - - - - 

Mataura  Waikaia R. @ Waikaia C A A A - - - - - - C A A A - - - - - - 

  Waikaia R. @ Waipounamu Br. Rd C A A A - - - - - - C A A A - - - - - - 

  Carran Ck @ Waituna Lagoon Rd C B B B - - - - - - C B B B - - - - - - 

  Carran Ck Trib. @ Waituna Lagoon Rd C A A  - -  - -  C A A  - -  - -  

 Lowland Hard Longridge Stm @ Sandstone C C C C - - - - - - C B C C - - - - - - 

  Mataura R. @ Gorge Rd C B B  - -  - -  C B A  - -  - -  
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       NO3-N         NH4-N     

   
  State  

҈Ҩ ƴŜŜŘŜŘ 

(median) 

҈Ҩ ƴŜŜŘŜŘ όфрǘƘ 

%ile)   State  

҈Ҩ ƴŜŜŘŜŘ 

(median) ҈Ҩ ƴŜŜŘŜŘ όƳŀȄύ 

FMU River class Site Obj 10 16 19 10 16 19 10 16 19 Obj 10 16 19 10 16 19 10 16 19 

  Mataura R. @ Mataura Island Br. C  A A  - -  - - C  A A  - -  - - 

  Moffat Ck @ Moffat Rd C B B B - - - - - - C B B B - - - - - - 

  North Peak Stm @ Waimea Valley Rd C B B A - - - - - - C B C C - - - - - - 

  Sandstone Stm @ Kingston X-ing Rd C D C C - - - 39 - - C B C C - - - - - - 

  Waimea Stm @ Mandeville C C C C - - - - - - C B A B - - - - - - 

 Lowland Hard Waimea Stm @ Murphy Rd C C C  - -  - -  C A A  - -  - -  

  Waimea Stm @ Nine Mile Rd C C C  - -  - -  C B A  - -  - -  

  Waimea Stm @ Old Balfour Rd C B A  - -  - -  C A A  - -  - -  

  Waimea Stm @ Pahiwi - Balfour Rd C C C  - -  - -  C B A  - -  - -  

  Waimea Trib. @ McCale Rd C B A  - -  - -  C B A  - -  - -  

Mataura  Mimihau Stm @ Wyndham C B A A - - - - - - C A A A - - - - - - 

  Mokoreta R. @ Wyndham River Rd C B B B - - - - - - C B A A - - - - - - 

  Otamita Stm @ Mandeville C B B B - - - - - - C A A A - - - - - - 

  Oteramika Stm @ Seaward Downs C C C C - - - - - - C B C B - - - - - - 

 Lowland Soft Tokanui R. @ Fortrose Otara Rd C B B B - - - - - - C B B B - - - - - - 

  Waikaka Stm @ Gore C B B B - - - - - - C B B B - - - - - - 

  Waikawa R. @ Progress Valley C A A A - - - - - - C B A A - - - - - - 

  Waikopikopiko Stm @ Haldane Curio Bay C A A A - - - - - - C A A A - - - - - - 

  Waituna Ck @ Marshall Rd C C B B - - - - - - C B B B - - - - - - 

  Waituna Ck 1m u/s Waituna Rd C C C  - -  - -  C B B  - -  - -  

 Mountain Waikaia R. u/s Piano Flat B A A A - - - - - - B B A A - - - - - - 

  Cromel Stm @ Selbie Rd C A A A - - - - - - C A A A - - - - - - 

  Irthing Stm @ Ellis Rd C B B B - - - - - - C A B A - - - - - - 

nǊŜǘƛ Hill nǊŜǘƛ R. @ Centre Bush C B A  - -  - -  C A B  - -  - -  

  nǊŜǘƛ R. @ Lumsden Br. C A A A - - - - - - C A A A - - - - - - 

  nǊŜǘƛ R. @ Three Kings C A A A - - - - - - C A A A - - - - - - 
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       NO3-N         NH4-N     

   
  State  

҈Ҩ ƴŜŜŘŜŘ 

(median) 

҈Ҩ ƴŜŜŘŜŘ όфрǘƘ 

%ile)   State  

҈Ҩ ƴŜŜŘŜŘ 

(median) ҈Ҩ ƴŜŜŘŜŘ όƳŀȄύ 

FMU River class Site Obj 10 16 19 10 16 19 10 16 19 Obj 10 16 19 10 16 19 10 16 19 

  Bog Burn d/s Hundred Line Rd C B C B - - - - - - C B B B - - - - - - 

  Dipton Stm @ South Hillend-Dipton Rd C  B B  - -  - - C  A B  - -  - - 

  nǊŜǘƛ R. @ Wallacetown C  B B  - -  - - C  A A  - -  - - 

  Otapiri Stm @ Otapiri Gorge C B B A - - - - - - C A B A - - - - - - 

 Lowland Hard Waihopai R. u/s Queens Drive C C C C - - - - - - C B B B - - - - - - 

  Waikiwi Stm @ North Rd C C C C - - - - - - C B B B - - - - - - 

  Winton Stm @ Lochiel C C C C - - - - - - C B B C - - - - - - 

nǊŜǘƛ  Winton Stm d/s Winton Dam C A B  - -  - -  C A A  - -  - -  

  Hedgehope Stm 20m u/s Makarewa Confl. C  A B  - -  - - C  B B  - -  - - 

  Makarewa R. @ Lora Gorge Rd C A A A - - - - - - C B A A - - - - - - 

 Lowland Soft Makarewa R. @ Wallacetown C B B B - - - - - - C C B B - - - - - - 

  Otepuni Ck @ Nith St C B B B - - - - - - C C B B - - - - - - 

  Tussock Ck @ Cooper Rd C C B B - - - - - - C C C B - - - - - - 

 
Natural State 

Dunsdale Stm @ Dunsdale Reserve  A A A        A A A       

 Mokotua Stm @ Awarua  A A A        B B A       

  Mararoa R. @ The Key C A A A - - - - - - C A A A - - - - - - 

  Mararoa R. @ Weir Rd C A A A - - - - - - C A A A - - - - - - 

 Hill Upukerora R. @ Te Anau Milford Rd C A A A - - - - - - C A A A - - - - - - 

  Wairaki R. d/s Blackmount Rd C  A A  - -  - - C  A A  - -  - - 

  Whitestone R. d/s Manapouri-Hillside C A A A - - - - - - C A A A - - - - - - 

Waiau  Mararoa R. @ South Mavora Lake B A A A - - - - - - B A A A - - - - - - 

  Waiau R. @ Duncraigen Rd B A A  - -  - -  B A A  - -  - -  

 Lake Fed Waiau R. @ Sunnyside B A A A - - - - - - B A A A - - - - - - 

  Waiau R. @ Tuatapere B A A A - - - - - - B A A A - - - - - - 

 
Lowland Soft 

Lill Burn @ Lill Burn-Monowai Rd C  A A  - -  - - C  A A  - -  - - 

 Orauea R. @ Orawia Pukemaori Rd C A A A - - - - - - C B B B - - - - - - 
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Table 19: Attribute states of the monitored rivers across the region for DIN, DRP and visual clarity and the improvement required to meet the relevant FWOs. 

    DIN   DRP   Turb.     BD    

   
 State   State   State    State  %ҧ needed 

FMU River class Site 10 16 19 10 16 19 10 16 19 Obj 10 16 19 10 16 19 

 Hill Aparima R. @ Dunrobin A A A B A A A A A B A A A - - - 

  Aparima R. @ Otautau C C  B A  B A  B A A  - -  

  Aparima R. @ Thornbury C C C B B B C A A B B B B - - - 

  Cascade Stm @ Pourakino Valley Rd A A A A A A A A A B B B B - - - 

  Hamilton Burn @ Affleck Rd  C C  A A  A A B  A A  - - 

  Otautau Stm @ Otautau-Tuatapere Rd D D D D D D D D D B D D D 30 47 90 

Aparima Lowland Hard  Otautau Stm @ Waikouro D D D D D D D D D B D D D 68 72 113 

  Pourakino R. @ Centre Rd          B       

  Pourakino R. @ Ermedale Rd A A  B A  D D  B C B  7 -  

  Pourakino R. @ Traill Rd A A A A A A D D D B D D D 48 92 78 

  Waimatuku Stm @ Lorneville Riverton Hwy D D D D D D D D C B D D C 54 39 22 

  Waimatuku Stm d/s Bayswater Bog D D  D D  D D  B D D  122 112  

 Lowland Soft Opouriki Stm @ Tweedie Rd D D D C C B D C B C C D C - 7 - 

  Mataura R. 200m d/s Mataura Br. C C C C C C D D D B C B C 19 - 9 

  Mataura R. @ Garston A A   A   A  B  A   -  

  Mataura R. @ Gore C C C B B B D D D B B B B - - - 

  Mataura R. @ Otamita Br. C C  B B  D D  B B B  - -  

 Hill Mataura R. @ Parawa A B B  A A C D C B A A B - - - 

  Mimihau Stm Trib. @ Venlaw Forest B A A C C C A A A B C C C 7 7 8 

Mataura  Waikaia R. @ Waikaia A A A B A A D D C B B B B - - - 

  Waikaia R. @ Waipounamu Br. Rd B C C B B A D D D B B B B - - - 

  Carran Ck @ Waituna Lagoon Rd C C C D D D D D D B D D D 281 264 310 

  Carran Ck Trib. @ Waituna Lagoon Rd A A  D D  A A  B D D  310 272  

 Lowland Hard Longridge Stm @ Sandstone D D D D D D D D C B C C C 19 14 7 

  Mataura R. @ Gorge Rd C D  C C  D D  B D D  58 67  
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    DIN   DRP   Turb.     BD    

   
 State   State   State    State  %ҧ needed 

FMU River class Site 10 16 19 10 16 19 10 16 19 Obj 10 16 19 10 16 19 

  Mataura R. @ Mataura Island Br. A C C  B B D D D B C B C 15 - 7 

  Moffat Ck @ Moffat Rd C C C D D D D D D B D D D 208 217 300 

  North Peak Stm @ Waimea Valley Rd D C C C C C D D D B D D D 167 71 63 

  Sandstone Stm @ Kingston X-ing Rd D D D D D D D D D B D D D 52 62 37 

  Waimea Stm @ Mandeville D D D D C D D D C B D C B 45 9 - 

 Lowland Hard Waimea Stm @ Murphy Rd D D  C C  D D  B C C  7 7  

  Waimea Stm @ Nine Mile Rd D D  D D  D C  B D C  54 20  

  Waimea Stm @ Old Balfour Rd C C  B B  D D  B D B  30 -  

  Waimea Stm @ Pahiwi - Balfour Rd D D  C C  D B  B C C  19 7  

  Waimea Trib. @ McCale Rd C C  B B  D D  B D D  150 54  

Mataura  Mimihau Stm @ Wyndham C C C C C C D D D C D D D 7 33 24 

  Mokoreta R. @ Wyndham River Rd D D D C B B D D C C B C C - - - 

  Otamita Stm @ Mandeville C C C C B B C C C C C C C - - - 

  Oteramika Stm @ Seaward Downs D D D D D D D D D C D D D 71 86 90 

 Lowland Soft Tokanui R. @ Fortrose Otara Rd C D C C D C D D D C D D D 110 117 117 

  Waikaka Stm @ Gore D D C D D D D D C C D D D 29 16 30 

  Waikawa R. @ Progress Valley C C C C C C D D D C D D D 34 33 33 

  Waikopikopiko Stm @ Haldane Curio Bay A A A B B B D D D C D D D 8 11 15 

  Waituna Ck @ Marshall Rd D D D C C C D D D C D D D 48 37 30 

  Waituna Ck 1m u/s Waituna Rd  D D B B  B A  C D C  15 0  

 Mountain Waikaia R. u/s Piano Flat A A A A A A A A A A A A A - - - 

  Cromel Stm @ Selbie Rd A A A A A A A A A B A A A - - - 

  Irthing Stm @ Ellis Rd D D D B A A D B A B A A A - - - 

nǊŜǘƛ Hill nǊŜǘƛ R. @ Centre Bush C C  B A  D B  B A A  - -  

  nǊŜǘƛ R. @ Lumsden Br. A B C  A A B A A B A A A - - - 

  nǊŜǘƛ R. @ Three Kings A A A A A A A A A B A A A - - - 
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    DIN   DRP   Turb.     BD    

   
 State   State   State    State  %ҧ needed 

FMU River class Site 10 16 19 10 16 19 10 16 19 Obj 10 16 19 10 16 19 

  Bog Burn d/s Hundred Line Rd D D D D D D D D D B D D D 42 48 82 

  Dipton Stm @ South Hillend-Dipton Rd  D D  D C  D D B  C B  6 - 

  nǊŜǘƛ R. @ Wallacetown A C D  B B A B A B C B B 7 - - 

  Otapiri Stm @ Otapiri Gorge C C C C C C D D C B D D D 77 67 65 

 Lowland Hard Waihopai R. u/s Queens Drive D D D B B B D D C B C C C 23 8 3 

  Waikiwi Stm @ North Rd D D D C C B D D D B D D D 47 32 26 

  Winton Stm @ Lochiel D D D D D D D D D B D D D 80 67 98 

nǊŜǘƛ  Winton Stm d/s Winton Dam C C  C C  D C  B D D  98 84  

  Hedgehope Stm 20m u/s Makarewa Confl.  C C  C C  D C C  D D  50 29 

  Makarewa R. @ Lora Gorge Rd C C C C C C C C C C D D D 7 20 26 

 Lowland Soft Makarewa R. @ Wallacetown D D D D D C C C D C D D D 30 18 16 

  Otepuni Ck @ Nith St D D D C C C C C C C D D D 48 28 68 

  Tussock Ck @ Cooper Rd D D D D D D B A A C D C D 19 - 3 

 
Natural State 

Dunsdale Stm @ Dunsdale Reserve A A A C B B A A A  B B C    

 Mokotua Stm @ Awarua A A A B A A A A A        

  Mararoa R. @ The Key A A A A  A A A A B A A A - - - 

  Mararoa R. @ Weir Rd B B B A A A C A A B A A A - - - 

 Hill Upukerora R. @ Te Anau Milford Rd A A A B A A A A A B A A A - - - 

  Wairaki R. d/s Blackmount Rd  A A  A A  A A B  A A  - - 

  Whitestone R. d/s Manapouri-Hillside B C C B A A A A A B A A A - - - 

Waiau  Mararoa R. @ South Mavora Lake A A A A   A A A A       

  Waiau R. @ Duncraigen Rd B B  A A  C A  A A A  - -  

 Lake Fed Waiau R. @ Sunnyside A A A A   C A A A A A A - - - 

  Waiau R. @ Tuatapere A A B B A A D D D A B A A 30 - - 

 
Lowland Soft 

Lill Burn @ Lill Burn-Monowai Rd  A A  A A  D B C  B B  - - 

 Orauea R. @ Orawia Pukemaori Rd C C C C C B B B A C C C C - - - 
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Table 20: Attribute states of the monitored rivers across the region for DO, temperature CRI and max. winter temperature and the improvement required to meet the relevant FWOs. 

   
 

DO 2019 
 

  Temp CRI     Temp max.   

     %ҧ ƴŜŜŘŜŘ 
  State  %Ҩ ƴŜŜŘŜŘ   State  %Ҩ ƴŜŜŘŜŘ 

FMU River class Site 

Obj Stat

e 

7-

day 

min 

1-

day 

min Obj 10 16 19 10 16 19 Obj 10 16 19 10 16 19 

 Hill Aparima R. @ Dunrobin     C C C D - - 6 A D D D 15 13 24 

  Aparima R. @ Thornbury A B 6 32 C C C D - - 4 A D D D 20 23 29 

  Hamilton Burn @ Affleck Rd A C 17 19 C   B   -        

Aparima Lowland Hard Otautau Stm @ Otautau-Tuatapere Rd A D 918 1186 C   B   -        

  Pourakino R. @ Pourakino Valley     C A A B - - - A A D D - 1 1 

  Waimatuku Stm @ Waimatuku Township Rd A C 24 36 C  B   - - A   D   24 

  Pourakino R. d/s Ermedale Rd     C  D D  15 6 A  D D  33 5 

 
Hill 

Mataura R. @ Gore A B 6 32 C C C  - - - A D D D 10 13 21 

 Waikaia R. @ Waikaia A A - - C   B   -        

  Longridge Stm @ Sandstone A D 76 1601 C   C   -        

  Mataura R. @ Mataura Island Br. A A - - C   B   - A       

 Lowland Hard Waimea Stm @ Mandeville A C 37 56 C C D D - - 3 A D D D 24 24 32 

  Mataura R. @ Seaward Downs     C C D  - 22  A D D D 13 79 79 

  Mataura R. @ Wyndham     C  D D  21 3 A  D D  85 85 

  Mimihau Stm @ Wyndham A A - - C   A   -        

Mataura  Otamita Stm @ Mandeville A B 5 13 C   C   -        

  Waikaka Stm @ Gore A D 232 995 C   C   -        

 Lowland Soft Waikaka Stm @ Hamilton Park     C  C D  - 6    D    

  Waituna Ck @ Marshall Rd A C 37 53 C  C C  - -    D    

  Waikawa R. @ Biggar Rd     C  B C  - -    D    

  Waikaka Stm @ Willowbank     C C C D - - 6  D D D    

 
Mountain 

Waikaia R. u/s Piano Flat A A - -               

 Waikaia R. @ Piano Flat     B C B C 8 - 12 A D D D 38 48 1 
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DO 2019 
 

  Temp CRI     Temp max.   

     %ҧ ƴŜŜŘŜŘ 
  State  %Ҩ ƴŜŜŘŜŘ   State  %Ҩ ƴŜŜŘŜŘ 

FMU River class Site 

Obj Stat

e 

7-

day 

min 

1-

day 

min Obj 10 16 19 10 16 19 Obj 10 16 19 10 16 19 

Mataura Spring Fed 
Meadow Burn 500m d/s Fingerpost-

Pyramid 
    B   A   - A       

  Cromel Stm @ Selbie Rd A A - - C   C   - A       

 Hill Irthing Stm @ Ellis Rd A B 1 - C B C D - - 25 A D D D 12 15 17 

  nǊŜǘƛ R. @ Lumsden Br.     C B B C - - - A D D D 16 17 23 

  nǊŜǘƛ R. @ Three Kings A A - - C B B C - - - A D D D 4 15 17 

  Dipton Stm @ South Hillend-Dipton Rd A C 25 30 C   B   -        

  nǊŜǘƛ R. @ Branxholme A A - - C  C D  - 2 A       

nǊŜǘƛ Lowland Hard nǊŜǘƛ R. @ Wallacetown     C C   -   A D D  14 11  

  Otapiri Stm @ Otapiri Gorge     C B C C - - - A D D D 20 16 27 

  Waihopai R. @ Kennington     C C C D - - 13 A D D D 24 58 72 

 
Lowland Soft 

Hedgehope Stm 20m u/s Makarewa Confl. A B 4 8 C   B   -        

 Makarewa R. @ Counsell Rd A C 19 24 C C C D - - 5  D D D    

 Natural State Dunsdale Stm @ Dunsdale Reserve  A      A           

  Mararoa R. @ Weir Rd A C 45 66 C   A   -        

 Hill Upukerora R. @ Te Anau Milford Rd A A - - C   A   -        

  Wairaki R. d/s Blackmount Rd A A - - C   B   -        

Waiau 
Lake Fed 

Waiau R. @ Sunnyside     B C  C 2  12 A D D D 11 4 17 

 Waiau R. @ Tuatapere A C 16 58 B   D   31 A       

 
Lowland Soft 

Lill Burn @ Lill Burn-Monowai Rd A C 42 43 C   C   -        

 Orauea R. @ Orawia Pukemaori Rd A B 9 12 C   B   -        
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Table 21: Attribute states of the monitored rivers across the region for E. coli and the improvement required to meet the relevant FWOs. 

       E. coli     E. coli bathing sites 

   
  State  

҈Ҩ ƴŜŜŘŜŘ 

(median) 

҈Ҩ ƴŜŜŘŜŘ όфрǘƘ 

%ile)  State 

҈Ҩ 

needed  

FMU River class Site Obj 10 16 19 10 16 19 10 16 19 Obj 19 19 

 Hill Aparima R. @ Dunrobin B B B D - - - - - 12    

  Aparima R. @ Otautau B D D  - -  41 68  
   

  Aparima R. @ Thornbury B E E D 56 37 4 72 77 67 A D 89 

  Cascade Stm @ Pourakino Valley Rd B B D D - - 4 - 5 -    

  Hamilton Burn @ Affleck Rd B  D D  37 -  37 60    

  Otautau Stm @ Otautau-Tuatapere Rd B E E E 81 88 84 91 92 92    

Aparima Lowland Hard  Otautau Stm @ Waikouro B E E E 92 91 90 95 94 95    

  Pourakino R. @ Centre Rd B             

  Pourakino R. @ Ermedale Rd B D D  10 41  59 39     

  Pourakino R. @ Traill Rd B E E E 52 64 63 69 64 57    

  Waimatuku Stm @ Lorneville Riverton Hwy B E E E 78 75 66 71 87 57    

  Waimatuku Stm d/s Bayswater Bog B E E  67 53  37 52     

 Lowland Soft Opouriki Stm @ Tweedie Rd B E E E 81 84 78 90 93 85    

  Mataura R. 200m d/s Mataura Br. B E E E 91 89 89 88 92 94    

  Mataura R. @ Garston B  A   -   -     

  Mataura R. @ Gore B E E E 67 60 66 60 70 88 A D 78 

  Mataura R. @ Otamita Br. B D B  13 -  68 -     

 Hill Mataura R. @ Parawa B D D D - 16 10 44 - 38    

  Mimihau Stm Trib. @ Venlaw Forest B A A A - - - - - -    

Mataura  Waikaia R. @ Waikaia B D D D 24 37 24 50 - 69 A D 88 

  Waikaia R. @ Waipounamu Br. Rd B D D D - 7 7 60 39 70    

  Carran Ck @ Waituna Lagoon Rd B E E E 55 48 41 91 93 93    

  Carran Ck Trib. @ Waituna Lagoon Rd B C C  - -  - -     

 Lowland Hard Longridge Stm @ Sandstone B E E E 62 57 59 80 91 92    

  Mataura R. @ Gorge Rd B E E  58 74  61 80     
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       E. coli     E. coli bathing sites 

   
  State  

҈Ҩ ƴŜŜŘŜŘ 

(median) 

҈Ҩ ƴŜŜŘŜŘ όфрǘƘ 

%ile)  State 

҈Ҩ 

needed  

FMU River class Site Obj 10 16 19 10 16 19 10 16 19 Obj 19 19 

  Mataura R. @ Mataura Island Br. B E E D 61 68 40 65 67 84    

  Mataura R. @ Riversdale           A D 83 

  Moffat Ck @ Moffat Rd B E E E 55 57 41 84 83 79    

  North Peak Stm @ Waimea Valley Rd B E E E 65 35 38 94 75 77    

  Sandstone Stm @ Kingston X-ing Rd B E E E 76 68 72 95 86 92    

 Lowland Hard Waimea Stm @ Mandeville B E E D 56 52 50 89 83 92    

  Waimea Stm @ Murphy Rd B E D  62 35  81 30     

  Waimea Stm @ Nine Mile Rd B E E  74 54  86 68     

  Waimea Stm @ Old Balfour Rd B E E  57 52  80 27     

  Waimea Stm @ Pahiwi - Balfour Rd B E D  69 28  81 53     

  Waimea Trib. @ McCale Rd B E D  57 47  95 48     

Mataura  Mimihau Stm @ Wyndham B E E E 70 67 58 88 58 67    

  Mokoreta R. @ Wyndham River Rd B E E E 63 59 54 86 73 69    

  Otamita Stm @ Mandeville B E E E 56 55 53 77 48 70    

  Oteramika Stm @ Seaward Downs B E E E 73 78 79 92 77 81    

 Lowland Soft Tokanui R. @ Fortrose Otara Rd B E E E 66 59 55 85 89 88    

  Waikaka Stm @ Gore B E E E 68 60 42 89 93 94    

  Waikawa R. @ Progress Valley B E E E 77 79 78 79 91 92    

  Waikopikopiko Stm @ Haldane Curio Bay B D D D - 7 24 25 - 40    

  Waituna Ck @ Marshall Rd B E E D 53 58 41 86 90 65    

  Waituna Ck 1m u/s Waituna Rd B E E  68 70  91 58     

 Mountain Waikaia R. u/s Piano Flat A B A A - - - - - -    

  Cromel Stm @ Selbie Rd B A A A - - - - - -    

  Irthing Stm @ Ellis Rd B D D D - - - 18 45 56    

nǊŜǘƛ Hill nǊŜǘƛ R. @ Centre Bush B D C  - -  33 -     

  nǊŜǘƛ R. @ Lumsden Br. B B B C - - - - - -    
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       E. coli     E. coli bathing sites 

   
  State  

҈Ҩ ƴŜŜŘŜŘ 

(median) 

҈Ҩ ƴŜŜŘŜŘ όфрǘƘ 

%ile)  State 

҈Ҩ 

needed  

FMU River class Site Obj 10 16 19 10 16 19 10 16 19 Obj 19 19 

 Hill nǊŜǘƛ R. @ Three Kings B A A A - - - - - -    

  nǊŜǘƛ R. @ Winton Br.           A D 93 

  Bog Burn d/s Hundred Line Rd B E E E 84 86 86 88 84 82    

  Dipton Stm @ South Hillend-Dipton Rd B  E E  66 55  94 85    

  nǊŜǘƛ R. @ Wallacetown B D D D 2 - 7 52 52 49 A D 90 

  Otapiri Stm @ Otapiri Gorge B E E E 77 68 64 89 86 81    

 Lowland Hard Waihopai R. u/s Queens Drive B E E E 71 60 59 90 83 77    

nǊŜǘƛ  Waikiwi Stm @ North Rd B E E E 78 74 70 92 88 84    

  Winton Stm @ Lochiel B E E E 90 89 85 94 90 92    

  Winton Stm d/s Winton Dam B E E  66 63  91 61     

  Hedgehope Stm 20m u/s Makarewa Confl. B  E E  87 78  90 86    

  Makarewa R. @ Lora Gorge Rd B E E E 72 66 72 91 76 82    

 Lowland Soft Makarewa R. @ Wallacetown B E E E 69 63 61 85 96 96    

  Otepuni Ck @ Nith St B E E E 91 92 92 92 83 89    

  Tussock Ck @ Cooper Rd B E E E 88 88 84 96 97 96    

 
Natural State 

Dunsdale Stm @ Dunsdale Reserve  B B B          

 Mokotua Stm @ Awarua  A A A          

  Mararoa R. @ The Key B C B D - - - - - 58    

  Mararoa R. @ Weir Rd B D A D - - - 21 - 10    

 Hill Upukerora R. @ Te Anau Milford Rd B B A D - - - - - 20    

  Wairaki R. d/s Blackmount Rd B  B D  - -  - 25    

Waiau  Whitestone R. d/s Manapouri-Hillside B B A D - - - - - 20    

  Mararoa R. @ South Mavora Lake A A A A - - - - - -    

  Waiau R. @ Duncraigen Rd A B A  - -  41 -     

 Lake Fed Waiau R. @ Sunnyside A A A B - - - - - 23    

  Waiau R. @ Tuatapere A D D D - - - 87 52 65 A D 78 
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       E. coli     E. coli bathing sites 

   
  State  

҈Ҩ ƴŜŜŘŜŘ 

(median) 

҈Ҩ ƴŜŜŘŜŘ όфрǘƘ 

%ile)  State 

҈Ҩ 

needed  

FMU River class Site Obj 10 16 19 10 16 19 10 16 19 Obj 19 19 

Waiau Lowland Soft 
Lill Burn @ Lill Burn-Monowai Rd B  D D  24 19  - 55    

Orauea R. @ Orawia Pukemaori Rd B E E E 70 65 50 83 91 88    
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Table 22: Attribute states of the monitored rivers across the region for MCI and Fish IBI  and the improvement 

required to meet the relevant FWOs. 

     MCI    IBI  

   
  State  %Ҩ ƴŜŜŘŜŘ  State  

FMU River class Site Obj 10 16 19 10 16 19 10 16 19 

  Aparima R. @ Dunrobin B   B A   - -       

  Aparima R. @ Etalvale B   A A   - -       

  Aparima R. d/s Dunrobin Br. B   B     -         

 Hill Aparima R. u/s Dunrobin B A     -           

  Centre Burn @ Goodall Rd                 C   

  Hamilton Burn @ Goodall Rd B B B B - - - B     

  North Etal Ck u/s Dunrobin Valley Rd B A A A - - -       

  Taringatura Ck @ Taromaunga B B B B - - -       

  Aparima R. @ Otautau C   B B   - -       

  Aparima R. @ Thornbury C B C C - - -       

  Aparima R. @ Wreys Bush C B     -           

  Cascade Stm @ Cascade Rd                 C B 

  Cascade Stm @ Pourakino Valley Rd C A A B - - -   B B 

  Hamilton Burn @ Affleck Rd C   B C   - -   A A 

  Hillpoint Stm @ Waikana Rd C B C B - - -       

Aparima  Kenny Ck C   D D   11 11       

 Lowland Hard Otautau Stm @ Otautau C   C C   - -       

  Otautau Stm @ Otautau-Tuatapere Rd C C C C - - -       

  Otautau Stm @ Waikouro C   C B   - -       

  Pourakino R. @ Ermedale Rd C A B B - - -       

  Pourakino R. @ Jubilee Hill Rd C A A A - - -       

  Pourakino R. @ Pourakino Valley               C     

  Waimatuku Stm @ Lorneville Riverton Hwy C D D D 6 8 2       

  Waimatuku Stm @ Rance Rd C   D D   8 10       

  Waimatuku Stm @ Waimatuku Township Rd C     D     3   D C 

 
Lowland Hard 

Waimeamea R. @ Young Rd C B A B - - -       

 Wairio Stm @ Dahlenburg Rd                 C   

 
Lowland Soft 

Opouriki Stm @ Tweedie Rd C   D D   15 15       

 Waimatuku @ Fairfax Isla bank Rd                 B   

 Natural State Gorge Stm @ Cascade Rd                 D   

Fiordland & 

Islands 
Natural State 

Caroline Burn above Lake Hauroko     B B             

Lake Hauroko Trib. @ Carpark                 B   

  Eyre Ck @ Athol B   A     -         

  Mataura R. 200m d/s Mataura Br. B C B C 10 - 1       

  Mataura R. @ Garston B   B B   - -       

Mataura Hill Mataura R. @ Gore B B C C - 7 3       

  Mataura R. @ Otamita Br. B B     -           

  Mataura R. @ Parawa B A A B - - -       

  Mataura R. @ Pyramid Br. B   B B   - -       
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     MCI    IBI  

   
  State  %Ҩ ƴŜŜŘŜŘ  State  

FMU River class Site Obj 10 16 19 10 16 19 10 16 19 

  Mataura R. d/s Robert Ck Confl. B A B   - -         

  Mimihau Stm South @ Venlaw Forest B B     -           

 Hill Mimihau Stm Trib. @ Venlaw Forest B B A B - - -  D  

  Waikaia R. @ Waikaia B  A B  - -    

  Waikaia R. @ Waipounamu Br. Rd B A B B - - -    

  Waikaka Trib. @ Bryant Rd         B  

  Carran Ck @ Waituna Lagoon Rd C  D D  20 30    

  East Branch Waikaka Stm @ Greenvale Rd         B  

  Longridge Stm @ Sandstone C  D D  3 4    

  Longridge Stm @ Sandstone-Kingston X-ing Rd         A B 

  Mataura R. @ Keowns Rd Br. C A  A -  -    

 Lowland Hard Mataura R. @ Mataura Island Br. C C C D - - 2    

  Moffat Ck @ Moffat Rd C D D D 36 17 22 B B A 

  Sandstone Stm @ Kingston X-ing Rd C  D D  8 18    

  Sandstone Stm @ Mandeville Kingston         C  

  Sandstone Stm u/s Waimea Confl. C  D D  2 2    

  Waimea Stm @ Mandeville C C D D - 3 4  B B 

  Waimea Trib. @ Fairplace Farm         C  

Mataura  Cook Ck @ Haldane Curio Bay Rd         A  

  Jordan Ck @ Leigh plantation         A  

  Koneburn @ Bushy Park Rd         B  

  Mimihau Stm @ Mimihau School Rd C B   -      

  Mimihau Stm @ Wyndham C  C C  - -    

  Mokoreta R. @ Egremont Rd C B B B - - -    

  Mokoreta R. @ Wyndham River Rd C B B C - - -    

  Otamita Stm @ Mandeville C B B B - - -  C D 

  Oteramika Stm @ Seaward Downs C D D D 4 6 8  B B 

 Lowland Soft Tokanui R. @ Fortrose Otara Rd C  D D  11 14    

  Waikaka Stm @ Gore C C D C - - -  C C 

  Waikaka Stm @ Hamilton Park C  C C  - -    

  Waikawa Harbour Trib. @ Bell Rd         A  

  Waikawa R. @ Progress Valley C B B B - - -  B B 

  Waikopikopiko Stm @ Haldane Curio Bay C B A B - - -    

  Waionepu Ck @ Haldane-Curio Bay Rd         B  

  Waipapa R. @ Haldane-Otara Hwy         B  

  Waituna Ck @ Gorge Rd C D   13      

  Waituna Ck @ Marshall Rd C D D D 18 16 22  C C 

  Waikawa R. @ Biggar Rd        C   

 Mountain Waikaia R. u/s Piano Flat A A A A - - -    

  Brightwater Spring West @ Garston Kings C C C  - -     

 Spring Fed Meadow Burn @ Round Hill Rd C D D  3 2  C   

  Waimea Stm Trib. @ Kingsbury Rd         B  

  Cromel Stm @ Selbie Rd B A A B - - -  B B 



 
 

47 

 

     MCI    IBI  

   
  State  %Ҩ ƴŜŜŘŜŘ  State  

FMU River class Site Obj 10 16 19 10 16 19 10 16 19 

  Dipton Stm Trib. @ Castle Downs Forest         A  

  Irthing Stm @ Ellis Rd B A A A - - -    

  Irthing Trib. @ East Dome Station Rd         B  

 Hill nǊŜǘƛ R. @ Benmore B B B B - - -    

  nǊŜǘƛ R. @ Lumsden Br. B A B B - - -    

  nǊŜǘƛ R. @ Mossburn B  B B  - -    

  nǊŜǘƛ R. @ Ram Hill B  B B  - -    

  nǊŜǘƛ R. @ Three Kings B  A B  - -    

  Bog Burn @ Hundred Line Rd         B  

  Bog Burn @ Winton-Wreys Bush Hwy         B  

  Bog Burn d/s Hundred Line Rd C  C C  - -    

  Dipton Stm @ Lang Rd         B  

  Dipton Stm @ South Hillend-Dipton Rd C B C C - - -    

 Lowland Hard Myross Trib. @ Mill Rd         B  

  nǊŜǘƛ R. @ Wallacetown C C C C - - -    

  Otapiri Stm @ Anderson Rd C D C D - - 1    

  Otapiri Stm @ Otapiri Gorge C  B B  - -    

  Waihopai R. @ Dacre         B A 

  Waihopai R. @ Kennington Rd C  D D  2 5    

  Waihopai R. @ Waihopai Dam C D D D 13 15 18 B   

nǊŜǘƛ  Waihopai R. u/s Queens Drive C D D D 24 21 19    

  Waikiwi Stm @ North Rd C D D D 19 19 22    

 Lowland Hard Winton Stm @ Benmore - Otapiri Rd C C C D - - 2    

  Winton Stm @ Centre Bush Otapiri Rd         B  

  Winton Stm @ Lochiel C D D D 13 13 14    

  Winton Stm @ Winton Substation Rd        C B B 

  Hedgehope Stm 20m u/s Makarewa Confl. C  D D  4 2  B B 

  Hedgehope Stm @ Block Rd C C  B -  -    

  Makarewa R. @ King Rd C B  D -  1 C   

  Makarewa R. @ Lora Gorge Rd C  C C  - -    

  Makarewa R. @ Wallacetown C D D D 3 5 7    

 Lowland Soft Makarewa R. @ Winton - Hedgehope Hwy C D  D 7  8    

  Makarewa R. u/s Hedgehope Confl. C  C C  - -    

  Otepuni Ck @ Nith St. C D D D 27 35 41    

  Silver Stm @ Lora Gorge Rd C B B B - - -  C D 

  Trenders Ck @ Hall Rd C B B C - - -  C  

  Tussock Ck @ Cooper Rd C  D D  20 11    

  Tussock Ck @ Horton Rd C  D   20     

  Waianiwa Ck @ Lornville Riverton Hwy C D D D 2 5 6    

 Mountain nǊŜǘƛ R. @ McKellars Flat A B B B 1 7 7 B A A 

 
Natural State 

Dunsdale Stm @ Dunsdale Reserve  A A A    C C C 

 Mokotua Stm @ Awarua  C C D       

 Spring Fed Murray Ck @ Castlerock Rd C D D  9 13     
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     MCI    IBI  

   
  State  %Ҩ ƴŜŜŘŜŘ  State  

FMU River class Site Obj 10 16 19 10 16 19 10 16 19 

nǊŜǘƛ Spring Fed Murray Ck @ Cumming Rd C   D   17    

  Murray Ck @ Double Rd C D C D 4 - 8    

Waiau Hill Mararoa R. @ Mararoa Rd Br. B B B B - - -    

  Mararoa R. @ Weir Rd B B B B - - -    

  Upukerora R. @ Te Anau Milford Rd B B B B - - -    

 Hill Upukerora R. off Sinclair Rd B  B B  - -    

  Wairaki R. @ Blackmount Rd B B B B - - -    

  Wairaki R. d/s Blackmount Rd         A A 

  Whitestone R. d/s Manapouri-Hillside B  B B  - -    

  Boundary Ck @ Waiau Confl.         A A 

  Mararoa R. @ Kiwiburn C C B C - - -    

  Mararoa R. @ Mavora Lake C B   -      

 Lake Fed Waiau R. 100m u/s Clifden Br. C B D C - 1 -    

  Waiau R. @ Duncraigen Rd C B B C - - -    

  Waiau R. @ Sunnyside C  B B  - -    

  Waiau R. @ Tuatapere C C C C - - -    

Waiau  Chartres Property @ Te Anau Downs         D  

 Lowland Hard Ellis Ck Trib. @ Happy Valley Rd         C  

  Camp Ck @ SH99        C B  

  Excelsior Ck @ Weir Rd         A  

  Lill Burn @ Hindley Rd C  B B  - -    

  Lill Burn @ Lill Burn-Monowai Rd C B B C - - -    

 Lowland Soft Orauea R. @ Orawia Pukemaori Rd C  C C  - -  B B 

  Rowallan Burn East @ Rowallan Rd C B  B -  -    

  Thicket Burn u/s Lill Burn Confl. C B B B - - -    

  Waimotu Ck @ Waiau Lagoon         B  

 
Natural State 

Eglinton R. @ Mackay Ck Confl.  A A A       

 McKay Ck @ Milford Rd  B B A     D  

  Pig Ck @ Borland Lodge  A  A       

  Thicket Burn @ Lake Hauroko Rd  B A A       

 Spring Fed Home Ck @ Manapouri C B B B - - -    
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Table 23: State of the monitored rivers across the region for periphyton (including benthic cyanobacteria) biomass and cover and the improvement required to meet the relevant FWOs. 

   

Periphyton biomass 

2017 Cyanobacteria Filamentous periphyton Mat periphyton 

    

State 

%Ҩ 

needed 

 

State %Ҩ ƴŜŜŘŜŘ  Max cover (%) %Ҩ ƴŜŜŘŜŘ  Max cover (%) 

%Ҩ 

needed 

FMU River class Site Obj Obj 16 19 16 19 Obj 16 19 16 19 Obj 16 19 16 19 

  Aparima R. @ Thornbury C D 15 B A C - 35 30 49 49 - 35 60 35 35 - - 

Aparima Lowland Hard Hamilton Burn @ Affleck Rd C B - B A A - - 30 28 48 - - 60 24 24 - - 

  Otautau Stm @ Otautau-Tuatapere Rd C C - B A A  - 30 33 79  - 60 - 17 - - 

  Waimatuku Stm @ Waimatuku Township Rd C C - B A A - - 30 97 97 - - 60 2 5 - - 

  Mataura R. @ Gore B A - B A A - - 30 2 2 - - 60 14 14 - - 

 Hill Waikaia R. @ Waikaia B A - B D D 56 56 30 3 3 56 56 60 19 19 - - 

  Waikaia R. @ Waipounamu Br. Rd    B  A  - 30  86  - 60  1  - 

  Longridge Stm @ Sandstone C D 3 B A A   30 59 86   60 1 1 - - 

 Lowland Hard Mataura R. @ Mataura Island Br. C D 14 B A D - 57 30 77 77 - 57 60 6 79 - 24 

Mataura  Waimea Stm @ Mandeville C C - B A A - - 30 27 85 - - 60 - 15 - - 

  Mimihau Stm @ Wyndham C C - B A A - -  51 51 - -  3 16   

  Otamita Stm @ Mandeville C A - B A A    0 13    - 7   

 Lowland Soft Waikaka Stm @ Gore C C - B A A  -  83 86  -  52 52   

  Waikawa R. @ Progress Valley C B - B A A    11 73    1 7   

  Waituna Ck @ Marshall Rd C D 15 B A A    19 19    21 21   

 Mountain Waikaia R. u/s Piano Flat A A - A D D 67 67 30 68 68 67 67 60 1 8 - - 

  Cromel Stm @ Selbie Rd B A - B A A - - 30 20 64 - - 60 58 58 - - 

 Hill Irthing Stm @ Ellis Rd B A - B A A - - 30 2 2 - - 60 4 9 - - 

  nǊŜǘƛ R. @ Three Kings B B - B A A - - 30 5 14 - - 60 64 64 6 6 

 
Lowland Hard 

Dipton Stm @ South Hillend-Dipton Rd C D 24 B D D 58 58 30 36 52 58 58 60 24 24 - - 

nǊŜǘƛ nǊŜǘƛ R. @ Branxholme C C - B A A - - 30 36 36 - - 60 2 9 - - 

 
Lowland Soft 

Hedgehope Stm 20m u/s Makarewa Confl. C A - B A A    52 52    8 8   

 Makarewa R. @ Counsell Rd C C - B A A  -  41 41  -  12 12   

 Natural State Dunsdale Stm @ Dunsdale Reserve  A   A A    6 6    14 14   
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Periphyton biomass 

2017 Cyanobacteria Filamentous periphyton Mat periphyton 

    

State 

%Ҩ 

needed 

 

State %Ҩ ƴŜŜŘŜŘ  Max cover (%) %Ҩ ƴŜŜŘŜŘ  Max cover (%) 

%Ҩ 

needed 

FMU River class Site Obj Obj 16 19 16 19 Obj 16 19 16 19 Obj 16 19 16 19 

  Mararoa R. @ Weir Rd B C 27 B A C - 9 30 65 65 - 9 60 81 81 25 25 

 Hill Upukerora R. @ Te Anau Milford Rd B B - B D D 56 56 30 5 5 56 56 60 13 49 - - 

  Wairaki R. d/s Blackmount Rd B A - B A A - - 30 15 15 - - 60 27 27 - - 

  Whitestone R. d/s Manapouri-Hillside B B - B C C 21 21 30 36 94 21 21 60 44 44 - - 

  Waiau R. 100m u/s Clifden Br.    A  A  -   60  -   49   

Waiau Lake Fed Waiau R. @ Sunnyside    A  A  -   13  -   7   

  Waiau R. @ Tuatapere A D 82 A B B 1 23  11 25 1 23  85 85   

  Waiau R. u/s Excelsior Ck    A  A  -   6  -   30   

 
Lowland Soft 

Lill Burn @ Lill Burn-Monowai Rd C D 2 B A A - -  37 47 - -  44 68   

 Orauea R. @ Orawia Pukemaori Rd C B - B A A - -  13 61 - -  69 69   

 Natural State Upper Waiau R. @ Queens Reach      A     6     0   
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Table 24: State of the monitored rivers across the region for deposited sediment and the improvement required to meet 

the Clapcott et al. (2011) sediment guidelines. 

   Deposited sediment cover (%) Quorer (g/m2 SIS) 

 
   Median  ҈Ҩ ƴŜŜŘŜŘ  Max. ҈Ҩ ƴŜŜŘŜŘ 

FMU River class Site Obj 16 19 16 19 Obj 16 19 16 19 

  Aparima R. @ Dunrobin      450 1149.8 1149.8 63 63 

  Aparima R. @ Etalvale      450 24.8 24.8 0 0 

 Hill Hamilton Burn @ Goodall Rd      450 649.5 649.5 37 37 

  North Etal Ck u/s Dunrobin Valley Rd      450 459.7 459.7 22 22 

  Taringatura Ck @ Tiromaunga      450 1158.1 1158.1 67 67 

  Aparima R. @ Otautau      450 28.1 28.1 0 0 

  Aparima R. @ Thornbury 20 2 1 0 0 450 365.1 525.9 0 23 

  Cascade Stm @ Pourakino Valley Rd      450 121.8 441.2 0 28 

  Hamilton Burn @ Affleck Rd 20 2 1 0 0 450 1312.6 1312.6 69 69 

Aparima  Hillpoint Stm @ Waikana Rd      450 1180.8 1518.8 67 74 

  Otautau Stm @ Otautau      450 571.5 728.7 32 46 

 Lowland Hard Otautau Stm @ Otautau-Tuatapere Rd 20 26 4 24 0 450 206.5 1248.6 0 67 

  Otautau Stm @ Waikouro      450 715.2 1353.8 45 71 

  Pourakino R. @ Ermedale Rd      450 347.9 487.1 0 20 

  Pourakino R. @ Jubilee Hill Rd      450 146.5 402.5 0 4 

  Waimatuku Stm @ Lorneville R.ton Hwy      450 273.4 915.3 0 59 

  Waimatuku Stm @ Rance Rd      450 335.4 650.2 0 40 

  
Waimatuku Stm @ Waimatuku 

Township Rd 
20 8 5 0 0 450  1125.7  64 

  Waimeamea R. @ Young Rd      450  221.8  0 

  Mataura R. 200m d/s Mataura Br.      450  485.9  12 

  Mataura R. @ Garston      450 781.4 781.4 45 45 

  Mataura R. @ Gore 20 6 4 0 0 450 528.8 1191.8 18 64 

  Mataura R. @ Parawa      450 1024.0 1079.4 58 61 

 Hill Mataura R. @ Pyramid Br.      450 877.0 877.0 50 50 

  Mimihau Stm Trib. @ Venlaw Forest      450 306.5 587.0 0 39 

  Waikaia R. @ Waikaia 20 16 6 0 0 450 328.7 6906.9 0 94 

  Waikaia R. @ Waipounamu Br. Rd   8  0  205.1 511.1 0 16 

  Longridge Stm @ Sandstone 20 2 1 0 0 450 657.0 1256.0 40 69 

Mataura  Mataura R. @ Keowns Rd Br.      450  606.9  29 

 Lowland Hard Mataura R. @ Mataura Island Br. 20 10 6 0 0 450 1624.9 2247.1 75 82 

  Moffat Ck @ Moffat Rd      450 1245.9 2187.1 68 81 

  Sandstone Stm @ Kingston X-ing Rd      450 796.8 1371.5 47 72 

  Waimea Stm @ Mandeville 20 9 5 0 0 450 203 203 0 0 

  Mimihau Stm @ Wyndham 20 4 2 0 0 450 1074.9 1074.9 62 62 

  Mokoreta R. @ Egremont Rd      450 1263.5 1457.0 68 72 

  Mokoreta R. @ Wyndham River Rd      450 206.9 1124.1 0 65 

 Lowland Soft Otamita Stm @ Mandeville 20 8 6 0 0 450 1067.4 1067.4 62 62 

  Oteramika Stm @ Seaward Downs      450 1031.7 1933.5 60 79 

  Tokanui R. @ Fortrose Otara Rd      450  5603.3  93 

  Waikaka Stm @ Gore 20 2 2 0 0 450 983.1 1850.7 56 77 

  Waikaka Stm @ Hamilton Park      450 1366.5 1366.5 71 71 
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   Deposited sediment cover (%) Quorer (g/m2 SIS) 

 
   Median  ҈Ҩ ƴŜŜŘŜŘ  Max. ҈Ҩ ƴŜŜŘŜŘ 

FMU River class Site Obj 16 19 16 19 Obj 16 19 16 19 

  Waikawa R. @ Progress Valley 20 24 19 17 0 450 486.8 851.1 16 51 

Mataura Lowland Soft 

Waikopikopiko Stm @ Haldane Curio 

Bay 
     450 604.2 659.7 34 42 

  Waituna Ck @ Marshall Rd 20 8 1 0 0 450 1281.1 1625.0 68 74 

 Mountain Waikaia R. u/s Piano Flat 20 7 5 0 0 450 186.8 456.9 0 10 

  Cromel Stm @ Selbie Rd 20 0 0 0 0 450 75.2 75.2 0 0 

  Irthing Stm @ Ellis Rd 20 4 3 0 0 450 779.4 846.6 45 50 

  nǊŜǘƛ R. @ Benmore      450 328.3 526.5 0 18 

 Hill nǊŜǘƛ R. @ Lumsden Br.      450 490.9 490.9 13 13 

  nǊŜǘƛ R. @ Mossburn      450 56.4 56.4 0 0 

  nǊŜǘƛ R. @ Ram Hill      450 2.9 2.9 0 0 

  nǊŜǘƛ R. @ Three Kings 20 1 0 0  450 188.4 188.4 0 0 

  Bog Burn d/s Hundred Line Rd      450 573.8 2154.7 30 81 

  Dipton Stm @ South Hillend-Dipton Rd 20 0 0   450 475.1 950.3 22 61 

  nǊŜǘƛ R. @ Branxholme 20 0 0 0 0 450  1193.4  65 

  nǊŜǘƛ R. @ Wallacetown      450 1202.8 1261.1 65 68 

  Otapiri Stm @ Anderson Rd      450 1052.0 1905.4 61 79 

 Lowland Hard Otapiri Stm @ Otapiri Gorge      450 610.8 610.8 39 39 

  Waihopai R. @ Dacre      450  4084.3  90 

  Waihopai R. @ Kennington      450  1035.8  60 

  Waihopai R. @ Waihopai Dam      450 1037.2 1037.2 60 60 

  Waihopai R. u/s Queens Drive      450 193.0 1297.0 0 67 

nǊŜǘƛ  Waikiwi Stm @ North Rd      450  
17294.

2 
 98 

  Winton Stm @ Lochiel      450 587.2 860.1 35 57 

  
Hedgehope Stm 20m u/s Makarewa 

Confl. 
20 7 5 0 0 450 615.2 1033.4 35 60 

  Hedgehope Stm @ Block Rd      450  957.2  56 

  Makarewa R. @ Counsell Rd 20 7 6 0 0 450  782.9  48 

  Makarewa R. @ King Rd      450  1110.9  64 

  Makarewa R. @ Lora Gorge Rd      450 1733.3 1733.3 75 75 

 Lowland Soft Makarewa R. @ Wallacetown      450 618.1 859.3 34 54 

  
Makarewa R. @ Winton - Hedgehope 

Hwy 
     450  664.5  41 

  Makarewa R. u/s Hedgehope Confl.      450 594.9 1237.6 33 68 

  Otepuni Ck @ Nith St.      450  3407.2  88 

  Silver Stm @ Lora Gorge Rd      450 931.9 3611.0 59 88 

  Trenders Ck @ Hall Rd      450  762.4  48 

  Tussock Ck @ Cooper Rd      450 1120.0 5720.0 66 93 

 Lowland Soft Waianiwa Ck 1 @ Lornville R.ton Hwy      450 2274.8 2765.5 82 86 

 Mountain nǊŜǘƛ R. @ McKellars Flat      450  640.5  34 

 Natural State Dunsdale Stm @ Dunsdale Reserve  18 16    263.4 1325.3   

 
Spring Fed 

Murray Ck @ Cumming Rd      450  1594.7  75 

 Murray Ck @ Double Rd      450  1598.3  77 

Waiau Hill Mararoa R. @ Mararoa Rd Br.      450  81.9  0 
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   Deposited sediment cover (%) Quorer (g/m2 SIS) 

 
   Median  ҈Ҩ ƴŜŜŘŜŘ  Max. ҈Ҩ ƴŜŜŘŜŘ 

FMU River class Site Obj 16 19 16 19 Obj 16 19 16 19 

  Mararoa R. @ Weir Rd 20 4 4 0 0 450 297.6 297.6 0 0 

  Upukerora R. @ Te Anau Milford Rd 20 5 3 0 0 450 388.1 428.1 0 4 

 Hill  Wairaki R. @ Blackmount Rd      450 46.2 500.7 0 16 

  Wairaki R. d/s Blackmount Rd 20 1 1 0 0      

  Whitestone R. d/s Manapouri-Hillside 20 3 0 0  450 474.8 474.8 12 12 

  Boundary Ck @ Waiau Confl.      450  550.4  26 

  Mararoa R. @ Kiwiburn      450 42.1 58.6 0 0 

  Waiau R. 100m u/s Clifden Br. 20  11  0 450  176.2  0 

 Lake Fed Waiau R. @ Duncraigen Rd      450 118.2 118.2 0 0 

  Waiau R. @ Sunnyside 20  4  0 450 219.0 465.1 0 8 

Waiau  Waiau R. @ Tuatapere 20 1 0 0 0 450 276.2 532.8 0 25 

  Waiau R. u/s Excelsior Ck 20  26  22 450  304.8  0 

  Lill Burn @ Hindley Rd      450 472.8 582.7 10 29 

 Lowland Soft Lill Burn @ Lill Burn-Monowai Rd 20 7 3 0 0 450 362.3 816.2 0 49 

  Orauea R. @ Orawia Pukemaori Rd 20 3 3 0 0 450 469.7 1095.8 17 64 

  Rowallan Burn East @ Rowallan Rd      450  3275.3  87 

  Eglington R. @ McKay Ck Confl.       78.6 98.8   

  McKay Ck @ Milford Rd        1327.7   

 Natural State Pig Ck @ Borland Lodge        559.0   

  Thicket Burn @ Lake Hauroko Rd       475.3 942.3   

  Upper Waiau R. @ Queens Reach   0        

 Spring Fed Home Ck @ Manapouri      450 920.0 956.8 53 55 
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 By river class  

 Nitrate 

¶ The only instance of a site not meeting the draft FWO for nitrate toxicity was at the 

2010 baseline, when NNN concentrations in Sandstone Stream at Kingston Crossing 

Road were in attribute state D, one attribute state below the draft FWO for Lowland 

Hard Bed rivers (Table 18 and Table 25). 

¶ There was a high degree of variability in NNN concentrations between classes: 

o Concentrations at sites in the Natural State Rivers, Mountain and Lake Fed 

classes were within the A attribute state for nitrate toxicity at all baselines 

(Table 25), despite the draft FWO state for the latter two classes being 

attribute state B.  

o While the draft FWO state for the Hill class is C, sites in that class were 

mostly in attribute state A, with only three sites (19%) at the 2010 baseline 

and one site (Irthing Stream at Ellis Road) at the 2016 and 2019 baselines 

slipping into the B state (Table 18 and Table 25).  

o At least 25% of sites in the Lowland Soft Bed class had NNN concentrations 

in the A attribute state in 2010, 2016 and 2019, and at each baseline 

concentrations were in attribute state B in at least 50% of sites (Table 25). 

Furthermore, no more than 25% of sites were in attribute state C and no sites 

fell into the D attribute state (Table 25).  

o NNN concentrations were highest at sites in the Lowland Hard Bed class, 

and at each baseline the number of sites in attribute state A did not exceed 

25% and the number of sites in attribute state C did not fall below 30% (Table 

25).  

¶ Data were not available for rivers in the Spring Fed class. 

 Ammonia 

¶ All sites met the draft FWO for ammonia toxicity at all baselines (Table 26).  

¶ As with NNN, NH4-N concentrations varied significantly between classes and were 

highest at sites in the Lowland classes. 

¶ In the Lowland Soft Bed class: 

o The percentage of sites in attribute state A increased from 19% at the 2010 

baseline to 41% at the 2019 baseline; 

o The percentage of sites in attribute state B varied from 50% to 63% between 

baselines; and 

o The number of sites in the C attribute state decreased from 19% in the 2010 

baseline period to 0% in the 2019 period (Table 26).  

¶ In the Lowland Hard Bed class: 

o The percentage of sites in the C attribute state increased from 0% to 19% 

between the 2010 and 2019 baselines; 
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o The percentage of sites in the B attribute state at each baseline varied between 

38% and 64%; and 

o The percentage of sites in the A attribute state ranged from 29% to 53% 

(Table 26).  

¶ NH4-N concentrations in at least 50% sites in the Natural State Rivers, Hill, and 

Lake Fed classes were within the attribute state A for ammonia toxicity at all 

baselines, and no sites in those classes ever fell into the C attribute state (Table 26). 

¶ The single monitoring site in the Mountain class was in the B attribute state at the 

2010 baseline and the A attribute state in the 2016 and 2019 baselines (Table 26). 

¶ Data were not available for rivers in the Spring Fed class. 

 Dissolved inorganic nitrogen 

¶ DIN concentrations at all monitored sites in the Natural State Rivers and Mountain 

classes were within the A attribute state at all baselines (Table 27). 

¶ At least 67% of all sites in the Lake Fed class were in attribute state A at every 

baseline, and no sites in that class fell within attribute state C at any time (Table 27). 

¶ While at least 47% of sites in the Hill class were in attribute state A at every baseline, 

more than 10% of sites were in attribute state B, and at least 22% of sites were in 

attribute state C. Furthermore, at all baselines one site, Irthing Stream at Ellis Road, 

was within the D attribute state, below the proposed national bottom line in the draft 

2019 amendments to the NPS-FM (Table 19 and Table 27). 

¶ DIN concentrations were highest at sites in the Lowland Hard Bed and soft bed 

classes. In both those classes at each baseline: 

o No more than 20% of sites were in attribute state A; 

o No sites were in attribute state B; 

o At least 30% of sites were in attribute state C; and  

o More than 40% of sites fell below the proposed national bottom line and were 

in the D attribute state (Table 27). 

¶ Data were not available for rivers in the Spring Fed class. 

 Dissolved reactive phosphorus 

¶ The only class where all monitoring sites were within the A attribute state at all 

baselines was the Mountain class, which included only one monitoring site (Table 

28). 

¶ In the Lake Fed class, all of the limited monitoring sites were within attribute state 

A in the 2016 and 2019 baseline periods, and only one site, the Waiau River at 

Tuatapere, fell in the B attribute state in the 2010 period (Table 28). 

¶ At the 2010 baseline, one of the two monitoring sites in the Natural State Rivers 

class was in the B attribute state and the other was in attribute state C. However, at 

both the 2016 and 2019 baselines one site was in the A state and the other was in the 

B (Table 28). 
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¶ In 2010 most (60%) monitored sites in the Hill class were in attribute state B, with 

just 27% in the A state and 13% in C state. In contrast, at the 2016 and 2019 baselines 

most monitored sites in that class were in the A state (>70%) with no more than 17% 

of sites in either the B or C state (Table 28). 

¶ The highest DRP concentrations were recorded in the Lowland classes.  

o In both the Hard Bed and Soft Bed classes no more than 16% of sites were 

in the A attribute state at any of the baselines, and no more than 30% of sites 

were in the B attribute state; 

o While in the Soft Bed class the most frequent (>40% sites) attribute state was 

C, in the hard bed class the most frequent state was consistently D (>40%), 

which is below the proposed national bottom line in the draft 2019 

amendments to the NPS-FM; and 

o At all baselines no more than 30% of Lowland Soft Bed sites were in attribute 

state D (Table 28).  

¶ Data were not available for rivers in the Spring Fed class. 

 Dissolved oxygen 

¶ DO data only exists for the 2019 baseline. At that time the draft FWO of attribute 

state A was met at: 

o The only monitoring site in the Mountain class; 

o 13% (one site) of Lowland Soft Bed sites; 

o 22% (two sites) of Lowland Hard Bed sites; and 

o 63% (five sites) of Hill sites (Table 29). 

¶ The only monitored Lake Fed site was in attribute state C and would have needed a 

two-state improvement to meet the draft FWO (Table 29). 

¶ Thirty-eight percent (three sites) of Lowland Soft Bed sites, 11% (one site) of 

Lowland Hard Bed sites and 25% (two sites) of Hill sites fell within attribute state 

B and would have needed a one attribute state improvement to meet the draft FWO 

(Table 29). 

¶ Thirty-eight percent (three sites) of Lowland Soft Bed sites, 44% (four sites) of 

Lowland Hard Bed sites and 13% (one site) of Hill sites fell within attribute state C, 

where a two-attribute state improvement is needed to meet the draft FWO. 

¶ Thirteen percent (one site) and 22% (two sites) of Lowland Soft Bed and Lowland 

Hard Bed sites fell within attribute state D respectively. These sites were not meeting 

the national bottom line and would have required a three-attribute state improvement 

to meet the draft FWO. 

¶ The only monitored Natural State Rivers site was in attribute state A, but a specific 

attribute state has not been set as a draft FWO for this class. 

¶ Data do not exist for rivers in the Spring Fed class. 
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 Temperature 

CRI 

¶ The draft FWO for sites in the Mountain, Lake Fed and Spring Fed classes is the B 

attribute state: 

o In 2016 the single site monitored in the Mountain class was in the B state 

and met the draft FWO, but in 2010 and 2019 it was in the C attribute state 

and needed a one-state improvement (Table 30); 

o While there are no data for Lake Fed sites for the 2016 baseline, one site can 

be assessed for 2010 and two sites can be assessed for 2019. In 2010 the 

single monitoring site was in attribute state C meaning a one-state 

improvement would have been needed to meet the draft FWO. In 2019 one 

site was also in attribute state C but the other was in D and would have 

required a two-state improvement; 

o The single Spring Fed site for which there was data available was in attribute 

state A and met the draft FWO (Table 30).  

¶ The draft FWO for Lowland Soft Bed, Lowland Hard Bed, and Hill rivers is the C 

attribute state. At sites in those classes: 

o The draft FWO was met at 100% of sites at the 2010 baseline; 

o At the 2016 baseline all sites in the Lowland Soft Bed and Hill classes met 

the FWO, but 40% of Lowland Hard Bed sites were in the D attribute state 

and would have required a one attribute state improvement to meet the FWO; 

and 

o At the 2019 baseline, 27% of sites in the Lowland Soft Bed class, 40% of 

sites in the Lowland Hard Bed class and 18% of sites in the Hill class were 

in attribute state D and would have required a one attribute state 

improvement to meet the FWO (Table 30).  

¶ The only monitored Natural State Rivers was also in attribute state A in 2019, but a 

specific attribute state has not been set as a draft FWO for this class (Table 30). 

Maximum winter temperature 

The draft FWO for maximum winter temperature for all classes except Natural State Rivers is 

the A attribute state. Maximum winter temperatures in all sites in all monitored classes were in 

attribute state D at all baselines and would have needed to improve to meet the draft FWO 

(Table 31).  

 E. coli 

¶ The draft E. coli FWO for Mountain and Lake Fed rivers is attribute state A and the 

draft FWO for Lowland Soft Bed, Lowland Hard Bed, and Hill rivers is the B 

attribute state. 
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¶ At the 2016 and 2019 baselines the single site monitored in the Mountain class was 

in the A attribute state and met the draft FWO, but in 2010 it was in the B attribute 

state and needed a one-state improvement (Table 32) 

¶ In the Lake Fed class:  

o The number of sites that met the FWO of the A attribute state varied from 

one (33%) to three (75%) between baselines; 

o In the 2010 and 2016 baseline periods, one site (25% - 33%) fell into the B 

attribute state and required a one-state improvement to meet the draft FWO; 

and  

o In all three baseline periods one site was assigned to attribute state D, where 

a three-state improvement is required (Table 32). 

¶ No sites in the Lowland Soft Bed class met the draft FWO in 2010, 2016 or 2019, 

and at each baseline: 

o No sites were in the C attribute state; 

o The percentage of sites in the D state, where a two-state improvement is 

needed to meet the draft FWO, ranged from 6% to 18%; and  

o The percentage in the E state, where a three-state improvement is needed, 

ranged from 82% to 94% (Table 32). 

¶ Of the sites in the Lowland Hard Bed class only one (3%) met the draft FWO and 

only at the 2010 baseline. At all baselines: 

o The percentage of sites in the C state, where a one-state improvement is 

required to meet the draft FWO, ranged from 0% to 3%; 

o 10% to 29% of sites fell in the D state and needed a two-state improvement; 

and 

The percentage of sites in the E state, where a three-state improvement is 

required, varied from 71% to 83% (Table 32). 

¶ In the Hill class between the 2010 and 2019 baselines: 

o The percentage of sites meeting the draft FWO ranged from 19% to 63%, 

with 18% to 37% of sites in the A attribute state and 0% to 24% in attribute 

state B; 

o 5% to 6% of sites were in the C attribute state and required a one-state 

improvement to meet the draft FWO; 

o The percentage of sites in the D state, where a two-state improvement is 

required, ranged from 21% to 63%; and  

o 11% to 13% of sites fell in the E state and needed a three-state improvement 

(Table 32). 

¶ In 2010, 2016 and 2019 one site in the Natural State Rivers class was in the A 

attribute state, and one site was in the B (Table 32). 

¶ However, a specific attribute state has not been set as a draft FWO for this class.  

¶ No data were available for the Spring Fed class.  
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 Visual clarity  

The draft visual clarity FWO for rivers in the Mountain and Lake Fed classes is the A attribute 

state, the draft FWO for Lowland Hard Bed and Hill rivers is the B attribute state and the draft 

FWO for the Lowland Soft Bed class is the C attribute state. 

¶ At each baseline the single monitoring site in the Mountain class was in the A state 

and met the draft FWO (Table 33).  

¶ In 2010, 33% (one site) of Lake Fed sites were in the B attribute state and needed a 

one attribute state improvement to meet the draft FWO, but in 2016 and 2019 all 

monitored sites in that class met the draft FWO (Table 33). 

¶ For the Hill class: 

o The percentage of sites meeting the draft FWO ranged from 88% to 95% 

between the 2010, 2016 and 2019 baselines, with 63% to 68% of sites in 

attribute state A and 24% to 26% of sites in the B attribute state; and 

o All sites that did not meet the objective were in the C attribute state at all 

baselines, meaning the number of sites where a one-attribute state 

improvement was needed to meet the draft FWO ranged from 5% to 13% 

(Table 33). 

¶ In the Lowland Hard Bed class: 

o The percentage of sites meeting the draft FWO ranged from 10% at the 2010 

baseline to 29% at the 2019 baseline, with 3% to 6% of sites in the A attribute 

state and 7% to 24% of sites in the B attribute state;  

o At all baselines the percentage of sites that were in the C attribute state and 

needed a one-state improvement to meet the draft FWO ranged from 19% to 

23%; and 

o The percentage of sites that were in the D attribute state and needed a two-

state improvement ranged from 52% to 67% (Table 33).  

¶ Of the sites in the Lowland Soft Bed class: 

o 6% were in the B state at every baseline and between 19% and 28% were in 

the C state. According, the percentage that met the draft FWO varied from 

25% to 29%. 

o None were in the A state at any baseline; and  

o 71% to 75% were in the D attribute state and needed a one state improvement 

to meet the draft FWO (Table 33). 

¶ The only monitored Natural State river site was in attribute state B at the 2010 and 

2016 baselines and attribute state C at the 2019 baseline (Table 33). However, a 

specific attribute state has not been set as a draft FWO for this class.  

¶ No data were available for the Spring Fed class. 

 Suspended sediment (measured as turbidity) 

¶ Median turbidity at all monitored sites in the Natural State Rivers and Mountain 

classes were within the A attribute state at all baselines (Table 34). 
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¶ At the 2016 and 2019 baselines at least 67% of sites in the Lake Fed class were in 

attribute state A, with all of the remaining sites falling in attribute state D, below the 

proposed national bottom line. In 2010 25% of sites in that class were in both the A 

and D states, while the remaining 50% of sites were in attribute state C. (Table 34). 

¶ Of the sites in Hill class: 

o Between 41% and 69% were in the A attribute state; 

o 0% to 11% were in the B state at every baseline; 

o 0% to 13% of sites were in C attribute; and  

o 19% to 41% were in the D attribute state and fell below the proposed national 

bottom line (Table 34). 

¶ In the Lowland Hard Bed and Soft Bed classes: 

o No more than 20% of sites in either class were in attribute state A or attribute 

state B at any baseline; 

o Between 25% and 35% of Lowland Soft Bed sites were in attribute state C, 

but at all baselines no more than 25% of Lowland Hard Bed sites fell within 

that attribute state; and  

o At all baselines at least 40% of sites in both classes fell below the proposed 

national bottom line and were in the D attribute state (Table 34). 

¶ Data were not available for rivers in the Spring Fed class. 

 Deposited sediment 

Cover 

Deposited fine sediment cover data are only available for the 2016 and 2019 baseline periods. 

At both of those baselines, 100% of sites in every monitored river class were in attribute state 

A under the draft 2019 amendments to the NPS-FM (Table 35). 

Suspendible inorganic sediment 

A draft FWO objective has also not been set for SIS. Thus, sites have only been assessed against 

the Clapcott et al. (2011) guideline for the protection of biodiversity.  

¶ At the 2016 baseline: 

o 67% of sites in the Natural State Rivers class met the guideline, as did 10% 

of Lowland Soft Bed sites, 40% of Lowland Hard Bed sites, 52% of Hill sites 

and 100% of Mountain and Lake Fed sites; and 

o No sites in the Spring Fed class met the guideline (Table 36). 

¶ At the 2019 baseline: 

o 20% of Natural State Rivers sites met the guideline along with 16% of 

Lowland Hard Bed sites, 32% of Hill sites and 57% of Lake Fed sites; and 

o No sites in the Lowland Soft Bed, Mountain or Spring Fed classes met the 

guideline (Table 36).  
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 Periphyton 

Biomass 

Periphyton biomass attribute states have been extracted from Hodson and De Silvia (2018) and 

are only available for the 2019 baseline (based on data three years of data collected between 

2015 and 2017 inclusive). 

¶ The draft periphyton biomass FWO for the Mountain and Lake Fed classes is 

attribute state A, the draft FWO for the Hill class is attribute state B and the draft 

FWO for the Lowland Soft Bed and Lowland Hard Bed classes is attribute state C.  

¶ The single Mountain monitoring site met the draft FWO at the 2019 baseline (Table 

37). 

¶ The one monitoring site in the Lake Fed class was in the D attribute state at the 2019 

baseline (Table 37), meaning it did not meet the national bottom line in the NPS-FM 

(2104) and required a three-state improvement to meet the draft FWO.  

¶ In the Hill class:  

o 56% of sites were in the A state and 33% were in the B state, meaning 89% 

of sites met the draft FWO; and  

o 11% of sites were in attribute state C and needed to improve one state (Table 

37).  

¶ At the 2019 baseline 78% of sites in the Lowland Soft Bed class met the draft FWO, 

with: 

o 22% of sites in each of attribute states A and B; 

o A further 33% of sites in the attribute state C; and  

o The remaining 22% of sites in the D state, which is below the national bottom 

line in the NPS-FM 2014 and requires a one state improvement to meet the 

draft FWO (Table 37).  

¶ Fifty-six percent of sites in the Lowland Hard Bed Class met the draft FWO at the 

2019 baseline while 44% required a one-attribute state improvement from the D state 

to do so. Of the sites that met the objective (Table 37).: 

o 11% were in attribute state B; and 

o 44% were in attribute state C (Table 37). 

¶ The single monitoring site in the Natural State class was in attribute state A. 

However, a specific attribute state has not been set as a draft FWO for this class 

(Table 37).  

¶ No data were available for the Spring Fed class.  

Long filamentous cover 

Attribute states have not been defined for long filamentous periphyton cover. Thus, sites have 

only been assessed as either meeting or not meeting the draft FWO of 30% which applies to 

the Lowland Hard Bed, Hill and Mountain classes. Sites have only been assessed for the 2016 

and 2019 baselines as data were not collected prior to that.  

¶ At the 2016 baseline: 
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o 22% of Lowland Hard Bed sites met the draft FWO, as did 78% of Hill sites; 

o The single monitoring site in each of the Natural State Rivers and Lake Fed 

classes, as well as 44% of sites in the Lowland Soft Bed sites also met the 

draft FWO, although it does not apply to them; and 

o The single site in the Mountain class did not meet the draft FWO. 

¶ At the 2019 baseline: 

o No sites in the Lowland Hard Bed or Mountain classes met the draft FWO; 

o 60% of Hill sites met the draft FWO; and 

o All sites in the Natural State Rivers class, as well as 22% of Lowland Soft 

Bed sites and 75% of Lake Fed sites met the draft FWO despite it not being 

applicable to these classes (Table 38).  

Thick mat cover 

Attribute states have also not been defined for thick mat periphyton cover and sites have only 

been assessed as either meeting of not meeting the draft FWO of 60% which is applicable to 

the Lowland Hard Bed, Hill and Mountain classes. As with filamentous cover, assessments 

have only been assessed for the 2016 and 2019 baselines as data were not collected prior to 

that.  

¶ At the 2016 baseline: 

o All  Lowland Hard Bed and Mountain sites as well as 78% of Hill sites met 

the draft FWO; and 

o The single monitoring site in the Natural State Rivers, as well as 89% of sites 

in the Lowland Soft Bed sites met the draft FWO, although it does not apply 

to them (Table 39).  

¶ In the 2019 baseline period: 

o 89% of Lowland Hard Bed sites, 80% of Hill sites and the single Mountain 

monitoring site met the draft FWO; and 

o All sites in the Natural State Rivers class, as well as 78% of Lowland Soft 

Bed sites and 75% of Lake Fed sites also met the draft FWO, which does not 

apply to these classes (Table 39). 

 Benthic cyanobacteria 

The benthic cyanobacteria attribute has only been assessed for the 2016 and 2019 baselines as 

data were not collected prior to that.  

¶ The draft FWO for the Mountain and Lake Fed classes is the A attribute state and 

the draft FWO for Lowland Soft Bed, Lowland Hard Bed and Hill rivers is the B 

attribute state.  

¶ In both 2016 and 2019 the single monitoring site in the Mountain class was in the D 

attribute state, and would have required a three-state improvement to meet the draft 

FWO (Table 40).  

¶ In the Lake Fed class: 
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o At the 2016 baseline the single monitoring site with data was in the B 

attribute state and required a one attribute state improvement to meet the draft 

FWO; and 

o In the 2019 baseline period three of the four monitoring sites were in the A 

attribute state, with the remaining site falling in the B state and requiring a 

one attribute state improvement (Table 40).  

¶ All sites in the Lowland Soft Bed class were in attribute state A at the 2016 and 2019 

baselines and met the draft FWO (Table 40).  

¶ For the Lowland Hard Bed class: 

o Most (67%-89%) sites were in the A attribute state at both baselines; 

o At the 2016 baseline one site (11%) was in the D state, requires a two-state 

improvement to meet the draft FWO; and  

o In the 2019 baseline period one site (11%) was in attribute state C and needed 

at one-state improvement to meet the draft FWO and two sites (22%) were 

in the D state, requiring a two-state improvement. 

¶ In 2016 and 2019, all monitoring sites in the Natural State Rivers class were in 

attribute state A. However, a specific attribute state has not been set as a draft FWO 

for this class.  

¶ No data were available for the Spring Fed class.  

 Macroinvertebrates 

¶ The draft MCI FWO for sites in the Mountain class is state A, State B for Hill sites 

and state C for the Lowland Soft Bed, Lowland Hard Bed, Lake Fed and Spring Fed 

classes.  

¶ In each baseline period, one site in the Mountain class was in the A attribute state, 

and one was in the B and needed a one state improvement to meet the draft FWO 

(Table 41). 

¶ In the Hill class: 

o The percentage of sites in the A attribute state ranged from 15% to 40% 

between the 2010, 2016 and 2019 baselines while the percentage of sites in 

the B attribute state ranged from 55% to 77%. Accordingly, the percentage 

of sites meeting the draft FWO varied between 92% and 97% (Table 41).  

o All sites that did not meet the draft FWO were in the C attribute state, 

meaning the percentage of sites where a one-attribute state improvement was 

needed to meet the draft FWO ranged from 5% to 8% (Table 41). 

¶ For the Lowland Soft Bed class the percentage of sites meeting the draft FWO 

ranged from 58% to 67% over the baselines, with: 

o The percentage of sites in the A attribute state ranging from 0% to 4% and 

the percentage of sites in the B and C attribute state varying between 31% 

and 57%, and 10% and 31% respectively; and 

o 33% to 42% of sites were in the D state where a one-attribute state 

improvement is needed to meet the draft FWO (Table 41). 
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¶ In the Lowland Hard Bed class: 

o The percentage of sites meeting the draft FWO ranged from 67% at the 2010 

baseline to 47% at the 2019 baseline; 

o Between 6% and 19% of sites were in the A attribute state at the different 

baseline periods while the percentage of sites in the B and C attribute state 

varied between 13% and 24%, and 21% and 34% respectively; and  

o At all baselines, the percentage of sites that were in the D attribute state and 

needed a one-state improvement to meet the draft FWO ranged from 33% to 

53% (Table 41).  

¶ Of the sites in the Lake Fed Class: 

o None were in the A attribute state at any baseline, between 20% and 60% 

were in attribute state B and 20% to 80% were in attribute state C (Table 41); 

o The percentage meeting the draft freshwater objective ranged from 80% to 

100% (Table 41); and 

o Only one, the Waiau River 100m u/s Clifden Bridge, fell into the D attribute 

state and only in the 2010 baseline period, during which time a one-state 

improvement would have been needed to meet the draft FWO (Table 22 and 

Table 41).  

¶ For the Natural State Rivers class: 

o The percentage of sites in the A attribute state ranged from 50% to 71% 

between the different baselines and the percentage of sites in the B attribute 

state ranged from 14% to 33%.  

o At the 2016 and 2019 baselines, one site (17%) was in the C state, and at the 

2019 baseline a further site, the Mokotua Stream at Awarua, fell into the D 

state (Table 22 and Table 41).  

o While a specific attribute state has not been set as a draft FWO for this class, 

the D attribute state is below ESôs proposed minimum acceptable state.  

 Fish 

¶ The only monitoring site in the Mountain class was in attribute state B at the 2010 

baseline and attribute state A at the 2016 and 2019 baseline (Table 42). 

¶ The single Spring Fed monitoring site was in attribute state C in 2010 and B in 2016 

(Table 42).  

¶ The only Lake Fed site with monitoring data available was in attribute state A in 

both 2016 and 2019 (Table 42).  

¶ In the Lowland Soft Bed class all sites were in attribute state C at the 2010 baseline, 

but at the 2016 and 2019 baselines: 

o The percentage of sites in the A attribute state ranged from 0 to 21%; 

o 50% to 53% of sites were in attribute state B; 

o 5% to 26% of sites were in the C attribute state; and 

o 25% of sites fell in attribute state D in 2019 (Table 42). 



 
 

65 

 

¶ At the 2010 baseline 50% of sites in the Lowland Hard Bed class were in attribute 

state B and 50% were in attribute state C. However, in 2016 and 2019: 

o The percentage of sites in the A attribute state ranged from 10% to 33%; 

o 55% to 56% of sites were in the B state; 

o The percentage of sites in attribute state C state ranged from 11% to 25%; 

and 

o  In 2016 10% of sites fell in attribute state D (Table 42).  

¶ In the Hill class: 

o The single monitoring site with data available for the 2010 baseline period 

was in the B attribute state. 

o At the 2016 baseline 29% of sites in this class were in attribute state A, 43% 

of sites were in attribute state B and 14% of sites were in each of attribute 

state C and D; and 

o During the 2019 baseline period, one site was in attribute state A and one 

was in attribute state B (Table 42). 

¶ At the 2010 and 2019 baselines the single monitoring site in the Natural State Rivers 

class was in attribute state C, but in 2016 data were available for four sites, one of 

which was in attribute state B, one was in attribute state C and two were in attribute 

state D (Table 42).  
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Table 25: Distribution  of the NNN toxicity attribute  states of the monitored rivers within each river class, and a breakdown of the improvement required to meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state No change C C C B B B 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state 
2 

100% 
2 

100% 
2 

100% 
4 

25% 
7 

39% 
6 

35% 
6 

21% 
8 

25% 
5 

24% 
13 

81% 
18 

95% 
15 

94% 
1 

100% 
1 

100% 
1 

100% 
4 

100% 
4 

100% 
3 

100% 
- - - 

Sites in B state 
0 

0% 
0 

0% 
0 

0% 
8 

50% 
9 

50% 
10 

59% 
12 

43% 
13 

41% 
9 

43% 
3 

19% 
1 

5% 
1 

6% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Sites in C state 
0 

0% 
0 

0% 
0 

0% 
4 

25% 
2 

11% 
1 

6% 
9 

32% 
11 

34% 
7 

33% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Sites in D state 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
1 

4% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Maintain 

N/A 

16 
100% 

18 
100% 

17 
100% 

27 
96% 

32 
100% 

21 
100% 

16 
100% 

19 
100% 

16 
100% 

1 
100% 

1 
100% 

1 
100% 

4 
100% 

4 
100% 

3 
100% 

- - - 

Improve 1 state 
0 

0% 
0 

0% 
0 

0% 
1 

4% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Improve 2 states 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Improve 3 states 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 
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Table 26: Distribution  of the NH4-N toxicity attribute  states of the monitored rivers within each river class, and a breakdown of the improvement required to meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state No change C C C B B B 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state 
1 

50% 
1 

50% 
2 

100% 
3 

19% 
7 

39% 
7 

41% 
10 

36% 
17 

53% 
6 

29% 
14 

88% 
16 

84% 
15 

94% 
0 

0% 
1 

100% 
1 

100% 
4 

100% 
4 

100% 
3 

100% 
- - - 

Sites in B state 
1 

50% 
1 

50% 
0 

0% 
10 

63% 
9 

50% 
10 

59% 
18 

64% 
12 

38% 
11 

52% 
2 

13% 
3 

16% 
1 

6% 
1 

100% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Sites in C state 
0 

0% 
0 

0% 
0 

0% 
3 

19% 
2 

11% 
0 

0% 
0 

0% 
3 

9% 
4 

19% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Sites in D state 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Maintain 

N/A 

16 
100% 

18 
100% 

17 
100% 

28 
100% 

32 
100% 

21 
100% 

16 
100% 

19 
100% 

16 
100% 

1 
100% 

1 
100% 

1 
100% 

4 
100% 

4 
100% 

3 
100% 

- - - 

Improve 1 state 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Improve 2 states 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Improve 3 states 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 
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Table 27: Distribution  of the DIN attribute  states of the monitored rivers within each river class. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state N/A 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state 
2 

100% 
2 

100% 
2 

100% 
1 

6% 
2 

11% 
2 

12% 
6 

20% 
4 

13% 
2 

10% 
9 

50% 
9 

47% 
8 

50% 
1 

100% 
1 

100% 
1 

100% 
3 

75% 
3 

75% 
2 

67% 
- - - 

Sites in B state 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
4 

22% 
3 

16% 
2 

13% 
0 

0% 
0 

0% 
0 

0% 
1 

25% 
1 

25% 
1 

33% 
- - - 

Sites in C state 
0 

0% 
0 

0% 
0 

0% 
6 

38% 
6 

33% 
8 

47% 
9 

30% 
12 

38% 
7 

33% 
4 

22% 
6 

32% 
5 

31% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Sites in D state 
0 

0% 
0 

0% 
0 

0% 
9 

56% 
10 

56% 
7 

41% 
15 

50% 
16 

50% 
12 

57% 
1 

6% 
1 

5% 
1 

6% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Maintain 

N/A 
Improve 1 state 

Improve 2 states 

Improve 3 states 
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Table 28: Distribution  of the DRP attribute  states of the monitored rivers within each river class. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state N/A 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state 
0 

0% 
1 

50% 
1 

50% 
0 

0% 
1 

6% 
1 

6% 
2 

7% 
5 

16% 
3 

14% 
4 

27% 
13 

72% 
13 

81% 
1 

100% 
1 

100% 
1 

100% 
3 

75% 
2 

100% 
1 

100% 
- - - 

Sites in B state 
1 

50% 
1 

50% 
1 

50% 
2 

13% 
4 

22% 
5 

29% 
6 

21% 
6 

19% 
5 

24% 
9 

60% 
3 

17% 
1 

6% 
0 

0% 
0 

0% 
0 

0% 
1 

25% 
0 

0% 
0 

0% 
- - - 

Sites in C state 
1 

50% 
0 

0% 
0 

0% 
10 

63% 
8 

44% 
8 

47% 
7 

25% 
8 

25% 
3 

14% 
2 

13% 
2 

11% 
2 

13% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Sites in D state 
0 

0% 
0 

0% 
0 

0% 
4 

25% 
5 

28% 
3 

18% 
13 

46% 
13 

41% 
10 

48% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Maintain 

N/A 
Improve 1 state 

Improve 2 states 

Improve 3 states 
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Table 29: Distribution  of the DO attribute  states of the monitored rivers within each river class, and a breakdown of the improvement required to meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state No change A A A A A A 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - 
1 

100% 
- - 

1 
13% 

- - 
2 

22% 
- - 

5 
63% 

- - 
1 

100% 
- - 

0 
0% 

- - - 

Sites in B state - - 
0 

0% 
- - 

3 
38% 

- - 
1 

11% 
- - 

2 
25% 

- - 
0 

0% 
- - 

0 
0% 

- - - 

Sites in C state - - 
0 

0% 
- - 

3 
38% 

- - 
4 

44% 
- - 

1 
13% 

- - 
0 

0% 
- - 

1 
100% 

- - - 

Sites in D state - - 
0 

0% 
- - 

1 
13% 

- - 
2 

22% 
- - 

0 
0% 

- - 
0 

0% 
- - 

0 
0% 

- - - 

Maintain 

N/A 

- - 
1 

13% 
- - 

2 
22% 

- - 
5 

63% 
- - 

1 
100% 

- - 
0 

0% 
- - - 

Improve 1 state - - 
3 

38% 
- - 

1 
11% 

- - 
2 

25% 
- - 

0 
0% 

- - 
0 

0% 
- - - 

Improve 2 states - - 
3 

38% 
- - 

4 
44% 

- - 
1 

13% 
- - 

0 
0% 

- - 
1 

100% 
- - - 

Improve 3 states - - 
1 

13% 
- - 

2 
22% 

- - 
0 

0% 
- - 

0 
0% 

- - 
0 

0% 
- - - 
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Table 30: Distribution  of the temperature CRI attribute  states of the monitored rivers within each river class, and a breakdown of the improvement required to meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state No change C C C B B B 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - 
1 

100% 
0 

0% 
0 

0% 
1 

9% 
1 

14% 
1 

10% 
0 

0% 
0 

0% 
0 

0% 
2 

18% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- 

0 
0% 

- - 
1 

100% 

Sites in B state - - 
0 

0% 
0 

0% 
1 

20% 
2 

18% 
1 

14% 
1 

10% 
6 

40% 
3 

60% 
2 

40% 
3 

27% 
0 

0% 
1 

100% 
0 

0% 
0 

0% 
- 

0 
0% 

- - 
0 

0% 

Sites in C state - - 
0 

0% 
2 

100% 
4 

80% 
5 

45% 
5 

71% 
4 

40% 
3 

20% 
2 

40% 
3 

60% 
4 

36% 
1 

100% 
0 

0% 
1 

100% 
1 

100% 
- 

1 
50% 

- - 
0 

0% 

Sites in D state - - 
0 

0% 
0 

0% 
0 

0% 
3 

27% 
0 

0% 
4 

40% 
6 

40% 
0 

0% 
0 

0% 
2 

18% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- 

1 
50% 

- - 
0 

0% 

Maintain 

N/A 

2 
100% 

5 
100% 

8 
73% 

7 
100% 

6 
60% 

9 
60% 

5 
100% 

5 
100% 

9 
82% 

0 
0% 

1 
100% 

0 
0% 

0 
0% 

- 
0 

0% 
- - 

1 
100% 

Improve 1 state 
0 

0% 
0 

0% 
3 

27% 
0 

0% 
4 

40% 
6 

40% 
0 

0% 
0 

0% 
2 

18% 
1 

100% 
0 

0% 
1 

100% 
1 

100% 
- 

1 
50% 

- - 
0 

0% 

Improve 2 states 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- 

1 
50% 

- - 
0 

0% 

Improve 3 states 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- 

0 
0% 

- - 
0 

0% 
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Table 31: Distribution  of the max. winter temperature attribute  states of the monitored rivers within each river class, and a breakdown of the improvement required to meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state No change N/A A A A A A 

A state 
 

                     

                     

D state 

                     

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
0 

0% 
0 

0% 
0 

0% 
1 

14% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Sites in D state - - - 
2 

100% 
2 

100% 
5 

100% 
6 

86% 
9 

100% 
9 

100% 
5 

100% 
5 

100% 
5 

100% 
1 

100% 
1 

100% 
1 

100% 
1 

100% 
1 

100% 
1 

100% 
- - - 

Maintain 

N/A 

1 
14% 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

- - - 

Improve 
6 

86% 
9 

100% 
9 

100% 
5 

100% 
5 

100% 
5 

100% 
1 

100% 
1 

100% 
1 

100% 
1 

100% 
1 

100% 
1 

100% 
- - - 
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Table 32: Distribution  of the E. coli attribute states of the monitored rivers within each river class, and a breakdown of the improvement required to meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state No change B B  B A A B 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

E state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state 
1 

50% 
1 

50% 
1 

50% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
3 

18% 
7 

37% 
3 

19% 
0 

0% 
1 

100% 
1 

100% 
2 

50% 
3 

75% 
1 

33% 
- - - 

Sites in B state 
1 

50% 
1 

50% 
1 

50% 
0 

0% 
0 

0% 
0 

0% 
1 

3% 
0 

0% 
0 

0% 
4 

24% 
5 

26% 
0 

0% 
1 

100% 
0 

0% 
0 

0% 
1 

25% 
0 

0% 
1 

33% 
- - - 

Sites in C state 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
1 

3% 
1 

3% 
0 

0% 
1 

6% 
1 

5% 
1 

6% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Sites in D state 
0 

0% 
0 

0% 
0 

0% 
1 

6% 
2 

11% 
3 

18% 
3 

10% 
8 

25% 
6 

29% 
7 

41% 
4 

21% 
10 

63% 
0 

0% 
0 

0% 
0 

0% 
1 

25% 
1 

25% 
1 

33% 
- - - 

Sites in E state 
0 

0% 
0 

0% 
0 

0% 
15 

94% 
16 

89% 
14 

82% 
25 

83% 
23 

72% 
15 

71% 
2 

12% 
2 

11% 
2 

13% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Maintain 

N/A 

0 
0% 

0 
0% 

0 
0% 

1 
3% 

0 
0% 

0 
0% 

7 
41% 

12 
63% 

3 
19% 

0 
0% 

1 
100% 

1 
100% 

2 
50% 

3 
75% 

1 
33% 

- - - 

Improve 1 state 
0 

0% 
0 

0% 
0 

0% 
1 

3% 
1 

3% 
0 

0% 
1 

6% 
1 

5% 
1 

6% 
1 

100% 
0 

0% 
0 

0% 
1 

25% 
0 

0% 
1 

33% 
- - - 

Improve 2 states 
1 

6% 
2 

11% 
3 

18% 
3 

10% 
8 

25% 
6 

29% 
7 

41% 
4 

21% 
10 

63% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Improve 3 states 
15 

94% 
16 

89% 
14 

82% 
25 

83% 
23 

72% 
15 

71% 
2 

12% 
2 

11% 
2 

13% 
0 

0% 
0 

0% 
0 

0% 
1 

25% 
1 

25% 
1 

33% 
- - - 

Improve 4 states 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 
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Table 33: Distribution  of the visual clarity attribute  states of the monitored rivers within each river class, and a breakdown of the improvement required to meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state No change C B B A A A 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
1 

3% 
2 

6% 
1 

5% 
11 

65% 
13 

68% 
10 

63% 
1 

100% 
1 

100% 
1 

100% 
2 

67% 
3 

100% 
2 

100% 
- - - 

Sites in B state 
1 

100% 
1 

100% 
0 

0% 
1 

6% 
1 

6% 
1 

6% 
2 

7% 
6 

19% 
5 

24% 
4 

24% 
5 

26% 
4 

25% 
0 

0% 
0 

0% 
0 

0% 
1 

33% 
0 

0% 
0 

0% 
- - - 

Sites in C state 
0 

0% 
0 

0% 
1 

100% 
3 

19% 
5 

28% 
4 

24% 
7 

23% 
7 

22% 
4 

19% 
2 

12% 
1 

5% 
2 

13% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Sites in D state 
0 

0% 
0 

0% 
0 

0% 
12 

75% 
12 

67% 
12 

71% 
20 

67% 
17 

53% 
11 

52% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Maintain 

N/A 

4 
25% 

6 
33% 

5 
29% 

3 
10% 

8 
25% 

6 
29% 

15 
88% 

18 
95% 

14 
88% 

1 
100% 

1 
100% 

1 
100% 

2 
67% 

3 
100% 

2 
100% 

- - - 

Improve 1 state 
12 

75% 
12 

67% 
12 

71% 
7 

23% 
7 

22% 
4 

19% 
2 

12% 
1 

5% 
2 

13% 
0 

0% 
0 

0% 
0 

0% 
1 

33% 
0 

0% 
0 

0% 
- - - 

Improve 2 states 
0 

0% 
0 

0% 
0 

0% 
20 

67% 
17 

53% 
11 

52% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Improve 3 states 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 



 
 

75 

 

Table 34: Distribution  of the suspended sediment (as measured as turbidity)  attribute states of the monitored rivers within each river class.  

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state N/A 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state 
2 

100% 
2 

100% 
2 

100% 
0 

0% 
2 

11% 
2 

12% 
3 

10% 
5 

16% 
4 

19% 
7 

41% 
11 

58% 
11 

69% 
1 

100% 
1 

100% 
1 

100% 
1 

25% 
3 

75% 
2 

67% 
- - - 

Sites in B state 
0 

0% 
0 

0% 
0 

0% 
3 

19% 
1 

6% 
2 

12% 
1 

3% 
2 

6% 
0 

0% 
1 

6% 
2 

11% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - - 

Sites in C state 
0 

0% 
0 

0% 
0 

0% 
4 

25% 
5 

28% 
6 

35% 
1 

3% 
2 

6% 
5 

24% 
2 

12% 
0 

0% 
2 

13% 
0 

0% 
0 

0% 
0 

0% 
2 

50% 
0 

0% 
0 

0% 
- - - 

Sites in D state 
0 

0% 
0 

0% 
0 

0% 
9 

56% 
10 

56% 
7 

41% 
25 

83% 
23 

72% 
12 

57% 
7 

41% 
6 

32% 
3 

19% 
0 

0% 
0 

0% 
0 

0% 
1 

25% 
1 

25% 
1 

33% 
- - - 

Maintain 

N/A 
Improve 1 state 

Improve 2 states 

Improve 3 states 
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Table 35: Distribution  of the deposited fine sediment attribute states of the monitored rivers within each river class. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Guideline  N/A 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - 
1 

100% 
2 

100% 
- 

9 
100% 

9 
100% 

- 
9 

100% 
9 

100% 
- 

9 
100% 

10 
100% 

- 
1 

100% 
1 

100% 
- 

1 
100% 

4 
100% 

- - - 

Sites in B state - 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- - - 

Sites in C state - 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- - - 

Sites in D state - 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- - - 

Maintain 

N/A 
Improve 1 state 

Improve 2 states 

Improve 3 states 
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Table 36: Distribution  of compliance with the Clapcott et al. (2011) SIS guideline in the monitored rivers within each river class, and a breakdown of the improvement required to meet 

the guideline. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Guideline No change 450 g/m2 450 g/m2 450 g/m2 450 g/m2 450 g/m2 450 g/m2 

Below guideline 

                     

                     

Above guideline 

                     

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites below 
guideline 

- 
2 

67% 
1 

20% 
- 

2 
10% 

0 
0% 

- 
10 

40% 
5 

16% 
- 

12 
52% 

8 
32% 

- 
1 

100% 
0 

0% 
- 

4 
100% 

4 
57% 

- 
0 

0% 
0 

0% 

Sites above 
guideline 

- 
1 

33% 
4 

80% 
- 

18 
90% 

28 
100% 

- 
15 

60% 
27 

84% 
- 

11 
48% 

17 
68% 

- 
0 

0% 
2 

100% 
- 

0 
0% 

3 
43% 

- 
1 

100% 
3 

100% 

Maintain 

N/A 

- 
2 

10% 
0 

0% 
- 

10 
40% 

5 
16% 

- 
12 

52% 
8 

32% 
- 

1 
100% 

0 
0% 

- 
4 

100% 
4 

57% 
- 

0 
0% 

0 
0% 

Improve - 
18 

90% 
28 

100% 
- 

15 
60% 

27 
84% 

- 
11 

48% 
17 

68% 
- 

0 
0% 

2 
100% 

- 
0 

0% 
3 

43% 
- 

1 
100% 

3 
100% 
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Table 37: Distribution  of the periphyton biomass attribute  states of the monitored rivers within each river class, and a breakdown of the improvement required to meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state No change C C B A A A 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - 
1 

100% 
- - 

2 
22% 

- - 
0 

0% 
- - 

5 
56% 

- - 
1 

100% 
- - 

0 
0% 

- - - 

Sites in B state - - 
0 

0% 
- - 

2 
22% 

- - 
1 

11% 
- - 

3 
33% 

- - 
0 

0% 
- - 

0 
0% 

- - - 

Sites in C state - - 
0 

0% 
- - 

3 
33% 

- - 
4 

44% 
- - 

1 
11% 

- - 
0 

0% 
- - 

0 
0% 

- - - 

Sites in D state - - 
0 

0% 
- - 

2 
22% 

- - 
4 

44% 
- - 

0 
0% 

- - 
0 

0% 
- - 

1 
100% 

- - - 

Maintain 

N/A 

- - 
7 

78% 
- - 

5 
56% 

- - 
8 

89% 
- - 

1 
100% 

- - 
0 

0% 
- - - 

Improve 1 state - - 
2 

22% 
- - 

4 
44% 

- - 
1 

11% 
- - 

0 
0% 

- - 
0 

0% 
- - - 

Improve 2 states - - 
0 

0% 
- - 

0 
0% 

- - 
0 

0% 
- - 

0 
0% 

- - 
0 

0% 
- - - 

Improve 3 states - - 
0 

0% 
- - 

0 
0% 

- - 
0 

0% 
- - 

0 
0% 

- - 
1 

100% 
- - - 
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Table 38: Distribution  of compliance with the FWO for long filamentous periphyton cover in the monitored rivers within each river class, and a breakdown of the improvement required 

to meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective No change N/A 30% cover 30% cover 30% cover N/A N/A 

Meeting 
objective 

                     

                     

Failing objective 

                     

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites meeting 
objective 

- 
1 

100% 
2 

100% 
- 

4 
44% 

2 
22% 

- 
2 

22% 
0 

0% 
- 

7 
78% 

6 
60% 

- 
0 

0% 
0 

0% 
- 

1 
100% 

3 
75% 

- - - 

Sites failing 
objective 

- 
0 

0% 
0 

0% 
- 

5 
56% 

7 
78% 

- 
7 

78% 
9 

100% 
- 

2 
22% 

4 
40% 

- 
1 

100% 
1 

100% 
- 

0 
0% 

1 
25% 

- - - 

Maintain 

N/A 

- - - - 
2 

22% 
0 

0% 
- 

7 
78% 

6 
60% 

- 
0 

0% 
0 

0% 
- - - - - - 

Improve - - - - 
7 

78% 
9 

100% 
- 

2 
22% 

4 
40% 

- 
1 

100% 
1 

100% 
- - - - - - 
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Table 39: Distribution  of compliance with the FWO for thick mat periphyton cover in the monitored rivers within each river class, and a breakdown of the improvement required to 

meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective No change N/A 60% cover 60% cover 60% cover N/A N/A 

Meeting 
objective 

                     

                     

Failing objective 

                     

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites meeting 
objective 

- 
1 

100% 
2 

100% 
- 

8 
89% 

7 
78% 

- 
9 

100% 
8 

89% 
- 

7 
78% 

8 
80% 

- 
1 

100% 
1 

100% 
- 

0 
0% 

3 
75% 

- - - 

Sites failing 
objective 

- 
0 

0% 
0 

0% 
- 

1 
11% 

2 
22% 

- 
0 

0% 
1 

11% 
- 

2 
22% 

2 
20% 

- 
0 

0% 
0 

0% 
- 

1 
100% 

1 
25% 

- - - 

Maintain 

N/A 

- - - - 
9 

100% 
8 

89% 
- 

7 
78% 

8 
80% 

- 
1 

100% 
1 

100% 
- - - - - - 

Improve - - - - 
0 

0% 
1 

11% 
- 

2 
22% 

2 
20% 

- 
0 

0% 
0 

0% 
- - - - - - 
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Table 40: Distribution  of the benthic cyanobacteria attribute  states of the monitored rivers within each river class, and a breakdown of the improvement required to meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state No change B B B A A B 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - 
1 

100% 
2 

100% 
- 

9 
100% 

9 
100% 

- 
8 

89% 
6 

67% 
- 

6 
67% 

6 
60% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

3 
75% 

- - - 

Sites in B state - 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

1 
100% 

1 
25% 

- - - 

Sites in C state - 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
1 

11% 
- 

1 
11% 

2 
20% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- - - 

Sites in D state - 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
1 

11% 
2 

22% 
- 

2 
22% 

2 
20% 

- 
1 

100% 
1 

100% 
- 

0 
0% 

0 
0% 

- - - 

Maintain 

N/A 

- 
9 

100% 
9 

100% 
- 

8 
89% 

6 
67% 

- 
6 

67% 
6 

60% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
3 

75% 
- - - 

Improve 1 state - 
0 

0% 
0 

0% 
- 

0 
0% 

1 
11% 

- 
1 

11% 
2 

20% 
- 

0 
0% 

0 
0% 

- 
1 

100% 
1 

25% 
- - - 

Improve 2 states - 
0 

0% 
0 

0% 
- 

1 
11% 

2 
22% 

- 
2 

22% 
2 

20% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- - - 

Improve 3 states - 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

1 
100% 

1 
100% 

- 
0 

0% 
0 

0% 
- - - 
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Table 41: Distribution  of the MCI  attribute  states of the monitored rivers within each river class, and a breakdown of the improvement required to meet the FWO. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state No change C C B A C C 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state 
3 

50% 
3 

50% 
5 

71% 
0 

0% 
1 

4% 
0 

0% 
4 

19% 
3 

9% 
2 

6% 
8 

40% 
9 

31% 
4 

15% 
1 

50% 
1 

50% 
1 

50% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 

Sites in B state 
2 

33% 
2 

33% 
1 

14% 
12 

57% 
9 

35% 
9 

31% 
5 

24% 
4 

13% 
7 

21% 
11 

55% 
19 

66% 
20 

77% 
1 

50% 
1 

50% 
1 

50% 
3 

60% 
3 

60% 
1 

20% 
1 

20% 
1 

20% 
1 

33% 

Sites in C state 
1 

17% 
1 

17% 
0 

0% 
2 

10% 
5 

19% 
9 

31% 
5 

24% 
11 

34% 
7 

21% 
1 

5% 
1 

3% 
2 

8% 
0 

0% 
0 

0% 
0 

0% 
2 

40% 
1 

20% 
4 

80% 
1 

20% 
2 

40% 
0 

0% 

Sites in D state 
0 

0% 
0 

0% 
1 

14% 
7 

33% 
11 

42% 
11 

38% 
7 

33% 
14 

44% 
18 

53% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
1 

20% 
0 

0% 
3 

60% 
2 

40% 
2 

67% 

Maintain 

N/A 

14 
67% 

15 
58% 

18 
62% 

14 
67% 

18 
56% 

16 
47% 

19 
95% 

28 
97% 

24 
92% 

1 
50% 

1 
50% 

1 
50% 

5 
100% 

4 
80% 

5 
100% 

2 
40% 

3 
60% 

1 
33% 

Improve 1 state 
7 

33% 
11 

42% 
11 

38% 
7 

33% 
14 

44% 
18 

53% 
1 

5% 
1 

3% 
2 

8% 
1 

50% 
1 

50% 
1 

50% 
0 

0% 
1 

20% 
0 

0% 
3 

60% 
2 

40% 
2 

67% 

Improve 2 states 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 

Improve 3 states 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
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Table 42: Distribution  of the IBI attribute  states of the monitored rivers within each river class. 

Class Natural State Rivers Lowland Soft Bed Lowland Hard Bed Hill Mountain Lake Fed Spring Fed 

Objective state N/A N/A N/A N/A N/A N/A N/A 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
4 

21% 
0 

0% 
0 

0% 
2 

10% 
3 

33% 
0 

0% 
2 

29% 
1 

50% 
0 

0% 
1 

100% 
1 

100% 
- 

1 
100% 

1 
100% 

0 
0% 

0 
0% 

- 

Sites in B state 
0 

0% 
1 

25% 
0 

0% 
0 

0% 
10 

53% 
4 

50% 
2 

50% 
11 

55% 
5 

56% 
1 

100% 
3 

43% 
1 

50% 
1 

100% 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

0 
0% 

1 
100% 

- 

Sites in C state 
1 

100% 
1 

25% 
1 

100% 
3 

100% 
5 

26% 
2 

25% 
2 

50% 
5 

25% 
1 

11% 
0 

0% 
1 

14% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

1 
100% 

0 
0% 

- 

Sites in D state 
0 

0% 
2 

50% 
0 

0% 
0 

0% 
0 

0% 
2 

25% 
0 

0% 
2 

10% 
0 

0% 
0 

0% 
1 

14% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

- 

Maintain 

N/A 
Improve 1 state 

Improve 2 states 

Improve 3 states 
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 By FMU 

 Nitrate 

Aparima 

¶ Between baselines: 

o 33% to 45% of sites were in the A attribute state; 

o 45% to 56% of sites were in the B attribute state; and 

o 8% to 11% of sites were in the C attribute state (Table 43). 

¶ No sites in this FMU need to improve to meet the draft FWO.  

Mataura 

¶ Between baselines: 

o 30% to 52% of sites were in the A attribute state; 

o 27% to 40% of sites were in the B attribute state; and 

o 17% to 27% of sites were in the C attribute state (Table 43) 

¶ At the 2010 baseline one site (3%) was in attribute state D and would have required 

a one state improvement to meet the draft FWO. 

¶ All other sites met the draft FWO at all baselines. 

ǽreti  

¶ Between baselines: 

o 39% to 41% of sites were in the A attribute state; 

o 35% to 44% of sites were in the B attribute state; and 

o 17% to 24% of sites were in the C attribute state (Table 43) 

¶ No sites in this FMU need to improve to meet the draft FWO.  

Waiau  

All sites in this FMU were in the A attribute state at all baselines and met the draft FWO for 

nitrate (Table 43).  

 Ammonia 

Aparima  

¶ Between baselines: 

o 44% to 55% of sites were in the A attribute state; and 

o 45% to 56% of sites were in the B attribute state (Table 44). 

¶ No sites in this FMU need to improve to meet the draft FWO.  

Mataura 

¶ Between baselines: 

o 33% to 67% of sites were in the A attribute state;  
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o 21% to 67% of sites were in the B attribute state; and 

o 0% to 13% of sites were in the C attribute state (Table 44). 

¶ No sites in this FMU need to improve to meet the draft FWO.  

ǽreti  

¶ Between baselines: 

o 40% to 50% of sites were in the A attribute state;  

o 35% to 55%of sites were in the B attribute state; and 

o 5% to 18% of sites were in the C attribute state (Table 44). 

¶ No sites in this FMU need to improve to meet the draft FWO.  

Waiau 

Approximately 90% of sites FMU were in the A attribute state at all baselines with all of the 

remaining sites in the B attribute state (Table 44). All sites met the draft FWO at all baselines 

(Table 44).  

 Dissolved inorganic nitrogen 

Aparima  

Between baselines: 

¶ 33% to 36% of sites were in the A attribute state;  

¶ 18% to 25% of sites were in the C attribute state; and  

¶ 42% to 45% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 45). 

Mataura 

Between baselines: 

¶ 17% to 21% of sites were in the A attribute state;  

¶ 3% to 6% of sites were in the B attribute state; 

¶ 36% to 52% of sites were in the C attribute state; and 

¶ 26% to 39% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 45). 

ǽreti  

Between baselines: 

¶ 20% to 33% of sites were in the A attribute state;  

¶ 0% to 5% of sites were in the B attribute state; 

¶ 22% to 30% of sites were in the C attribute state; and 

¶ 44% to 56% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 45). 
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Waiau 

¶ Between baselines: 

o 56% to 64% of sites were in the A attribute state;  

o 18% to 33% of sites were in the B attribute state; and 

o 11% to 20% of sites were in the C attribute state (Table 45). 

¶ No sites were in the D attribute state at any baseline (Table 45). 

 Dissolved reactive phosphorus 

Aparima  

Between baselines: 

¶ 18% to 50% of sites were in the A attribute state;  

¶ 8% to 36% of sites were in the B attribute state; 

¶ 0% to 9% of sites were in the C attribute state; and 

¶ 33% to 36% were in the D attribute state below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 46). 

Mataura 

Between baselines: 

¶ 3% to 17% of sites were in the A attribute state;  

¶ 22% to 30% of sites were in the B attribute state; 

¶ 30% to 40% of sites were in the C attribute state; and 

¶ 27% to 30% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 46). 

ǽreti  

Between baselines: 

¶ 13% to 30% of sites were in the A attribute state;  

¶ 15% to 25% of sites were in the B attribute state; 

¶ 30% to 38% of sites were in the C attribute state; and 

¶ 17% to 25% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 46). 

Waiau 

¶ Between baselines: 

o 56% to 88% of sites were in the A attribute state;  

o 0% to 33% of sites were in the B attribute state; and 

o 0% to 13% of sites were in the C attribute state (Table 46). 

¶ No sites were in the D attribute state at any baseline (Table 46). 
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 Dissolved oxygen 

DO data only exists for the 2019 baseline. 

Aparima 

At the 2019 baseline: 

¶ 25% of sites were in the B attribute state; 

¶ 50% of sites were in the C attribute state;  

¶ 25% of sites were in the D attribute state and were below the national bottom line;  

¶ No sites met the draft FWO; 

¶ 25% of sites would have had to improve one attribute state to meet the draft FWO; 

¶ 50% of sites would have had to improve two attribute states to meet the draft FWO; 

and 

¶ 25% of sites would have had to improve three attribute states to meet the FWO 

(Table 47).  

Mataura 

At the 2019 baseline: 

¶ 40% of sites were in the A attribute state and met the draft FWO; 

¶ 20% of sites were in the B attribute state and would have had to improve one attribute 

state to meet the draft FWO; 

¶ 20% of sites were in the C attribute state and would have had to improve two 

attribute states to meet the draft FWO; and  

¶ 40% of sites were in the D attribute state, were below the national bottom line and 

would have had to improve three attribute states to meet the draft FWO (Table 47).  

ǽreti  

At the 2019 baseline: 

¶ 50% of sites were in the A attribute state; 

¶ 25% of sites were in the B attribute state; 

¶ 25% of sites were in the C attribute state;  

¶ 43% of sites met the draft FWO; 

¶ 29% of sites would have had to improve one attribute state to meet the draft FWO; 

and 

¶ 29% of sites would have had to improve two attribute states to meet the draft FWO; 

(Table 47).  

Waiau 

At the 2019 baseline: 

¶ 33% of sites were in the A attribute state and met the draft FWO; 
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¶ 17% of sites were in the B attribute state and would have had to improve one attribute 

state to meet the draft FWO; and 

¶ 50% of sites were in the C attribute state and would have had to improve two 

attribute states to meet the draft FWO (Table 47).  

 Temperature 

CRI ï Aparima 

¶ Between baselines: 

o 0% to 33% of sites were in the A attribute state;  

o 0% to 50% of sites were in the B attribute state; 

o 13% to 67% of sites were in the C attribute state; 

o 0% to 38% of sites were in the D state, below ESôs proposed minimum 

acceptable state; 

o 63% to 100% of sites met the draft FWO; and 

o 0% to 38% of sites would have had to improve one attribute state to meet the 

draft FWO (Table 48). 

¶ No sites in this FMU required more than a one state improvement to meet the draft 

FWO at any baseline. 

CRI ï Mataura 

¶ Between baselines: 

o 0% to 13% of sites were in the A attribute state;  

o 19% to 22% of sites were in the B attribute state; 

o 44% to 100% of sites were in the C attribute state; 

o 0% to 25% of sites were in the D state, below ESôs proposed minimum 

acceptable state; 

o 67% to 80% of sites met the draft FWO; and 

o 20% to 33% of sites would have had to improve one attribute state to meet 

the draft FWO (Table 48). 

¶ No sites in this FMU required more than a one state improvement to meet the draft 

FWO at any baseline. 

CRI ï ǽreti 

¶ Between baselines: 

o 0% to 9% of sites were in the A attribute state;  

o 18% to 57% of sites were in the B attribute state; 

o 36% to 71% of sites were in the C attribute state; 

o 0% to 36% of sites were in the D state, below ESôs proposed minimum 

acceptable state; 

o 60% to 100% of sites met the draft FWO; and 

o 0% to 40% of sites would have had to improve one attribute state to meet the 

draft FWO (Table 48). 
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¶ No sites in this FMU required more than a one state improvement to meet the draft 

FWO at any baseline. 

CRI ï Waiau 

Between baselines: 

¶ 0% to 29% of sites were in the A attribute state;  

¶ 0% to 29% of sites were in the B attribute state; 

¶ 29% to 100% of sites were in the C attribute state; 

¶ 0% to 14% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 0% to 71% of sites met the draft FWO;  

¶ 14% to 100% of sites would have had to improve one attribute state to meet the draft 

FWO; and 

¶ 0% to 14% of sites would have had to improve two attribute states to meet the draft 

FWO (Table 48). 

Maximum winter temperature 

Maximum winter temperatures in all sites in all FMUs were in attribute state D at the 2010, 

2016 and 2019 baselines, and would needed to improve at each baseline to meet the draft FWO 

(Table 49).  

 E. coli 

Aparima 

¶ Between baselines: 

o 0% to 18% of sites were in the B attribute state;  

o 18% to 44% of sites were in the D attribute state; 

o 56% to 64% of sites were in the E attribute state; 

o 0% to 18% of sites met the draft FWO; 

o 18% to 44% of sites would have had to improve two attribute states to meet 

the draft FWO; and 

o 56% to 64% of sites would have had to improve three attribute states to meet 

the draft FWO (Table 50). 

¶ No sites were in the A or C attribute state at any of the baselines.  

Mataura 

Between baselines: 

¶ 3% to 9% of sites were in the A attribute state;  

¶ 0% to 3% of sites were in the B attribute state; 

¶ 0% to 3% of sites were in the C attribute state; 

¶ 16% to 30% of sites were in the D attribute state; 
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¶ 61% to 75% of sites were in the E attribute state; 

¶ 3% to 12% of sites met the draft FWO; 

¶ 0% to 6% of sites would have had to improve one attribute state to meet the draft 

FWO;  

¶ 16% to 30% of sites would have had to improve two attribute states to meet the draft 

FWO; and 

¶ 61% to 75% of sites would have had to improve three attribute states to meet the 

draft FWO (Table 50). 

ǽreti 

Between baselines: 

¶ 15% to 17% of sites were in the A attribute state;  

¶ 6% to 11% of sites were in the B attribute state; 

¶ 0% to 6% of sites were in the C attribute state; 

¶ 10% to 17% of sites were in the D attribute state; 

¶ 56% to 61% of sites were in the E attribute state; 

¶ 13% to 19% of sites met the draft FWO; 

¶ 0% to 6% of sites would have had to improve one attribute state to meet the draft 

FWO;  

¶ 11% to 19% of sites would have had to improve two attribute states to meet the draft 

FWO; and 

¶ 36% to 69% of sites would have had to improve three attribute states to meet the 

draft FWO (Table 50). 

Waiau 

Between baselines: 

¶ 10% to 55% of sites were in the A attribute state;  

¶ 10% to 33% of sites were in the B attribute state; 

¶ 0% to 11% of sites were in the C attribute state; 

¶ 18% to 70% of sites were in the D attribute state; 

¶ 9% to 11% of sites were in the E attribute state; 

¶ 10% to 73% of sites met the draft FWO; 

¶ 0% to 22% of sites would have had to improve one attribute state to meet the draft 

FWO;  

¶ 9% to 60% of sites would have had to improve two attribute states to meet the draft 

FWO; and 

¶ 18% to 22% of sites would have had to improve three attribute states to meet the 

draft FWO (Table 50). 
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 Visual clarity  

Aparima 

Between baselines: 

¶ 18% to 25% of sites were in the A attribute state;  

¶ 18% to 25% of sites were in the B attribute state; 

¶ 0% to 22% of sites were in the C attribute state; 

¶ 33% to 50% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 45% to 56% of sites met the draft FWO; 

¶ 8% to 11% of sites would have had to improve one attribute state to meet the draft 

FWO; and 

¶ 33% to 45% of sites would have had to improve two attribute states to meet the draft 

FWO (Table 51). 

Mataura 

Between baselines: 

¶ 4% to 9% of sites were in the A attribute state;  

¶ 16% to 22% of sites were in the B attribute state; 

¶ 22% to 27% of sites were in the C attribute state; 

¶ 44% to 56% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 25% to 39% of sites met the draft FWO; 

¶ 39% to 48% of sites would have had to improve one attribute state to meet the draft 

FWO; and 

¶ 17% to 31% of sites would have had to improve two attribute states to meet the draft 

FWO (Table 51). 

ǽreti  

Between baselines: 

¶ 24% to 29% of sites were in the A attribute state;  

¶ 6% to 12% of sites were in the B attribute state; 

¶ 12% to 16% of sites were in the C attribute state; 

¶ 47% to 53% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 31% to 38% of sites met the draft FWO; 

¶ 33% to 38% of sites would have had to improve one attribute state to meet the draft 

FWO; and 

¶ 25% to 31% of sites would have had to improve two attribute states to meet the draft 

FWO (Table 51). 
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Waiau  

¶ Between baselines: 

o 75% to 80% of sites were in the A attribute state;  

o 10% to 13% of sites were in the B attribute state; 

o 10% to 13% of sites were in the C attribute state; 

o 47% to 53% of sites were in the D state, below ESôs proposed minimum 

acceptable state (Table 48). 

¶ All sites met the draft FWO at the 2016 and 2019 baselines (Table 48). 

¶ At the 2010 baseline one site (13%) needed a one attribute state improvement to 

meet the draft FWO (Table 48). 

 Suspended sediment (measured as turbidity) 

Aparima  

Between baselines: 

¶ 18% to 44% of sites were in the A attribute state;  

¶ 0% to 11% of sites were in attribute state B; 

¶ 8% to 11% of sites were in the C attribute state; and  

¶ 33% to 64% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 52). 

Mataura 

Between baselines: 

¶ 9% to 15% of sites were in the A attribute state;  

¶ 0% to 3% of sites were in the B attribute state; 

¶ 6% to 30% of sites were in the C attribute state; and 

¶ 61% to 81% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 52). 

ǽreti  

Between baselines: 

¶ 28% to 44% of sites were in the A attribute state;  

¶ 0% to 15% of sites were in the B attribute state; 

¶ 17% to 28% of sites were in the C attribute state; and 

¶ 28% to 44% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 52). 

Waiau 

Between baselines: 

¶ 44% to 80% of sites were in the A attribute state;  
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¶ 9% to 11% of sites were in the B attribute state;  

¶ 0% to 33% of sites were in the C attribute state; and 

¶ 10% to 18% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 52). 

 Deposited sediment 

Cover 

Deposited fine sediment cover data are only available for the 2016 and 2019 baseline periods. 

At both of those baselines, 100% of sites in every monitored FMU were in attribute state A 

under the draft 2019 amendments to the NPS-FM (Table 53). 

Suspendible inorganic sediment 

A draft FWO objective has also not been set for SIS. Thus, sites have only been assessed against 

the Clapcott et al. (2011) guideline for the protection of biodiversity.  

¶ At the 2016 baseline 53% of sites in the Aparima FMU met the guideline, as did 

26% of Mataura sites, 30% of ǽreti sites and 64% of Waiau sites (Table 54).  

¶ At the 2019 baseline 26% of sites in the Aparima FMU met the guideline along with 

11% of ǽreti sites and 38% of Waiau sites (Table 54). However, at that baseline, 

only 4% of sites in the Mataura FMU met the guideline (Table 54).  

 Periphyton 

Periphyton biomass attribute states have been extracted from Hodson and De Silvia (2018) and 

are only available for the 2019 baseline (based on data three years of data collected between 

2015 and 2017 inclusive). 

Biomass ï Aparima 

At the 2019 baseline: 

¶ 25% of sites were in the B attribute state; 

¶ 50% of sites were in the C attribute state;  

¶ 25% of sites were in the D attribute state and were below the national bottom line;  

¶ 75% of sites met the draft FWO; and 

¶ 25% of sites would have had to improve one attribute state to meet the draft FWO 

(Table 55). 

Biomass ï Mataura 

At the 2019 baseline: 

¶ 36% of sites were in the A attribute state; 

¶ 9% of sites were in the B attribute state; 

¶ 27% of sites were in the C attribute state;  

¶ 27% of sites were in the D attribute state and were below the national bottom line;  
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¶ 73% of sites met the draft FWO; and 

¶ 27% of sites would have had to improve one attribute state to meet the draft FWO 

(Table 55). 

Biomass ï ǽreti 

At the 2019 baseline: 

¶ 50% of sites were in the A attribute state; 

¶ 13% of sites were in the B attribute state; 

¶ 25% of sites were in the C attribute state;  

¶ 13% of sites were in the D attribute state and were below the national bottom line;  

¶ 86% of sites met the draft FWO; and 

¶ 14% of sites would have had to improve one attribute state to meet the draft FWO 

(Table 55). 

Biomass ï Waiau 

At the 2019 baseline: 

¶ 14% of sites were in the A attribute state; 

¶ 43% of sites were in the B attribute state; 

¶ 14% of sites were in the C attribute state;  

¶ 29% of sites were in the D attribute state and were below the national bottom line;  

¶ 57% of sites met the draft FWO; 

¶ 29% of sites would have had to improve one attribute state to meet the draft FWO; 

and  

¶ 14% of sites would have had to improve three attribute states to meet the draft FWO 

(Table 55). 

Long filamentous cover 

Attribute states have not been defined for long filamentous periphyton cover. Thus, sites have 

only been assessed as either meeting of not meeting the draft FWO of 30% which applies to 

the Lowland Hard Bed, Hill and Mountain classes. Sites have only been assessed for the 2016 

and 2019 baselines as data were not collected prior to that.  

¶ At the 2016 baseline 25% of sites in the Aparima FMU that the draft FWO applies 

met it, as did 50% of Mataura sites, 60% of ǽreti sites and 50% of Waiau sites (Table 

56).  

¶ At the 2019 baseline none of sites in the Aparima FMU that the draft FWO applies 

met it, but 29% of Mataura sites did along with 40% of ǽreti sites and 50% of Waiau 

sites (Table 56).  
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Thick mat cover 

Attribute states have also not been defined for thick periphyton cover and sites have only been 

assessed as either meeting of not meeting the draft FWO of 60% which is applicable to the 

Lowland Hard Bed, Hill and Mountain classes. As with filamentous cover, assessments have 

only been assessed for the 2016 and 2019 baselines.  

¶ At the 2016 baseline 100% of sites in the Aparima FMU that the draft FWO applies 

met it, as did 100% of Mataura sites, 80% of ǽreti sites and 75% of Waiau sites 

(Table 57).  

¶ At the 2019 baseline 100% of sites in the Aparima FMU that the draft FWO applies 

met it, as did 86% of Mataura sites, 80% of ǽreti sites and 75% of Waiau sites (Table 

57).  

 Benthic cyanobacteria 

The benthic cyanobacteria attribute has only been assessed for the 2016 and 2019 baselines as 

data were not collected prior to that.  

Aparima 

Between baselines: 

¶ 75% to 100% of sites were in the A attribute state and met the draft FWO; and  

¶ 0% to 25% of sites were in the C attribute state and would have had to improve one 

attribute state to meet the draft FWO (Table 58) 

Mataura 

Between baselines: 

¶ 75% to 82% of sites were in the A attribute state and met the draft FWO;  

¶ 18% to 25% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 9% to 17% of sites would have had to improve two attribute states to meet the draft 

FWO; and 

¶ 8% to 9% of sites would have had to improve two attribute states to meet the draft 

FWO (Table 58). 

ǽreti  

At both the 2016 and 2019 baselines: 

¶ 88% of sites were in the A attribute state;  

¶ 13 of sites were in the D state, below ESôs proposed minimum acceptable state; 

¶ 86% of sites met the draft FWO; and 

¶ 14% of sites would have had to improve two attribute states to meet the draft FWO 

(Table 58). 
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Waiau  

Between baselines: 

¶ 57% to 64% of sites were in the A attribute state;  

¶ 9% to 14% of sites were in the B attribute state; 

¶ 14% to 18% of sites were in the C attribute state; 

¶ 9% to 14% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 57% to 60% of sites met the draft FWO; 

¶ 29% to 30% of sites would have had to improve one attribute state to meet the draft 

FWO; and  

¶ 10% to 14% of sites would have had to improve two attribute states to meet the draft 

FWO (Table 58). 

 Macroinvertebrates 

Aparima 

Between baselines: 

¶ 19% to 38% of sites were in the A attribute state;  

¶ 33% to 46% of sites were in the B attribute state; 

¶ 8% to 24% of sites were in the C attribute state; 

¶ 8% to 24% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 76% to 92% of sites met the draft FWO; and 

¶ 8% to 24% of sites would have had to improve one attribute state to meet the draft 

FWO (Table 59). 

Mataura 

Between baselines: 

¶ 7% to 20% of sites were in the A attribute state;  

¶ 29% to 40% of sites were in the B attribute state; 

¶ 16% to 21% of sites were in the C attribute state; 

¶ 20% to 36% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 57% to 76% of sites met the draft FWO; and 

¶ 34% to 43% of sites would have had to improve one attribute state to meet the draft 

FWO (Table 59). 

ǽreti  

Between baselines: 

¶ 6% to 16% of sites were in the A attribute state;  
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¶ 24% to 29% of sites were in the B attribute state; 

¶ 16% to 27% of sites were in the C attribute state; 

¶ 36% to 49% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 48% to 58% of sites met the draft FWO; and 

¶ 42% to 52% of sites would have had to improve one attribute state to meet the draft 

FWO (Table 59). 

Waiau  

Between baselines: 

¶ 11% to 19% of sites were in the A attribute state;  

¶ 52% to 76% of sites were in the B attribute state; 

¶ 11% to 29% of sites were in the C attribute state; 

¶ 0% to 5% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 94% to 100% of sites met the draft FWO; and 

¶ 0% to 6% of sites would have had to improve one attribute state to meet the draft 

FWO (Table 59). 

 Fish 

Aparima 

Between baselines: 

¶ 0% to 25% of sites were in the A attribute state;  

¶ 25% to 50% of sites were in the B attribute state; 

¶ 25% to 50% of sites were in the C attribute state; and 

¶ 0% to 25% of sites were in the D state (Table 60). 

Mataura 

Between baselines: 

¶ 0% to 20% of sites were in the A attribute state;  

¶ 33% to 50% of sites were in the B attribute state; 

¶ 25% to 67% of sites were in the C attribute state; and 

¶ 0% to 13% of sites were in the D state (Table 60). 

ǽreti  

Between baselines: 

¶ 0% to 29% of sites were in the A attribute state;  

¶ 40% to 67% of sites were in the B attribute state; 

¶ 14% to 60% of sites were in the C attribute state; and 
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¶ 0% to 14% of sites were in the D state (Table 60). 

Waiau  

Between baselines: 

¶ 0% to 67% of sites were in the A attribute state;  

¶ 0% to 33% of sites were in the B attribute state; 

¶ 0% to 100% of sites were in the C attribute state; and 

¶ 0% to 22% of sites were in the D state (Table 60). 



 
 

99 

 

Table 43: Distribution  of the NNN toxicity  attribute  states of the monitored rivers within each FMU, and a breakdown of the improvement required to meet the FWO. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
5 

45% 
5 

42% 
3 

33% 
9 

30% 
16 

48% 
12 

52% 
7 

41% 
8 

40% 
7 

39% 
9 

100% 
11 

100% 
10 

100% 

Sites in B state - - - 
5 

45% 
6 

50% 
5 

56% 
12 

40% 
9 

27% 
7 

30% 
6 

35% 
8 

40% 
8 

44% 
0 

0% 
0 

0% 
0 

0% 

Sites in C state - - - 
1 

9% 
1 

8% 
1 

11% 
8 

27% 
8 

24% 
4 

17% 
4 

24% 
4 

20% 
3 

17% 
0 

0% 
0 

0% 
0 

0% 

Sites in D state - - - 
0 

0% 
0 

0% 
0 

0% 
1 

3% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 

Maintain - - - 
11 

100% 
12 

100% 
9 

100% 
29 

97% 
33 

100% 
23 

100% 
15 

100% 
18 

100% 
16 

100% 
9 

100% 
11 

100% 
10 

100% 

Improve 1 state - - - 
0 

0% 
0 

0% 
0 

0% 
1 

3% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 

Improve 2 states - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 

Improve 3 states - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
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Table 44: Distribution  of the NH4-N toxicity  attribute  states of the monitored rivers within each FMU, and a breakdown of the improvement required to meet the FWO. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
6 

55% 
6 

50% 
4 

44% 
10 

33% 
22 

67% 
12 

52% 
8 

47% 
8 

40% 
9 

50% 
8 

89% 
10 

91% 
9 

90% 

Sites in B state - - - 
5 

45% 
6 

50% 
5 

56% 
20 

67% 
7 

21% 
8 

35% 
6 

35% 
11 

55% 
8 

44% 
1 

11% 
1 

9% 
1 

10% 

Sites in C state - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
4 

12% 
3 

13% 
3 

18% 
1 

5% 
1 

6% 
0 

0% 
0 

0% 
0 

0% 

Sites in D state - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 

Maintain - - - 
11 

100% 
12 

100% 
9 

100% 
30 

100% 
33 

100% 
23 

100% 
15 

100% 
18 

100% 
16 

100% 
9 

100% 
11 

100% 
10 

100% 

Improve 1 state - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 

Improve 2 states - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 

Improve 3 states - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
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Table 45: Distribution  of the DIN attribute  states of the monitored rivers within each FMU. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
4 

36% 
4 

33% 
3 

33% 
7 

21% 
6 

18% 
4 

17% 
6 

33% 
4 

20% 
4 

22% 
5 

56% 
7 

64% 
6 

60% 

Sites in B state - - - 
0 

0% 
0 

0% 
0 

0% 
2 

6% 
1 

3% 
1 

4% 
0 

0% 
1 

5% 
0 

0% 
3 

33% 
2 

18% 
2 

20% 

Sites in C state - - - 
2 

18% 
3 

25% 
2 

22% 
12 

36% 
13 

39% 
12 

52% 
4 

22% 
6 

30% 
4 

22% 
1 

11% 
2 

18% 
2 

20% 

Sites in D state - - - 
5 

45% 
5 

42% 
4 

44% 
12 

36% 
13 

39% 
6 

26% 
8 

44% 
9 

45% 
10 

56% 
0 

0% 
0 

0% 
0 

0% 

Maintain 

N/A 
Improve 1 state 

Improve 2 states 

Improve 3 states 

 

  



 
 

102 

 

Table 46: Distribution  of the DRP attribute  states of the monitored rivers within each FMU. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
2 

18% 
6 

50% 
4 

44% 
1 

3% 
4 

12% 
4 

17% 
2 

13% 
6 

30% 
5 

28% 
5 

56% 
7 

88% 
7 

88% 

Sites in B state - - - 
4 

36% 
1 

8% 
2 

22% 
8 

27% 
10 

30% 
5 

22% 
4 

25% 
3 

15% 
4 

22% 
3 

33% 
0 

0% 
1 

13% 

Sites in C state - - - 
1 

9% 
1 

8% 
0 

0% 
12 

40% 
10 

30% 
7 

30% 
6 

38% 
6 

30% 
6 

33% 
1 

11% 
1 

13% 
0 

0% 

Sites in D state - - - 
4 

36% 
4 

33% 
3 

33% 
9 

30% 
9 

27% 
7 

30% 
4 

25% 
5 

25% 
3 

17% 
0 

0% 
0 

0% 
0 

0% 

Maintain 

N/A 
Improve 1 state 

Improve 2 states 

Improve 3 states 
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Table 47: Distribution  of the DO attribute  states of the monitored rivers within each FMU, and a breakdown of the improvement required to meet the FWO. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - - - 
0 

0% 
- - 

4 
40% 

- - 
4 

50% 
- - 

2 
33% 

Sites in B state - - - - - 
1 

25% 
- - 

2 
20% 

- - 
2 

25% 
- - 

1 
17% 

Sites in C state - - - - - 
2 

50% 
- - 

2 
20% 

- - 
2 

25% 
- - 

3 
50% 

Sites in D state - - - - - 
1 

25% 
- - 

2 
20% 

- - 
0 

0% 
- - 

0 
0% 

Maintain - - - - - 
0 

0% 
- - 

4 
40% 

- - 
3 

43% 
- - 

2 
33% 

Improve 1 state - - - - - 
1 

25% 
- - 

2 
20% 

- - 
2 

29% 
- - 

1 
17% 

Improve 2 states - - - - - 
2 

50% 
- - 

2 
20% 

- - 
2 

29% 
- - 

3 
50% 

Improve 3 states - - - - - 
1 

25% 
- - 

2 
20% 

- - 
0 

0% 
- - 

0 
0% 
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Table 48: Distribution  of the temperature CRI attribute  states of the monitored rivers within each FMU, and a breakdown of the improvement required to meet the FWO. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
1 

33% 
1 

20% 
0 

0% 
0 

0% 
0 

0% 
2 

13% 
0 

0% 
0 

0% 
1 

9% 
0 

0% 
- 

2 
29% 

Sites in B state - - - 
0 

0% 
1 

20% 
4 

50% 
0 

0% 
2 

22% 
3 

19% 
4 

57% 
2 

29% 
2 

18% 
0 

0% 
- 

2 
29% 

Sites in C state - - - 
2 

67% 
2 

40% 
1 

13% 
5 

100% 
4 

44% 
7 

44% 
3 

43% 
5 

71% 
4 

36% 
1 

100% 
- 

2 
29% 

Sites in D state - - - 
0 

0% 
1 

20% 
3 

38% 
0 

0% 
3 

33% 
4 

25% 
0 

0% 
0 

0% 
4 

36% 
0 

0% 
- 

1 
14% 

Maintain - - - 
3 

100% 
4 

80% 
5 

63% 
4 

80% 
6 

67% 
11 

69% 
7 

100% 
7 

100% 
6 

60% 
0 

0% 
- 

5 
71% 

Improve 1 state - - - 
0 

0% 
1 

20% 
3 

38% 
1 

20% 
3 

33% 
5 

31% 
0 

0% 
0 

0% 
4 

40% 
1 

100% 
- 

1 
14% 

Improve 2 states - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- 

1 
14% 

Improve 3 states - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- 

0 
0% 
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Table 49: Distribution  of the max. winter temperature attribute  states of the monitored rivers within each FMU, and a breakdown of the improvement required to meet the FWO. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

               

D state 

               

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
1 

33% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 

Sites in D state - - - 
2 

67% 
4 

100% 
5 

100% 
5 

100% 
6 

100% 
9 

100% 
7 

100% 
7 

100% 
6 

100% 
1 

100% 
1 

100% 
1 

100% 

Maintain - - - 
1 

33% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 

Improve - - - 
2 

67% 
4 

100% 
5 

100% 
4 

100% 
5 

100% 
5 

100% 
6 

100% 
6 

100% 
5 

100% 
1 

100% 
1 

100% 
1 

100% 
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Table 50: Distribution  of the E. coli attribute  states of the monitored rivers within each FMU, and a breakdown of the improvement required to meet the FWO. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

E state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
0 

0% 
0 

0% 
0 

0% 
1 

3% 
3 

9% 
2 

9% 
3 

17% 
3 

15% 
3 

17% 
2 

22% 
6 

55% 
1 

10% 

Sites in B state - - - 
2 

18% 
1 

8% 
0 

0% 
1 

3% 
1 

3% 
0 

0% 
2 

11% 
2 

10% 
1 

6% 
3 

33% 
2 

18% 
1 

10% 

Sites in C state - - - 
0 

0% 
0 

0% 
0 

0% 
1 

3% 
1 

3% 
0 

0% 
0 

0% 
1 

5% 
1 

6% 
1 

11% 
0 

0% 
0 

0% 

Sites in D state - - - 
2 

18% 
4 

33% 
4 

44% 
5 

16% 
7 

21% 
7 

30% 
3 

17% 
2 

10% 
2 

11% 
2 

22% 
2 

18% 
7 

70% 

Sites in E state - - - 
7 

64% 
7 

58% 
5 

56% 
24 

75% 
21 

64% 
14 

61% 
10 

56% 
12 

60% 
11 

61% 
1 

11% 
1 

9% 
1 

10% 

Maintain - - - 
2 

18% 
1 

8% 
0 

0% 
1 

3% 
4 

12% 
2 

9% 
3 

19% 
3 

17% 
2 

13% 
4 

44% 
8 

73% 
1 

10% 

Improve 1 state - - - 
0 

0% 
0 

0% 
0 

0% 
2 

6% 
1 

3% 
0 

0% 
0 

0% 
1 

6% 
1 

6% 
2 

22% 
0 

0% 
1 

10% 

Improve 2 states - - - 
2 

18% 
4 

33% 
4 

44% 
5 

16% 
7 

21% 
7 

30% 
3 

19% 
2 

11% 
2 

13% 
1 

11% 
1 

9% 
6 

60% 

Improve 3 states - - - 
7 

64% 
7 

58% 
5 

56% 
24 

75% 
21 

64% 
14 

61% 
10 

63% 
12 

67% 
11 

69% 
2 

22% 
2 

18% 
2 

20% 

Improve 4 states - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
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Table 51: Distribution  of the visual clarity attribute states of the monitored rivers within each FMU, and a breakdown of the improvement required to meet the FWO. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
2 

18% 
3 

25% 
2 

22% 
2 

6% 
3 

9% 
1 

4% 
5 

29% 
5 

26% 
4 

24% 
6 

75% 
8 

80% 
7 

78% 

Sites in B state - - - 
2 

18% 
3 

25% 
2 

22% 
5 

16% 
7 

21% 
5 

22% 
1 

6% 
2 

11% 
2 

12% 
1 

13% 
1 

10% 
1 

11% 

Sites in C state - - - 
2 

18% 
0 

0% 
2 

22% 
7 

22% 
9 

27% 
6 

26% 
2 

12% 
3 

16% 
2 

12% 
1 

13% 
1 

10% 
1 

11% 

Sites in D state - - - 
5 

45% 
6 

50% 
3 

33% 
18 

56% 
14 

42% 
11 

48% 
9 

53% 
9 

47% 
9 

53% 
0 

0% 
0 

0% 
0 

0% 

Maintain - - - 
5 

45% 
6 

50% 
5 

56% 
8 

25% 
13 

39% 
8 

35% 
5 

31% 
7 

39% 
6 

38% 
7 

88% 
10 

100% 
9 

100% 

Improve 1 state - - - 
1 

9% 
1 

8% 
1 

11% 
14 

44% 
13 

39% 
11 

48% 
6 

38% 
6 

33% 
6 

38% 
1 

13% 
0 

0% 
0 

0% 

Improve 2 states - - - 
5 

45% 
5 

42% 
3 

33% 
10 

31% 
7 

21% 
4 

17% 
5 

31% 
5 

28% 
4 

25% 
0 

0% 
0 

0% 
0 

0% 

Improve 3 states - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
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Table 52: Distribution  of the suspended sediment (measured as turbidity)  attribute states of the monitored rivers within each FMU.  

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
2 

18% 
5 

42% 
4 

44% 
3 

9% 
5 

15% 
2 

9% 
5 

28% 
6 

30% 
8 

44% 
4 

44% 
8 

73% 
8 

80% 

Sites in B state - - - 
1 

9% 
0 

0% 
1 

11% 
1 

3% 
1 

3% 
0 

0% 
2 

11% 
3 

15% 
0 

0% 
1 

11% 
1 

9% 
1 

10% 

Sites in C state - - - 
1 

9% 
1 

8% 
1 

11% 
2 

6% 
2 

6% 
7 

30% 
3 

17% 
4 

20% 
5 

28% 
3 

33% 
0 

0% 
0 

0% 

Sites in D state - - - 
7 

64% 
6 

50% 
3 

33% 
26 

81% 
25 

76% 
14 

61% 
8 

44% 
7 

35% 
5 

28% 
1 

11% 
2 

18% 
1 

10% 

Maintain 

N/A 
Improve 1 state 

Improve 2 states 

Improve 3 states 
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Table 53: Distribution  of the deposited fine sediment attribute states of the monitored rivers within each FMU. 

FMU 
Fiordland and the islands 

Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - - 
4 

100% 
4 

100% 
- 

11 
100% 

12 
100% 

- 
8 

100% 
8 

100% 
- 

7 
100% 

11 
100% 

Sites in B state - - - - 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

Sites in C state - - - - 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

Sites in D state - - - - 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

Maintain 

N/A 
Improve 1 state 

Improve 2 states 

Improve 3 states 
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Table 54: Distribution  of compliance with the Clapcott et al. (2011) SIS guideline in the monitored rivers within each FMU, and a breakdown of the improvement required to meet the 

guideline. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

Below guideline 

               

               

Above guideline 

               

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites below 
guideline 

- - - - 
9 

53% 
5 

26% 
- 

6 
26% 

1 
4% 

- 
7 

30% 
4 

11% 
- 

9 
64% 

8 
38% 

Sites above 
guideline 

- - - - 
8 

47% 
14 

74% 
- 

17 
74% 

25 
96% 

- 
16 

70% 
32 

89% 
- 

5 
36% 

13 
62% 

Maintain - - - - 
9 

53% 
5 

26% 
- 

6 
26% 

1 
4% 

- 
6 

27% 
4 

11% 
- 

8 
67% 

7 
41% 

Improve - - - - 
8 

47% 
14 

74% 
- 

17 
74% 

25 
96% 

- 
16 

73% 
31 

89% 
- 

4 
33% 

10 
59% 
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Table 55: Distribution  of the periphyton biomass attribute  states of the monitored rivers within each FMU, and a breakdown of the improvement required to meet the FWO. 

FMU 
Fiordland and the islands 

Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - - - 
0 

0% 
- - 

4 
36% 

- - 
4 

50% 
- - 

1 
14% 

Sites in B state - - - - - 
1 

25% 
- - 

1 
9% 

- - 
1 

13% 
- - 

3 
43% 

Sites in C state - - - - - 
2 

50% 
- - 

3 
27% 

- - 
2 

25% 
- - 

1 
14% 

Sites in D state - - - - - 
1 

25% 
- - 

3 
27% 

- - 
1 

13% 
- - 

2 
29% 

Maintain - - - - - 
3 

75% 
- - 

8 
73% 

- - 
6 

86% 
- - 

4 
57% 

Improve 1 state - - - - - 
1 

25% 
- - 

3 
27% 

- - 
1 

14% 
- - 

2 
29% 

Improve 2 states - - - - - 
0 

0% 
- - 

0 
0% 

- - 
0 

0% 
- - 

0 
0% 

Improve 3 states - - - - - 
0 

0% 
- - 

0 
0% 

- - 
0 

0% 
- - 

1 
14% 
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Table 56: Distribution  of compliance with the FWO for long filamentous periphyton cover in the monitored rivers within each FMU, and a breakdown of the improvement required to 

meet the FWO. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

Meeting 
objective 

               

               

Failing objective 

               

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites meeting 
objective 

- - - - 
1 

25% 
0 

0% 
- 

6 
55% 

4 
33% 

- 
4 

50% 
3 

38% 
- 

4 
57% 

6 
55% 

Sites failing 
objective 

- - - - 
3 

75% 
4 

100% 
- 

5 
45% 

8 
67% 

- 
4 

50% 
5 

63% 
- 

3 
43% 

5 
45% 

Maintain - - - - 
1 

25% 
0 

0% 
- 

3 
50% 

2 
29% 

- 
3 

60% 
2 

40% 
- 

2 
50% 

2 
50% 

Improve - - - - 
3 

75% 
4 

100% 
- 

3 
50% 

5 
71% 

- 
2 

40% 
3 

60% 
- 

2 
50% 

2 
50% 
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Table 57: Distribution  of compliance with the FWO for thick mat periphyton cover in the monitored rivers within each FMU, and a breakdown of the improvement required to meet 

the FWO. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

Meeting 
objective 

               

               

Failing objective 

               

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites meeting 
objective 

- - - - 
4 

100% 
4 

100% 
- 

11 
100% 

11 
92% 

- 
7 

88% 
7 

88% 
- 

4 
57% 

7 
64% 

Sites failing 
objective 

- - - - 
0 

0% 
0 

0% 
- 

0 
0% 

1 
8% 

- 
1 

13% 
1 

13% 
- 

3 
43% 

4 
36% 

Maintain - - - - 
4 

100% 
4 

100% 
- 

6 
100% 

6 
86% 

- 
4 

80% 
4 

80% 
- 

3 
75% 

3 
75% 

Improve - - - - 
0 

0% 
0 

0% 
- 

0 
0% 

1 
14% 

- 
1 

20% 
1 

20% 
- 

1 
25% 

1 
25% 
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Table 58: Distribution  of the benthic cyanobacteria attribute  states of the monitored rivers within each FMU, and a breakdown of the improvement required to meet the FWO. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - - 
4 

100% 
3 

75% 
- 

9 
82% 

9 
75% 

- 
7 

88% 
7 

88% 
- 

4 
57% 

7 
64% 

Sites in B state - - - - 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

1 
14% 

1 
9% 

Sites in C state - - - - 
0 

0% 
1 

25% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

1 
14% 

2 
18% 

Sites in D state - - - - 
0 

0% 
0 

0% 
- 

2 
18% 

3 
25% 

- 
1 

13% 
1 

13% 
- 

1 
14% 

1 
9% 

Maintain - - - - 
4 

100% 
3 

75% 
- 

9 
82% 

9 
75% 

- 
6 

86% 
6 

86% 
- 

4 
57% 

6 
60% 

Improve 1 state - - - - 
0 

0% 
1 

25% 
- 

0 
0% 

0 
0% 

- 
0 

0% 
0 

0% 
- 

2 
29% 

3 
30% 

Improve 2 states - - - - 
0 

0% 
0 

0% 
- 

1 
9% 

2 
17% 

- 
1 

14% 
1 

14% 
- 

1 
14% 

1 
10% 

Improve 3 states - - - - 
0 

0% 
0 

0% 
- 

1 
9% 

1 
8% 

- 
0 

0% 
0 

0% 
- 

0 
0% 

0 
0% 
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Table 59: Distribution  of the MCI  attribute  states of the monitored rivers within each FMU, and a breakdown of the improvement required to meet the FWO. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
5 

38% 
5 

24% 
4 

19% 
5 

20% 
6 

19% 
2 

7% 
4 

16% 
4 

12% 
2 

6% 
2 

12% 
2 

11% 
4 

19% 

Sites in B state - - - 
6 

46% 
7 

33% 
8 

38% 
10 

40% 
9 

29% 
10 

36% 
6 

24% 
8 

24% 
10 

29% 
13 

76% 
14 

74% 
11 

52% 

Sites in C state - - - 
1 

8% 
5 

24% 
4 

19% 
5 

20% 
5 

16% 
6 

21% 
4 

16% 
9 

27% 
6 

17% 
2 

12% 
2 

11% 
6 

29% 

Sites in D state - - - 
1 

8% 
4 

19% 
5 

24% 
5 

20% 
11 

35% 
10 

36% 
11 

44% 
12 

36% 
17 

49% 
0 

0% 
1 

5% 
0 

0% 

Maintain - - - 
12 

92% 
17 

81% 
16 

76% 
19 

76% 
19 

61% 
16 

57% 
11 

48% 
18 

58% 
16 

48% 
13 

100% 
15 

94% 
17 

100% 

Improve 1 state - - - 
1 

8% 
4 

19% 
5 

24% 
6 

24% 
12 

39% 
12 

43% 
12 

52% 
13 

42% 
17 

52% 
0 

0% 
1 

6% 
0 

0% 

Improve 2 states - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 

Improve 3 states - - - 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
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Table 60: Distribution  of the IBI  attribute  states of the monitored rivers within each FMU. 

FMU Fiordland and the islands Aparima Mataura nǊŜǘƛ Waiau 

A state 

               

B state 

               

C state 

               

D state 

               

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state - - - 
0 

0% 
1 

13% 
1 

25% 
0 

0% 
4 

20% 
1 

13% 
0 

0% 
2 

13% 
2 

29% 
0 

0% 
3 

33% 
2 

67% 

Sites in B state - - - 
1 

50% 
2 

25% 
2 

50% 
1 

33% 
10 

50% 
4 

50% 
2 

40% 
10 

67% 
3 

43% 
0 

0% 
3 

33% 
1 

33% 

Sites in C state - - - 
1 

50% 
3 

38% 
1 

25% 
2 

67% 
5 

25% 
2 

25% 
3 

60% 
3 

20% 
1 

14% 
1 

100% 
1 

11% 
0 

0% 

Sites in D state - - - 
0 

0% 
2 

25% 
0 

0% 
0 

0% 
1 

5% 
1 

13% 
0 

0% 
0 

0% 
1 

14% 
0 

0% 
2 

22% 
0 

0% 

Maintain 

N/A 
Improve 1 state 

Improve 2 states 

Improve 3 states 
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 Regional summary  

 Nitrate 

¶ Between baselines: 

o 45% to 53% of sites were in the A attribute state;  

o 30% to 33% of sites were in the B attribute state; 

o 13% to 19% of sites were in the C attribute state; and 

o 0% to 25% of sites were in the D state (Table 61). 

¶ At the 2010 baseline one site (1%) was in attribute state D and would have required 

one state improvement to meet the draft FWO (Table 61). 

¶ All other sites met the draft FWO at all baselines (Table 61). 

 Ammonia 

¶ Between baselines: 

o 48% to 61% of sites were in the A attribute state;  

o 33% to 48% of sites were in the B attribute state; and 

o 4% to 7% of sites were in the C attribute state (Table 61). 

¶ All sites met the draft FWO at all baselines. 

 Dissolved inorganic nitrogen 

Between baselines: 

¶ 28% to 31% of sites were in the A attribute state;  

¶ 5% to 7% of sites were in the B attribute state; 

¶ 27% to 33% of sites were in the C attribute state; and 

¶ 33% to 36% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 61). 

 Dissolved reactive phosphorus 

Between baselines: 

¶ 15% to 34% of sites were in the A attribute state;  

¶ 19% to 29% of sites were in the B attribute state; 

¶ 22% to 30% of sites were in the C attribute state; and 

¶ 22% to 26% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 61). 

 Dissolved oxygen 

DO data only exists for the 2019 baseline. In that period: 

¶ 36% of sites were in the A attribute state; 

¶ 31% of sites were in the B attribute state; 



 
 

118 

 

¶ 22% of sites were in the C attribute state;  

¶ 11% of sites were in the D attribute state and were below the national bottom line;  

¶ 33% of sites met the draft FWO; 

¶ 22% of sites would have had to improve one attribute state to meet the draft FWO; 

¶ 33% of sites would have had to improve two attribute states to meet the draft FWO; 

and 

¶ 3% of sites would have had to improve three attribute states to meet the FWO (Table 

61). 

 Temperature 

CRI 

Between baselines: 

¶ 5% to 12% of sites were in the A attribute state;  

¶ 24% to 26% of sites were in the B attribute state; 

¶ 33% to 69% of sites were in the C attribute state; 

¶ 66% to 88% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 63% to 100% of sites met the draft FWO; 

¶ 13% to 38% of sites would have had to improve one attribute state to meet the draft 

FWO; and 

¶ 0% to 2% of sites would have had to improve two attribute states to meet the draft 

FWO (Table 61). 

Maximum winter temperature 

Maximum winter temperatures in all sites were in attribute state D in 2010, 2016 and 2019 and 

would have needed to improve at each baseline to meet the draft FWO (Table 61).  

 E. coli 

All sites 

Between baselines: 

¶ 9% to 16% of sites were in the A attribute state;  

¶ 3% to 11% of sites were in the B attribute state; 

¶ 2% to 3% of sites were in the C attribute state; 

¶ 17% to 33% of sites were in the D attribute state; 

¶ 52% to 60% of sites were in the E attribute state; 

¶ 9% to 22% of sites met the draft FWO; 

¶ 3% to 6% of sites would have had to improve one attribute state to meet the draft 

FWO;  

¶ 16% to 33% of sites would have had to improve two attribute states to meet the draft 

FWO; and 
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¶ 55% to 63% of sites would have had to improve three attribute states to meet the 

draft FWO (Table 62). 

Bathing sites 

All bathing sites were in the D attribute state at all baselines, and would need to improve by 

three attribute states to meet the draft FWO (Table 62).  

 Visual clarity  

Between baselines: 

¶ 22% to 26% of sites were in the A attribute state;  

¶ 13% to 18% of sites were in the B attribute state; 

¶ 18% to 19% of sites were in the C attribute state; 

¶ 39% to 47% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 37% to 49% of sites met the draft FWO; 

¶ 27% to 33% of sites would have had to improve one attribute state to meet the draft 

FWO; and 

¶ 19% to 30% of sites would have had to improve two attribute states to meet the draft 

FWO (Table 63). 

 Suspended sediment (measured as turbidity) 

Between baselines: 

¶ 20% to 37% of sites were in the A attribute state;  

¶ 3% to 7% of sites were in the B attribute state; 

¶ 9% to 22% of sites were in the C attribute state; and 

¶ 38% to 60% of sites were in the D state, below the proposed national bottom line in 

the draft 2019 amendments to the NPS-FM (Table 63). 

Cover 

Assessments against the attribute state in the draft 2019 amendments to the NPS-FM have only 

been made for the 2016 and 2019 baseline periods, as data were not collected prior to that. At 

both baselines all monitored sites were in attribute state A (Table 63). 

Suspendible inorganic sediment 

A draft FWO objective has also not been set for SIS. Thus, sites have only been assessed against 

the Clapcott et al. (2011) guideline for the protection of biodiversity.  

Forty percent and 18% of sites met the guideline in 2016 and 2019 respectively (Table 64).  
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 Periphyton 

Biomass 

Periphyton biomass attribute states have been extracted from Hodson and De Silvia (2018) and 

are only available for the 2019 baseline (based on data three years of data collected between 

2015 and 2017 inclusive). 

At the 2019 baseline: 

¶ 30% of sites were in the A attribute state; 

¶ 20% of sites were in the B attribute state; 

¶ 27% of sites were in the C attribute state;  

¶ 23% of sites were in the D attribute state and were below the national bottom line;  

¶ 21% of sites met the draft FWO; 

¶ 24% of sites would have had to improve one attribute state to meet the draft FWO; 

and  

¶ One site needed to improve three attribute states to meet the draft FWO (Table 63). 

Long filamentous cover 

Attribute states have not been defined for long filamentous periphyton cover. Thus, sites have 

only been assessed as either meeting of not meeting the draft FWO of 30% which applies to 

the Lowland Hard Bed, Hill and Mountain classes. Sites have only been assessed for the 2016 

and 2019 baselines as data were not collected prior to that.  

¶ At the 2016 baseline the draft FWO was met at 47% of sites that it applies to; and 

¶ At the 2019 baseline the draft FWO was met at 30% of sites that it applies to (Table 

64). 

Thick mat cover 

Attribute states have also not been defined for thick periphyton cover and sites have only been 

assessed as either meeting of not meeting the draft FWO of 60% which is applicable to the 

Lowland Hard Bed, Hill and Mountain classes. As with filamentous cover, assessments have 

only been assessed for the 2016 and 2019 baselines as data were not collected prior to that. 

¶ At the 2016 baseline the draft FWO was met at 89% of sites that it applies to; and 

¶ At the 2019 baseline the draft FWO was met at 85% of sites that it applies to (Table 

64). 

 Benthic cyanobacteria 

The benthic cyanobacteria attribute has only been assessed for the 2016 and 2019 baselines as 

data were not collected prior to that.  

Between baselines: 

¶ 74% to 80% of sites were in the A attribute state;  
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¶ 3% of sites were in the B attribute state; 

¶ 3% to 9% of sites were in the C attribute state; 

¶ 13% to 14% of sites were in the D state, below ESôs proposed minimum acceptable 

state; 

¶ 73% to 79% of sites met the draft FWO; 

¶ 7% to 12% of sites would have had to improve one attribute state to meet the draft 

FWO;  

¶ 10% to 12% of sites would have had to improve two attribute states to meet the draft 

FWO; and 

¶ 3% of sites would have had to improve two attribute states to meet the draft FWO 

(Table 63). 

 Macroinvertebrates 

Between baselines: 

¶ 11% to 20% of sites were in the A attribute state;  

¶ 37% to 44% of sites were in the B attribute state; 

¶ 15% to 21% of sites were in the C attribute state; 

¶ 21% to 30% of sites were in the D state, below ESôs proposed minimum acceptable 

state;  

¶ 66% to 74% of sites met the draft FWO; and 

¶ 26% to 34% of sites would have had to improve one attribute state to meet the draft 

FWO (Table 65). 

 Fish 

Between baselines: 

¶ 0% to 27% of sites were in the A attribute state;  

¶ 36% to 48% of sites were in the B attribute state; 

¶ 18% to 64% of sites were in the C attribute state; and 

¶ 0% to 10% of sites were in the D state, below ESôs proposed minimum acceptable 

state (Table 65).
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Table 61: Distribution  of attribute  states of the monitored rivers across the region by water quality attribute , and a breakdown of the improvement required to meet the FWOs. 

Parameter NNN NH4-N DIN DRP DO Temperature CRI Temperature max. 

A state 

                     

B state 

                     

C state 

                     

D state 

                     

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state 
30 

45% 
40 

53% 
32 

53% 
32 

48% 
46 

61% 
34 

57% 
22 

31% 
21 

28% 
17 

28% 
10 

15% 
23 

32% 
20 

34% 
- - 

10 
36% 

1 
6% 

1 
5% 

5 
12% 

1 
6% 

0 
0% 

0 
0% 

Sites in B state 
23 

34% 
23 

30% 
20 

33% 
32 

48% 
25 

33% 
22 

37% 
5 

7% 
4 

5% 
3 

5% 
19 

29% 
14 

19% 
12 

21% 
- - 

6 
21% 

4 
25% 

5 
24% 

11 
26% 

N/A 
Sites in C state 

13 
19% 

13 
17% 

8 
13% 

3 
4% 

5 
7% 

4 
7% 

19 
27% 

24 
32% 

20 
33% 

20 
30% 

18 
25% 

13 
22% 

- - 
9 

32% 
11 

69% 
11 

52% 
14 

33% 

Sites in D state 
1 

1% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
25 

35% 
27 

36% 
20 

33% 
17 

26% 
18 

25% 
13 

22% 
- - 

3 
11% 

0 
0% 

4 
19% 

12 
29% 

15 
94% 

18 
100% 

21 
100% 

Maintain 
64 

98% 
74 

100% 
58 

100% 
65 

100% 
74 

100% 
58 

100% 

N/A N/A 

- - 
9 

33% 
14 

88% 
17 

81% 
27 

66% 
1 

7% 
0 

0% 
0 

0% 

Improve 1 state 
1 

2% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - 

6 
22% 

2 
13% 

4 
19% 

13 
32% 

13 
93% 

16 
100% 

16 
100% 

Improve 2 states 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
0 

0% 
- - 

9 
33% 

0 
0% 

0 
0% 

1 
2% 

N/A 
Improve 3 states 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

0 
0% 

- - 
3 

11% 
0 

0% 
0 

0% 
0 

0% 
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Table 62: Distribution  of attribute  states of the monitored rivers across the region by E. coli attribute , and a breakdown 

of the improvement required to meet the FWOs. 

FMU E. coli (bathing sites) E. coli (all sites) 

A state 

      

B state 

      

C state 

      

D state 

      

E state 

      

Baseline year 2010 2016 2019 2010 2016 2019 

Sites in A state - - 
0 

0% 
6 

9% 
12 

16% 
6 

10% 

Sites in B state - - 
0 

0% 
8 

11% 
6 

8% 
2 

3% 

Sites in C state - - 
0 

0% 
2 

3% 
2 

3% 
1 

2% 

Sites in D state - - 
7 

100% 
12 

17% 
15 

20% 
20 

33% 

Sites in E state N/A 
42 

60% 
41 

54% 
31 

52% 

Maintain - - 
0 

0% 
10 

15% 
16 

22% 
5 

9% 

Improve 1 state - - 
0 

0% 
4 

6% 
2 

3% 
2 

3% 

Improve 2 states - - 
0 

0% 
11 

16% 
14 

19% 
19 

33% 

Improve 3 states - - 
7 

100% 
43 

63% 
42 

57% 
32 

55% 

Improve 4 states N/A 
0 

0% 
0 

0% 
0 

0% 
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Table 63: Distribution  of attribute  states of the monitored rivers across the region by water quality, sediment and aquatic plant attribute , and a breakdown of the improvement required 

to meet the FWOs. 

Parameter Black disc Suspended sediment (turb.) Deposited sediment cover Periphyton biomass Benthic cyanobacteria cover 

A state 

         

 

  

 

  

B state 

         

 

  

 

  

C state 

         

 

  

 

  

D state 

         

 

  

 

  

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites in A state 
15 

22% 
19 

26% 
14 

24% 
14 

20% 
24 

32% 
22 

37% 
- 

30 
100% 

35 
100% 

- - 
9 

30% 
- 

24 
80% 

26 
74% 

Sites in B state 
9 

13% 
13 

18% 
10 

17% 
5 

7% 
5 

7% 
2 

3% 
- 

0 
0% 

0 
0% 

- - 
6 

20% 
- 

1 
3% 

1 
3% 

Sites in C state 
12 

18% 
13 

18% 
11 

19% 
9 

13% 
7 

9% 
13 

22% 
- 

0 
0% 

0 
0% 

- - 
8 

27% 
- 

1 
3% 

3 
9% 

Sites in D state 
32 

47% 
29 

39% 
23 

40% 
42 

60% 
40 

53% 
23 

38% 
- 

0 
0% 

0 
0% 

- - 
7 

23% 
- 

4 
13% 

5 
14% 

Maintain 
25 

37% 
36 

49% 
28 

49% 
- - - - - - - - 

21 
72% 

- 
23 

79% 
24 

73% 

Improve 1 state 
22 

33% 
20 

27% 
18 

32% 
- - - - - - - - 

7 
24% 

- 
2 

7% 
4 

12% 

Improve 2 states 
20 

30% 
17 

23% 
11 

19% 
- - - - - - - - 

0 
0% 

- 
3 

10% 
4 

12% 

Improve 3 states 
0 

0% 
0 

0% 
0 

0% 
- - - - - - - - 

1 
3% 

- 1 
3% 

1 
3% 
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Table 64: Distribution  of compliance with the FWOs for periphyton cover and the Clapcott et al. (2011) sediment 

guidelines by periphyton and sediment attribute , and a breakdown of the improvement required to meet the 

FWOs/guidelines.  

Parameter Filamentous periphyton cover Mat periphyton cover SIS 

Meeting 
objective/guide-line 

         

         

Failing objective/guide-
line 

         

         

Baseline year 2010 2016 2019 2010 2016 2019 2010 2016 2019 

Sites meeting - 
15 

50% 
13 

37% 
- 

26 
87% 

29 
83% 

- 
31 

40% 
18 

18% 

Sites failing - 
15 

50% 
22 

63% 
- 

4 
13% 

6 
17% 

- 
46 

60% 
84 

82% 

Maintain - 
9 

47% 
6 

30% 
- 

17 
89% 

17 
85% 

- 
29 

39% 
17 

18% 

Improve - 
10 

53% 
14 

70% 
- 

2 
11% 

3 
15% 

- 
45 

61% 
80 

82% 
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Table 65: Distribution  of attribute  states of the monitored rivers across the region by macroinvertebrate and fish 

attribute , and a breakdown of the improvement required to meet the FWOs. 

Parameter MCI IBI 

A state 

      

B state 

      

C state 

      

D state 

      

Baseline year 2010 2016 2019 2010 2016 2019 

Sites in A state 
16 

20% 
17 

16% 
12 

11% 
0 

0% 
10 

19% 
6 

27% 

Sites in B state 
35 

44% 
38 

37% 
39 

37% 
4 

36% 
25 

48% 
10 

45% 

Sites in C state 
12 

15% 
21 

20% 
22 

21% 
7 

64% 
12 

23% 
4 

18% 

Sites in D state 
17 

21% 
28 

27% 
32 

30% 
0 

0% 
5 

10% 
2 

9% 

Maintain 
55 

74% 
69 

70% 
65 

66% 

N/A 
Improve 1 state 

19 
26% 

30 
30% 

34 
34% 

Improve 2 states 
0 

0% 
0 

0% 
0 

0% 

Improve 3 states 
0 

0% 
0 

0% 
0 

0% 
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Appendix 1: River class descriptions 

River class Description of how class was derived Typical characteristics of river classes Examples 

Lowland Soft 

Bed 

.ŀǎŜŘ ƻƴ ǘƘŜ w9/ ά[ƻǿ-9ƭŜǾŀǘƛƻƴέ Ŏƭŀǎǎ ǿƛǘƘ ǎǳōŘƛǾƛǎƛƻƴ ƛƴǘƻ άǎƻŦǘ 

ōŜŘέ ŀƴŘ άƘŀǊŘ ōŜŘέ ōŀǎŜŘ ƻƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǎƻŦǘ ǎŜŘƛƳŜƴǘŀǊȅ 

ƎŜƻƭƻƎȅ ƛƴ ǘƘŜ ŎŀǘŎƘƳŜƴǘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ w9/ άDŜƻƭƻƎȅέ ƭŜǾŜƭΦ 

Marked seasonal flow patterns: high in winter, low in summer. 

Stable, low-gradient, entrenched channels with low flow velocity 

and silty-sandy substrates. Flood flow velocities are low due to low 

channel slope. 

Tokanui River (at Fortrose Otara Road); Tussock 

Creek (at Cooper Road) 

Lowland Hard 

Bed 

.ŀǎŜŘ ƻƴ ǘƘŜ w9/ ά[ƻǿ-9ƭŜǾŀǘƛƻƴέ Ŏƭŀǎǎ ǿƛǘƘ ǎǳōŘƛǾƛǎƛƻƴ ƛƴǘƻ άǎƻŦǘ 

ōŜŘέ ŀƴŘ άƘŀǊŘ ōŜŘέ ōased on the amount of soft sedimentary 

ƎŜƻƭƻƎȅ ƛƴ ǘƘŜ ŎŀǘŎƘƳŜƴǘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ w9/ άDŜƻƭƻƎȅέ ƭŜǾŜƭΦ 

As above but with a low proportion of soft sedimentary geology in 

the catchment. Substrate tends to be relatively coarse (cobble, 

gravel) depending on local morphology. 

Aparima (at Thornbury; at Otautau); Bog Burn 

(d/s Hundred Line Road); Cascade Stream (at 

Pourakino Valley Road); Carran Creek (at 

Waituna Lagoon Road) 

Hill 

.ŀǎŜŘ ƻƴ ǘƘŜ w9/ άIƛƭƭέ ŎƭŀǎǎΣ ǿƘƛŎƘ ǿŀǎ ƻǊƛƎƛƴŀƭƭȅ ōŀǎŜŘ ƭŀǊƎŜƭȅ ƻƴ 

catchment elevaǘƛƻƴ ǘƻ ŘƛŦŦŜǊŜƴǘƛŀǘŜ ƛǘ ŦǊƻƳ ά[ƻǿ-9ƭŜǾŀǘƛƻƴέ ŀƴŘ 

άaƻǳƴǘŀƛƴέΣ ōǳǘ ǿƘƛŎƘ ǿŜ ƛƴǘŜƴŘ ǘƻ ƴƻǿ ƳƻŘƛŦȅ ǎƭƛƎƘǘƭȅ ōŀǎŜŘ ƻƴ 

ΨŀǾŜǊŀƎŜ ŎŀǘŎƘƳŜƴǘ ǎƭƻǇŜΩ 

Strong seasonal pattern: low flows in late summer, high flows in 

spring due to rainfall and snow melt. High to medium sediment 

loads depending on catchment geology and land use. Where the 

valley is broad so that the river channel is unconstrained, the 

channel morphology is characterized by unstable substrates and 

wide, active gravel bed flood plains. 

Aparima (at Dunrobin); Cromel Stream (at 

Selbie Road); Irthing Stream (at Ellis Road); 

Mararoa River (at Weir Road and The Key) 

Mountain 
.ŀǎŜŘ ƻƴ ƳŜǊƎƛƴƎ ǘƘŜ w9/ άaƻǳƴǘŀƛƴέ ŀƴŘ άDƭŀŎƛŀƭ aƻǳƴǘŀƛƴέ 

classes. 

Strong seasonal pattern of flows: low flows in winter, high flows in 

summer. High suspended solids and sediment load. Very frequent 

high flood flows lead to unstable substrates and channels with 

wide, active gravel bed flood plains. 

nǊŜǘƛ River (at McKellars Flat) 

Lake Fed 
Based on the REC ά[ŀƪŜέ ŎƭŀǎǎΣ ǿƘƛŎƘ ƛƴ ǎƛƳǇƭŜ ǘŜǊms is based on 

the proportion of upstream catchment fed by lakes. 

Stable flow regime. Low suspended solids and sediment load. Stable 

ŎƘŀƴƴŜƭ ŀƴŘ ǎǳōǎǘǊŀǘŜǎΣ ǿƘƛŎƘ Ƴŀȅ ōŜ ΨŀǊƳƻǳǊŜŘΩ όƛΦŜΦ ƭŀǊƎŜ ǎǘŀōƭŜ 

stones due to winnowing of fine material and lack of sediment 

supply). 

Waiau River (at Duncraigen Road, Sunnyside, 

Tuatapere); Mararoa (at South Mavora Lake; at 

Kiwiburn)) 

Spring Fed 

.ŀǎŜŘ ƻƴ ǘƘŜ w9/ ά{ǇǊƛƴƎέ Ŏƭŀǎǎ ōǳǘ Ƙŀǎ ōŜŜƴ Ƴŀƴǳŀƭƭȅ ŀŘƧǳǎǘŜŘ 

based on an on-the-ground verification process involving site visits 

carried out as part of the earlier plan development process. 

Stable flow regime. Low suspended solids and sediment load. High 

nutrient status from catchments draining pastoral areas, otherwise 

low nutrient status in hill and mountain areas. Stable flow regime 

with no or negligible flood flows. 

Meadowburn (at Roundhill Road); Murray 

Creek (at Double Rd) 

Natural State 

Waters 

Is defined and mapped in the pSWLP, but generally refers to rivers 

with catchments in national parks and/or conservation land. 

These rivers (and other waterbodies) are generally in a natural state 

unimpacted by human activities. 

Many rivers in Fiordland and the islands; e.g. 

Mokotua Stream (at Awarua); McKay Creek (at 

Milford Road); Pig Creek (at Borland Lodge); 

Thicket Burn (at Lake Hauroko) 
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Appendix 2: Summary statistics 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NNN (mg/L) Aparima R. @ Dunrobin 2010 53 0.003 0.008 0.014 0.031 0.045 0.062 0.100 0.343 

NNN (mg/L) Aparima R. @ Dunrobin 2016 59 0.003 0.006 0.011 0.024 0.042 0.068 0.112 0.191 

NNN (mg/L) Aparima R. @ Dunrobin 2019 60 0.003 0.005 0.010 0.021 0.037 0.060 0.101 0.185 

NNN (mg/L) Aparima R. @ Otautau 2010 60 0.170 0.210 0.329 0.510 0.599 0.729 1.210 1.800 

NNN (mg/L) Aparima R. @ Otautau 2016 36 0.340 0.383 0.480 0.585 0.706 0.850 1.323 1.450 

NNN (mg/L) Aparima R. @ Otautau 2019 0         

NNN (mg/L) Aparima R. @ Thornbury 2010 60 0.200 0.260 0.418 0.595 0.784 1.048 1.715 2.400 

NNN (mg/L) Aparima R. @ Thornbury 2016 60 0.180 0.289 0.440 0.685 0.782 1.028 1.635 1.780 

NNN (mg/L) Aparima R. @ Thornbury 2019 60 0.178 0.250 0.415 0.690 0.748 1.020 1.553 1.700 

NNN (mg/L) Bog Burn d/s Hundred Line Rd 2010 60 0.036 0.110 0.308 0.641 1.017 1.500 2.320 5.460 

NNN (mg/L) Bog Burn d/s Hundred Line Rd 2016 60 0.185 0.269 0.595 1.095 1.405 1.690 3.710 6.600 

NNN (mg/L) Bog Burn d/s Hundred Line Rd 2019 60 0.090 0.132 0.400 0.940 1.262 1.550 3.320 6.300 

NNN (mg/L) Carran Ck @ Waituna Lagoon Rd 2010 60 0.021 0.044 0.118 0.295 0.503 0.660 1.700 2.000 

NNN (mg/L) Carran Ck @ Waituna Lagoon Rd 2016 60 0.004 0.040 0.102 0.355 0.514 0.723 1.651 1.820 

NNN (mg/L) Carran Ck @ Waituna Lagoon Rd 2019 58 0.040 0.050 0.123 0.380 0.564 0.700 1.805 2.600 

NNN (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2010 54 0.005 0.007 0.013 0.019 0.025 0.026 0.071 0.093 

NNN (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2016 31 0.004 0.005 0.007 0.010 0.019 0.023 0.061 0.082 

NNN (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2019 0         

NNN (mg/L) Cascade Stm @ Pourakino Valley Rd 2010 56 0.001 0.011 0.013 0.017 0.019 0.023 0.035 0.056 

NNN (mg/L) Cascade Stm @ Pourakino Valley Rd 2016 58 0.002 0.004 0.009 0.014 0.018 0.022 0.030 0.114 

NNN (mg/L) Cascade Stm @ Pourakino Valley Rd 2019 59 0.002 0.004 0.012 0.019 0.021 0.024 0.038 0.114 

NNN (mg/L) Cromel Stm @ Selbie Rd 2010 36 0.001 0.001 0.007 0.012 0.013 0.016 0.023 0.048 

NNN (mg/L) Cromel Stm @ Selbie Rd 2016 55 0.002 0.003 0.005 0.007 0.009 0.011 0.018 0.027 

NNN (mg/L) Cromel Stm @ Selbie Rd 2019 61 0.002 0.003 0.005 0.007 0.010 0.014 0.019 0.036 

NNN (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NNN (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2016 24 0.124 0.204 0.458 1.000 1.085 1.585 2.322 3.000 

NNN (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2019 60 0.124 0.238 0.383 0.870 1.227 1.835 3.050 4.800 

NNN (mg/L) Dunsdale Stm @ Dunsdale Reserve 2010 71 0.004 0.024 0.105 0.200 0.197 0.275 0.386 0.497 

NNN (mg/L) Dunsdale Stm @ Dunsdale Reserve 2016 60 0.005 0.011 0.056 0.173 0.162 0.210 0.330 0.430 

NNN (mg/L) Dunsdale Stm @ Dunsdale Reserve 2019 61 0.010 0.022 0.094 0.200 0.201 0.310 0.360 0.480 

NNN (mg/L) Hamilton Burn @ Affleck Rd 2010 0         

NNN (mg/L) Hamilton Burn @ Affleck Rd 2016 24 0.014 0.037 0.099 0.365 0.556 0.985 1.560 1.580 

NNN (mg/L) Hamilton Burn @ Affleck Rd 2019 60 0.014 0.038 0.130 0.425 0.566 0.973 1.560 1.680 

NNN (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         

NNN (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2016 23 0.019 0.079 0.198 0.810 0.678 1.020 1.342 1.550 

NNN (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2019 56 0.005 0.025 0.154 0.630 0.680 1.018 1.535 2.000 

NNN (mg/L) Irthing Stm @ Ellis Rd 2010 60 0.056 0.300 0.700 0.965 1.131 1.563 2.303 3.000 

NNN (mg/L) Irthing Stm @ Ellis Rd 2016 60 0.230 0.507 1.108 1.450 1.494 1.915 2.605 3.000 

NNN (mg/L) Irthing Stm @ Ellis Rd 2019 60 0.230 0.558 1.083 1.525 1.631 2.150 3.015 3.700 

NNN (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

NNN (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2016 17 0.014 0.031 0.061 0.091 0.114 0.174 0.236 0.260 

NNN (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2019 46 0.004 0.012 0.045 0.084 0.111 0.179 0.255 0.380 

NNN (mg/L) Longridge Stm @ Sandstone 2010 60 1.300 1.600 2.193 2.700 3.111 3.370 6.320 9.340 

NNN (mg/L) Longridge Stm @ Sandstone 2016 59 1.880 2.290 3.000 3.500 3.664 4.000 5.440 7.800 

NNN (mg/L) Longridge Stm @ Sandstone 2019 60 1.810 2.490 3.000 3.600 3.853 4.350 6.405 7.800 

NNN (mg/L) Makarewa R. @ Lora Gorge Rd 2010 60 0.019 0.060 0.237 0.495 0.573 0.865 1.234 1.610 

NNN (mg/L) Makarewa R. @ Lora Gorge Rd 2016 60 0.039 0.089 0.340 0.605 0.672 0.960 1.269 1.810 

NNN (mg/L) Makarewa R. @ Lora Gorge Rd 2019 60 0.038 0.061 0.338 0.625 0.680 1.078 1.261 1.330 

NNN (mg/L) Makarewa R. @ Wallacetown 2010 62 0.160 0.271 0.439 0.985 1.217 1.873 2.705 4.180 

NNN (mg/L) Makarewa R. @ Wallacetown 2016 60 0.210 0.250 0.465 1.110 1.121 1.563 2.905 3.400 

NNN (mg/L) Makarewa R. @ Wallacetown 2019 60 0.116 0.207 0.415 1.140 1.078 1.563 2.200 3.000 

NNN (mg/L) Mararoa R. @ South Mavora Lake 2010 10 0.001 0.001 0.004 0.014 0.070 0.033 0.328 0.560 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NNN (mg/L) Mararoa R. @ South Mavora Lake 2016 29 0.002 0.002 0.003 0.004 0.007 0.008 0.013 0.048 

NNN (mg/L) Mararoa R. @ South Mavora Lake 2019 21 0.002 0.002 0.003 0.005 0.005 0.007 0.009 0.009 

NNN (mg/L) Mararoa R. @ The Key 2010 59 0.010 0.029 0.053 0.087 0.121 0.165 0.293 0.563 

NNN (mg/L) Mararoa R. @ The Key 2016 60 0.009 0.041 0.090 0.119 0.145 0.195 0.275 0.390 

NNN (mg/L) Mararoa R. @ The Key 2019 60 0.009 0.024 0.084 0.114 0.138 0.189 0.311 0.410 

NNN (mg/L) Mararoa R. @ Weir Rd 2010 60 0.100 0.128 0.210 0.286 0.311 0.390 0.548 0.711 

NNN (mg/L) Mararoa R. @ Weir Rd 2016 60 0.134 0.191 0.288 0.370 0.383 0.443 0.652 0.710 

NNN (mg/L) Mararoa R. @ Weir Rd 2019 60 0.134 0.166 0.280 0.375 0.381 0.455 0.621 0.720 

NNN (mg/L) Mataura R. 200m d/s Mataura Br. 2010 60 0.310 0.424 0.658 0.775 0.918 1.120 1.800 2.400 

NNN (mg/L) Mataura R. 200m d/s Mataura Br. 2016 59 0.280 0.428 0.665 0.820 0.857 1.040 1.394 1.770 

NNN (mg/L) Mataura R. 200m d/s Mataura Br. 2019 59 0.280 0.406 0.710 0.900 0.895 1.055 1.347 1.690 

NNN (mg/L) Mataura R. @ Garston 2010 0         

NNN (mg/L) Mataura R. @ Garston 2016 36 0.078 0.114 0.160 0.220 0.218 0.270 0.325 0.360 

NNN (mg/L) Mataura R. @ Garston 2019 0         

NNN (mg/L) Mataura R. @ Gore 2010 60 0.300 0.425 0.628 0.790 0.874 1.040 1.491 2.290 

NNN (mg/L) Mataura R. @ Gore 2016 60 0.300 0.398 0.658 0.840 0.845 1.023 1.245 1.620 

NNN (mg/L) Mataura R. @ Gore 2019 60 0.300 0.359 0.748 0.915 0.887 1.033 1.275 1.520 

NNN (mg/L) Mataura R. @ Gorge Rd 2010 60 0.490 0.560 0.795 0.945 1.044 1.125 2.000 2.300 

NNN (mg/L) Mataura R. @ Gorge Rd 2016 36 0.520 0.643 0.820 1.035 1.036 1.200 1.580 1.850 

NNN (mg/L) Mataura R. @ Gorge Rd 2019 0         

NNN (mg/L) Mataura R. @ Mataura Island Br. 2010 0         

NNN (mg/L) Mataura R. @ Mataura Island Br. 2016 41 0.410 0.540 0.730 0.890 0.905 1.090 1.430 1.520 

NNN (mg/L) Mataura R. @ Mataura Island Br. 2019 60 0.390 0.538 0.768 0.905 0.939 1.110 1.441 1.610 

NNN (mg/L) Mataura R. @ Otamita Br. 2010 60 0.120 0.279 0.498 0.670 0.707 0.901 1.200 1.300 

NNN (mg/L) Mataura R. @ Otamita Br. 2016 36 0.310 0.403 0.538 0.825 0.783 0.960 1.195 1.290 

NNN (mg/L) Mataura R. @ Otamita Br. 2019 0         

NNN (mg/L) Mataura R. @ Parawa 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NNN (mg/L) Mataura R. @ Parawa 2016 42 0.122 0.142 0.263 0.355 0.331 0.400 0.499 0.530 

NNN (mg/L) Mataura R. @ Parawa 2019 60 0.122 0.139 0.275 0.350 0.340 0.403 0.520 0.540 

NNN (mg/L) Mimihau Stm @ Wyndham 2010 60 0.240 0.338 0.533 0.803 0.835 1.078 1.558 1.800 

NNN (mg/L) Mimihau Stm @ Wyndham 2016 60 0.210 0.430 0.665 0.825 0.878 1.105 1.372 1.480 

NNN (mg/L) Mimihau Stm @ Wyndham 2019 60 0.280 0.347 0.588 0.785 0.852 1.125 1.432 1.480 

NNN (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2010 57 0.182 0.208 0.320 0.402 0.419 0.490 0.656 0.880 

NNN (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2016 58 0.057 0.099 0.127 0.160 0.172 0.198 0.260 0.650 

NNN (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2019 58 0.066 0.083 0.118 0.147 0.145 0.172 0.202 0.230 

NNN (mg/L) Moffat Ck @ Moffat Rd 2010 58 0.011 0.020 0.049 0.220 0.481 0.635 1.730 2.900 

NNN (mg/L) Moffat Ck @ Moffat Rd 2016 60 0.004 0.020 0.068 0.240 0.475 0.620 1.613 2.500 

NNN (mg/L) Moffat Ck @ Moffat Rd 2019 59 0.008 0.024 0.090 0.250 0.504 0.645 1.965 2.800 

NNN (mg/L) Mokoreta R. @ Wyndham R. Rd 2010 61 0.260 0.390 0.700 1.040 1.043 1.320 1.700 1.900 

NNN (mg/L) Mokoreta R. @ Wyndham R. Rd 2016 60 0.380 0.507 0.763 1.140 1.107 1.445 1.720 1.900 

NNN (mg/L) Mokoreta R. @ Wyndham R. Rd 2019 60 0.117 0.447 0.685 1.045 1.065 1.445 1.733 1.990 

NNN (mg/L) Mokotua Stm @ Awarua 2010 54 0.007 0.007 0.011 0.015 0.094 0.024 0.226 2.200 

NNN (mg/L) Mokotua Stm @ Awarua 2016 47 0.002 0.003 0.008 0.010 0.019 0.020 0.029 0.200 

NNN (mg/L) Mokotua Stm @ Awarua 2019 32 0.003 0.004 0.007 0.008 0.018 0.010 0.035 0.220 

NNN (mg/L) North Peak Stm @ Waimea Valley Rd 2010 60 0.012 0.041 0.233 0.620 0.747 1.033 2.132 3.300 

NNN (mg/L) North Peak Stm @ Waimea Valley Rd 2016 59 0.005 0.013 0.063 0.300 0.524 0.740 1.659 2.000 

NNN (mg/L) North Peak Stm @ Waimea Valley Rd 2019 59 0.003 0.008 0.057 0.270 0.465 0.670 1.460 2.000 

NNN (mg/L) Opouriki Stm @ Tweedie Rd 2010 60 0.370 0.934 1.100 1.455 1.546 1.925 2.405 2.800 

NNN (mg/L) Opouriki Stm @ Tweedie Rd 2016 60 1.040 1.278 1.518 1.810 1.956 2.400 3.205 3.500 

NNN (mg/L) Opouriki Stm @ Tweedie Rd 2019 60 1.190 1.297 1.480 1.840 2.005 2.400 3.310 4.000 

NNN (mg/L) Orauea R. @ Orawia Pukemaori Rd 2010 59 0.011 0.012 0.103 0.410 0.531 0.816 1.230 1.900 

NNN (mg/L) Orauea R. @ Orawia Pukemaori Rd 2016 59 0.008 0.015 0.091 0.520 0.567 0.965 1.272 1.540 

NNN (mg/L) Orauea R. @ Orawia Pukemaori Rd 2019 56 0.003 0.007 0.108 0.595 0.646 1.043 1.495 2.100 

NNN (mg/L) Oreti R. @ Centre Bush 2010 58 0.190 0.319 0.536 0.720 0.806 0.988 1.515 2.100 



 
 

VII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NNN (mg/L) Oreti R. @ Centre Bush 2016 36 0.560 0.648 0.743 0.905 0.956 1.090 1.428 1.610 

NNN (mg/L) Oreti R. @ Centre Bush 2019 0         

NNN (mg/L) Oreti R. @ Lumsden Br. 2010 1 0.890 0.890 0.890 0.890 0.890 0.890 0.890 0.890 

NNN (mg/L) Oreti R. @ Lumsden Br. 2016 41 0.130 0.198 0.400 0.600 0.625 0.840 1.110 1.240 

NNN (mg/L) Oreti R. @ Lumsden Br. 2019 60 0.130 0.228 0.440 0.615 0.675 0.858 1.242 1.640 

NNN (mg/L) Oreti R. @ Three Kings 2010 58 0.012 0.017 0.024 0.033 0.039 0.047 0.074 0.149 

NNN (mg/L) Oreti R. @ Three Kings 2016 60 0.003 0.013 0.027 0.034 0.038 0.049 0.070 0.091 

NNN (mg/L) Oreti R. @ Three Kings 2019 60 0.005 0.009 0.016 0.027 0.030 0.038 0.057 0.098 

NNN (mg/L) Oreti R. @ Wallacetown 2010 0         

NNN (mg/L) Oreti R. @ Wallacetown 2016 41 0.390 0.450 0.680 0.940 1.061 1.380 2.000 2.300 

NNN (mg/L) Oreti R. @ Wallacetown 2019 60 0.350 0.438 0.648 0.950 1.109 1.518 2.110 2.500 

NNN (mg/L) Otamita Stm @ Mandeville 2010 60 0.013 0.030 0.255 0.610 0.737 1.108 1.781 2.160 

NNN (mg/L) Otamita Stm @ Mandeville 2016 60 0.019 0.031 0.278 0.765 0.859 1.340 2.005 2.200 

NNN (mg/L) Otamita Stm @ Mandeville 2019 60 0.004 0.021 0.134 0.810 0.810 1.353 1.757 2.500 

NNN (mg/L) Otapiri Stm @ Otapiri Gorge 2010 60 0.039 0.059 0.180 0.417 0.609 0.868 1.605 3.720 

NNN (mg/L) Otapiri Stm @ Otapiri Gorge 2016 59 0.049 0.087 0.260 0.560 0.650 0.975 1.544 1.830 

NNN (mg/L) Otapiri Stm @ Otapiri Gorge 2019 60 0.069 0.125 0.318 0.635 0.676 1.000 1.483 1.620 

NNN (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2010 60 0.070 0.140 0.378 0.772 1.036 1.400 2.520 3.900 

NNN (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2016 60 0.118 0.149 0.440 0.820 1.037 1.368 2.905 3.600 

NNN (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2019 60 0.142 0.219 0.455 0.820 1.157 1.628 2.905 4.200 

NNN (mg/L) Otautau Stm @ Waikouro 2010 60 0.045 0.209 0.428 0.784 0.885 1.105 2.005 2.500 

NNN (mg/L) Otautau Stm @ Waikouro 2016 96 0.110 0.220 0.518 0.850 1.022 1.320 2.450 3.300 

NNN (mg/L) Otautau Stm @ Waikouro 2019 60 0.110 0.268 0.578 0.905 1.063 1.375 2.415 3.300 

NNN (mg/L) Otepuni Ck @ Nith St. 2010 60 0.260 0.523 0.795 1.305 1.492 1.900 3.220 4.500 

NNN (mg/L) Otepuni Ck @ Nith St. 2016 60 0.620 0.707 0.930 1.360 1.476 1.875 2.415 3.600 

NNN (mg/L) Otepuni Ck @ Nith St. 2019 60 0.610 0.750 0.890 1.225 1.369 1.673 2.805 3.100 

NNN (mg/L) Oteramika Stm @ Seaward Downs 2010 59 0.016 0.057 0.632 1.500 1.669 2.500 3.860 4.740 



 
 

VIII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NNN (mg/L) Oteramika Stm @ Seaward Downs 2016 59 0.012 0.437 1.020 1.650 1.886 2.700 3.710 4.600 

NNN (mg/L) Oteramika Stm @ Seaward Downs 2019 57 0.004 0.378 1.080 1.890 2.148 3.000 4.920 5.800 

NNN (mg/L) Pourakino R. @ Centre Rd 2010 0         

NNN (mg/L) Pourakino R. @ Centre Rd 2016 0         

NNN (mg/L) Pourakino R. @ Centre Rd 2019 0         

NNN (mg/L) Pourakino R. @ Ermedale Rd 2010 59 0.020 0.028 0.048 0.098 0.110 0.160 0.230 0.300 

NNN (mg/L) Pourakino R. @ Ermedale Rd 2016 36 0.020 0.031 0.058 0.118 0.113 0.143 0.218 0.250 

NNN (mg/L) Pourakino R. @ Ermedale Rd 2019 0         

NNN (mg/L) Pourakino R. @ Traill Rd 2010 60 0.047 0.061 0.093 0.137 0.181 0.230 0.331 1.500 

NNN (mg/L) Pourakino R. @ Traill Rd 2016 60 0.009 0.056 0.103 0.166 0.170 0.230 0.321 0.370 

NNN (mg/L) Pourakino R. @ Traill Rd 2019 60 0.045 0.055 0.096 0.175 0.192 0.263 0.371 0.570 

NNN (mg/L) Sandstone Stm @ Kingston X-ing Rd 2010 58 0.009 0.038 0.548 1.350 2.904 2.835 15.960 19.000 

NNN (mg/L) Sandstone Stm @ Kingston X-ing Rd 2016 59 0.015 0.056 0.370 1.470 1.572 2.350 3.600 5.200 

NNN (mg/L) Sandstone Stm @ Kingston X-ing Rd 2019 58 0.003 0.036 0.285 1.500 1.574 2.275 4.245 5.200 

NNN (mg/L) Tokanui R. @ Fortrose Otara Rd 2010 60 0.330 0.479 0.731 0.951 1.013 1.300 1.602 1.700 

NNN (mg/L) Tokanui R. @ Fortrose Otara Rd 2016 60 0.560 0.647 0.860 1.080 1.138 1.455 1.612 1.790 

NNN (mg/L) Tokanui R. @ Fortrose Otara Rd 2019 59 0.056 0.448 0.765 0.970 1.022 1.395 1.624 1.790 

NNN (mg/L) Tussock Ck @ Cooper Rd 2010 60 0.098 0.186 0.548 1.500 1.624 2.470 3.777 5.740 

NNN (mg/L) Tussock Ck @ Cooper Rd 2016 60 0.067 0.107 0.833 1.520 1.572 2.200 3.415 5.400 

NNN (mg/L) Tussock Ck @ Cooper Rd 2019 60 0.049 0.252 0.698 1.405 1.505 2.300 2.910 3.500 

NNN (mg/L) Upukerora R. @ Te Anau Milford Rd 2010 59 0.029 0.045 0.089 0.120 0.140 0.172 0.264 0.502 

NNN (mg/L) Upukerora R. @ Te Anau Milford Rd 2016 60 0.051 0.064 0.093 0.133 0.138 0.175 0.230 0.250 

NNN (mg/L) Upukerora R. @ Te Anau Milford Rd 2019 60 0.055 0.064 0.089 0.142 0.144 0.185 0.251 0.310 

NNN (mg/L) Waiau R. @ Duncraigen Rd 2010 59 0.084 0.095 0.182 0.270 0.295 0.343 0.621 0.830 

NNN (mg/L) Waiau R. @ Duncraigen Rd 2016 36 0.098 0.150 0.288 0.340 0.352 0.413 0.655 0.710 

NNN (mg/L) Waiau R. @ Duncraigen Rd 2019 0         

NNN (mg/L) Waiau R. @ Sunnyside 2010 59 0.031 0.042 0.076 0.120 0.207 0.160 0.319 2.800 



 
 

IX  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NNN (mg/L) Waiau R. @ Sunnyside 2016 60 0.047 0.069 0.104 0.145 0.164 0.197 0.321 0.530 

NNN (mg/L) Waiau R. @ Sunnyside 2019 60 0.047 0.069 0.127 0.169 0.174 0.213 0.311 0.360 

NNN (mg/L) Waiau R. @ Tuatapere 2010 1 0.327 0.327 0.327 0.327 0.327 0.327 0.327 0.327 

NNN (mg/L) Waiau R. @ Tuatapere 2016 41 0.093 0.106 0.146 0.220 0.246 0.330 0.500 0.560 

NNN (mg/L) Waiau R. @ Tuatapere 2019 60 0.081 0.106 0.206 0.255 0.276 0.315 0.531 0.580 

NNN (mg/L) Waihopai R. u/s Queens Drive 2010 60 0.530 0.668 1.100 1.890 2.221 3.175 4.215 7.070 

NNN (mg/L) Waihopai R. u/s Queens Drive 2016 60 0.820 1.099 1.515 2.200 2.310 2.900 3.805 4.900 

NNN (mg/L) Waihopai R. u/s Queens Drive 2019 60 0.380 0.961 1.498 2.150 2.355 2.900 4.725 6.000 

NNN (mg/L) Waikaia R. @ Waikaia 2010 62 0.043 0.054 0.084 0.125 0.142 0.162 0.260 0.480 

NNN (mg/L) Waikaia R. @ Waikaia 2016 60 0.035 0.063 0.100 0.150 0.159 0.202 0.291 0.410 

NNN (mg/L) Waikaia R. @ Waikaia 2019 60 0.063 0.074 0.101 0.134 0.158 0.190 0.301 0.540 

NNN (mg/L) Waikaia R. @ Waipounamu Br. Rd 2010 60 0.110 0.179 0.318 0.475 0.477 0.608 0.764 1.040 

NNN (mg/L) Waikaia R. @ Waipounamu Br. Rd 2016 60 0.080 0.181 0.378 0.540 0.530 0.643 0.961 1.130 

NNN (mg/L) Waikaia R. @ Waipounamu Br. Rd 2019 60 0.080 0.220 0.360 0.510 0.547 0.713 0.981 1.130 

NNN (mg/L) Waikaia R. u/s Piano Flat 2010 47 0.003 0.004 0.010 0.016 0.039 0.021 0.045 0.940 

NNN (mg/L) Waikaia R. u/s Piano Flat 2016 56 0.003 0.004 0.006 0.010 0.013 0.018 0.031 0.036 

NNN (mg/L) Waikaia R. u/s Piano Flat 2019 59 0.003 0.006 0.007 0.011 0.013 0.018 0.026 0.037 

NNN (mg/L) Waikaka Stm @ Gore 2010 60 0.013 0.049 0.222 0.600 0.898 1.355 2.404 3.390 

NNN (mg/L) Waikaka Stm @ Gore 2016 60 0.032 0.061 0.315 0.805 0.891 1.385 2.005 2.300 

NNN (mg/L) Waikaka Stm @ Gore 2019 60 0.006 0.038 0.250 0.745 0.848 1.380 2.010 2.800 

NNN (mg/L) Waikawa R. @ Progress Valley 2010 60 0.190 0.278 0.398 0.631 0.647 0.863 1.100 1.200 

NNN (mg/L) Waikawa R. @ Progress Valley 2016 60 0.100 0.329 0.508 0.630 0.673 0.873 1.052 1.190 

NNN (mg/L) Waikawa R. @ Progress Valley 2019 59 0.156 0.269 0.430 0.580 0.628 0.845 1.052 1.190 

NNN (mg/L) Waikiwi Stm @ North Rd 2010 60 1.200 1.300 1.775 2.400 2.603 3.225 4.705 4.960 

NNN (mg/L) Waikiwi Stm @ North Rd 2016 60 1.590 1.849 2.300 2.750 2.845 3.425 4.105 4.800 

NNN (mg/L) Waikiwi Stm @ North Rd 2019 59 1.020 1.423 2.300 2.700 2.874 3.450 4.630 6.000 

NNN (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2010 60 0.088 0.092 0.140 0.185 0.192 0.224 0.340 0.410 



 
 

X 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NNN (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2016 60 0.050 0.079 0.116 0.159 0.160 0.198 0.250 0.290 

NNN (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2019 58 0.056 0.067 0.098 0.136 0.147 0.195 0.250 0.260 

NNN (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2010 59 1.500 1.800 2.250 3.200 3.469 4.465 6.220 6.600 

NNN (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2016 60 1.790 2.295 2.775 3.500 3.620 4.250 5.510 7.400 

NNN (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2019 60 1.790 1.930 2.700 3.400 3.634 4.425 6.235 7.800 

NNN (mg/L) Waimatuku Stm d/s Bayswater Bog 2010 60 0.480 0.703 0.978 1.300 1.408 1.800 2.505 2.800 

NNN (mg/L) Waimatuku Stm d/s Bayswater Bog 2016 36 0.250 0.468 1.075 1.580 1.597 2.100 2.525 3.600 

NNN (mg/L) Waimatuku Stm d/s Bayswater Bog 2019 0         

NNN (mg/L) Waimea Stm @ Mandeville 2010 59 0.160 0.614 1.350 2.000 2.367 3.050 5.242 6.900 

NNN (mg/L) Waimea Stm @ Mandeville 2016 60 1.400 1.636 2.400 2.950 3.093 3.900 4.605 5.400 

NNN (mg/L) Waimea Stm @ Mandeville 2019 60 1.020 1.688 2.500 3.250 3.399 4.250 5.400 6.300 

NNN (mg/L) Waimea Stm @ Murphy Rd 2010 60 0.009 0.034 0.525 1.205 1.848 3.118 5.165 6.300 

NNN (mg/L) Waimea Stm @ Murphy Rd 2016 36 0.016 0.026 0.670 1.690 1.924 3.050 4.050 4.400 

NNN (mg/L) Waimea Stm @ Murphy Rd 2019 0         

NNN (mg/L) Waimea Stm @ Nine Mile Rd 2010 60 0.230 0.998 1.733 2.300 2.635 3.255 5.247 6.600 

NNN (mg/L) Waimea Stm @ Nine Mile Rd 2016 35 2.400 2.500 3.000 3.400 3.506 4.000 4.730 5.200 

NNN (mg/L) Waimea Stm @ Nine Mile Rd 2019 0         

NNN (mg/L) Waimea Stm @ Old Balfour Rd 2010 60 0.010 0.035 0.120 0.343 0.554 0.796 1.601 2.000 

NNN (mg/L) Waimea Stm @ Old Balfour Rd 2016 36 0.004 0.006 0.110 0.510 0.585 1.015 1.475 1.960 

NNN (mg/L) Waimea Stm @ Old Balfour Rd 2019 0         

NNN (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2010 60 1.060 1.700 2.400 3.000 3.284 3.748 5.840 6.900 

NNN (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2016 35 2.300 3.150 3.850 4.200 4.283 4.750 5.600 6.300 

NNN (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2019 0         

NNN (mg/L) Waimea Trib. @ McCale Rd 2010 59 0.066 0.118 0.260 0.460 0.652 0.844 1.705 2.600 

NNN (mg/L) Waimea Trib. @ McCale Rd 2016 34 0.067 0.119 0.293 0.475 0.637 0.938 1.307 1.720 

NNN (mg/L) Waimea Trib. @ McCale Rd 2019 0         

NNN (mg/L) Wairaki R. d/s Blackmount Rd 2010 0         



 
 

XI 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NNN (mg/L) Wairaki R. d/s Blackmount Rd 2016 24 0.021 0.022 0.037 0.112 0.141 0.192 0.379 0.400 

NNN (mg/L) Wairaki R. d/s Blackmount Rd 2019 60 0.011 0.018 0.050 0.123 0.148 0.200 0.371 0.460 

NNN (mg/L) Waituna Ck @ Marshall Rd 2010 60 0.027 0.276 0.688 1.290 1.512 2.095 3.900 4.500 

NNN (mg/L) Waituna Ck @ Marshall Rd 2016 60 0.173 0.604 0.838 1.450 1.515 2.100 2.900 4.600 

NNN (mg/L) Waituna Ck @ Marshall Rd 2019 59 0.018 0.381 0.755 1.100 1.467 1.950 3.400 4.300 

NNN (mg/L) Waituna Ck 1m u/s Waituna Rd 2010 60 0.400 0.720 1.175 1.725 2.038 2.818 4.209 4.400 

NNN (mg/L) Waituna Ck 1m u/s Waituna Rd 2016 36 0.890 1.028 1.400 2.000 2.219 2.700 4.150 5.500 

NNN (mg/L) Waituna Ck 1m u/s Waituna Rd 2019 0         

NNN (mg/L) Whitestone R. d/s Manapouri-Hillside 2010 60 0.017 0.117 0.236 0.387 0.424 0.540 0.845 1.300 

NNN (mg/L) Whitestone R. d/s Manapouri-Hillside 2016 60 0.184 0.230 0.363 0.475 0.554 0.623 1.170 1.620 

NNN (mg/L) Whitestone R. d/s Manapouri-Hillside 2019 60 0.184 0.210 0.300 0.450 0.511 0.590 1.171 1.230 

NNN (mg/L) Winton Stm @ Lochiel 2010 60 0.075 0.417 0.882 1.300 1.740 2.295 3.920 5.600 

NNN (mg/L) Winton Stm @ Lochiel 2016 60 0.440 0.829 1.105 1.530 1.819 2.100 4.210 7.300 

NNN (mg/L) Winton Stm @ Lochiel 2019 60 0.440 0.826 1.035 1.585 1.765 2.025 3.710 7.300 

NNN (mg/L) Winton Stm d/s Winton Dam 2010 60 0.013 0.020 0.087 0.251 0.399 0.613 1.353 1.930 

NNN (mg/L) Winton Stm d/s Winton Dam 2016 36 0.018 0.028 0.119 0.450 0.607 0.913 1.615 2.200 

NNN (mg/L) Winton Stm d/s Winton Dam 2019 0         

NH4-N (mg/L) Aparima R. @ Dunrobin 2010 60 0.002 0.002 0.003 0.003 0.004 0.004 0.008 0.033 

NH4-N (mg/L) Aparima R. @ Dunrobin 2016 60 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.007 

NH4-N (mg/L) Aparima R. @ Dunrobin 2019 60 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.007 

NH4-N (mg/L) Aparima R. @ Otautau 2010 60 0.002 0.002 0.003 0.003 0.005 0.007 0.011 0.016 

NH4-N (mg/L) Aparima R. @ Otautau 2016 36 0.002 0.002 0.003 0.003 0.004 0.003 0.008 0.021 

NH4-N (mg/L) Aparima R. @ Otautau 2019 0         

NH4-N (mg/L) Aparima R. @ Thornbury 2010 60 0.002 0.002 0.003 0.007 0.011 0.012 0.025 0.113 

NH4-N (mg/L) Aparima R. @ Thornbury 2016 60 0.002 0.003 0.003 0.004 0.007 0.008 0.018 0.050 

NH4-N (mg/L) Aparima R. @ Thornbury 2019 60 0.002 0.003 0.003 0.003 0.005 0.004 0.014 0.034 

NH4-N (mg/L) Bog Burn d/s Hundred Line Rd 2010 60 0.002 0.002 0.007 0.011 0.013 0.017 0.033 0.050 



 
 

XII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NH4-N (mg/L) Bog Burn d/s Hundred Line Rd 2016 60 0.002 0.003 0.004 0.009 0.013 0.013 0.043 0.090 

NH4-N (mg/L) Bog Burn d/s Hundred Line Rd 2019 60 0.003 0.003 0.004 0.009 0.014 0.014 0.022 0.147 

NH4-N (mg/L) Carran Ck @ Waituna Lagoon Rd 2010 60 0.002 0.014 0.022 0.029 0.037 0.042 0.079 0.183 

NH4-N (mg/L) Carran Ck @ Waituna Lagoon Rd 2016 60 0.002 0.002 0.011 0.017 0.026 0.031 0.068 0.170 

NH4-N (mg/L) Carran Ck @ Waituna Lagoon Rd 2019 59 0.002 0.007 0.014 0.020 0.026 0.030 0.060 0.170 

NH4-N (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2010 60 0.002 0.002 0.005 0.009 0.011 0.016 0.034 0.035 

NH4-N (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2016 37 0.002 0.002 0.002 0.005 0.007 0.011 0.016 0.026 

NH4-N (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2019 0         

NH4-N (mg/L) Cascade Stm @ Pourakino Valley Rd 2010 60 0.002 0.002 0.002 0.002 0.003 0.003 0.009 0.012 

NH4-N (mg/L) Cascade Stm @ Pourakino Valley Rd 2016 60 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.005 

NH4-N (mg/L) Cascade Stm @ Pourakino Valley Rd 2019 60 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.005 

NH4-N (mg/L) Cromel Stm @ Selbie Rd 2010 58 0.002 0.002 0.002 0.002 0.004 0.005 0.007 0.023 

NH4-N (mg/L) Cromel Stm @ Selbie Rd 2016 60 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.007 

NH4-N (mg/L) Cromel Stm @ Selbie Rd 2019 62 0.002 0.002 0.002 0.002 0.003 0.002 0.005 0.033 

NH4-N (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2010 0         

NH4-N (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2016 24 0.002 0.002 0.003 0.004 0.010 0.010 0.042 0.048 

NH4-N (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2019 60 0.002 0.002 0.003 0.003 0.007 0.007 0.024 0.069 

NH4-N (mg/L) Dunsdale Stm @ Dunsdale Reserve 2010 72 0.002 0.002 0.003 0.003 0.005 0.007 0.012 0.015 

NH4-N (mg/L) Dunsdale Stm @ Dunsdale Reserve 2016 60 0.002 0.002 0.003 0.003 0.004 0.004 0.004 0.010 

NH4-N (mg/L) Dunsdale Stm @ Dunsdale Reserve 2019 61 0.002 0.003 0.003 0.003 0.004 0.004 0.004 0.009 

NH4-N (mg/L) Hamilton Burn @ Affleck Rd 2010 0         

NH4-N (mg/L) Hamilton Burn @ Affleck Rd 2016 24 0.002 0.002 0.003 0.003 0.005 0.003 0.013 0.055 

NH4-N (mg/L) Hamilton Burn @ Affleck Rd 2019 60 0.002 0.002 0.003 0.003 0.005 0.003 0.014 0.055 

NH4-N (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         

NH4-N (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2016 24 0.002 0.003 0.003 0.016 0.021 0.027 0.066 0.076 

NH4-N (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2019 60 0.002 0.003 0.003 0.011 0.016 0.023 0.051 0.076 

NH4-N (mg/L) Irthing Stm @ Ellis Rd 2010 60 0.002 0.002 0.002 0.002 0.004 0.005 0.009 0.013 



 
 

XIII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NH4-N (mg/L) Irthing Stm @ Ellis Rd 2016 60 0.002 0.002 0.002 0.002 0.004 0.003 0.007 0.086 

NH4-N (mg/L) Irthing Stm @ Ellis Rd 2019 60 0.002 0.002 0.002 0.002 0.003 0.003 0.006 0.009 

NH4-N (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

NH4-N (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2016 24 0.003 0.003 0.003 0.003 0.004 0.005 0.006 0.009 

NH4-N (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2019 60 0.003 0.003 0.003 0.004 0.004 0.004 0.009 0.014 

NH4-N (mg/L) Longridge Stm @ Sandstone 2010 60 0.002 0.002 0.008 0.020 0.038 0.045 0.101 0.305 

NH4-N (mg/L) Longridge Stm @ Sandstone 2016 59 0.002 0.003 0.003 0.006 0.034 0.014 0.039 1.340 

NH4-N (mg/L) Longridge Stm @ Sandstone 2019 60 0.003 0.003 0.004 0.008 0.051 0.022 0.092 1.340 

NH4-N (mg/L) Makarewa R. @ Lora Gorge Rd 2010 60 0.002 0.002 0.003 0.008 0.011 0.013 0.030 0.073 

NH4-N (mg/L) Makarewa R. @ Lora Gorge Rd 2016 60 0.002 0.002 0.003 0.004 0.006 0.007 0.022 0.040 

NH4-N (mg/L) Makarewa R. @ Lora Gorge Rd 2019 60 0.002 0.003 0.003 0.005 0.007 0.008 0.024 0.049 

NH4-N (mg/L) Makarewa R. @ Wallacetown 2010 62 0.002 0.015 0.025 0.033 0.065 0.060 0.172 0.876 

NH4-N (mg/L) Makarewa R. @ Wallacetown 2016 60 0.002 0.003 0.019 0.030 0.033 0.044 0.065 0.124 

NH4-N (mg/L) Makarewa R. @ Wallacetown 2019 60 0.003 0.003 0.017 0.026 0.028 0.036 0.062 0.081 

NH4-N (mg/L) Mararoa R. @ South Mavora Lake 2010 60 0.002 0.002 0.002 0.003 0.003 0.003 0.007 0.014 

NH4-N (mg/L) Mararoa R. @ South Mavora Lake 2016 59 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.008 

NH4-N (mg/L) Mararoa R. @ South Mavora Lake 2019 60 0.002 0.002 0.002 0.002 0.002 0.003 0.003 0.003 

NH4-N (mg/L) Mararoa R. @ The Key 2010 60 0.002 0.002 0.003 0.003 0.004 0.003 0.007 0.045 

NH4-N (mg/L) Mararoa R. @ The Key 2016 60 0.002 0.002 0.003 0.003 0.003 0.003 0.004 0.010 

NH4-N (mg/L) Mararoa R. @ The Key 2019 60 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.009 

NH4-N (mg/L) Mararoa R. @ Weir Rd 2010 60 0.002 0.002 0.003 0.003 0.004 0.004 0.009 0.020 

NH4-N (mg/L) Mararoa R. @ Weir Rd 2016 60 0.002 0.003 0.003 0.003 0.003 0.003 0.005 0.012 

NH4-N (mg/L) Mararoa R. @ Weir Rd 2019 60 0.002 0.003 0.003 0.003 0.003 0.003 0.004 0.022 

NH4-N (mg/L) Mataura R. 200m d/s Mataura Br. 2010 60 0.002 0.003 0.015 0.026 0.040 0.058 0.094 0.162 

NH4-N (mg/L) Mataura R. 200m d/s Mataura Br. 2016 59 0.002 0.003 0.010 0.020 0.025 0.034 0.067 0.076 

NH4-N (mg/L) Mataura R. 200m d/s Mataura Br. 2019 59 0.002 0.003 0.011 0.020 0.025 0.032 0.067 0.076 

NH4-N (mg/L) Mataura R. @ Garston 2010 0         



 
 

XIV  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NH4-N (mg/L) Mataura R. @ Garston 2016 36 0.002 0.002 0.002 0.002 0.003 0.003 0.007 0.016 

NH4-N (mg/L) Mataura R. @ Garston 2019 0         

NH4-N (mg/L) Mataura R. @ Gore 2010 60 0.002 0.002 0.003 0.006 0.008 0.009 0.024 0.081 

NH4-N (mg/L) Mataura R. @ Gore 2016 60 0.002 0.002 0.002 0.003 0.004 0.003 0.010 0.023 

NH4-N (mg/L) Mataura R. @ Gore 2019 60 0.002 0.002 0.003 0.003 0.004 0.003 0.011 0.036 

NH4-N (mg/L) Mataura R. @ Gorge Rd 2010 60 0.002 0.002 0.009 0.013 0.016 0.020 0.036 0.057 

NH4-N (mg/L) Mataura R. @ Gorge Rd 2016 36 0.002 0.002 0.003 0.009 0.010 0.016 0.024 0.033 

NH4-N (mg/L) Mataura R. @ Gorge Rd 2019 0         

NH4-N (mg/L) Mataura R. @ Mataura Island Br. 2010 0         

NH4-N (mg/L) Mataura R. @ Mataura Island Br. 2016 40 0.002 0.002 0.003 0.007 0.008 0.012 0.020 0.028 

NH4-N (mg/L) Mataura R. @ Mataura Island Br. 2019 60 0.002 0.002 0.003 0.007 0.009 0.012 0.020 0.033 

NH4-N (mg/L) Mataura R. @ Otamita Br. 2010 60 0.002 0.002 0.002 0.005 0.006 0.008 0.014 0.022 

NH4-N (mg/L) Mataura R. @ Otamita Br. 2016 36 0.002 0.002 0.002 0.002 0.003 0.003 0.007 0.009 

NH4-N (mg/L) Mataura R. @ Otamita Br. 2019 0         

NH4-N (mg/L) Mataura R. @ Parawa 2010 0         

NH4-N (mg/L) Mataura R. @ Parawa 2016 41 0.002 0.002 0.002 0.002 0.003 0.003 0.005 0.011 

NH4-N (mg/L) Mataura R. @ Parawa 2019 60 0.002 0.002 0.002 0.002 0.003 0.003 0.008 0.011 

NH4-N (mg/L) Mimihau Stm @ Wyndham 2010 60 0.002 0.002 0.005 0.009 0.009 0.012 0.019 0.040 

NH4-N (mg/L) Mimihau Stm @ Wyndham 2016 60 0.002 0.002 0.003 0.003 0.005 0.007 0.012 0.016 

NH4-N (mg/L) Mimihau Stm @ Wyndham 2019 60 0.002 0.003 0.003 0.003 0.005 0.007 0.010 0.015 

NH4-N (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2010 56 0.002 0.002 0.002 0.003 0.004 0.006 0.008 0.017 

NH4-N (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2016 58 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.022 

NH4-N (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2019 58 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.022 

NH4-N (mg/L) Moffat Ck @ Moffat Rd 2010 60 0.002 0.002 0.008 0.014 0.018 0.023 0.049 0.099 

NH4-N (mg/L) Moffat Ck @ Moffat Rd 2016 60 0.002 0.002 0.006 0.012 0.016 0.020 0.049 0.085 

NH4-N (mg/L) Moffat Ck @ Moffat Rd 2019 59 0.002 0.002 0.006 0.010 0.017 0.022 0.055 0.085 

NH4-N (mg/L) Mokoreta R. @ Wyndham R. Rd 2010 61 0.002 0.002 0.006 0.009 0.012 0.014 0.023 0.110 



 
 

XV 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NH4-N (mg/L) Mokoreta R. @ Wyndham R. Rd 2016 60 0.002 0.002 0.003 0.003 0.006 0.008 0.021 0.031 

NH4-N (mg/L) Mokoreta R. @ Wyndham R. Rd 2019 60 0.002 0.002 0.003 0.003 0.005 0.007 0.016 0.031 

NH4-N (mg/L) Mokotua Stm @ Awarua 2010 60 0.002 0.002 0.006 0.009 0.011 0.013 0.021 0.108 

NH4-N (mg/L) Mokotua Stm @ Awarua 2016 60 0.002 0.002 0.002 0.002 0.008 0.008 0.037 0.064 

NH4-N (mg/L) Mokotua Stm @ Awarua 2019 59 0.002 0.002 0.002 0.002 0.003 0.002 0.011 0.014 

NH4-N (mg/L) North Peak Stm @ Waimea Valley Rd 2010 60 0.002 0.003 0.012 0.022 0.039 0.038 0.168 0.361 

NH4-N (mg/L) North Peak Stm @ Waimea Valley Rd 2016 59 0.002 0.003 0.003 0.004 0.020 0.009 0.031 0.679 

NH4-N (mg/L) North Peak Stm @ Waimea Valley Rd 2019 60 0.002 0.003 0.004 0.006 0.020 0.009 0.031 0.679 

NH4-N (mg/L) Opouriki Stm @ Tweedie Rd 2010 60 0.002 0.003 0.013 0.021 0.023 0.031 0.046 0.060 

NH4-N (mg/L) Opouriki Stm @ Tweedie Rd 2016 60 0.002 0.004 0.005 0.018 0.029 0.033 0.112 0.176 

NH4-N (mg/L) Opouriki Stm @ Tweedie Rd 2019 60 0.002 0.004 0.006 0.014 0.028 0.033 0.066 0.356 

NH4-N (mg/L) Orauea R. @ Orawia Pukemaori Rd 2010 60 0.003 0.003 0.004 0.010 0.014 0.015 0.031 0.150 

NH4-N (mg/L) Orauea R. @ Orawia Pukemaori Rd 2016 60 0.003 0.003 0.004 0.005 0.015 0.015 0.045 0.218 

NH4-N (mg/L) Orauea R. @ Orawia Pukemaori Rd 2019 60 0.003 0.003 0.004 0.005 0.010 0.010 0.028 0.080 

NH4-N (mg/L) Oreti R. @ Centre Bush 2010 59 0.002 0.002 0.002 0.003 0.004 0.005 0.007 0.010 

NH4-N (mg/L) Oreti R. @ Centre Bush 2016 36 0.002 0.002 0.002 0.003 0.004 0.003 0.005 0.060 

NH4-N (mg/L) Oreti R. @ Centre Bush 2019 0         

NH4-N (mg/L) Oreti R. @ Lumsden Br. 2010 1 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

NH4-N (mg/L) Oreti R. @ Lumsden Br. 2016 40 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.006 

NH4-N (mg/L) Oreti R. @ Lumsden Br. 2019 60 0.002 0.002 0.002 0.002 0.003 0.002 0.005 0.006 

NH4-N (mg/L) Oreti R. @ Three Kings 2010 60 0.002 0.002 0.002 0.002 0.003 0.003 0.008 0.012 

NH4-N (mg/L) Oreti R. @ Three Kings 2016 60 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.011 

NH4-N (mg/L) Oreti R. @ Three Kings 2019 60 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.003 

NH4-N (mg/L) Oreti R. @ Wallacetown 2010 0         

NH4-N (mg/L) Oreti R. @ Wallacetown 2016 41 0.002 0.003 0.003 0.003 0.005 0.006 0.015 0.021 

NH4-N (mg/L) Oreti R. @ Wallacetown 2019 60 0.002 0.003 0.003 0.003 0.005 0.004 0.015 0.023 

NH4-N (mg/L) Otamita Stm @ Mandeville 2010 60 0.002 0.002 0.003 0.009 0.010 0.014 0.021 0.031 



 
 

XVI  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NH4-N (mg/L) Otamita Stm @ Mandeville 2016 60 0.002 0.002 0.003 0.003 0.004 0.004 0.011 0.013 

NH4-N (mg/L) Otamita Stm @ Mandeville 2019 60 0.002 0.002 0.003 0.003 0.005 0.004 0.011 0.030 

NH4-N (mg/L) Otapiri Stm @ Otapiri Gorge 2010 60 0.002 0.002 0.003 0.007 0.009 0.011 0.023 0.044 

NH4-N (mg/L) Otapiri Stm @ Otapiri Gorge 2016 60 0.002 0.002 0.003 0.003 0.006 0.004 0.013 0.054 

NH4-N (mg/L) Otapiri Stm @ Otapiri Gorge 2019 60 0.002 0.002 0.003 0.003 0.005 0.007 0.014 0.026 

NH4-N (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2010 60 0.002 0.004 0.011 0.017 0.020 0.025 0.043 0.072 

NH4-N (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2016 60 0.003 0.003 0.009 0.017 0.020 0.025 0.044 0.072 

NH4-N (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2019 60 0.003 0.003 0.012 0.018 0.024 0.033 0.058 0.123 

NH4-N (mg/L) Otautau Stm @ Waikouro 2010 60 0.002 0.009 0.027 0.040 0.069 0.074 0.240 0.289 

NH4-N (mg/L) Otautau Stm @ Waikouro 2016 96 0.003 0.004 0.011 0.016 0.023 0.027 0.077 0.149 

NH4-N (mg/L) Otautau Stm @ Waikouro 2019 60 0.003 0.004 0.013 0.017 0.026 0.030 0.087 0.149 

NH4-N (mg/L) Otepuni Ck @ Nith St. 2010 60 0.002 0.002 0.013 0.026 0.053 0.037 0.076 0.950 

NH4-N (mg/L) Otepuni Ck @ Nith St. 2016 60 0.002 0.002 0.009 0.023 0.028 0.037 0.084 0.124 

NH4-N (mg/L) Otepuni Ck @ Nith St. 2019 60 0.002 0.003 0.013 0.022 0.028 0.037 0.072 0.124 

NH4-N (mg/L) Oteramika Stm @ Seaward Downs 2010 60 0.003 0.005 0.013 0.022 0.036 0.045 0.127 0.178 

NH4-N (mg/L) Oteramika Stm @ Seaward Downs 2016 60 0.002 0.002 0.007 0.019 0.046 0.038 0.181 0.567 

NH4-N (mg/L) Oteramika Stm @ Seaward Downs 2019 59 0.002 0.002 0.008 0.025 0.032 0.037 0.093 0.237 

NH4-N (mg/L) Pourakino R. @ Centre Rd 2010 0         

NH4-N (mg/L) Pourakino R. @ Centre Rd 2016 0         

NH4-N (mg/L) Pourakino R. @ Centre Rd 2019 0         

NH4-N (mg/L) Pourakino R. @ Ermedale Rd 2010 60 0.002 0.002 0.002 0.002 0.004 0.006 0.010 0.014 

NH4-N (mg/L) Pourakino R. @ Ermedale Rd 2016 36 0.002 0.002 0.002 0.002 0.003 0.003 0.008 0.009 

NH4-N (mg/L) Pourakino R. @ Ermedale Rd 2019 0         

NH4-N (mg/L) Pourakino R. @ Traill Rd 2010 60 0.002 0.002 0.002 0.006 0.007 0.009 0.017 0.024 

NH4-N (mg/L) Pourakino R. @ Traill Rd 2016 60 0.002 0.002 0.002 0.005 0.005 0.007 0.013 0.016 

NH4-N (mg/L) Pourakino R. @ Traill Rd 2019 60 0.002 0.002 0.002 0.005 0.005 0.006 0.010 0.014 

NH4-N (mg/L) Sandstone Stm @ Kingston X-ing Rd 2010 60 0.002 0.002 0.004 0.011 0.021 0.023 0.069 0.213 



 
 

XVII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NH4-N (mg/L) Sandstone Stm @ Kingston X-ing Rd 2016 59 0.002 0.003 0.003 0.006 0.019 0.014 0.031 0.588 

NH4-N (mg/L) Sandstone Stm @ Kingston X-ing Rd 2019 59 0.002 0.003 0.003 0.006 0.021 0.014 0.057 0.588 

NH4-N (mg/L) Tokanui R. @ Fortrose Otara Rd 2010 60 0.002 0.002 0.007 0.012 0.015 0.019 0.040 0.060 

NH4-N (mg/L) Tokanui R. @ Fortrose Otara Rd 2016 60 0.002 0.003 0.003 0.010 0.017 0.020 0.048 0.151 

NH4-N (mg/L) Tokanui R. @ Fortrose Otara Rd 2019 59 0.002 0.003 0.003 0.010 0.014 0.016 0.047 0.091 

NH4-N (mg/L) Tussock Ck @ Cooper Rd 2010 60 0.004 0.009 0.027 0.050 0.072 0.084 0.252 0.405 

NH4-N (mg/L) Tussock Ck @ Cooper Rd 2016 60 0.004 0.006 0.013 0.034 0.056 0.064 0.194 0.484 

NH4-N (mg/L) Tussock Ck @ Cooper Rd 2019 60 0.005 0.008 0.015 0.033 0.054 0.070 0.145 0.246 

NH4-N (mg/L) Upukerora R. @ Te Anau Milford Rd 2010 60 0.002 0.003 0.003 0.004 0.005 0.007 0.010 0.014 

NH4-N (mg/L) Upukerora R. @ Te Anau Milford Rd 2016 60 0.003 0.003 0.003 0.003 0.004 0.004 0.008 0.018 

NH4-N (mg/L) Upukerora R. @ Te Anau Milford Rd 2019 60 0.003 0.003 0.003 0.003 0.004 0.004 0.005 0.014 

NH4-N (mg/L) Waiau R. @ Duncraigen Rd 2010 60 0.002 0.002 0.003 0.003 0.005 0.005 0.009 0.021 

NH4-N (mg/L) Waiau R. @ Duncraigen Rd 2016 36 0.002 0.002 0.003 0.003 0.003 0.003 0.006 0.011 

NH4-N (mg/L) Waiau R. @ Duncraigen Rd 2019 0         

NH4-N (mg/L) Waiau R. @ Sunnyside 2010 60 0.002 0.002 0.003 0.003 0.004 0.004 0.008 0.018 

NH4-N (mg/L) Waiau R. @ Sunnyside 2016 60 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.006 

NH4-N (mg/L) Waiau R. @ Sunnyside 2019 60 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.011 

NH4-N (mg/L) Waiau R. @ Tuatapere 2010 2 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

NH4-N (mg/L) Waiau R. @ Tuatapere 2016 41 0.002 0.002 0.003 0.003 0.004 0.003 0.007 0.011 

NH4-N (mg/L) Waiau R. @ Tuatapere 2019 60 0.002 0.003 0.003 0.003 0.003 0.003 0.004 0.011 

NH4-N (mg/L) Waihopai R. u/s Queens Drive 2010 59 0.002 0.002 0.009 0.021 0.026 0.034 0.062 0.143 

NH4-N (mg/L) Waihopai R. u/s Queens Drive 2016 60 0.002 0.002 0.003 0.008 0.015 0.020 0.056 0.067 

NH4-N (mg/L) Waihopai R. u/s Queens Drive 2019 60 0.002 0.002 0.003 0.008 0.016 0.020 0.054 0.186 

NH4-N (mg/L) Waikaia R. @ Waikaia 2010 62 0.002 0.002 0.002 0.003 0.005 0.006 0.013 0.026 

NH4-N (mg/L) Waikaia R. @ Waikaia 2016 60 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.006 

NH4-N (mg/L) Waikaia R. @ Waikaia 2019 60 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.011 

NH4-N (mg/L) Waikaia R. @ Waipounamu Br. Rd 2010 60 0.002 0.002 0.002 0.002 0.005 0.007 0.009 0.022 



 
 

XVIII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NH4-N (mg/L) Waikaia R. @ Waipounamu Br. Rd 2016 60 0.002 0.002 0.002 0.002 0.003 0.002 0.003 0.038 

NH4-N (mg/L) Waikaia R. @ Waipounamu Br. Rd 2019 60 0.002 0.002 0.002 0.002 0.003 0.002 0.003 0.038 

NH4-N (mg/L) Waikaia R. u/s Piano Flat 2010 60 0.002 0.002 0.002 0.002 0.005 0.005 0.010 0.064 

NH4-N (mg/L) Waikaia R. u/s Piano Flat 2016 59 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.003 

NH4-N (mg/L) Waikaia R. u/s Piano Flat 2019 59 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.003 

NH4-N (mg/L) Waikaka Stm @ Gore 2010 60 0.003 0.013 0.024 0.032 0.034 0.038 0.064 0.091 

NH4-N (mg/L) Waikaka Stm @ Gore 2016 60 0.002 0.003 0.016 0.022 0.026 0.036 0.057 0.065 

NH4-N (mg/L) Waikaka Stm @ Gore 2019 60 0.002 0.003 0.009 0.020 0.022 0.036 0.047 0.087 

NH4-N (mg/L) Waikawa R. @ Progress Valley 2010 60 0.002 0.002 0.007 0.011 0.013 0.017 0.028 0.052 

NH4-N (mg/L) Waikawa R. @ Progress Valley 2016 60 0.002 0.002 0.003 0.005 0.008 0.009 0.029 0.047 

NH4-N (mg/L) Waikawa R. @ Progress Valley 2019 59 0.002 0.002 0.003 0.006 0.008 0.008 0.027 0.041 

NH4-N (mg/L) Waikiwi Stm @ North Rd 2010 60 0.002 0.003 0.010 0.016 0.023 0.030 0.067 0.116 

NH4-N (mg/L) Waikiwi Stm @ North Rd 2016 60 0.002 0.002 0.003 0.009 0.015 0.021 0.046 0.084 

NH4-N (mg/L) Waikiwi Stm @ North Rd 2019 59 0.002 0.002 0.003 0.011 0.014 0.020 0.038 0.051 

NH4-N (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2010 60 0.002 0.002 0.002 0.003 0.005 0.008 0.014 0.022 

NH4-N (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2016 60 0.002 0.002 0.002 0.002 0.002 0.003 0.005 0.006 

NH4-N (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2019 58 0.002 0.002 0.002 0.002 0.003 0.003 0.005 0.013 

NH4-N (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2010 60 0.003 0.003 0.007 0.011 0.015 0.019 0.039 0.043 

NH4-N (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2016 60 0.003 0.004 0.005 0.010 0.015 0.019 0.042 0.069 

NH4-N (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2019 60 0.002 0.003 0.005 0.007 0.011 0.014 0.033 0.058 

NH4-N (mg/L) Waimatuku Stm d/s Bayswater Bog 2010 60 0.002 0.002 0.008 0.013 0.019 0.025 0.048 0.083 

NH4-N (mg/L) Waimatuku Stm d/s Bayswater Bog 2016 36 0.002 0.002 0.003 0.005 0.011 0.013 0.032 0.077 

NH4-N (mg/L) Waimatuku Stm d/s Bayswater Bog 2019 0         

NH4-N (mg/L) Waimea Stm @ Mandeville 2010 60 0.002 0.002 0.010 0.017 0.031 0.046 0.098 0.152 

NH4-N (mg/L) Waimea Stm @ Mandeville 2016 60 0.002 0.003 0.003 0.006 0.010 0.013 0.034 0.038 

NH4-N (mg/L) Waimea Stm @ Mandeville 2019 60 0.002 0.003 0.004 0.008 0.016 0.024 0.046 0.080 

NH4-N (mg/L) Waimea Stm @ Murphy Rd 2010 60 0.002 0.002 0.003 0.007 0.009 0.011 0.023 0.025 



 
 

XIX  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NH4-N (mg/L) Waimea Stm @ Murphy Rd 2016 36 0.002 0.002 0.003 0.003 0.006 0.007 0.015 0.032 

NH4-N (mg/L) Waimea Stm @ Murphy Rd 2019 0         

NH4-N (mg/L) Waimea Stm @ Nine Mile Rd 2010 60 0.002 0.002 0.011 0.018 0.035 0.041 0.105 0.255 

NH4-N (mg/L) Waimea Stm @ Nine Mile Rd 2016 35 0.002 0.003 0.004 0.008 0.010 0.012 0.026 0.038 

NH4-N (mg/L) Waimea Stm @ Nine Mile Rd 2019 0         

NH4-N (mg/L) Waimea Stm @ Old Balfour Rd 2010 60 0.002 0.002 0.003 0.004 0.007 0.008 0.017 0.030 

NH4-N (mg/L) Waimea Stm @ Old Balfour Rd 2016 36 0.002 0.002 0.002 0.003 0.003 0.003 0.004 0.007 

NH4-N (mg/L) Waimea Stm @ Old Balfour Rd 2019 0         

NH4-N (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2010 60 0.002 0.002 0.008 0.014 0.024 0.026 0.055 0.355 

NH4-N (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2016 35 0.002 0.003 0.003 0.005 0.006 0.008 0.012 0.017 

NH4-N (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2019 0         

NH4-N (mg/L) Waimea Trib. @ McCale Rd 2010 60 0.002 0.002 0.003 0.007 0.016 0.015 0.048 0.281 

NH4-N (mg/L) Waimea Trib. @ McCale Rd 2016 34 0.002 0.002 0.002 0.003 0.004 0.003 0.009 0.031 

NH4-N (mg/L) Waimea Trib. @ McCale Rd 2019 0         

NH4-N (mg/L) Wairaki R. d/s Blackmount Rd 2010 0         

NH4-N (mg/L) Wairaki R. d/s Blackmount Rd 2016 24 0.003 0.003 0.003 0.003 0.003 0.003 0.004 0.010 

NH4-N (mg/L) Wairaki R. d/s Blackmount Rd 2019 60 0.003 0.003 0.003 0.003 0.003 0.003 0.004 0.010 

NH4-N (mg/L) Waituna Ck @ Marshall Rd 2010 60 0.002 0.002 0.007 0.017 0.026 0.033 0.071 0.093 

NH4-N (mg/L) Waituna Ck @ Marshall Rd 2016 60 0.002 0.002 0.002 0.012 0.022 0.033 0.071 0.135 

NH4-N (mg/L) Waituna Ck @ Marshall Rd 2019 59 0.002 0.002 0.002 0.006 0.015 0.021 0.045 0.135 

NH4-N (mg/L) Waituna Ck 1m u/s Waituna Rd 2010 60 0.002 0.008 0.015 0.021 0.032 0.036 0.091 0.122 

NH4-N (mg/L) Waituna Ck 1m u/s Waituna Rd 2016 36 0.002 0.002 0.013 0.031 0.039 0.044 0.138 0.191 

NH4-N (mg/L) Waituna Ck 1m u/s Waituna Rd 2019 0         

NH4-N (mg/L) Whitestone R. d/s Manapouri-Hillside 2010 60 0.002 0.002 0.002 0.003 0.004 0.006 0.010 0.025 

NH4-N (mg/L) Whitestone R. d/s Manapouri-Hillside 2016 60 0.002 0.002 0.003 0.003 0.003 0.003 0.008 0.012 

NH4-N (mg/L) Whitestone R. d/s Manapouri-Hillside 2019 60 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.037 

NH4-N (mg/L) Winton Stm @ Lochiel 2010 60 0.002 0.012 0.022 0.046 0.055 0.074 0.147 0.190 



 
 

XX 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

NH4-N (mg/L) Winton Stm @ Lochiel 2016 60 0.003 0.004 0.031 0.058 0.066 0.082 0.151 0.333 

NH4-N (mg/L) Winton Stm @ Lochiel 2019 60 0.003 0.004 0.043 0.070 0.114 0.110 0.245 1.680 

NH4-N (mg/L) Winton Stm d/s Winton Dam 2010 60 0.002 0.003 0.007 0.010 0.010 0.012 0.023 0.034 

NH4-N (mg/L) Winton Stm d/s Winton Dam 2016 36 0.002 0.002 0.003 0.004 0.006 0.008 0.015 0.023 

NH4-N (mg/L) Winton Stm d/s Winton Dam 2019 0         

DIN (mg/L) Aparima R. @ Dunrobin 2010 60 0.010 0.010 0.020 0.040 0.050 0.070 0.120 0.350 

DIN (mg/L) Aparima R. @ Dunrobin 2016 60 0.005 0.010 0.020 0.030 0.052 0.080 0.121 0.200 

DIN (mg/L) Aparima R. @ Dunrobin 2019 60 0.010 0.010 0.020 0.030 0.047 0.070 0.111 0.200 

DIN (mg/L) Aparima R. @ Otautau 2010 60 0.180 0.220 0.338 0.520 0.611 0.748 1.220 1.810 

DIN (mg/L) Aparima R. @ Otautau 2016 36 0.350 0.393 0.490 0.595 0.717 0.860 1.333 1.460 

DIN (mg/L) Aparima R. @ Otautau 2019 0         

DIN (mg/L) Aparima R. @ Thornbury 2010 60 0.220 0.280 0.438 0.610 0.807 1.065 1.765 2.440 

DIN (mg/L) Aparima R. @ Thornbury 2016 60 0.190 0.299 0.450 0.695 0.798 1.038 1.656 1.890 

DIN (mg/L) Aparima R. @ Thornbury 2019 60 0.190 0.260 0.425 0.700 0.761 1.030 1.563 1.710 

DIN (mg/L) Bog Burn d/s Hundred Line Rd 2010 60 0.080 0.139 0.328 0.665 1.045 1.528 2.379 5.520 

DIN (mg/L) Bog Burn d/s Hundred Line Rd 2016 60 0.200 0.279 0.605 1.110 1.431 1.723 3.730 6.690 

DIN (mg/L) Bog Burn d/s Hundred Line Rd 2019 60 0.100 0.149 0.418 0.950 1.286 1.568 3.502 6.410 

DIN (mg/L) Carran Ck @ Waituna Lagoon Rd 2010 60 0.070 0.090 0.220 0.455 0.606 0.795 1.772 2.070 

DIN (mg/L) Carran Ck @ Waituna Lagoon Rd 2016 60 0.010 0.060 0.150 0.485 0.584 0.808 1.756 1.970 

DIN (mg/L) Carran Ck @ Waituna Lagoon Rd 2019 58 0.050 0.080 0.170 0.410 0.620 0.758 1.858 2.650 

DIN (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2010 60 0.010 0.020 0.028 0.040 0.052 0.070 0.110 0.140 

DIN (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2016 37 0.015 0.020 0.020 0.030 0.039 0.040 0.096 0.140 

DIN (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2019 0         

DIN (mg/L) Cascade Stm @ Pourakino Valley Rd 2010 60 0.010 0.010 0.020 0.030 0.029 0.040 0.050 0.070 

DIN (mg/L) Cascade Stm @ Pourakino Valley Rd 2016 60 0.005 0.010 0.020 0.020 0.027 0.030 0.040 0.120 

DIN (mg/L) Cascade Stm @ Pourakino Valley Rd 2019 60 0.010 0.010 0.020 0.030 0.030 0.030 0.050 0.120 

DIN (mg/L) Cromel Stm @ Selbie Rd 2010 60 0.005 0.010 0.010 0.020 0.019 0.020 0.040 0.060 



 
 

XXI  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DIN (mg/L) Cromel Stm @ Selbie Rd 2016 60 0.005 0.005 0.010 0.020 0.017 0.020 0.030 0.040 

DIN (mg/L) Cromel Stm @ Selbie Rd 2019 62 0.005 0.010 0.010 0.020 0.020 0.020 0.030 0.080 

DIN (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2010 0         

DIN (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2016 24 0.130 0.214 0.468 1.010 1.108 1.605 2.344 3.020 

DIN (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2019 60 0.130 0.248 0.393 0.885 1.245 1.845 3.070 4.810 

DIN (mg/L) Dunsdale Stm @ Dunsdale Reserve 2010 72 0.005 0.036 0.110 0.210 0.206 0.283 0.395 0.520 

DIN (mg/L) Dunsdale Stm @ Dunsdale Reserve 2016 60 0.010 0.020 0.068 0.180 0.172 0.220 0.340 0.440 

DIN (mg/L) Dunsdale Stm @ Dunsdale Reserve 2019 61 0.020 0.030 0.100 0.210 0.211 0.320 0.370 0.490 

DIN (mg/L) Hamilton Burn @ Affleck Rd 2010 0         

DIN (mg/L) Hamilton Burn @ Affleck Rd 2016 24 0.020 0.043 0.110 0.375 0.571 0.995 1.570 1.590 

DIN (mg/L) Hamilton Burn @ Affleck Rd 2019 60 0.020 0.050 0.138 0.435 0.580 0.983 1.570 1.690 

DIN (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         

DIN (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2016 24 0.015 0.039 0.168 0.780 0.695 1.090 1.449 1.560 

DIN (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2019 60 0.005 0.010 0.135 0.630 0.669 1.045 1.561 2.110 

DIN (mg/L) Irthing Stm @ Ellis Rd 2010 60 0.070 0.309 0.718 0.975 1.143 1.573 2.313 3.010 

DIN (mg/L) Irthing Stm @ Ellis Rd 2016 60 0.240 0.517 1.118 1.490 1.507 1.925 2.615 3.010 

DIN (mg/L) Irthing Stm @ Ellis Rd 2019 60 0.240 0.568 1.093 1.535 1.642 2.160 3.025 3.710 

DIN (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

DIN (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2016 24 0.005 0.005 0.015 0.075 0.089 0.145 0.233 0.280 

DIN (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2019 60 0.005 0.005 0.019 0.075 0.094 0.160 0.252 0.390 

DIN (mg/L) Longridge Stm @ Sandstone 2010 60 1.310 1.629 2.218 2.715 3.150 3.488 6.330 9.430 

DIN (mg/L) Longridge Stm @ Sandstone 2016 59 2.110 2.490 3.010 3.510 3.699 4.020 5.452 7.870 

DIN (mg/L) Longridge Stm @ Sandstone 2019 60 2.310 2.567 3.020 3.610 3.919 4.360 6.425 7.870 

DIN (mg/L) Makarewa R. @ Lora Gorge Rd 2010 60 0.030 0.079 0.268 0.505 0.596 0.878 1.244 1.650 

DIN (mg/L) Makarewa R. @ Lora Gorge Rd 2016 60 0.050 0.099 0.350 0.615 0.686 0.973 1.279 1.820 

DIN (mg/L) Makarewa R. @ Lora Gorge Rd 2019 60 0.050 0.070 0.350 0.635 0.694 1.115 1.280 1.340 

DIN (mg/L) Makarewa R. @ Wallacetown 2010 62 0.190 0.321 0.508 1.240 1.353 1.968 2.946 4.370 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DIN (mg/L) Makarewa R. @ Wallacetown 2016 60 0.240 0.280 0.490 1.160 1.181 1.630 3.017 3.510 

DIN (mg/L) Makarewa R. @ Wallacetown 2019 60 0.130 0.237 0.440 1.225 1.130 1.630 2.255 3.010 

DIN (mg/L) Mararoa R. @ South Mavora Lake 2010 60 0.005 0.005 0.005 0.010 0.021 0.010 0.031 0.570 

DIN (mg/L) Mararoa R. @ South Mavora Lake 2016 59 0.005 0.005 0.005 0.010 0.011 0.010 0.020 0.060 

DIN (mg/L) Mararoa R. @ South Mavora Lake 2019 60 0.005 0.005 0.005 0.005 0.008 0.010 0.020 0.020 

DIN (mg/L) Mararoa R. @ The Key 2010 60 0.015 0.040 0.060 0.095 0.130 0.173 0.302 0.570 

DIN (mg/L) Mararoa R. @ The Key 2016 60 0.020 0.049 0.100 0.130 0.154 0.203 0.285 0.400 

DIN (mg/L) Mararoa R. @ The Key 2019 60 0.020 0.030 0.098 0.120 0.148 0.200 0.321 0.420 

DIN (mg/L) Mararoa R. @ Weir Rd 2010 60 0.110 0.139 0.220 0.295 0.322 0.400 0.555 0.720 

DIN (mg/L) Mararoa R. @ Weir Rd 2016 60 0.140 0.199 0.298 0.380 0.394 0.453 0.671 0.720 

DIN (mg/L) Mararoa R. @ Weir Rd 2019 60 0.140 0.180 0.290 0.385 0.392 0.465 0.631 0.730 

DIN (mg/L) Mataura R. 200m d/s Mataura Br. 2010 60 0.340 0.438 0.718 0.900 0.999 1.165 1.871 2.510 

DIN (mg/L) Mataura R. 200m d/s Mataura Br. 2016 59 0.320 0.439 0.690 0.890 0.906 1.110 1.427 1.800 

DIN (mg/L) Mataura R. 200m d/s Mataura Br. 2019 59 0.320 0.428 0.755 0.950 0.941 1.105 1.375 1.780 

DIN (mg/L) Mataura R. @ Garston 2010 60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

DIN (mg/L) Mataura R. @ Garston 2016 36 0.090 0.120 0.170 0.235 0.229 0.280 0.335 0.370 

DIN (mg/L) Mataura R. @ Garston 2019 0         

DIN (mg/L) Mataura R. @ Gore 2010 60 0.310 0.438 0.640 0.820 0.894 1.050 1.501 2.350 

DIN (mg/L) Mataura R. @ Gore 2016 60 0.310 0.408 0.668 0.850 0.857 1.038 1.257 1.630 

DIN (mg/L) Mataura R. @ Gore 2019 60 0.310 0.369 0.758 0.930 0.900 1.050 1.285 1.550 

DIN (mg/L) Mataura R. @ Gorge Rd 2010 62 0.000 0.572 0.803 0.955 1.055 1.183 2.016 2.400 

DIN (mg/L) Mataura R. @ Gorge Rd 2016 36 0.530 0.653 0.848 1.045 1.058 1.233 1.625 1.920 

DIN (mg/L) Mataura R. @ Gorge Rd 2019 0         

DIN (mg/L) Mataura R. @ Mataura Island Br. 2010 60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

DIN (mg/L) Mataura R. @ Mataura Island Br. 2016 60 0.000 0.000 0.000 0.725 0.618 1.028 1.440 1.550 

DIN (mg/L) Mataura R. @ Mataura Island Br. 2019 60 0.420 0.558 0.780 0.925 0.957 1.120 1.480 1.630 

DIN (mg/L) Mataura R. @ Otamita Br. 2010 60 0.140 0.290 0.518 0.690 0.722 0.913 1.221 1.340 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DIN (mg/L) Mataura R. @ Otamita Br. 2016 36 0.320 0.413 0.548 0.835 0.793 0.970 1.205 1.310 

DIN (mg/L) Mataura R. @ Otamita Br. 2019 0         

DIN (mg/L) Mataura R. @ Parawa 2010 60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

DIN (mg/L) Mataura R. @ Parawa 2016 60 0.000 0.000 0.000 0.275 0.231 0.380 0.453 0.540 

DIN (mg/L) Mataura R. @ Parawa 2019 60 0.130 0.150 0.285 0.365 0.351 0.420 0.530 0.550 

DIN (mg/L) Mimihau Stm @ Wyndham 2010 60 0.260 0.368 0.545 0.825 0.856 1.090 1.588 1.850 

DIN (mg/L) Mimihau Stm @ Wyndham 2016 60 0.220 0.440 0.675 0.835 0.890 1.133 1.402 1.500 

DIN (mg/L) Mimihau Stm @ Wyndham 2019 60 0.290 0.357 0.598 0.795 0.864 1.143 1.442 1.500 

DIN (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2010 58 0.000 0.170 0.300 0.400 0.407 0.498 0.665 0.890 

DIN (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2016 59 0.000 0.099 0.135 0.170 0.179 0.210 0.270 0.660 

DIN (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2019 59 0.000 0.089 0.130 0.160 0.153 0.180 0.211 0.250 

DIN (mg/L) Moffat Ck @ Moffat Rd 2010 60 0.005 0.040 0.079 0.240 0.515 0.695 1.867 3.010 

DIN (mg/L) Moffat Ck @ Moffat Rd 2016 60 0.010 0.040 0.080 0.285 0.520 0.713 1.715 2.590 

DIN (mg/L) Moffat Ck @ Moffat Rd 2019 59 0.020 0.049 0.105 0.300 0.551 0.690 2.019 2.820 

DIN (mg/L) Mokoreta R. @ Wyndham R. Rd 2010 61 0.290 0.420 0.730 1.090 1.071 1.410 1.750 1.920 

DIN (mg/L) Mokoreta R. @ Wyndham R. Rd 2016 60 0.390 0.517 0.773 1.155 1.123 1.463 1.752 1.950 

DIN (mg/L) Mokoreta R. @ Wyndham R. Rd 2019 60 0.130 0.457 0.695 1.055 1.080 1.465 1.781 2.010 

DIN (mg/L) Mokotua Stm @ Awarua 2010 60 0.010 0.020 0.029 0.040 0.116 0.060 0.321 2.240 

DIN (mg/L) Mokotua Stm @ Awarua 2016 60 0.010 0.010 0.020 0.030 0.049 0.070 0.131 0.220 

DIN (mg/L) Mokotua Stm @ Awarua 2019 59 0.005 0.010 0.015 0.020 0.031 0.025 0.105 0.250 

DIN (mg/L) North Peak Stm @ Waimea Valley Rd 2010 60 0.020 0.088 0.278 0.685 0.817 1.188 2.163 3.330 

DIN (mg/L) North Peak Stm @ Waimea Valley Rd 2016 59 0.010 0.020 0.075 0.380 0.554 0.795 1.678 2.030 

DIN (mg/L) North Peak Stm @ Waimea Valley Rd 2019 60 0.005 0.020 0.058 0.280 0.487 0.690 1.451 2.030 

DIN (mg/L) Opouriki Stm @ Tweedie Rd 2010 60 0.450 0.946 1.148 1.505 1.593 1.988 2.465 2.940 

DIN (mg/L) Opouriki Stm @ Tweedie Rd 2016 60 1.050 1.319 1.528 1.875 2.017 2.435 3.265 3.560 

DIN (mg/L) Opouriki Stm @ Tweedie Rd 2019 60 1.200 1.320 1.490 1.900 2.051 2.490 3.399 4.050 

DIN (mg/L) Orauea R. @ Orawia Pukemaori Rd 2010 60 0.005 0.020 0.125 0.420 0.549 0.833 1.246 1.930 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DIN (mg/L) Orauea R. @ Orawia Pukemaori Rd 2016 60 0.005 0.020 0.085 0.525 0.583 1.000 1.292 1.660 

DIN (mg/L) Orauea R. @ Orawia Pukemaori Rd 2019 60 0.005 0.005 0.075 0.515 0.621 1.070 1.487 2.140 

DIN (mg/L) Oreti R. @ Centre Bush 2010 60 0.000 0.296 0.518 0.700 0.790 0.993 1.515 2.110 

DIN (mg/L) Oreti R. @ Centre Bush 2016 36 0.570 0.658 0.783 0.915 0.969 1.100 1.438 1.620 

DIN (mg/L) Oreti R. @ Centre Bush 2019 0         

DIN (mg/L) Oreti R. @ Lumsden Br. 2010 61 0.000 0.000 0.000 0.000 0.015 0.000 0.000 0.900 

DIN (mg/L) Oreti R. @ Lumsden Br. 2016 60 0.000 0.000 0.000 0.415 0.434 0.755 1.092 1.250 

DIN (mg/L) Oreti R. @ Lumsden Br. 2019 60 0.140 0.239 0.450 0.625 0.685 0.868 1.252 1.650 

DIN (mg/L) Oreti R. @ Three Kings 2010 60 0.010 0.020 0.030 0.040 0.048 0.060 0.081 0.160 

DIN (mg/L) Oreti R. @ Three Kings 2016 60 0.010 0.020 0.040 0.040 0.048 0.060 0.080 0.100 

DIN (mg/L) Oreti R. @ Three Kings 2019 60 0.010 0.020 0.030 0.040 0.041 0.050 0.071 0.110 

DIN (mg/L) Oreti R. @ Wallacetown 2010 60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

DIN (mg/L) Oreti R. @ Wallacetown 2016 60 0.000 0.000 0.000 0.705 0.734 1.033 1.963 2.310 

DIN (mg/L) Oreti R. @ Wallacetown 2019 60 0.360 0.448 0.658 0.970 1.121 1.528 2.120 2.510 

DIN (mg/L) Otamita Stm @ Mandeville 2010 60 0.020 0.060 0.265 0.625 0.756 1.118 1.811 2.170 

DIN (mg/L) Otamita Stm @ Mandeville 2016 60 0.030 0.040 0.288 0.775 0.870 1.350 2.025 2.210 

DIN (mg/L) Otamita Stm @ Mandeville 2019 60 0.010 0.030 0.145 0.820 0.822 1.363 1.776 2.510 

DIN (mg/L) Otapiri Stm @ Otapiri Gorge 2010 60 0.060 0.070 0.198 0.470 0.627 0.903 1.616 3.730 

DIN (mg/L) Otapiri Stm @ Otapiri Gorge 2016 60 0.005 0.070 0.258 0.560 0.652 0.963 1.552 1.840 

DIN (mg/L) Otapiri Stm @ Otapiri Gorge 2019 60 0.080 0.140 0.328 0.645 0.688 1.010 1.521 1.630 

DIN (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2010 60 0.080 0.159 0.415 0.820 1.080 1.443 2.639 3.960 

DIN (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2016 60 0.130 0.179 0.458 0.855 1.075 1.455 3.060 3.630 

DIN (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2019 59 0.150 0.228 0.500 0.860 1.185 1.670 2.961 4.230 

DIN (mg/L) Otautau Stm @ Waikouro 2010 60 0.100 0.288 0.508 0.890 0.968 1.190 2.068 2.540 

DIN (mg/L) Otautau Stm @ Waikouro 2016 96 0.130 0.230 0.535 0.905 1.062 1.350 2.515 3.340 

DIN (mg/L) Otautau Stm @ Waikouro 2019 60 0.130 0.279 0.603 0.960 1.108 1.430 2.465 3.340 

DIN (mg/L) Otepuni Ck @ Nith St. 2010 60 0.300 0.556 0.860 1.555 1.619 2.073 3.506 4.570 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DIN (mg/L) Otepuni Ck @ Nith St. 2016 60 0.640 0.768 0.943 1.375 1.539 1.943 2.599 3.680 

DIN (mg/L) Otepuni Ck @ Nith St. 2019 60 0.640 0.799 0.918 1.275 1.431 1.720 2.856 3.210 

DIN (mg/L) Oteramika Stm @ Seaward Downs 2010 60 0.015 0.069 0.620 1.570 1.707 2.565 3.898 4.860 

DIN (mg/L) Oteramika Stm @ Seaward Downs 2016 60 0.005 0.236 1.003 1.640 1.945 2.793 3.791 4.650 

DIN (mg/L) Oteramika Stm @ Seaward Downs 2019 59 0.005 0.020 1.015 1.900 2.133 3.000 5.000 5.810 

DIN (mg/L) Pourakino R. @ Centre Rd 2010 0         

DIN (mg/L) Pourakino R. @ Centre Rd 2016 0         

DIN (mg/L) Pourakino R. @ Centre Rd 2019 0         

DIN (mg/L) Pourakino R. @ Ermedale Rd 2010 60 0.000 0.040 0.060 0.110 0.121 0.170 0.251 0.330 

DIN (mg/L) Pourakino R. @ Ermedale Rd 2016 36 0.030 0.038 0.068 0.125 0.124 0.155 0.235 0.260 

DIN (mg/L) Pourakino R. @ Ermedale Rd 2019 0         

DIN (mg/L) Pourakino R. @ Traill Rd 2010 60 0.060 0.070 0.118 0.150 0.198 0.243 0.341 1.510 

DIN (mg/L) Pourakino R. @ Traill Rd 2016 60 0.020 0.070 0.118 0.180 0.184 0.250 0.331 0.380 

DIN (mg/L) Pourakino R. @ Traill Rd 2019 60 0.060 0.060 0.108 0.185 0.205 0.275 0.381 0.590 

DIN (mg/L) Sandstone Stm @ Kingston X-ing Rd 2010 60 0.005 0.040 0.535 1.295 2.855 2.725 15.884 19.060 

DIN (mg/L) Sandstone Stm @ Kingston X-ing Rd 2016 59 0.020 0.068 0.390 1.480 1.605 2.465 3.630 5.260 

DIN (mg/L) Sandstone Stm @ Kingston X-ing Rd 2019 59 0.005 0.029 0.255 1.490 1.583 2.285 4.278 5.350 

DIN (mg/L) Tokanui R. @ Fortrose Otara Rd 2010 60 0.350 0.500 0.758 0.980 1.048 1.343 1.682 1.800 

DIN (mg/L) Tokanui R. @ Fortrose Otara Rd 2016 60 0.570 0.657 0.893 1.095 1.176 1.518 1.652 2.070 

DIN (mg/L) Tokanui R. @ Fortrose Otara Rd 2019 59 0.070 0.458 0.775 0.990 1.053 1.465 1.655 1.830 

DIN (mg/L) Tussock Ck @ Cooper Rd 2010 60 0.140 0.259 0.570 1.570 1.715 2.495 3.882 5.900 

DIN (mg/L) Tussock Ck @ Cooper Rd 2016 60 0.080 0.130 0.860 1.560 1.633 2.243 3.494 5.410 

DIN (mg/L) Tussock Ck @ Cooper Rd 2019 60 0.070 0.272 0.720 1.510 1.562 2.385 3.034 3.680 

DIN (mg/L) Upukerora R. @ Te Anau Milford Rd 2010 60 0.015 0.059 0.098 0.130 0.148 0.180 0.272 0.510 

DIN (mg/L) Upukerora R. @ Te Anau Milford Rd 2016 60 0.060 0.070 0.100 0.145 0.148 0.180 0.240 0.260 

DIN (mg/L) Upukerora R. @ Te Anau Milford Rd 2019 60 0.060 0.070 0.100 0.150 0.155 0.200 0.261 0.320 

DIN (mg/L) Waiau R. @ Duncraigen Rd 2010 60 0.005 0.100 0.188 0.280 0.300 0.353 0.631 0.840 



 
 

XXVI  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DIN (mg/L) Waiau R. @ Duncraigen Rd 2016 36 0.110 0.158 0.298 0.350 0.362 0.423 0.665 0.720 

DIN (mg/L) Waiau R. @ Duncraigen Rd 2019 0         

DIN (mg/L) Waiau R. @ Sunnyside 2010 61 0.000 0.050 0.080 0.130 0.211 0.170 0.330 2.820 

DIN (mg/L) Waiau R. @ Sunnyside 2016 60 0.060 0.080 0.110 0.150 0.174 0.210 0.331 0.540 

DIN (mg/L) Waiau R. @ Sunnyside 2019 60 0.060 0.080 0.138 0.180 0.184 0.223 0.321 0.370 

DIN (mg/L) Waiau R. @ Tuatapere 2010 61 0.000 0.000 0.000 0.000 0.006 0.000 0.000 0.340 

DIN (mg/L) Waiau R. @ Tuatapere 2016 60 0.000 0.000 0.000 0.160 0.175 0.270 0.453 0.570 

DIN (mg/L) Waiau R. @ Tuatapere 2019 60 0.090 0.120 0.215 0.265 0.286 0.325 0.541 0.590 

DIN (mg/L) Waihopai R. u/s Queens Drive 2010 60 0.600 0.690 1.110 1.905 2.285 3.303 4.276 7.440 

DIN (mg/L) Waihopai R. u/s Queens Drive 2016 60 0.830 1.109 1.525 2.290 2.347 2.955 3.860 4.950 

DIN (mg/L) Waihopai R. u/s Queens Drive 2019 60 0.400 0.971 1.525 2.180 2.392 2.950 4.736 6.060 

DIN (mg/L) Waikaia R. @ Waikaia 2010 62 0.050 0.070 0.100 0.140 0.156 0.188 0.270 0.500 

DIN (mg/L) Waikaia R. @ Waikaia 2016 60 0.040 0.070 0.108 0.160 0.169 0.213 0.301 0.420 

DIN (mg/L) Waikaia R. @ Waikaia 2019 60 0.070 0.080 0.110 0.145 0.169 0.200 0.311 0.570 

DIN (mg/L) Waikaia R. @ Waipounamu Br. Rd 2010 60 0.130 0.189 0.330 0.490 0.490 0.625 0.784 1.050 

DIN (mg/L) Waikaia R. @ Waipounamu Br. Rd 2016 60 0.090 0.190 0.388 0.550 0.541 0.653 0.971 1.140 

DIN (mg/L) Waikaia R. @ Waipounamu Br. Rd 2019 60 0.090 0.230 0.370 0.525 0.558 0.723 0.991 1.140 

DIN (mg/L) Waikaia R. u/s Piano Flat 2010 60 0.010 0.010 0.015 0.020 0.043 0.030 0.060 0.970 

DIN (mg/L) Waikaia R. u/s Piano Flat 2016 60 0.000 0.005 0.020 0.020 0.022 0.030 0.040 0.050 

DIN (mg/L) Waikaia R. u/s Piano Flat 2019 60 0.000 0.010 0.020 0.020 0.023 0.030 0.040 0.050 

DIN (mg/L) Waikaka Stm @ Gore 2010 60 0.030 0.110 0.298 0.665 0.970 1.423 2.601 3.400 

DIN (mg/L) Waikaka Stm @ Gore 2016 60 0.070 0.110 0.325 0.830 0.939 1.430 2.104 2.340 

DIN (mg/L) Waikaka Stm @ Gore 2019 60 0.020 0.049 0.278 0.800 0.889 1.415 2.042 2.810 

DIN (mg/L) Waikawa R. @ Progress Valley 2010 60 0.240 0.318 0.438 0.675 0.675 0.890 1.141 1.220 

DIN (mg/L) Waikawa R. @ Progress Valley 2016 60 0.110 0.339 0.518 0.640 0.694 0.893 1.072 1.220 

DIN (mg/L) Waikawa R. @ Progress Valley 2019 59 0.170 0.279 0.440 0.610 0.645 0.855 1.071 1.220 

DIN (mg/L) Waikiwi Stm @ North Rd 2010 60 1.240 1.340 1.843 2.455 2.661 3.288 4.764 5.100 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DIN (mg/L) Waikiwi Stm @ North Rd 2016 60 1.600 1.859 2.330 2.765 2.883 3.445 4.146 4.860 

DIN (mg/L) Waikiwi Stm @ North Rd 2019 59 1.040 1.448 2.320 2.710 2.907 3.485 4.668 6.060 

DIN (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2010 60 0.100 0.110 0.150 0.200 0.207 0.240 0.351 0.430 

DIN (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2016 60 0.060 0.090 0.128 0.170 0.170 0.210 0.260 0.300 

DIN (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2019 59 0.000 0.080 0.110 0.150 0.156 0.205 0.260 0.270 

DIN (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2010 61 0.000 1.720 2.220 3.210 3.378 4.460 6.240 6.650 

DIN (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2016 60 1.800 2.305 2.788 3.525 3.643 4.263 5.559 7.440 

DIN (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2019 60 1.800 1.949 2.710 3.410 3.650 4.443 6.264 7.830 

DIN (mg/L) Waimatuku Stm d/s Bayswater Bog 2010 60 0.500 0.715 1.010 1.335 1.453 1.825 2.606 2.860 

DIN (mg/L) Waimatuku Stm d/s Bayswater Bog 2016 36 0.260 0.478 1.085 1.590 1.623 2.110 2.575 3.800 

DIN (mg/L) Waimatuku Stm d/s Bayswater Bog 2019 0         

DIN (mg/L) Waimea Stm @ Mandeville 2010 60 0.020 0.497 1.355 2.080 2.360 3.075 5.294 6.930 

DIN (mg/L) Waimea Stm @ Mandeville 2016 60 1.410 1.646 2.410 2.975 3.111 3.910 4.673 5.470 

DIN (mg/L) Waimea Stm @ Mandeville 2019 60 1.030 1.698 2.510 3.260 3.422 4.290 5.472 6.310 

DIN (mg/L) Waimea Stm @ Murphy Rd 2010 60 0.020 0.060 0.553 1.220 1.868 3.128 5.176 6.310 

DIN (mg/L) Waimea Stm @ Murphy Rd 2016 36 0.030 0.038 0.685 1.700 1.938 3.060 4.063 4.430 

DIN (mg/L) Waimea Stm @ Murphy Rd 2019 0         

DIN (mg/L) Waimea Stm @ Nine Mile Rd 2010 60 0.240 1.009 1.755 2.325 2.666 3.323 5.317 6.610 

DIN (mg/L) Waimea Stm @ Nine Mile Rd 2016 35 2.410 2.510 3.010 3.410 3.519 4.010 4.747 5.220 

DIN (mg/L) Waimea Stm @ Nine Mile Rd 2019 0         

DIN (mg/L) Waimea Stm @ Old Balfour Rd 2010 60 0.020 0.059 0.130 0.365 0.570 0.805 1.611 2.010 

DIN (mg/L) Waimea Stm @ Old Balfour Rd 2016 36 0.010 0.018 0.118 0.520 0.595 1.025 1.485 1.970 

DIN (mg/L) Waimea Stm @ Old Balfour Rd 2019 0         

DIN (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2010 60 1.070 1.720 2.418 3.015 3.308 3.798 5.955 6.910 

DIN (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2016 35 2.310 3.160 3.860 4.210 4.295 4.760 5.613 6.310 

DIN (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2019 0         

DIN (mg/L) Waimea Trib. @ McCale Rd 2010 60 0.000 0.110 0.280 0.470 0.677 0.873 1.751 2.620 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DIN (mg/L) Waimea Trib. @ McCale Rd 2016 35 0.000 0.101 0.280 0.450 0.630 0.945 1.316 1.730 

DIN (mg/L) Waimea Trib. @ McCale Rd 2019 0         

DIN (mg/L) Wairaki R. d/s Blackmount Rd 2010 0         

DIN (mg/L) Wairaki R. d/s Blackmount Rd 2016 24 0.030 0.030 0.048 0.120 0.151 0.200 0.397 0.410 

DIN (mg/L) Wairaki R. d/s Blackmount Rd 2019 60 0.020 0.030 0.060 0.135 0.158 0.213 0.381 0.470 

DIN (mg/L) Waituna Ck @ Marshall Rd 2010 60 0.060 0.286 0.753 1.320 1.583 2.215 3.926 4.570 

DIN (mg/L) Waituna Ck @ Marshall Rd 2016 60 0.180 0.614 0.848 1.560 1.573 2.235 2.961 4.690 

DIN (mg/L) Waituna Ck @ Marshall Rd 2019 59 0.030 0.391 0.765 1.140 1.508 2.000 3.452 4.360 

DIN (mg/L) Waituna Ck 1m u/s Waituna Rd 2010 31 0.2 0.3 0.8 1.1 1.2 1.5 3.0 3.0 

DIN (mg/L) Waituna Ck 1m u/s Waituna Rd 2016 19 0.5 0.6 1.0 1.4 1.2 1.5 1.9 2.1 

DIN (mg/L) Waituna Ck 1m u/s Waituna Rd 2019 0         

DIN (mg/L) Whitestone R. d/s Manapouri-Hillside 2010 60 0.030 0.129 0.248 0.405 0.436 0.550 0.856 1.310 

DIN (mg/L) Whitestone R. d/s Manapouri-Hillside 2016 60 0.190 0.240 0.373 0.490 0.565 0.633 1.180 1.630 

DIN (mg/L) Whitestone R. d/s Manapouri-Hillside 2019 60 0.190 0.220 0.310 0.460 0.522 0.605 1.181 1.240 

DIN (mg/L) Winton Stm @ Lochiel 2010 60 0.280 0.438 1.013 1.385 1.844 2.463 4.172 5.730 

DIN (mg/L) Winton Stm @ Lochiel 2016 60 0.510 0.843 1.170 1.655 1.919 2.228 4.304 7.360 

DIN (mg/L) Winton Stm @ Lochiel 2019 60 0.510 0.846 1.108 1.775 1.921 2.228 3.987 7.360 

DIN (mg/L) Winton Stm d/s Winton Dam 2010 60 0.030 0.040 0.100 0.260 0.420 0.635 1.373 1.990 

DIN (mg/L) Winton Stm d/s Winton Dam 2016 36 0.030 0.038 0.130 0.460 0.621 0.925 1.650 2.210 

DIN (mg/L) Winton Stm d/s Winton Dam 2019 0         

DRP (mg/L) Aparima R. @ Dunrobin 2010 31 0.004 0.004 0.005 0.007 0.009 0.008 0.022 0.057 

DRP (mg/L) Aparima R. @ Dunrobin 2016 9 0.004 0.004 0.004 0.004 0.005 0.005 0.007 0.007 

DRP (mg/L) Aparima R. @ Dunrobin 2019 9 0.004 0.004 0.004 0.005 0.005 0.006 0.007 0.007 

DRP (mg/L) Aparima R. @ Otautau 2010 44 0.004 0.004 0.007 0.008 0.008 0.009 0.011 0.017 

DRP (mg/L) Aparima R. @ Otautau 2016 18 0.004 0.004 0.005 0.006 0.008 0.008 0.015 0.023 

DRP (mg/L) Aparima R. @ Otautau 2019 0         

DRP (mg/L) Aparima R. @ Thornbury 2010 52 0.004 0.005 0.007 0.010 0.011 0.013 0.019 0.030 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DRP (mg/L) Aparima R. @ Thornbury 2016 40 0.004 0.004 0.006 0.009 0.010 0.012 0.018 0.047 

DRP (mg/L) Aparima R. @ Thornbury 2019 45 0.004 0.004 0.006 0.007 0.008 0.009 0.014 0.016 

DRP (mg/L) Bog Burn d/s Hundred Line Rd 2010 59 0.006 0.011 0.016 0.020 0.023 0.026 0.041 0.092 

DRP (mg/L) Bog Burn d/s Hundred Line Rd 2016 60 0.014 0.015 0.023 0.028 0.031 0.032 0.043 0.210 

DRP (mg/L) Bog Burn d/s Hundred Line Rd 2019 60 0.010 0.014 0.022 0.027 0.030 0.032 0.045 0.133 

DRP (mg/L) Carran Ck @ Waituna Lagoon Rd 2010 59 0.008 0.014 0.022 0.032 0.038 0.047 0.060 0.170 

DRP (mg/L) Carran Ck @ Waituna Lagoon Rd 2016 60 0.011 0.025 0.040 0.044 0.048 0.056 0.079 0.098 

DRP (mg/L) Carran Ck @ Waituna Lagoon Rd 2019 59 0.018 0.023 0.038 0.044 0.050 0.059 0.085 0.150 

DRP (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2010 59 0.007 0.011 0.018 0.025 0.043 0.071 0.111 0.180 

DRP (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2016 37 0.024 0.033 0.054 0.066 0.066 0.078 0.096 0.118 

DRP (mg/L) Carran Ck Trib. @ Waituna Lagoon Rd 2019 0         

DRP (mg/L) Cascade Stm @ Pourakino Valley Rd 2010 18 0.005 0.005 0.005 0.006 0.007 0.007 0.010 0.013 

DRP (mg/L) Cascade Stm @ Pourakino Valley Rd 2016 1 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 

DRP (mg/L) Cascade Stm @ Pourakino Valley Rd 2019 1 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 

DRP (mg/L) Cromel Stm @ Selbie Rd 2010 24 0.004 0.005 0.005 0.006 0.006 0.006 0.008 0.010 

DRP (mg/L) Cromel Stm @ Selbie Rd 2016 2 0.004 0.004 0.005 0.005 0.005 0.006 0.006 0.006 

DRP (mg/L) Cromel Stm @ Selbie Rd 2019 1 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 

DRP (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2010 0         

DRP (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2016 24 0.008 0.011 0.016 0.020 0.022 0.026 0.038 0.044 

DRP (mg/L) Dipton Stm @ South Hillend-Dipton Rd 2019 59 0.004 0.006 0.012 0.016 0.019 0.020 0.035 0.145 

DRP (mg/L) Dunsdale Stm @ Dunsdale Reserve 2010 61 0.005 0.007 0.012 0.014 0.014 0.016 0.020 0.022 

DRP (mg/L) Dunsdale Stm @ Dunsdale Reserve 2016 57 0.005 0.005 0.009 0.010 0.011 0.013 0.015 0.018 

DRP (mg/L) Dunsdale Stm @ Dunsdale Reserve 2019 61 0.005 0.007 0.009 0.010 0.011 0.013 0.015 0.018 

DRP (mg/L) Hamilton Burn @ Affleck Rd 2010 0         

DRP (mg/L) Hamilton Burn @ Affleck Rd 2016 22 0.004 0.004 0.004 0.006 0.007 0.008 0.013 0.023 

DRP (mg/L) Hamilton Burn @ Affleck Rd 2019 42 0.004 0.004 0.004 0.006 0.007 0.008 0.013 0.024 

DRP (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DRP (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2016 24 0.006 0.008 0.012 0.015 0.014 0.017 0.022 0.023 

DRP (mg/L) Hedgehope Stm 20m u/s Makarewa Confl. 2019 54 0.006 0.006 0.008 0.012 0.013 0.016 0.022 0.045 

DRP (mg/L) Irthing Stm @ Ellis Rd 2010 38 0.004 0.005 0.005 0.007 0.007 0.008 0.010 0.013 

DRP (mg/L) Irthing Stm @ Ellis Rd 2016 17 0.004 0.004 0.004 0.004 0.006 0.005 0.014 0.020 

DRP (mg/L) Irthing Stm @ Ellis Rd 2019 11 0.004 0.004 0.004 0.004 0.006 0.006 0.011 0.013 

DRP (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

DRP (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2016 18 0.004 0.004 0.004 0.005 0.005 0.006 0.007 0.008 

DRP (mg/L) Lill Burn @ Lill Burn-Monowai Rd 2019 34 0.004 0.004 0.004 0.005 0.005 0.006 0.007 0.008 

DRP (mg/L) Longridge Stm @ Sandstone 2010 57 0.013 0.016 0.024 0.041 0.046 0.053 0.110 0.140 

DRP (mg/L) Longridge Stm @ Sandstone 2016 59 0.008 0.012 0.023 0.033 0.038 0.049 0.068 0.174 

DRP (mg/L) Longridge Stm @ Sandstone 2019 60 0.010 0.016 0.023 0.032 0.045 0.049 0.113 0.330 

DRP (mg/L) Makarewa R. @ Lora Gorge Rd 2010 57 0.005 0.007 0.013 0.016 0.018 0.018 0.028 0.100 

DRP (mg/L) Makarewa R. @ Lora Gorge Rd 2016 59 0.004 0.006 0.010 0.013 0.015 0.018 0.024 0.069 

DRP (mg/L) Makarewa R. @ Lora Gorge Rd 2019 60 0.005 0.007 0.010 0.013 0.015 0.016 0.024 0.074 

DRP (mg/L) Makarewa R. @ Wallacetown 2010 58 0.005 0.007 0.015 0.017 0.027 0.029 0.056 0.230 

DRP (mg/L) Makarewa R. @ Wallacetown 2016 60 0.007 0.010 0.014 0.019 0.021 0.026 0.035 0.050 

DRP (mg/L) Makarewa R. @ Wallacetown 2019 60 0.006 0.008 0.012 0.016 0.018 0.022 0.035 0.060 

DRP (mg/L) Mararoa R. @ South Mavora Lake 2010 6 0.005 0.005 0.006 0.006 0.006 0.006 0.007 0.007 

DRP (mg/L) Mararoa R. @ South Mavora Lake 2016 0         

DRP (mg/L) Mararoa R. @ South Mavora Lake 2019 0         

DRP (mg/L) Mararoa R. @ The Key 2010 11 0.005 0.005 0.005 0.006 0.006 0.007 0.009 0.010 

DRP (mg/L) Mararoa R. @ The Key 2016 0         

DRP (mg/L) Mararoa R. @ The Key 2019 1 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 

DRP (mg/L) Mararoa R. @ Weir Rd 2010 22 0.005 0.005 0.005 0.006 0.007 0.007 0.010 0.010 

DRP (mg/L) Mararoa R. @ Weir Rd 2016 4 0.004 0.004 0.004 0.004 0.004 0.004 0.005 0.005 

DRP (mg/L) Mararoa R. @ Weir Rd 2019 4 0.004 0.004 0.004 0.004 0.005 0.005 0.007 0.007 

DRP (mg/L) Mataura R. 200m d/s Mataura Br. 2010 57 0.005 0.009 0.013 0.017 0.022 0.030 0.051 0.060 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DRP (mg/L) Mataura R. 200m d/s Mataura Br. 2016 51 0.004 0.006 0.008 0.013 0.013 0.016 0.025 0.030 

DRP (mg/L) Mataura R. 200m d/s Mataura Br. 2019 50 0.005 0.006 0.008 0.011 0.012 0.013 0.020 0.047 

DRP (mg/L) Mataura R. @ Garston 2010 0         

DRP (mg/L) Mataura R. @ Garston 2016 27 0.004 0.004 0.005 0.006 0.007 0.007 0.008 0.031 

DRP (mg/L) Mataura R. @ Garston 2019 0         

DRP (mg/L) Mataura R. @ Gore 2010 51 0.004 0.005 0.007 0.010 0.011 0.013 0.025 0.043 

DRP (mg/L) Mataura R. @ Gore 2016 43 0.004 0.004 0.006 0.008 0.009 0.011 0.020 0.022 

DRP (mg/L) Mataura R. @ Gore 2019 43 0.004 0.005 0.006 0.008 0.010 0.011 0.023 0.043 

DRP (mg/L) Mataura R. @ Gorge Rd 2010 58 0.004 0.007 0.011 0.014 0.015 0.016 0.028 0.037 

DRP (mg/L) Mataura R. @ Gorge Rd 2016 33 0.004 0.004 0.006 0.012 0.011 0.015 0.020 0.024 

DRP (mg/L) Mataura R. @ Gorge Rd 2019 0         

DRP (mg/L) Mataura R. @ Mataura Island Br. 2010 0         

DRP (mg/L) Mataura R. @ Mataura Island Br. 2016 34 0.004 0.004 0.008 0.010 0.011 0.014 0.015 0.024 

DRP (mg/L) Mataura R. @ Mataura Island Br. 2019 48 0.004 0.006 0.008 0.010 0.011 0.012 0.018 0.038 

DRP (mg/L) Mataura R. @ Otamita Br. 2010 50 0.004 0.005 0.007 0.010 0.011 0.011 0.022 0.036 

DRP (mg/L) Mataura R. @ Otamita Br. 2016 24 0.004 0.004 0.007 0.009 0.009 0.010 0.013 0.016 

DRP (mg/L) Mataura R. @ Otamita Br. 2019 0         

DRP (mg/L) Mataura R. @ Parawa 2010 0         

DRP (mg/L) Mataura R. @ Parawa 2016 33 0.004 0.004 0.005 0.006 0.006 0.007 0.010 0.010 

DRP (mg/L) Mataura R. @ Parawa 2019 45 0.004 0.004 0.004 0.005 0.007 0.007 0.015 0.026 

DRP (mg/L) Mimihau Stm @ Wyndham 2010 58 0.004 0.008 0.012 0.014 0.015 0.017 0.023 0.030 

DRP (mg/L) Mimihau Stm @ Wyndham 2016 60 0.005 0.006 0.010 0.012 0.012 0.014 0.017 0.032 

DRP (mg/L) Mimihau Stm @ Wyndham 2019 58 0.005 0.007 0.010 0.011 0.012 0.014 0.016 0.039 

DRP (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2010 53 0.005 0.007 0.010 0.012 0.012 0.013 0.017 0.024 

DRP (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2016 58 0.005 0.005 0.008 0.011 0.011 0.014 0.016 0.017 

DRP (mg/L) Mimihau Stm Trib. @ Venlaw Forest 2019 58 0.005 0.006 0.008 0.011 0.011 0.014 0.015 0.016 

DRP (mg/L) Moffat Ck @ Moffat Rd 2010 60 0.014 0.017 0.029 0.043 0.053 0.068 0.101 0.220 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DRP (mg/L) Moffat Ck @ Moffat Rd 2016 60 0.029 0.040 0.055 0.070 0.080 0.096 0.153 0.180 

DRP (mg/L) Moffat Ck @ Moffat Rd 2019 59 0.023 0.033 0.056 0.072 0.082 0.095 0.175 0.300 

DRP (mg/L) Mokoreta R. @ Wyndham R. Rd 2010 57 0.005 0.006 0.009 0.011 0.011 0.013 0.018 0.024 

DRP (mg/L) Mokoreta R. @ Wyndham R. Rd 2016 59 0.004 0.005 0.007 0.009 0.009 0.010 0.013 0.015 

DRP (mg/L) Mokoreta R. @ Wyndham R. Rd 2019 54 0.004 0.004 0.006 0.007 0.008 0.010 0.011 0.020 

DRP (mg/L) Mokotua Stm @ Awarua 2010 42 0.004 0.004 0.006 0.008 0.011 0.011 0.020 0.062 

DRP (mg/L) Mokotua Stm @ Awarua 2016 22 0.004 0.004 0.004 0.004 0.004 0.004 0.006 0.006 

DRP (mg/L) Mokotua Stm @ Awarua 2019 5 0.004 0.004 0.004 0.005 0.005 0.005 0.006 0.006 

DRP (mg/L) North Peak Stm @ Waimea Valley Rd 2010 55 0.005 0.008 0.011 0.017 0.025 0.026 0.051 0.300 

DRP (mg/L) North Peak Stm @ Waimea Valley Rd 2016 57 0.004 0.005 0.009 0.015 0.017 0.020 0.034 0.080 

DRP (mg/L) North Peak Stm @ Waimea Valley Rd 2019 60 0.004 0.005 0.008 0.015 0.016 0.020 0.033 0.080 

DRP (mg/L) Opouriki Stm @ Tweedie Rd 2010 54 0.005 0.005 0.009 0.011 0.012 0.015 0.021 0.032 

DRP (mg/L) Opouriki Stm @ Tweedie Rd 2016 56 0.004 0.005 0.008 0.011 0.015 0.015 0.051 0.063 

DRP (mg/L) Opouriki Stm @ Tweedie Rd 2019 58 0.004 0.004 0.007 0.010 0.011 0.013 0.022 0.054 

DRP (mg/L) Orauea R. @ Orawia Pukemaori Rd 2010 55 0.006 0.007 0.010 0.014 0.017 0.016 0.021 0.240 

DRP (mg/L) Orauea R. @ Orawia Pukemaori Rd 2016 57 0.004 0.006 0.009 0.011 0.014 0.014 0.025 0.115 

DRP (mg/L) Orauea R. @ Orawia Pukemaori Rd 2019 57 0.004 0.005 0.008 0.009 0.011 0.012 0.018 0.058 

DRP (mg/L) Oreti R. @ Centre Bush 2010 35 0.004 0.005 0.006 0.007 0.008 0.008 0.010 0.033 

DRP (mg/L) Oreti R. @ Centre Bush 2016 17 0.004 0.004 0.004 0.005 0.005 0.006 0.007 0.007 

DRP (mg/L) Oreti R. @ Centre Bush 2019 0         

DRP (mg/L) Oreti R. @ Lumsden Br. 2010 0         

DRP (mg/L) Oreti R. @ Lumsden Br. 2016 5 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 

DRP (mg/L) Oreti R. @ Lumsden Br. 2019 2 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 

DRP (mg/L) Oreti R. @ Three Kings 2010 23 0.004 0.004 0.005 0.005 0.006 0.007 0.009 0.010 

DRP (mg/L) Oreti R. @ Three Kings 2016 1 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DRP (mg/L) Oreti R. @ Three Kings 2019 3 0.004 0.004 0.004 0.004 0.004 0.005 0.005 0.005 

DRP (mg/L) Oreti R. @ Wallacetown 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DRP (mg/L) Oreti R. @ Wallacetown 2016 28 0.004 0.005 0.007 0.008 0.008 0.010 0.013 0.020 

DRP (mg/L) Oreti R. @ Wallacetown 2019 41 0.004 0.004 0.005 0.007 0.008 0.009 0.017 0.040 

DRP (mg/L) Otamita Stm @ Mandeville 2010 57 0.004 0.006 0.009 0.012 0.013 0.016 0.021 0.041 

DRP (mg/L) Otamita Stm @ Mandeville 2016 59 0.004 0.005 0.008 0.010 0.010 0.012 0.016 0.028 

DRP (mg/L) Otamita Stm @ Mandeville 2019 59 0.004 0.005 0.008 0.010 0.011 0.012 0.024 0.046 

DRP (mg/L) Otapiri Stm @ Otapiri Gorge 2010 58 0.006 0.009 0.013 0.016 0.017 0.020 0.030 0.041 

DRP (mg/L) Otapiri Stm @ Otapiri Gorge 2016 60 0.006 0.008 0.011 0.015 0.016 0.021 0.027 0.031 

DRP (mg/L) Otapiri Stm @ Otapiri Gorge 2019 60 0.008 0.009 0.011 0.015 0.016 0.019 0.025 0.038 

DRP (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2010 60 0.005 0.010 0.018 0.021 0.025 0.031 0.042 0.067 

DRP (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2016 59 0.012 0.013 0.018 0.023 0.028 0.034 0.047 0.071 

DRP (mg/L) Otautau Stm @ Otautau-Tuatapere Rd 2019 60 0.008 0.012 0.018 0.024 0.027 0.034 0.049 0.066 

DRP (mg/L) Otautau Stm @ Waikouro 2010 57 0.007 0.012 0.019 0.025 0.029 0.037 0.056 0.066 

DRP (mg/L) Otautau Stm @ Waikouro 2016 95 0.008 0.012 0.017 0.021 0.024 0.027 0.036 0.114 

DRP (mg/L) Otautau Stm @ Waikouro 2019 60 0.008 0.013 0.017 0.021 0.025 0.028 0.040 0.114 

DRP (mg/L) Otepuni Ck @ Nith St. 2010 58 0.004 0.007 0.010 0.014 0.025 0.018 0.026 0.530 

DRP (mg/L) Otepuni Ck @ Nith St. 2016 59 0.005 0.006 0.011 0.014 0.015 0.018 0.027 0.046 

DRP (mg/L) Otepuni Ck @ Nith St. 2019 60 0.004 0.006 0.010 0.014 0.014 0.016 0.026 0.046 

DRP (mg/L) Oteramika Stm @ Seaward Downs 2010 60 0.005 0.006 0.012 0.020 0.031 0.035 0.078 0.220 

DRP (mg/L) Oteramika Stm @ Seaward Downs 2016 60 0.008 0.012 0.020 0.029 0.042 0.052 0.076 0.310 

DRP (mg/L) Oteramika Stm @ Seaward Downs 2019 59 0.005 0.008 0.014 0.029 0.035 0.044 0.077 0.210 

DRP (mg/L) Pourakino R. @ Centre Rd 2010 0         

DRP (mg/L) Pourakino R. @ Centre Rd 2016 0         

DRP (mg/L) Pourakino R. @ Centre Rd 2019 0         

DRP (mg/L) Pourakino R. @ Ermedale Rd 2010 42 0.004 0.005 0.005 0.006 0.006 0.007 0.010 0.010 

DRP (mg/L) Pourakino R. @ Ermedale Rd 2016 15 0.004 0.004 0.004 0.005 0.006 0.006 0.010 0.020 

DRP (mg/L) Pourakino R. @ Ermedale Rd 2019 0         

DRP (mg/L) Pourakino R. @ Traill Rd 2010 33 0.004 0.004 0.005 0.005 0.006 0.007 0.009 0.011 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DRP (mg/L) Pourakino R. @ Traill Rd 2016 16 0.004 0.004 0.004 0.004 0.005 0.005 0.008 0.010 

DRP (mg/L) Pourakino R. @ Traill Rd 2019 10 0.004 0.004 0.004 0.004 0.004 0.004 0.005 0.005 

DRP (mg/L) Sandstone Stm @ Kingston X-ing Rd 2010 60 0.008 0.014 0.021 0.027 0.032 0.038 0.058 0.130 

DRP (mg/L) Sandstone Stm @ Kingston X-ing Rd 2016 59 0.014 0.020 0.027 0.042 0.047 0.061 0.088 0.107 

DRP (mg/L) Sandstone Stm @ Kingston X-ing Rd 2019 59 0.012 0.018 0.025 0.039 0.045 0.057 0.082 0.154 

DRP (mg/L) Tokanui R. @ Fortrose Otara Rd 2010 58 0.010 0.010 0.014 0.017 0.018 0.021 0.028 0.049 

DRP (mg/L) Tokanui R. @ Fortrose Otara Rd 2016 60 0.009 0.012 0.015 0.019 0.019 0.023 0.027 0.030 

DRP (mg/L) Tokanui R. @ Fortrose Otara Rd 2019 59 0.004 0.012 0.015 0.018 0.018 0.022 0.026 0.030 

DRP (mg/L) Tussock Ck @ Cooper Rd 2010 57 0.006 0.009 0.017 0.023 0.035 0.040 0.086 0.190 

DRP (mg/L) Tussock Ck @ Cooper Rd 2016 59 0.004 0.005 0.018 0.029 0.034 0.044 0.078 0.196 

DRP (mg/L) Tussock Ck @ Cooper Rd 2019 60 0.004 0.006 0.017 0.032 0.042 0.048 0.085 0.250 

DRP (mg/L) Upukerora R. @ Te Anau Milford Rd 2010 32 0.005 0.005 0.006 0.007 0.007 0.008 0.010 0.012 

DRP (mg/L) Upukerora R. @ Te Anau Milford Rd 2016 19 0.004 0.004 0.004 0.005 0.005 0.006 0.008 0.008 

DRP (mg/L) Upukerora R. @ Te Anau Milford Rd 2019 17 0.004 0.004 0.004 0.005 0.005 0.006 0.007 0.012 

DRP (mg/L) Waiau R. @ Duncraigen Rd 2010 18 0.005 0.005 0.005 0.006 0.006 0.007 0.008 0.009 

DRP (mg/L) Waiau R. @ Duncraigen Rd 2016 1 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DRP (mg/L) Waiau R. @ Duncraigen Rd 2019 0         

DRP (mg/L) Waiau R. @ Sunnyside 2010 19 0.005 0.005 0.005 0.005 0.006 0.006 0.007 0.007 

DRP (mg/L) Waiau R. @ Sunnyside 2016 0         

DRP (mg/L) Waiau R. @ Sunnyside 2019 0         

DRP (mg/L) Waiau R. @ Tuatapere 2010 2 0.007 0.007 0.008 0.008 0.008 0.009 0.009 0.009 

DRP (mg/L) Waiau R. @ Tuatapere 2016 5 0.004 0.004 0.004 0.004 0.005 0.004 0.006 0.007 

DRP (mg/L) Waiau R. @ Tuatapere 2019 4 0.004 0.004 0.004 0.004 0.005 0.005 0.007 0.007 

DRP (mg/L) Waihopai R. u/s Queens Drive 2010 50 0.005 0.006 0.008 0.010 0.014 0.016 0.028 0.064 

DRP (mg/L) Waihopai R. u/s Queens Drive 2016 56 0.004 0.005 0.007 0.010 0.011 0.014 0.017 0.032 

DRP (mg/L) Waihopai R. u/s Queens Drive 2019 48 0.004 0.004 0.006 0.009 0.010 0.011 0.017 0.038 

DRP (mg/L) Waikaia R. @ Waikaia 2010 47 0.004 0.005 0.006 0.008 0.009 0.010 0.017 0.021 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DRP (mg/L) Waikaia R. @ Waikaia 2016 46 0.004 0.004 0.005 0.006 0.007 0.008 0.012 0.021 

DRP (mg/L) Waikaia R. @ Waikaia 2019 47 0.004 0.004 0.005 0.006 0.007 0.008 0.014 0.022 

DRP (mg/L) Waikaia R. @ Waipounamu Br. Rd 2010 52 0.004 0.005 0.007 0.008 0.009 0.010 0.015 0.020 

DRP (mg/L) Waikaia R. @ Waipounamu Br. Rd 2016 48 0.004 0.004 0.006 0.007 0.007 0.008 0.011 0.016 

DRP (mg/L) Waikaia R. @ Waipounamu Br. Rd 2019 49 0.004 0.004 0.005 0.006 0.007 0.008 0.014 0.022 

DRP (mg/L) Waikaia R. u/s Piano Flat 2010 45 0.004 0.005 0.005 0.006 0.007 0.008 0.012 0.015 

DRP (mg/L) Waikaia R. u/s Piano Flat 2016 40 0.004 0.004 0.005 0.005 0.006 0.006 0.009 0.014 

DRP (mg/L) Waikaia R. u/s Piano Flat 2019 41 0.004 0.004 0.004 0.005 0.006 0.006 0.010 0.014 

DRP (mg/L) Waikaka Stm @ Gore 2010 60 0.006 0.010 0.013 0.019 0.024 0.031 0.055 0.081 

DRP (mg/L) Waikaka Stm @ Gore 2016 60 0.010 0.016 0.019 0.024 0.025 0.029 0.040 0.061 

DRP (mg/L) Waikaka Stm @ Gore 2019 60 0.008 0.010 0.014 0.019 0.022 0.027 0.042 0.072 

DRP (mg/L) Waikawa R. @ Progress Valley 2010 58 0.006 0.008 0.011 0.014 0.014 0.016 0.019 0.022 

DRP (mg/L) Waikawa R. @ Progress Valley 2016 60 0.005 0.008 0.011 0.013 0.013 0.014 0.020 0.024 

DRP (mg/L) Waikawa R. @ Progress Valley 2019 59 0.007 0.008 0.010 0.012 0.012 0.013 0.018 0.020 

DRP (mg/L) Waikiwi Stm @ North Rd 2010 55 0.005 0.006 0.009 0.012 0.013 0.016 0.026 0.028 

DRP (mg/L) Waikiwi Stm @ North Rd 2016 58 0.004 0.005 0.008 0.011 0.011 0.014 0.021 0.026 

DRP (mg/L) Waikiwi Stm @ North Rd 2019 55 0.004 0.005 0.007 0.010 0.011 0.013 0.020 0.032 

DRP (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2010 56 0.004 0.007 0.009 0.010 0.011 0.012 0.014 0.020 

DRP (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2016 57 0.004 0.006 0.007 0.009 0.009 0.010 0.011 0.020 

DRP (mg/L) Waikopikopiko Stm @ Haldane CurioBay 2019 58 0.005 0.006 0.007 0.009 0.009 0.010 0.012 0.020 

DRP (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2010 59 0.007 0.011 0.020 0.028 0.031 0.038 0.064 0.100 

DRP (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2016 59 0.019 0.022 0.030 0.042 0.044 0.054 0.077 0.097 

DRP (mg/L) Waimatuku Stm @ Lorneville Riverton Hwy 2019 60 0.022 0.025 0.035 0.045 0.046 0.055 0.072 0.076 

DRP (mg/L) Waimatuku Stm d/s Bayswater Bog 2010 59 0.005 0.031 0.040 0.047 0.049 0.058 0.076 0.091 

DRP (mg/L) Waimatuku Stm d/s Bayswater Bog 2016 36 0.045 0.050 0.083 0.102 0.103 0.119 0.155 0.220 

DRP (mg/L) Waimatuku Stm d/s Bayswater Bog 2019 0         

DRP (mg/L) Waimea Stm @ Mandeville 2010 54 0.004 0.007 0.015 0.020 0.023 0.025 0.052 0.100 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DRP (mg/L) Waimea Stm @ Mandeville 2016 59 0.004 0.005 0.010 0.018 0.020 0.028 0.044 0.060 

DRP (mg/L) Waimea Stm @ Mandeville 2019 57 0.004 0.006 0.012 0.020 0.024 0.027 0.061 0.147 

DRP (mg/L) Waimea Stm @ Murphy Rd 2010 51 0.004 0.006 0.011 0.014 0.018 0.021 0.048 0.064 

DRP (mg/L) Waimea Stm @ Murphy Rd 2016 35 0.005 0.007 0.010 0.013 0.016 0.017 0.039 0.040 

DRP (mg/L) Waimea Stm @ Murphy Rd 2019 0         

DRP (mg/L) Waimea Stm @ Nine Mile Rd 2010 59 0.005 0.006 0.015 0.019 0.022 0.027 0.044 0.067 

DRP (mg/L) Waimea Stm @ Nine Mile Rd 2016 33 0.006 0.007 0.013 0.019 0.019 0.023 0.033 0.043 

DRP (mg/L) Waimea Stm @ Nine Mile Rd 2019 0         

DRP (mg/L) Waimea Stm @ Old Balfour Rd 2010 53 0.004 0.006 0.008 0.009 0.010 0.012 0.016 0.032 

DRP (mg/L) Waimea Stm @ Old Balfour Rd 2016 31 0.004 0.004 0.006 0.007 0.008 0.008 0.016 0.028 

DRP (mg/L) Waimea Stm @ Old Balfour Rd 2019 0         

DRP (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2010 56 0.005 0.008 0.014 0.017 0.019 0.023 0.032 0.051 

DRP (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2016 35 0.005 0.007 0.015 0.016 0.021 0.021 0.031 0.149 

DRP (mg/L) Waimea Stm @ Pahiwi - Balfour Rd 2019 0         

DRP (mg/L) Waimea Trib. @ McCale Rd 2010 53 0.004 0.005 0.007 0.009 0.011 0.012 0.024 0.040 

DRP (mg/L) Waimea Trib. @ McCale Rd 2016 30 0.004 0.004 0.005 0.009 0.009 0.011 0.016 0.019 

DRP (mg/L) Waimea Trib. @ McCale Rd 2019 0         

DRP (mg/L) Wairaki R. d/s Blackmount Rd 2010 0         

DRP (mg/L) Wairaki R. d/s Blackmount Rd 2016 7 0.004 0.004 0.004 0.004 0.005 0.005 0.006 0.007 

DRP (mg/L) Wairaki R. d/s Blackmount Rd 2019 19 0.004 0.004 0.004 0.004 0.005 0.005 0.006 0.007 

DRP (mg/L) Waituna Ck @ Marshall Rd 2010 59 0.005 0.008 0.012 0.015 0.018 0.020 0.033 0.057 

DRP (mg/L) Waituna Ck @ Marshall Rd 2016 60 0.006 0.008 0.012 0.015 0.015 0.017 0.026 0.039 

DRP (mg/L) Waituna Ck @ Marshall Rd 2019 55 0.004 0.005 0.008 0.011 0.012 0.016 0.024 0.026 

DRP (mg/L) Waituna Ck 1m u/s Waituna Rd 2010 52 0.004 0.005 0.007 0.008 0.011 0.012 0.023 0.054 

DRP (mg/L) Waituna Ck 1m u/s Waituna Rd 2016 33 0.004 0.006 0.007 0.010 0.010 0.012 0.020 0.024 

DRP (mg/L) Waituna Ck 1m u/s Waituna Rd 2019 0         

DRP (mg/L) Whitestone R. d/s Manapouri-Hillside 2010 33 0.004 0.005 0.006 0.007 0.008 0.009 0.010 0.024 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

DRP (mg/L) Whitestone R. d/s Manapouri-Hillside 2016 7 0.004 0.004 0.004 0.005 0.005 0.006 0.006 0.006 

DRP (mg/L) Whitestone R. d/s Manapouri-Hillside 2019 9 0.004 0.004 0.004 0.005 0.005 0.006 0.009 0.011 

DRP (mg/L) Winton Stm @ Lochiel 2010 59 0.010 0.027 0.037 0.058 0.097 0.120 0.262 0.440 

DRP (mg/L) Winton Stm @ Lochiel 2016 60 0.010 0.023 0.035 0.057 0.078 0.104 0.192 0.260 

DRP (mg/L) Winton Stm @ Lochiel 2019 60 0.015 0.020 0.033 0.051 0.079 0.105 0.196 0.390 

DRP (mg/L) Winton Stm d/s Winton Dam 2010 60 0.006 0.008 0.013 0.016 0.018 0.021 0.034 0.041 

DRP (mg/L) Winton Stm d/s Winton Dam 2016 36 0.007 0.010 0.013 0.016 0.018 0.022 0.028 0.030 

DRP (mg/L) Winton Stm d/s Winton Dam 2019 0         

Clarity (m) Aparima R. @ Dunrobin 2010 29 1.5 1.5 4.2 5.8 5.5 6.8 9.0 9.9 

Clarity (m) Aparima R. @ Dunrobin 2016 30 3.9 4.1 5.8 6.7 6.6 7.7 8.7 9.0 

Clarity (m) Aparima R. @ Dunrobin 2019 31 2.7 3.5 4.8 5.7 5.9 7.0 8.6 9.0 

Clarity (m) Aparima R. @ Otautau 2010 29 0.3 2.8 3.9 4.2 4.4 4.8 6.8 7.7 

Clarity (m) Aparima R. @ Otautau 2016 19 3.7 3.7 4.2 4.7 5.0 5.4 7.2 7.2 

Clarity (m) Aparima R. @ Otautau 2019 0         

Clarity (m) Aparima R. @ Thornbury 2010 29 1.4 1.4 2.0 2.6 2.6 3.0 4.6 4.7 

Clarity (m) Aparima R. @ Thornbury 2016 27 0.9 1.3 2.6 2.9 3.1 3.6 4.7 5.7 

Clarity (m) Aparima R. @ Thornbury 2019 29 0.9 1.3 2.2 2.7 2.7 3.2 4.2 4.8 

Clarity (m) Bog Burn d/s Hundred Line Rd 2010 30 0.6 0.6 0.9 1.1 1.1 1.4 1.5 1.6 

Clarity (m) Bog Burn d/s Hundred Line Rd 2016 29 0.4 0.5 0.7 1.1 1.0 1.2 1.4 2.2 

Clarity (m) Bog Burn d/s Hundred Line Rd 2019 29 0.4 0.5 0.7 0.9 1.0 1.4 1.7 1.9 

Clarity (m) Carran Ck @ Waituna Lagoon Rd 2010 23 0.2 0.3 0.4 0.4 0.4 0.5 0.5 0.8 

Clarity (m) Carran Ck @ Waituna Lagoon Rd 2016 27 0.1 0.2 0.4 0.4 0.4 0.5 0.6 0.8 

Clarity (m) Carran Ck @ Waituna Lagoon Rd 2019 28 0.2 0.2 0.3 0.4 0.4 0.5 0.6 0.7 

Clarity (m) Carran Ck Trib. @ Waituna Lagoon Rd 2010 24 0.2 0.2 0.3 0.4 0.4 0.5 0.6 0.7 

Clarity (m) Carran Ck Trib. @ Waituna Lagoon Rd 2016 18 0.1 0.1 0.3 0.4 0.5 0.6 0.8 1.0 

Clarity (m) Carran Ck Trib. @ Waituna Lagoon Rd 2019 0         

Clarity (m) Cascade Stm @ Pourakino Valley Rd 2010 26 0.9 1.4 1.5 1.9 2.0 2.3 3.0 3.4 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Clarity (m) Cascade Stm @ Pourakino Valley Rd 2016 16 1.5 1.7 2.1 2.3 2.4 2.9 3.2 3.5 

Clarity (m) Cascade Stm @ Pourakino Valley Rd 2019 18 1.3 1.7 1.9 2.3 2.3 2.7 3.1 3.1 

Clarity (m) Cromel Stm @ Selbie Rd 2010 36 1.5 3.4 5.0 6.1 6.3 7.8 10.1 11.1 

Clarity (m) Cromel Stm @ Selbie Rd 2016 30 2.4 3.1 4.6 5.7 5.9 6.9 9.9 14.3 

Clarity (m) Cromel Stm @ Selbie Rd 2019 36 2.4 2.6 4.8 6.0 6.2 7.8 9.3 14.3 

Clarity (m) Dipton Stm @ South Hillend-Dipton Rd 2010 0         

Clarity (m) Dipton Stm @ South Hillend-Dipton Rd 2016 11 0.7 0.9 1.4 1.5 1.6 2.0 2.4 2.5 

Clarity (m) Dipton Stm @ South Hillend-Dipton Rd 2019 33 0.6 0.7 1.4 1.7 1.8 2.2 3.3 3.6 

Clarity (m) Dunsdale Stm @ Dunsdale Reserve 2010 55 0.5 0.7 1.3 1.7 2.0 2.8 3.8 5.0 

Clarity (m) Dunsdale Stm @ Dunsdale Reserve 2016 46 0.2 0.6 1.1 1.9 1.9 2.5 3.1 4.7 

Clarity (m) Dunsdale Stm @ Dunsdale Reserve 2019 46 0.2 0.6 0.9 1.4 1.4 1.7 2.5 3.0 

Clarity (m) Hamilton Burn @ Affleck Rd 2010 0         

Clarity (m) Hamilton Burn @ Affleck Rd 2016 10 2.2 2.4 2.9 3.1 3.3 3.9 4.3 4.5 

Clarity (m) Hamilton Burn @ Affleck Rd 2019 27 2.1 2.2 2.8 3.1 3.1 3.5 4.1 4.5 

Clarity (m) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         

Clarity (m) Hedgehope Stm 20m u/s Makarewa Confl. 2016 10 0.6 0.6 0.7 0.9 0.9 1.0 1.3 1.4 

Clarity (m) Hedgehope Stm 20m u/s Makarewa Confl. 2019 33 0.1 0.6 0.8 1.0 1.0 1.4 1.5 1.9 

Clarity (m) Irthing Stm @ Ellis Rd 2010 33 1.5 1.6 2.8 3.7 3.8 4.6 6.0 7.1 

Clarity (m) Irthing Stm @ Ellis Rd 2016 28 0.2 2.5 3.5 4.5 4.3 5.0 6.3 7.2 

Clarity (m) Irthing Stm @ Ellis Rd 2019 31 0.2 1.8 3.3 4.5 4.3 5.4 6.8 7.2 

Clarity (m) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

Clarity (m) Lill Burn @ Lill Burn-Monowai Rd 2016 9 0.9 1.1 1.5 1.7 1.9 2.3 2.9 3.1 

Clarity (m) Lill Burn @ Lill Burn-Monowai Rd 2019 27 0.3 1.0 1.5 1.9 1.9 2.2 2.9 3.3 

Clarity (m) Longridge Stm @ Sandstone 2010 27 0.7 0.7 1.0 1.4 1.3 1.5 1.9 2.1 

Clarity (m) Longridge Stm @ Sandstone 2016 27 0.7 0.8 1.0 1.4 1.3 1.5 1.9 2.1 

Clarity (m) Longridge Stm @ Sandstone 2019 27 0.8 0.8 1.2 1.5 1.5 1.7 2.5 2.7 

Clarity (m) Makarewa R. @ Lora Gorge Rd 2010 29 0.4 0.5 1.1 1.2 1.2 1.4 1.6 2.3 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Clarity (m) Makarewa R. @ Lora Gorge Rd 2016 29 0.4 0.5 0.9 1.1 1.2 1.3 2.4 3.3 

Clarity (m) Makarewa R. @ Lora Gorge Rd 2019 34 0.4 0.6 0.8 1.0 1.1 1.4 1.8 1.8 

Clarity (m) Makarewa R. @ Wallacetown 2010 18 0.6 0.6 0.9 1.0 1.0 1.1 1.2 1.3 

Clarity (m) Makarewa R. @ Wallacetown 2016 27 0.7 0.7 0.9 1.1 1.1 1.3 1.6 2.8 

Clarity (m) Makarewa R. @ Wallacetown 2019 31 0.3 0.7 0.8 1.1 1.0 1.2 1.4 1.6 

Clarity (m) Mararoa R. @ South Mavora Lake 2010 0         

Clarity (m) Mararoa R. @ South Mavora Lake 2016 0         

Clarity (m) Mararoa R. @ South Mavora Lake 2019 0         

Clarity (m) Mararoa R. @ The Key 2010 33 0.9 1.5 3.2 4.0 4.3 5.7 7.2 8.5 

Clarity (m) Mararoa R. @ The Key 2016 32 0.9 1.4 3.0 4.6 4.4 5.5 7.6 8.2 

Clarity (m) Mararoa R. @ The Key 2019 28 0.9 1.7 2.8 4.0 4.2 5.2 7.5 8.2 

Clarity (m) Mararoa R. @ Weir Rd 2010 33 0.6 1.0 2.6 3.7 3.5 4.2 6.2 7.4 

Clarity (m) Mararoa R. @ Weir Rd 2016 30 0.5 1.8 3.3 4.4 4.4 5.9 6.9 7.6 

Clarity (m) Mararoa R. @ Weir Rd 2019 26 0.5 2.1 3.5 4.5 4.5 5.5 7.0 7.6 

Clarity (m) Mataura R. 200m d/s Mataura Br. 2010 43 0.4 0.8 1.2 1.3 1.5 1.7 3.0 3.5 

Clarity (m) Mataura R. 200m d/s Mataura Br. 2016 31 0.2 0.8 1.5 1.9 1.9 2.3 2.8 3.2 

Clarity (m) Mataura R. 200m d/s Mataura Br. 2019 33 0.2 0.5 1.1 1.5 1.6 1.9 2.8 3.1 

Clarity (m) Mataura R. @ Garston 2010 0         

Clarity (m) Mataura R. @ Garston 2016 18 3.9 3.9 4.9 5.5 5.4 6.0 6.7 6.8 

Clarity (m) Mataura R. @ Garston 2019 0         

Clarity (m) Mataura R. @ Gore 2010 36 0.5 0.9 1.3 1.6 1.9 2.3 3.7 4.5 

Clarity (m) Mataura R. @ Gore 2016 23 1.0 1.1 1.9 2.7 2.6 3.3 3.7 3.8 

Clarity (m) Mataura R. @ Gore 2019 30 0.3 1.1 1.3 2.1 2.1 2.7 3.6 3.7 

Clarity (m) Mataura R. @ Gorge Rd 2010 24 0.5 0.6 0.7 1.0 1.8 1.3 8.9 10.2 

Clarity (m) Mataura R. @ Gorge Rd 2016 9 0.8 0.8 0.9 1.0 1.1 1.4 1.5 1.5 

Clarity (m) Mataura R. @ Gorge Rd 2019 0         

Clarity (m) Mataura R. @ Mataura Island Br. 2010 30 0.5 0.6 1.2 1.4 1.5 1.6 2.6 3.6 



 
 

XL 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Clarity (m) Mataura R. @ Mataura Island Br. 2016 26 0.8 1.0 1.4 1.7 1.8 2.3 2.6 3.3 

Clarity (m) Mataura R. @ Mataura Island Br. 2019 29 0.8 1.0 1.2 1.5 1.6 2.0 2.4 3.0 

Clarity (m) Mataura R. @ Otamita Br. 2010 33 0.3 1.0 2.1 2.4 2.6 2.9 3.7 11.5 

Clarity (m) Mataura R. @ Otamita Br. 2016 18 1.0 1.4 2.5 2.9 2.9 3.5 4.2 4.6 

Clarity (m) Mataura R. @ Otamita Br. 2019 0         

Clarity (m) Mataura R. @ Parawa 2010 24 0.6 0.9 2.5 3.1 3.1 3.7 5.0 5.1 

Clarity (m) Mataura R. @ Parawa 2016 27 0.4 1.7 2.5 3.2 3.2 3.8 4.6 6.2 

Clarity (m) Mataura R. @ Parawa 2019 26 1.7 1.9 2.5 2.9 3.0 3.5 4.3 4.6 

Clarity (m) Mimihau Stm @ Wyndham 2010 15 0.6 0.7 1.0 1.2 1.2 1.4 1.5 1.5 

Clarity (m) Mimihau Stm @ Wyndham 2016 15 0.6 0.7 0.9 1.0 1.0 1.1 1.5 2.0 

Clarity (m) Mimihau Stm @ Wyndham 2019 17 0.7 0.8 0.9 1.1 1.1 1.2 1.7 2.3 

Clarity (m) Mimihau Stm Trib. @ Venlaw Forest 2010 7 1.2 1.2 1.5 1.5 1.5 1.5 1.6 1.6 

Clarity (m) Mimihau Stm Trib. @ Venlaw Forest 2016 8 1.0 1.0 1.4 1.5 1.5 1.6 2.0 2.1 

Clarity (m) Mimihau Stm Trib. @ Venlaw Forest 2019 15 1.0 1.0 1.3 1.5 1.6 1.9 2.3 2.3 

Clarity (m) Moffat Ck @ Moffat Rd 2010 27 0.2 0.2 0.3 0.5 0.5 0.6 0.7 0.7 

Clarity (m) Moffat Ck @ Moffat Rd 2016 26 0.2 0.3 0.4 0.5 0.5 0.6 0.8 1.0 

Clarity (m) Moffat Ck @ Moffat Rd 2019 31 0.2 0.2 0.3 0.4 0.5 0.6 0.7 0.8 

Clarity (m) Mokoreta R. @ Wyndham R. Rd 2010 1 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 

Clarity (m) Mokoreta R. @ Wyndham R. Rd 2016 1 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 

Clarity (m) Mokoreta R. @ Wyndham R. Rd 2019 8 0.9 1.0 1.3 1.4 1.6 1.8 2.7 3.1 

Clarity (m) Mokotua Stm @ Awarua 2010 0         

Clarity (m) Mokotua Stm @ Awarua 2016 0         

Clarity (m) Mokotua Stm @ Awarua 2019 0         

Clarity (m) North Peak Stm @ Waimea Valley Rd 2010 24 0.1 0.2 0.5 0.6 0.7 0.8 1.4 1.6 

Clarity (m) North Peak Stm @ Waimea Valley Rd 2016 22 0.3 0.3 0.7 0.9 1.0 1.4 1.5 1.9 

Clarity (m) North Peak Stm @ Waimea Valley Rd 2019 25 0.3 0.3 0.7 1.0 1.3 1.5 2.5 3.7 

Clarity (m) Opouriki Stm @ Tweedie Rd 2010 27 0.4 0.5 1.0 1.4 1.4 1.5 3.0 3.0 



 
 

XLI  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Clarity (m) Opouriki Stm @ Tweedie Rd 2016 27 0.5 0.7 1.0 1.2 1.2 1.5 1.8 2.5 

Clarity (m) Opouriki Stm @ Tweedie Rd 2019 29 0.4 0.6 1.0 1.3 1.3 1.5 2.1 2.6 

Clarity (m) Orauea R. @ Orawia Pukemaori Rd 2010 21 0.5 0.6 1.0 1.3 1.3 1.5 2.1 2.5 

Clarity (m) Orauea R. @ Orawia Pukemaori Rd 2016 28 0.2 0.6 1.1 1.4 1.5 1.7 2.6 3.5 

Clarity (m) Orauea R. @ Orawia Pukemaori Rd 2019 32 0.2 0.9 1.2 1.4 1.6 1.9 2.4 2.5 

Clarity (m) Oreti R. @ Centre Bush 2010 21 1.5 1.5 2.4 3.6 3.3 4.0 5.1 5.2 

Clarity (m) Oreti R. @ Centre Bush 2016 15 2.0 2.3 3.1 3.6 4.0 4.1 7.5 8.2 

Clarity (m) Oreti R. @ Centre Bush 2019 0         

Clarity (m) Oreti R. @ Lumsden Br. 2010 29 2.7 2.9 3.8 5.2 5.1 5.7 7.8 8.5 

Clarity (m) Oreti R. @ Lumsden Br. 2016 22 1.5 2.1 4.2 5.7 5.5 6.5 8.3 9.9 

Clarity (m) Oreti R. @ Lumsden Br. 2019 29 2.1 2.9 3.8 5.2 5.1 6.3 7.4 9.5 

Clarity (m) Oreti R. @ Three Kings 2010 33 1.5 1.5 4.1 5.8 5.7 6.8 9.6 10.8 

Clarity (m) Oreti R. @ Three Kings 2016 28 3.1 3.5 5.6 6.6 6.7 8.0 9.8 10.8 

Clarity (m) Oreti R. @ Three Kings 2019 29 2.3 3.2 5.3 6.1 5.9 6.9 7.9 9.1 

Clarity (m) Oreti R. @ Wallacetown 2010 20 0.6 0.7 1.3 1.5 2.0 2.8 3.2 5.0 

Clarity (m) Oreti R. @ Wallacetown 2016 30 1.0 1.4 2.0 2.8 2.7 3.1 4.6 6.2 

Clarity (m) Oreti R. @ Wallacetown 2019 33 1.4 1.5 2.0 2.6 2.6 3.1 3.8 4.7 

Clarity (m) Otamita Stm @ Mandeville 2010 26 0.7 1.0 1.3 1.4 1.5 1.6 2.0 2.1 

Clarity (m) Otamita Stm @ Mandeville 2016 32 0.6 0.8 1.2 1.4 1.4 1.5 1.9 2.5 

Clarity (m) Otamita Stm @ Mandeville 2019 31 0.1 0.6 1.1 1.4 1.4 1.6 2.1 2.3 

Clarity (m) Otapiri Stm @ Otapiri Gorge 2010 28 0.3 0.4 0.8 0.9 0.9 1.2 1.5 1.8 

Clarity (m) Otapiri Stm @ Otapiri Gorge 2016 30 0.4 0.5 0.8 1.0 1.0 1.2 1.6 2.3 

Clarity (m) Otapiri Stm @ Otapiri Gorge 2019 34 0.4 0.6 0.9 1.0 1.0 1.2 1.5 1.8 

Clarity (m) Otautau Stm @ Otautau-Tuatapere Rd 2010 24 0.5 0.5 1.0 1.2 1.2 1.4 1.5 2.9 

Clarity (m) Otautau Stm @ Otautau-Tuatapere Rd 2016 27 0.3 0.4 0.8 1.1 1.0 1.2 1.6 1.6 

Clarity (m) Otautau Stm @ Otautau-Tuatapere Rd 2019 28 0.3 0.4 0.6 0.8 0.9 1.0 1.7 2.0 

Clarity (m) Otautau Stm @ Waikouro 2010 25 0.4 0.5 0.8 1.0 0.9 1.1 1.3 1.6 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Clarity (m) Otautau Stm @ Waikouro 2016 47 0.1 0.4 0.7 0.9 0.9 1.2 1.5 1.6 

Clarity (m) Otautau Stm @ Waikouro 2019 30 0.1 0.4 0.7 0.8 0.8 1.0 1.5 1.6 

Clarity (m) Otepuni Ck @ Nith St. 2010 24 0.3 0.3 0.4 0.9 0.9 1.3 1.4 1.5 

Clarity (m) Otepuni Ck @ Nith St. 2016 26 0.2 0.3 0.8 1.0 1.0 1.2 1.5 1.9 

Clarity (m) Otepuni Ck @ Nith St. 2019 34 0.2 0.5 0.7 0.8 0.8 1.0 1.3 1.4 

Clarity (m) Oteramika Stm @ Seaward Downs 2010 26 0.3 0.4 0.6 0.8 0.8 1.0 1.2 1.2 

Clarity (m) Oteramika Stm @ Seaward Downs 2016 28 0.2 0.3 0.6 0.7 0.7 0.8 1.1 1.2 

Clarity (m) Oteramika Stm @ Seaward Downs 2019 32 0.2 0.3 0.4 0.7 0.6 0.8 1.0 1.0 

Clarity (m) Pourakino R. @ Centre Rd 2010 0         

Clarity (m) Pourakino R. @ Centre Rd 2016 0         

Clarity (m) Pourakino R. @ Centre Rd 2019 0         

Clarity (m) Pourakino R. @ Ermedale Rd 2010 21 0.5 1.1 1.4 1.5 1.7 1.9 2.8 3.4 

Clarity (m) Pourakino R. @ Ermedale Rd 2016 18 0.7 1.0 1.5 2.1 2.0 2.4 3.0 3.3 

Clarity (m) Pourakino R. @ Ermedale Rd 2019 0         

Clarity (m) Pourakino R. @ Traill Rd 2010 13 0.5 0.6 0.8 1.1 1.0 1.2 1.5 1.8 

Clarity (m) Pourakino R. @ Traill Rd 2016 10 0.3 0.4 0.6 0.8 0.8 1.0 1.3 1.3 

Clarity (m) Pourakino R. @ Traill Rd 2019 9 0.3 0.3 0.7 0.9 0.9 1.1 1.3 1.4 

Clarity (m) Sandstone Stm @ Kingston X-ing Rd 2010 22 0.2 0.7 0.8 1.1 1.1 1.3 1.7 2.5 

Clarity (m) Sandstone Stm @ Kingston X-ing Rd 2016 26 0.4 0.4 0.7 1.0 1.1 1.3 2.2 2.8 

Clarity (m) Sandstone Stm @ Kingston X-ing Rd 2019 27 0.4 0.5 0.8 1.2 1.2 1.5 2.5 2.8 

Clarity (m) Tokanui R. @ Fortrose Otara Rd 2010 43 0.1 0.3 0.4 0.6 0.7 0.9 1.2 1.3 

Clarity (m) Tokanui R. @ Fortrose Otara Rd 2016 43 0.2 0.3 0.4 0.6 0.7 0.9 1.1 1.6 

Clarity (m) Tokanui R. @ Fortrose Otara Rd 2019 43 0.2 0.3 0.4 0.6 0.6 0.8 1.0 1.5 

Clarity (m) Tussock Ck @ Cooper Rd 2010 28 0.5 0.6 0.9 1.1 1.1 1.4 1.7 2.6 

Clarity (m) Tussock Ck @ Cooper Rd 2016 28 0.4 0.7 1.0 1.3 1.3 1.5 2.2 2.8 

Clarity (m) Tussock Ck @ Cooper Rd 2019 28 0.4 0.6 0.8 1.3 1.3 1.6 2.1 2.8 

Clarity (m) Upukerora R. @ Te Anau Milford Rd 2010 19 2.4 3.3 4.3 5.2 5.3 6.2 8.0 8.0 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Clarity (m) Upukerora R. @ Te Anau Milford Rd 2016 18 2.4 2.8 4.1 5.2 5.3 6.7 7.5 8.4 

Clarity (m) Upukerora R. @ Te Anau Milford Rd 2019 16 2.3 2.4 3.3 4.8 4.6 5.5 7.2 7.4 

Clarity (m) Waiau R. @ Duncraigen Rd 2010 25 0.4 0.8 2.7 3.5 3.6 4.7 5.9 7.0 

Clarity (m) Waiau R. @ Duncraigen Rd 2016 23 2.0 2.2 2.6 3.7 3.8 4.8 5.9 6.1 

Clarity (m) Waiau R. @ Duncraigen Rd 2019 0         

Clarity (m) Waiau R. @ Sunnyside 2010 20 0.3 1.4 3.2 4.1 4.0 5.3 5.8 5.9 

Clarity (m) Waiau R. @ Sunnyside 2016 29 1.5 2.4 3.1 3.7 3.9 4.8 5.8 6.8 

Clarity (m) Waiau R. @ Sunnyside 2019 27 2.2 2.6 3.2 3.8 4.1 4.8 6.7 7.1 

Clarity (m) Waiau R. @ Tuatapere 2010 27 0.4 1.3 1.5 2.3 2.6 2.9 5.6 6.6 

Clarity (m) Waiau R. @ Tuatapere 2016 26 1.1 1.3 2.5 3.3 3.0 3.5 4.7 4.9 

Clarity (m) Waiau R. @ Tuatapere 2019 27 0.9 1.6 2.6 3.2 3.3 3.7 5.6 6.1 

Clarity (m) Waihopai R. u/s Queens Drive 2010 27 0.6 0.6 0.9 1.3 1.2 1.5 1.6 2.1 

Clarity (m) Waihopai R. u/s Queens Drive 2016 25 0.4 0.9 1.2 1.5 1.5 1.7 2.3 2.5 

Clarity (m) Waihopai R. u/s Queens Drive 2019 35 0.4 0.9 1.3 1.6 1.7 2.0 2.6 3.4 

Clarity (m) Waikaia R. @ Waikaia 2010 31 0.6 1.2 2.0 2.6 2.6 3.3 4.1 4.6 

Clarity (m) Waikaia R. @ Waikaia 2016 27 1.4 1.5 2.2 2.4 2.7 3.4 4.2 4.5 

Clarity (m) Waikaia R. @ Waikaia 2019 28 0.4 1.6 2.2 2.4 2.7 3.3 4.2 4.5 

Clarity (m) Waikaia R. @ Waipounamu Br. Rd 2010 32 1.1 1.4 1.9 2.6 2.6 3.1 4.2 4.9 

Clarity (m) Waikaia R. @ Waipounamu Br. Rd 2016 31 1.0 1.6 2.1 2.6 2.7 3.2 4.2 5.4 

Clarity (m) Waikaia R. @ Waipounamu Br. Rd 2019 29 0.4 0.8 2.1 2.5 2.6 3.3 4.4 4.9 

Clarity (m) Waikaia R. u/s Piano Flat 2010 30 2.3 2.5 3.5 4.3 4.3 4.8 6.0 6.9 

Clarity (m) Waikaia R. u/s Piano Flat 2016 28 1.4 2.2 3.3 4.3 4.3 5.2 6.9 7.6 

Clarity (m) Waikaia R. u/s Piano Flat 2019 30 1.4 1.9 3.5 4.5 4.3 5.5 6.3 7.2 

Clarity (m) Waikaka Stm @ Gore 2010 41 0.4 0.6 0.8 1.0 1.0 1.2 1.5 2.8 

Clarity (m) Waikaka Stm @ Gore 2016 37 0.4 0.5 0.9 1.1 1.2 1.4 1.9 3.5 

Clarity (m) Waikaka Stm @ Gore 2019 31 0.5 0.6 0.9 1.0 1.1 1.3 1.7 1.8 

Clarity (m) Waikawa R. @ Progress Valley 2010 31 0.4 0.4 0.7 1.0 0.9 1.1 1.4 1.9 



 
 

XLIV  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Clarity (m) Waikawa R. @ Progress Valley 2016 26 0.4 0.6 0.7 1.0 0.9 1.1 1.3 1.5 

Clarity (m) Waikawa R. @ Progress Valley 2019 29 0.4 0.6 0.8 1.0 0.9 1.1 1.3 1.4 

Clarity (m) Waikiwi Stm @ North Rd 2010 10 0.5 0.5 0.8 1.1 1.0 1.2 1.5 1.5 

Clarity (m) Waikiwi Stm @ North Rd 2016 21 0.1 0.7 1.0 1.2 1.2 1.4 1.5 1.5 

Clarity (m) Waikiwi Stm @ North Rd 2019 29 0.5 0.5 1.0 1.3 1.2 1.5 1.5 1.6 

Clarity (m) Waikopikopiko Stm @ Haldane CurioBay 2010 29 0.6 0.6 1.0 1.2 1.2 1.4 1.5 2.1 

Clarity (m) Waikopikopiko Stm @ Haldane CurioBay 2016 26 0.4 0.7 1.0 1.2 1.2 1.3 1.6 1.9 

Clarity (m) Waikopikopiko Stm @ Haldane CurioBay 2019 30 0.4 0.6 0.9 1.1 1.1 1.2 1.4 2.0 

Clarity (m) Waimatuku Stm @ Lorneville Riverton Hwy 2010 23 0.5 0.7 0.9 1.0 1.2 1.4 2.2 2.6 

Clarity (m) Waimatuku Stm @ Lorneville Riverton Hwy 2016 20 0.6 0.8 0.9 1.2 1.2 1.3 1.5 2.2 

Clarity (m) Waimatuku Stm @ Lorneville Riverton Hwy 2019 28 0.5 0.6 1.1 1.3 1.4 1.5 1.9 3.0 

Clarity (m) Waimatuku Stm d/s Bayswater Bog 2010 30 0.2 0.3 0.6 0.7 0.8 1.0 1.4 1.6 

Clarity (m) Waimatuku Stm d/s Bayswater Bog 2016 18 0.2 0.4 0.6 0.8 0.8 0.9 1.2 1.4 

Clarity (m) Waimatuku Stm d/s Bayswater Bog 2019 0         

Clarity (m) Waimea Stm @ Mandeville 2010 28 0.7 0.8 0.9 1.1 1.1 1.2 1.4 2.5 

Clarity (m) Waimea Stm @ Mandeville 2016 30 1.0 1.1 1.4 1.5 1.6 1.8 2.7 2.9 

Clarity (m) Waimea Stm @ Mandeville 2019 31 0.2 1.0 1.3 1.6 1.7 1.9 2.7 3.2 

Clarity (m) Waimea Stm @ Murphy Rd 2010 24 0.6 0.7 1.1 1.5 1.7 2.0 2.7 4.3 

Clarity (m) Waimea Stm @ Murphy Rd 2016 16 0.1 0.7 1.3 1.5 1.5 1.9 2.2 2.4 

Clarity (m) Waimea Stm @ Murphy Rd 2019 0         

Clarity (m) Waimea Stm @ Nine Mile Rd 2010 27 0.5 0.6 0.8 1.0 1.1 1.3 1.7 2.0 

Clarity (m) Waimea Stm @ Nine Mile Rd 2016 15 0.8 0.8 1.1 1.3 1.4 1.7 2.4 2.7 

Clarity (m) Waimea Stm @ Nine Mile Rd 2019 0         

Clarity (m) Waimea Stm @ Old Balfour Rd 2010 18 0.5 0.6 1.1 1.2 1.3 1.6 1.9 1.9 

Clarity (m) Waimea Stm @ Old Balfour Rd 2016 14 1.2 1.2 1.4 1.7 2.0 2.7 3.5 3.6 

Clarity (m) Waimea Stm @ Old Balfour Rd 2019 0         

Clarity (m) Waimea Stm @ Pahiwi - Balfour Rd 2010 22 0.6 0.6 1.1 1.4 1.4 1.6 2.3 2.5 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Clarity (m) Waimea Stm @ Pahiwi - Balfour Rd 2016 16 1.1 1.1 1.3 1.5 1.9 2.3 3.5 3.7 

Clarity (m) Waimea Stm @ Pahiwi - Balfour Rd 2019 0         

Clarity (m) Waimea Trib. @ McCale Rd 2010 18 0.1 0.2 0.4 0.6 0.6 0.8 1.1 1.1 

Clarity (m) Waimea Trib. @ McCale Rd 2016 9 0.8 0.8 0.9 1.0 1.1 1.4 1.5 1.5 

Clarity (m) Waimea Trib. @ McCale Rd 2019 0         

Clarity (m) Wairaki R. d/s Blackmount Rd 2010 0         

Clarity (m) Wairaki R. d/s Blackmount Rd 2016 10 4.4 4.7 5.5 6.2 7.0 8.5 10.7 11.1 

Clarity (m) Wairaki R. d/s Blackmount Rd 2019 30 3.7 4.1 5.0 5.9 6.4 7.2 10.1 11.1 

Clarity (m) Waituna Ck @ Marshall Rd 2010 29 0.1 0.3 0.5 0.9 0.8 1.0 1.3 1.3 

Clarity (m) Waituna Ck @ Marshall Rd 2016 27 0.3 0.5 0.8 1.0 1.0 1.2 1.3 1.3 

Clarity (m) Waituna Ck @ Marshall Rd 2019 33 0.3 0.7 0.8 1.0 1.0 1.1 1.4 1.6 

Clarity (m) Waituna Ck 1m u/s Waituna Rd 2010 31 0.2 0.3 0.8 1.1 1.2 1.5 3.0 3.0 

Clarity (m) Waituna Ck 1m u/s Waituna Rd 2016 19 0.5 0.6 1.0 1.4 1.2 1.5 1.9 2.1 

Clarity (m) Waituna Ck 1m u/s Waituna Rd 2019 31 0.2 0.3 0.8 1.1 1.2 1.5 3.0 3.0 

Clarity (m) Whitestone R. d/s Manapouri-Hillside 2010 25 0.4 2.8 3.5 5.9 5.4 7.0 8.3 8.5 

Clarity (m) Whitestone R. d/s Manapouri-Hillside 2016 28 1.2 2.5 4.3 5.5 6.0 7.0 11.2 13.0 

Clarity (m) Whitestone R. d/s Manapouri-Hillside 2019 26 1.2 1.5 2.9 4.3 4.6 6.0 7.5 13.0 

Clarity (m) Winton Stm @ Lochiel 2010 27 0.3 0.4 0.6 0.9 0.9 1.1 1.4 1.6 

Clarity (m) Winton Stm @ Lochiel 2016 29 0.4 0.5 0.7 1.0 1.0 1.2 1.5 1.5 

Clarity (m) Winton Stm @ Lochiel 2019 32 0.4 0.5 0.7 0.8 0.8 1.0 1.2 1.2 

Clarity (m) Winton Stm d/s Winton Dam 2010 29 0.2 0.5 0.7 0.8 0.9 1.1 1.4 1.5 

Clarity (m) Winton Stm d/s Winton Dam 2016 19 0.2 0.6 0.8 0.9 1.0 1.2 1.6 2.9 

Clarity (m) Winton Stm d/s Winton Dam 2019 0         

E. coli (CFU/100ml) Aparima R. @ Dunrobin 2010 60 8.0 20.7 37.3 65.0 169.3 122.5 796.0 1400.0 

E. coli (CFU/100ml) Aparima R. @ Dunrobin 2016 59 10.0 10.0 35.0 60.0 300.1 165.0 407.0 8000.0 

E. coli (CFU/100ml) Aparima R. @ Dunrobin 2019 57 10.0 10.0 31.0 60.0 353.7 190.0 1140.0 8000.0 

E. coli (CFU/100ml) Aparima R. @ Otautau 2010 59 8.0 19.7 52.0 97.0 522.2 375.0 1700.0 13000.0 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

E. coli (CFU/100ml) Aparima R. @ Otautau 2016 35 20.0 30.0 70.0 120.0 1193.1 265.0 3140.0 27000.0 

E. coli (CFU/100ml) Aparima R. @ Otautau 2019 0         

E. coli (CFU/100ml) Aparima R. @ Thornbury 2010 60 40.0 89.8 147.5 295.0 2176.1 940.0 3510.0 68000.0 

E. coli (CFU/100ml) Aparima R. @ Thornbury 2016 60 40.0 59.8 90.0 205.0 1356.0 625.0 4415.0 23000.0 

E. coli (CFU/100ml) Aparima R. @ Thornbury 2019 58 15.0 37.8 76.3 135.0 718.2 300.0 3045.0 19000.0 

E. coli (CFU/100ml) Bog Burn d/s Hundred Line Rd 2010 60 53.0 129.0 392.5 815.0 1880.7 1650.0 8050.0 21000.0 

E. coli (CFU/100ml) Bog Burn d/s Hundred Line Rd 2016 59 40.0 136.0 490.0 900.0 2067.3 1950.0 6200.0 20000.0 

E. coli (CFU/100ml) Bog Burn d/s Hundred Line Rd 2019 60 80.0 147.5 417.5 925.0 1881.2 1675.0 5620.0 20000.0 

E. coli (CFU/100ml) Carran Ck @ Waituna Lagoon Rd 2010 59 10.0 33.9 125.0 290.0 1528.9 750.0 11200.0 16000.0 

E. coli (CFU/100ml) Carran Ck @ Waituna Lagoon Rd 2016 58 10.0 47.0 142.5 250.0 2375.2 975.0 14050.0 30000.0 

E. coli (CFU/100ml) Carran Ck @ Waituna Lagoon Rd 2019 58 7.0 27.5 140.0 220.0 2016.4 875.0 14050.0 30000.0 

E. coli (CFU/100ml) Carran Ck Trib. @ Waituna Lagoon Rd 2010 55 3.0 3.7 10.0 38.0 184.1 98.5 990.0 2200.0 

E. coli (CFU/100ml) Carran Ck Trib. @ Waituna Lagoon Rd 2016 27 10.0 10.0 30.0 70.0 166.7 185.0 585.0 1100.0 

E. coli (CFU/100ml) Carran Ck Trib. @ Waituna Lagoon Rd 2019 0         

E. coli (CFU/100ml) Cascade Stm @ Pourakino Valley Rd 2010 60 10.0 12.0 33.0 68.5 212.7 167.5 568.5 2900.0 

E. coli (CFU/100ml) Cascade Stm @ Pourakino Valley Rd 2016 59 10.0 10.0 45.0 110.0 236.6 210.0 1050.0 2200.0 

E. coli (CFU/100ml) Cascade Stm @ Pourakino Valley Rd 2019 58 9.0 10.0 60.0 135.0 226.1 257.5 487.5 2200.0 

E. coli (CFU/100ml) Cromel Stm @ Selbie Rd 2010 58 1.0 5.7 9.3 15.0 42.1 40.0 98.0 800.0 

E. coli (CFU/100ml) Cromel Stm @ Selbie Rd 2016 44 5.0 10.0 10.0 25.0 54.1 30.0 225.5 400.0 

E. coli (CFU/100ml) Cromel Stm @ Selbie Rd 2019 49 5.0 8.2 10.0 20.0 40.6 40.0 182.0 320.0 

E. coli (CFU/100ml) Dipton Stm @ South Hillend-Dipton Rd 2010 0         

E. coli (CFU/100ml) Dipton Stm @ South Hillend-Dipton Rd 2016 24 100.0 153.0 232.5 385.0 2444.2 1050.0 15425.0 21000.0 

E. coli (CFU/100ml) Dipton Stm @ South Hillend-Dipton Rd 2019 60 10.0 78.5 170.0 290.0 1492.7 725.0 6875.0 21000.0 

E. coli (CFU/100ml) Dunsdale Stm @ Dunsdale Reserve 2010 72 3.0 9.0 37.8 96.0 201.3 197.5 700.0 2600.0 

E. coli (CFU/100ml) Dunsdale Stm @ Dunsdale Reserve 2016 57 10.0 18.0 40.0 90.0 165.8 180.0 540.0 1100.0 

E. coli (CFU/100ml) Dunsdale Stm @ Dunsdale Reserve 2019 59 10.0 19.0 65.0 120.0 186.0 235.0 513.0 900.0 

E. coli (CFU/100ml) Hamilton Burn @ Affleck Rd 2010 0         



 
 

XLVII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

E. coli (CFU/100ml) Hamilton Burn @ Affleck Rd 2016 24 30.0 41.5 100.0 205.0 504.6 347.5 1595.0 5400.0 

E. coli (CFU/100ml) Hamilton Burn @ Affleck Rd 2019 60 20.0 38.6 70.0 120.0 430.1 285.0 2515.0 5400.0 

E. coli (CFU/100ml) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         

E. coli (CFU/100ml) Hedgehope Stm 20m u/s Makarewa Confl. 2016 23 30.0 100.0 225.0 1000.0 3625.2 3500.0 9700.0 38000.0 

E. coli (CFU/100ml) Hedgehope Stm 20m u/s Makarewa Confl. 2019 59 30.0 109.0 245.0 600.0 2784.9 1550.0 7300.0 51000.0 

E. coli (CFU/100ml) Irthing Stm @ Ellis Rd 2010 59 10.0 27.0 59.5 100.0 494.6 300.0 1220.0 14000.0 

E. coli (CFU/100ml) Irthing Stm @ Ellis Rd 2016 59 10.0 19.0 50.0 100.0 317.5 180.0 1830.0 4100.0 

E. coli (CFU/100ml) Irthing Stm @ Ellis Rd 2019 59 10.0 19.0 50.0 100.0 455.2 185.0 2290.0 7000.0 

E. coli (CFU/100ml) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

E. coli (CFU/100ml) Lill Burn @ Lill Burn-Monowai Rd 2016 24 20.0 34.5 95.0 170.0 400.4 400.0 685.0 4000.0 

E. coli (CFU/100ml) Lill Burn @ Lill Burn-Monowai Rd 2019 59 20.0 30.0 80.0 160.0 522.7 405.0 2200.0 6000.0 

E. coli (CFU/100ml) Longridge Stm @ Sandstone 2010 60 30.0 40.0 200.0 340.0 1011.9 755.0 5000.0 13000.0 

E. coli (CFU/100ml) Longridge Stm @ Sandstone 2016 59 15.0 40.0 130.0 300.0 3183.6 600.0 10900.0 100000.0 

E. coli (CFU/100ml) Longridge Stm @ Sandstone 2019 60 10.0 20.0 127.5 315.0 3717.4 620.0 12350.0 130000.0 

E. coli (CFU/100ml) Makarewa R. @ Lora Gorge Rd 2010 60 30.0 69.0 240.0 460.0 2214.2 1400.0 11050.0 48000.0 

E. coli (CFU/100ml) Makarewa R. @ Lora Gorge Rd 2016 59 40.0 68.0 185.0 380.0 1131.4 1100.0 4100.0 11000.0 

E. coli (CFU/100ml) Makarewa R. @ Lora Gorge Rd 2019 59 40.0 49.0 185.0 460.0 1482.4 1050.0 5600.0 17000.0 

E. coli (CFU/100ml) Makarewa R. @ Wallacetown 2010 62 30.0 100.5 180.0 425.0 2274.7 1175.0 6875.0 49000.0 

E. coli (CFU/100ml) Makarewa R. @ Wallacetown 2016 60 40.0 109.5 207.5 355.0 3137.4 1300.0 25050.0 30000.0 

E. coli (CFU/100ml) Makarewa R. @ Wallacetown 2019 60 80.0 99.5 197.5 330.0 4899.5 825.0 25100.0 140000.0 

E. coli (CFU/100ml) Mararoa R. @ South Mavora Lake 2010 8 1.0 1.0 3.3 12.0 34.3 46.0 110.9 120.0 

E. coli (CFU/100ml) Mararoa R. @ South Mavora Lake 2016 9 10.0 10.0 10.0 10.0 20.0 10.0 62.0 90.0 

E. coli (CFU/100ml) Mararoa R. @ South Mavora Lake 2019 6 1.0 1.8 5.5 10.0 7.5 10.0 10.0 10.0 

E. coli (CFU/100ml) Mararoa R. @ The Key 2010 59 2.0 10.0 18.0 34.0 170.0 82.5 760.0 2800.0 

E. coli (CFU/100ml) Mararoa R. @ The Key 2016 53 10.0 10.0 20.0 40.0 154.1 90.0 400.0 3800.0 

E. coli (CFU/100ml) Mararoa R. @ The Key 2019 51 8.0 10.0 20.0 40.0 367.9 115.0 2400.0 4000.0 

E. coli (CFU/100ml) Mararoa R. @ Weir Rd 2010 58 2.0 5.6 21.5 44.0 213.9 157.5 1260.0 3600.0 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

E. coli (CFU/100ml) Mararoa R. @ Weir Rd 2016 51 10.0 10.0 20.0 35.0 140.5 80.0 385.0 3400.0 

E. coli (CFU/100ml) Mararoa R. @ Weir Rd 2019 53 10.0 10.0 19.0 40.0 249.5 90.0 1110.0 3400.0 

E. coli (CFU/100ml) Mataura R. 200m d/s Mataura Br. 2010 60 95.0 168.5 530.0 1450.0 2165.8 2525.0 8480.0 13000.0 

E. coli (CFU/100ml) Mataura R. 200m d/s Mataura Br. 2016 58 100.0 140.0 422.5 1200.0 3779.7 3075.0 12300.0 60000.0 

E. coli (CFU/100ml) Mataura R. 200m d/s Mataura Br. 2019 58 90.0 138.5 515.0 1200.0 3770.3 2625.0 17450.0 51000.0 

E. coli (CFU/100ml) Mataura R. @ Garston 2010 0         

E. coli (CFU/100ml) Mataura R. @ Garston 2016 34 10.0 16.5 34.8 60.0 126.9 120.0 247.5 1700.0 

E. coli (CFU/100ml) Mataura R. @ Garston 2019 0         

E. coli (CFU/100ml) Mataura R. @ Gore 2010 60 50.0 74.6 177.5 390.0 1053.2 777.5 2490.0 17000.0 

E. coli (CFU/100ml) Mataura R. @ Gore 2016 60 30.0 74.8 157.5 325.0 904.4 900.0 3280.0 7000.0 

E. coli (CFU/100ml) Mataura R. @ Gore 2019 60 70.0 100.0 157.5 385.0 1679.3 900.0 8150.0 26000.0 

E. coli (CFU/100ml) Mataura R. @ Gorge Rd 2010 59 40.0 68.3 155.0 310.0 1008.5 765.0 2560.0 22000.0 

E. coli (CFU/100ml) Mataura R. @ Gorge Rd 2016 35 100.0 124.0 225.0 500.0 1153.4 1300.0 5020.0 7000.0 

E. coli (CFU/100ml) Mataura R. @ Gorge Rd 2019 0         

E. coli (CFU/100ml) Mataura R. @ Mataura Island Br. 2010 59 17.0 58.0 115.0 330.0 944.4 870.0 2860.0 10000.0 

E. coli (CFU/100ml) Mataura R. @ Mataura Island Br. 2016 60 20.0 49.5 147.5 400.0 851.3 1000.0 3050.0 6000.0 

E. coli (CFU/100ml) Mataura R. @ Mataura Island Br. 2019 60 20.0 36.7 120.0 215.0 1075.1 525.0 6150.0 12000.0 

E. coli (CFU/100ml) Mataura R. @ Otamita Br. 2010 59 13.0 30.9 74.0 150.0 729.8 335.0 3090.0 9000.0 

E. coli (CFU/100ml) Mataura R. @ Otamita Br. 2016 36 10.0 25.0 52.3 115.0 212.0 265.0 622.5 1200.0 

E. coli (CFU/100ml) Mataura R. @ Otamita Br. 2019 0         

E. coli (CFU/100ml) Mataura R. @ Parawa 2010 59 18.0 27.3 57.0 100.0 395.5 200.0 1790.0 7000.0 

E. coli (CFU/100ml) Mataura R. @ Parawa 2016 58 20.0 28.5 80.0 155.0 265.8 277.5 860.0 2400.0 

E. coli (CFU/100ml) Mataura R. @ Parawa 2019 60 30.0 39.5 90.0 145.0 372.9 262.5 1600.0 4400.0 

E. coli (CFU/100ml) Mimihau Stm @ Wyndham 2010 60 7.0 99.5 220.0 440.0 1635.8 1325.0 8050.0 16000.0 

E. coli (CFU/100ml) Mimihau Stm @ Wyndham 2016 59 10.0 100.0 240.0 390.0 720.5 750.0 2370.0 5500.0 

E. coli (CFU/100ml) Mimihau Stm @ Wyndham 2019 60 50.0 89.5 137.5 310.0 960.0 700.0 3020.0 21000.0 

E. coli (CFU/100ml) Mimihau Stm Trib. @ Venlaw Forest 2010 50 2.0 2.0 5.3 14.0 47.5 44.0 173.0 630.0 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

E. coli (CFU/100ml) Mimihau Stm Trib. @ Venlaw Forest 2016 45 5.0 10.0 10.0 20.0 84.4 40.0 214.0 1900.0 

E. coli (CFU/100ml) Mimihau Stm Trib. @ Venlaw Forest 2019 54 10.0 10.0 10.8 32.5 52.8 60.0 180.5 360.0 

E. coli (CFU/100ml) Moffat Ck @ Moffat Rd 2010 59 10.0 39.3 100.0 290.0 2134.3 930.0 6100.0 63000.0 

E. coli (CFU/100ml) Moffat Ck @ Moffat Rd 2016 60 20.0 60.0 127.5 305.0 1518.7 1275.0 5955.0 19000.0 

E. coli (CFU/100ml) Moffat Ck @ Moffat Rd 2019 59 6.0 10.0 90.0 220.0 1237.3 1200.0 4660.0 19000.0 

E. coli (CFU/100ml) Mokoreta R. @ Wyndham R. Rd 2010 61 50.0 83.0 180.0 350.0 1510.5 1200.0 7000.0 15000.0 

E. coli (CFU/100ml) Mokoreta R. @ Wyndham R. Rd 2016 60 10.0 119.0 177.5 315.0 959.2 1000.0 3710.0 9000.0 

E. coli (CFU/100ml) Mokoreta R. @ Wyndham R. Rd 2019 59 50.0 70.0 135.0 280.0 822.0 620.0 3250.0 10000.0 

E. coli (CFU/100ml) Mokotua Stm @ Awarua 2010 46 1.0 2.3 7.3 12.5 43.6 34.8 95.0 530.0 

E. coli (CFU/100ml) Mokotua Stm @ Awarua 2016 39 5.0 10.0 10.0 10.0 75.4 40.0 209.0 1600.0 

E. coli (CFU/100ml) Mokotua Stm @ Awarua 2019 31 1.0 3.5 10.0 20.0 76.9 30.0 125.0 1600.0 

E. coli (CFU/100ml) North Peak Stm @ Waimea Valley Rd 2010 60 20.0 70.0 130.0 370.0 2595.7 2050.0 17100.0 27000.0 

E. coli (CFU/100ml) North Peak Stm @ Waimea Valley Rd 2016 58 10.0 18.5 80.0 200.0 872.7 850.0 4015.0 12000.0 

E. coli (CFU/100ml) North Peak Stm @ Waimea Valley Rd 2019 59 10.0 20.0 80.0 210.0 1400.5 700.0 4290.0 30000.0 

E. coli (CFU/100ml) Opouriki Stm @ Tweedie Rd 2010 60 50.0 119.0 425.0 700.0 4371.8 1425.0 10350.0 90000.0 

E. coli (CFU/100ml) Opouriki Stm @ Tweedie Rd 2016 59 75.0 186.0 370.0 800.0 4630.3 2200.0 14200.0 120000.0 

E. coli (CFU/100ml) Opouriki Stm @ Tweedie Rd 2019 60 75.0 166.5 295.0 600.0 4125.6 1450.0 6500.0 120000.0 

E. coli (CFU/100ml) Orauea R. @ Orawia Pukemaori Rd 2010 60 50.0 108.5 227.5 435.0 2462.9 1075.0 5945.0 54000.0 

E. coli (CFU/100ml) Orauea R. @ Orawia Pukemaori Rd 2016 60 20.0 87.5 220.0 370.0 1692.2 900.0 11100.0 20000.0 

E. coli (CFU/100ml) Orauea R. @ Orawia Pukemaori Rd 2019 59 20.0 90.0 165.0 260.0 1641.2 950.0 8400.0 19000.0 

E. coli (CFU/100ml) Oreti R. @ Centre Bush 2010 60 4.0 9.9 38.5 92.0 402.2 272.5 1485.0 5300.0 

E. coli (CFU/100ml) Oreti R. @ Centre Bush 2016 34 10.0 10.0 60.0 120.0 202.6 190.0 838.5 1500.0 

E. coli (CFU/100ml) Oreti R. @ Centre Bush 2019 0         

E. coli (CFU/100ml) Oreti R. @ Lumsden Br. 2010 60 6.0 9.9 20.0 50.0 214.1 137.5 653.0 5000.0 

E. coli (CFU/100ml) Oreti R. @ Lumsden Br. 2016 58 5.0 18.5 50.0 75.0 163.5 152.5 462.0 1900.0 

E. coli (CFU/100ml) Oreti R. @ Lumsden Br. 2019 56 9.0 18.5 40.0 70.0 192.1 202.5 775.0 1900.0 

E. coli (CFU/100ml) Oreti R. @ Three Kings 2010 54 1.0 2.0 10.0 20.0 50.8 42.3 173.5 500.0 



 
 

L 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

E. coli (CFU/100ml) Oreti R. @ Three Kings 2016 40 5.0 5.0 10.0 10.0 33.4 50.0 100.0 200.0 

E. coli (CFU/100ml) Oreti R. @ Three Kings 2019 47 1.0 5.0 10.0 20.0 49.3 45.0 170.0 500.0 

E. coli (CFU/100ml) Oreti R. @ Wallacetown 2010 59 6.0 19.3 61.5 133.0 919.1 445.0 2070.0 24000.0 

E. coli (CFU/100ml) Oreti R. @ Wallacetown 2016 56 10.0 30.0 57.5 130.0 501.0 272.5 2075.0 8000.0 

E. coli (CFU/100ml) Oreti R. @ Wallacetown 2019 58 10.0 19.4 60.0 140.0 436.8 227.5 1965.0 4800.0 

E. coli (CFU/100ml) Otamita Stm @ Mandeville 2010 60 50.0 69.5 180.0 295.0 1792.7 862.5 4270.0 53000.0 

E. coli (CFU/100ml) Otamita Stm @ Mandeville 2016 60 20.0 59.0 197.5 290.0 1444.7 502.5 1915.0 57000.0 

E. coli (CFU/100ml) Otamita Stm @ Mandeville 2019 60 20.0 50.0 127.5 275.0 1473.2 675.0 3380.0 35000.0 

E. coli (CFU/100ml) Otapiri Stm @ Otapiri Gorge 2010 60 80.0 130.0 322.5 565.0 1772.5 1225.0 9195.0 19000.0 

E. coli (CFU/100ml) Otapiri Stm @ Otapiri Gorge 2016 60 10.0 100.0 187.5 405.0 1469.2 1200.0 7200.0 13000.0 

E. coli (CFU/100ml) Otapiri Stm @ Otapiri Gorge 2019 60 20.0 89.0 185.0 365.0 1379.5 925.0 5300.0 13000.0 

E. coli (CFU/100ml) Otautau Stm @ Otautau-Tuatapere Rd 2010 60 120.0 188.0 377.5 695.0 3221.5 2075.0 11050.0 75000.0 

E. coli (CFU/100ml) Otautau Stm @ Otautau-Tuatapere Rd 2016 60 110.0 245.0 482.5 1050.0 3695.0 2625.0 12800.0 53000.0 

E. coli (CFU/100ml) Otautau Stm @ Otautau-Tuatapere Rd 2019 59 110.0 168.0 395.0 800.0 3068.6 1850.0 12140.0 53000.0 

E. coli (CFU/100ml) Otautau Stm @ Waikouro 2010 60 130.0 330.0 630.0 1700.0 6723.3 2725.0 21050.0 130000.0 

E. coli (CFU/100ml) Otautau Stm @ Waikouro 2016 96 80.0 267.5 600.0 1400.0 4164.8 2650.0 17500.0 65000.0 

E. coli (CFU/100ml) Otautau Stm @ Waikouro 2019 60 80.0 260.0 522.5 1250.0 4802.3 2525.0 19350.0 65000.0 

E. coli (CFU/100ml) Otepuni Ck @ Nith St. 2010 60 67.0 246.0 615.0 1500.0 5075.1 5025.0 12000.0 110000.0 

E. coli (CFU/100ml) Otepuni Ck @ Nith St. 2016 60 110.0 246.5 800.0 1600.0 2160.5 3100.0 5955.0 8000.0 

E. coli (CFU/100ml) Otepuni Ck @ Nith St. 2019 60 110.0 200.0 700.0 1700.0 3001.0 3000.0 9000.0 29000.0 

E. coli (CFU/100ml) Oteramika Stm @ Seaward Downs 2010 60 10.0 117.5 285.0 485.0 1841.2 1425.0 12070.0 16000.0 

E. coli (CFU/100ml) Oteramika Stm @ Seaward Downs 2016 59 10.0 70.0 325.0 600.0 1243.6 1150.0 4270.0 11000.0 

E. coli (CFU/100ml) Oteramika Stm @ Seaward Downs 2019 59 12.0 40.0 265.0 610.0 2393.8 1200.0 5250.0 69000.0 

E. coli (CFU/100ml) Pourakino R. @ Centre Rd 2010 0         

E. coli (CFU/100ml) Pourakino R. @ Centre Rd 2016 0         

E. coli (CFU/100ml) Pourakino R. @ Centre Rd 2019 0         

E. coli (CFU/100ml) Pourakino R. @ Ermedale Rd 2010 60 24.0 33.8 77.5 145.0 577.8 287.5 2410.0 13000.0 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

E. coli (CFU/100ml) Pourakino R. @ Ermedale Rd 2016 35 30.0 44.0 105.0 220.0 1581.4 465.0 1640.0 43000.0 

E. coli (CFU/100ml) Pourakino R. @ Ermedale Rd 2019 0         

E. coli (CFU/100ml) Pourakino R. @ Traill Rd 2010 59 30.0 59.0 130.0 270.0 724.4 510.0 3210.0 7500.0 

E. coli (CFU/100ml) Pourakino R. @ Traill Rd 2016 60 20.0 49.5 200.0 360.0 1166.3 825.0 2775.0 26000.0 

E. coli (CFU/100ml) Pourakino R. @ Traill Rd 2019 60 20.0 40.0 160.0 355.0 675.3 725.0 2310.0 6000.0 

E. coli (CFU/100ml) Sandstone Stm @ Kingston X-ing Rd 2010 59 20.0 48.1 215.0 550.0 3821.8 1400.0 18700.0 78000.0 

E. coli (CFU/100ml) Sandstone Stm @ Kingston X-ing Rd 2016 59 40.0 78.5 160.0 410.0 1734.0 1150.0 7040.0 26000.0 

E. coli (CFU/100ml) Sandstone Stm @ Kingston X-ing Rd 2019 59 10.0 49.0 140.0 460.0 3956.5 1000.0 12600.0 130000.0 

E. coli (CFU/100ml) Tokanui R. @ Fortrose Otara Rd 2010 59 20.0 124.7 250.0 380.0 2639.6 615.0 6480.0 65000.0 

E. coli (CFU/100ml) Tokanui R. @ Fortrose Otara Rd 2016 60 80.0 119.5 197.5 315.0 3151.7 1175.0 9050.0 110000.0 

E. coli (CFU/100ml) Tokanui R. @ Fortrose Otara Rd 2019 59 60.0 69.0 145.0 290.0 3225.4 650.0 8200.0 110000.0 

E. coli (CFU/100ml) Tussock Ck @ Cooper Rd 2010 59 50.0 199.0 500.0 1100.0 4862.2 2500.0 26400.0 38000.0 

E. coli (CFU/100ml) Tussock Ck @ Cooper Rd 2016 59 90.0 174.0 500.0 1100.0 5216.1 2350.0 32400.0 41000.0 

E. coli (CFU/100ml) Tussock Ck @ Cooper Rd 2019 59 70.0 120.0 450.0 800.0 5606.4 2850.0 24800.0 98000.0 

E. coli (CFU/100ml) Upukerora R. @ Te Anau Milford Rd 2010 59 2.0 4.8 20.0 38.0 90.7 79.0 264.0 1100.0 

E. coli (CFU/100ml) Upukerora R. @ Te Anau Milford Rd 2016 49 10.0 10.0 20.0 30.0 108.2 50.0 190.0 2600.0 

E. coli (CFU/100ml) Upukerora R. @ Te Anau Milford Rd 2019 51 10.0 10.0 20.0 30.0 211.5 80.0 1250.0 3200.0 

E. coli (CFU/100ml) Waiau R. @ Duncraigen Rd 2010 59 3.0 8.9 20.0 41.0 194.1 110.0 910.0 3800.0 

E. coli (CFU/100ml) Waiau R. @ Duncraigen Rd 2016 33 10.0 10.0 20.0 40.0 62.4 80.0 180.0 220.0 

E. coli (CFU/100ml) Waiau R. @ Duncraigen Rd 2019 0         

E. coli (CFU/100ml) Waiau R. @ Sunnyside 2010 59 5.0 6.0 16.0 28.0 165.2 52.5 310.0 5500.0 

E. coli (CFU/100ml) Waiau R. @ Sunnyside 2016 49 5.0 10.0 20.0 30.0 80.5 50.0 314.0 800.0 

E. coli (CFU/100ml) Waiau R. @ Sunnyside 2019 55 10.0 10.0 20.0 40.0 165.3 90.0 702.0 2700.0 

E. coli (CFU/100ml) Waiau R. @ Tuatapere 2010 58 10.0 19.3 45.0 72.5 715.3 197.5 4315.0 12000.0 

E. coli (CFU/100ml) Waiau R. @ Tuatapere 2016 59 10.0 10.0 30.0 80.0 541.4 180.0 1130.0 20000.0 

E. coli (CFU/100ml) Waiau R. @ Tuatapere 2019 58 10.0 18.5 32.5 80.0 350.1 265.0 1545.0 3200.0 

E. coli (CFU/100ml) Waihopai R. u/s Queens Drive 2010 60 60.0 129.0 230.0 450.0 4227.9 1825.0 9600.0 150000.0 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

E. coli (CFU/100ml) Waihopai R. u/s Queens Drive 2016 60 20.0 89.5 180.0 325.0 1087.8 825.0 6000.0 14000.0 

E. coli (CFU/100ml) Waihopai R. u/s Queens Drive 2019 60 20.0 78.5 160.0 315.0 1385.2 647.5 4315.0 44000.0 

E. coli (CFU/100ml) Waikaia R. @ Waikaia 2010 61 20.0 30.0 80.0 170.0 510.9 500.0 2000.0 5800.0 

E. coli (CFU/100ml) Waikaia R. @ Waikaia 2016 60 10.0 20.0 90.0 205.0 365.0 332.5 980.0 3100.0 

E. coli (CFU/100ml) Waikaia R. @ Waikaia 2019 59 10.0 20.0 100.0 170.0 643.6 390.0 3260.0 5700.0 

E. coli (CFU/100ml) Waikaia R. @ Waipounamu Br. Rd 2010 59 30.0 47.0 70.0 130.0 474.3 280.0 2510.0 5400.0 

E. coli (CFU/100ml) Waikaia R. @ Waipounamu Br. Rd 2016 59 20.0 39.0 100.0 140.0 373.5 265.0 1640.0 3100.0 

E. coli (CFU/100ml) Waikaia R. @ Waipounamu Br. Rd 2019 59 20.0 30.0 80.0 140.0 662.0 365.0 3290.0 6500.0 

E. coli (CFU/100ml) Waikaia R. u/s Piano Flat 2010 59 1.0 3.9 12.0 22.0 171.2 50.0 438.0 6000.0 

E. coli (CFU/100ml) Waikaia R. u/s Piano Flat 2016 44 5.0 10.0 10.0 20.0 41.0 50.0 151.0 240.0 

E. coli (CFU/100ml) Waikaia R. u/s Piano Flat 2019 48 10.0 10.0 10.0 20.0 37.2 46.3 109.5 240.0 

E. coli (CFU/100ml) Waikaka Stm @ Gore 2010 60 80.0 138.5 225.0 400.0 1919.7 897.5 9040.0 33000.0 

E. coli (CFU/100ml) Waikaka Stm @ Gore 2016 60 70.0 109.5 197.5 325.0 1838.3 1200.0 14150.0 22000.0 

E. coli (CFU/100ml) Waikaka Stm @ Gore 2019 60 60.0 69.5 120.0 225.0 4100.3 850.0 17300.0 72000.0 

E. coli (CFU/100ml) Waikawa R. @ Progress Valley 2010 60 40.0 129.0 325.0 570.0 1684.0 1115.0 4780.0 29000.0 

E. coli (CFU/100ml) Waikawa R. @ Progress Valley 2016 60 40.0 108.5 340.0 625.0 3455.0 1750.0 11050.0 81000.0 

E. coli (CFU/100ml) Waikawa R. @ Progress Valley 2019 59 60.0 97.0 295.0 600.0 4035.9 1300.0 13300.0 81000.0 

E. coli (CFU/100ml) Waikiwi Stm @ North Rd 2010 60 100.0 180.0 370.0 600.0 2619.8 2700.0 13050.0 28000.0 

E. coli (CFU/100ml) Waikiwi Stm @ North Rd 2016 60 120.0 150.0 240.0 495.0 1721.5 1125.0 8000.0 15000.0 

E. coli (CFU/100ml) Waikiwi Stm @ North Rd 2019 59 60.0 120.0 240.0 430.0 1868.6 1050.0 6100.0 44000.0 

E. coli (CFU/100ml) Waikopikopiko Stm @ Haldane CurioBay 2010 60 10.0 20.0 50.0 130.0 354.2 280.0 1330.0 4900.0 

E. coli (CFU/100ml) Waikopikopiko Stm @ Haldane CurioBay 2016 58 10.0 30.0 60.0 140.0 331.3 280.0 800.0 6000.0 

E. coli (CFU/100ml) Waikopikopiko Stm @ Haldane CurioBay 2019 58 10.0 11.7 60.0 170.0 404.7 310.0 1660.0 6000.0 

E. coli (CFU/100ml) Waimatuku Stm @ Lorneville Riverton Hwy 2010 60 30.0 157.5 352.5 595.0 1406.0 1650.0 3505.0 21000.0 

E. coli (CFU/100ml) Waimatuku Stm @ Lorneville Riverton Hwy 2016 60 130.0 160.0 280.0 525.0 1669.3 1225.0 7725.0 18000.0 

E. coli (CFU/100ml) Waimatuku Stm @ Lorneville Riverton Hwy 2019 60 70.0 80.0 220.0 380.0 1021.5 800.0 2315.0 18000.0 

E. coli (CFU/100ml) Waimatuku Stm d/s Bayswater Bog 2010 59 50.0 79.0 160.0 390.0 630.8 950.0 1590.0 3600.0 



 
 

LIII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

E. coli (CFU/100ml) Waimatuku Stm d/s Bayswater Bog 2016 36 40.0 40.0 60.0 275.0 523.9 625.0 2075.0 3100.0 

E. coli (CFU/100ml) Waimatuku Stm d/s Bayswater Bog 2019 0         

E. coli (CFU/100ml) Waimea Stm @ Mandeville 2010 60 10.0 59.0 165.0 295.0 2164.2 602.5 8775.0 50000.0 

E. coli (CFU/100ml) Waimea Stm @ Mandeville 2016 59 20.0 50.0 150.0 270.0 891.7 430.0 6010.0 11000.0 

E. coli (CFU/100ml) Waimea Stm @ Mandeville 2019 59 8.0 40.0 150.0 260.0 3512.2 710.0 13100.0 82000.0 

E. coli (CFU/100ml) Waimea Stm @ Murphy Rd 2010 60 30.0 59.7 107.5 345.0 1530.0 677.5 5195.0 34000.0 

E. coli (CFU/100ml) Waimea Stm @ Murphy Rd 2016 35 30.0 54.0 140.0 200.0 467.7 325.0 1430.0 6000.0 

E. coli (CFU/100ml) Waimea Stm @ Murphy Rd 2019 0         

E. coli (CFU/100ml) Waimea Stm @ Nine Mile Rd 2010 60 30.0 41.0 157.5 500.0 2444.7 847.5 7400.0 58000.0 

E. coli (CFU/100ml) Waimea Stm @ Nine Mile Rd 2016 35 10.0 30.0 120.0 280.0 1159.4 850.0 3160.0 20000.0 

E. coli (CFU/100ml) Waimea Stm @ Nine Mile Rd 2019 0         

E. coli (CFU/100ml) Waimea Stm @ Old Balfour Rd 2010 59 44.0 66.3 160.0 300.0 1484.6 700.0 4930.0 33000.0 

E. coli (CFU/100ml) Waimea Stm @ Old Balfour Rd 2016 36 20.0 47.5 145.0 270.0 412.4 447.5 1375.0 1700.0 

E. coli (CFU/100ml) Waimea Stm @ Old Balfour Rd 2019 0         

E. coli (CFU/100ml) Waimea Stm @ Pahiwi - Balfour Rd 2010 60 10.0 34.5 147.5 420.0 1428.1 900.0 5200.0 20000.0 

E. coli (CFU/100ml) Waimea Stm @ Pahiwi - Balfour Rd 2016 35 20.0 40.0 130.0 180.0 1623.4 380.0 2110.0 44000.0 

E. coli (CFU/100ml) Waimea Stm @ Pahiwi - Balfour Rd 2019 0         

E. coli (CFU/100ml) Waimea Trib. @ McCale Rd 2010 59 20.0 32.7 130.0 300.0 6881.9 750.0 21800.0 140000.0 

E. coli (CFU/100ml) Waimea Trib. @ McCale Rd 2016 32 10.0 25.5 83.8 245.0 465.8 402.5 1935.0 2200.0 

E. coli (CFU/100ml) Waimea Trib. @ McCale Rd 2019 0         

E. coli (CFU/100ml) Wairaki R. d/s Blackmount Rd 2010 0         

E. coli (CFU/100ml) Wairaki R. d/s Blackmount Rd 2016 23 10.0 10.0 25.0 50.0 145.2 155.0 742.0 1000.0 

E. coli (CFU/100ml) Wairaki R. d/s Blackmount Rd 2019 55 10.0 10.0 25.0 60.0 284.8 110.0 1340.0 4900.0 

E. coli (CFU/100ml) Waituna Ck @ Marshall Rd 2010 58 32.0 39.6 170.0 275.0 1909.6 652.5 7405.0 47000.0 

E. coli (CFU/100ml) Waituna Ck @ Marshall Rd 2016 60 30.0 59.5 157.5 310.0 1900.8 1100.0 10100.0 42000.0 

E. coli (CFU/100ml) Waituna Ck @ Marshall Rd 2019 59 20.0 39.5 125.0 220.0 1446.2 750.0 2820.0 42000.0 

E. coli (CFU/100ml) Waituna Ck 1m u/s Waituna Rd 2010 59 19.0 76.0 170.0 410.0 2820.3 1050.0 11400.0 72000.0 



 
 

LIV  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

E. coli (CFU/100ml) Waituna Ck 1m u/s Waituna Rd 2016 35 90.0 104.0 205.0 430.0 1582.9 1150.0 2390.0 31000.0 

E. coli (CFU/100ml) Waituna Ck 1m u/s Waituna Rd 2019 0         

E. coli (CFU/100ml) Whitestone R. d/s Manapouri-Hillside 2010 58 4.0 10.0 22.5 41.0 148.7 117.5 598.0 1400.0 

E. coli (CFU/100ml) Whitestone R. d/s Manapouri-Hillside 2016 51 10.0 10.0 15.0 30.0 173.4 75.0 190.0 6000.0 

E. coli (CFU/100ml) Whitestone R. d/s Manapouri-Hillside 2019 47 9.0 10.0 10.0 40.0 380.1 100.0 1255.0 7000.0 

E. coli (CFU/100ml) Winton Stm @ Lochiel 2010 60 170.0 307.9 620.0 1300.0 3293.6 3000.0 17000.0 31000.0 

E. coli (CFU/100ml) Winton Stm @ Lochiel 2016 60 180.0 219.5 600.0 1150.0 2521.2 2225.0 10100.0 29000.0 

E. coli (CFU/100ml) Winton Stm @ Lochiel 2019 60 90.0 208.5 497.5 850.0 4539.2 2200.0 12100.0 130000.0 

E. coli (CFU/100ml) Winton Stm d/s Winton Dam 2010 60 30.0 69.1 197.5 380.0 2135.7 1025.0 11350.0 25000.0 

E. coli (CFU/100ml) Winton Stm d/s Winton Dam 2016 36 50.0 70.0 257.5 355.0 895.1 1225.0 2575.0 6200.0 

E. coli (CFU/100ml) Winton Stm d/s Winton Dam 2019 0         

Fine sediment cover (%) Aparima R. @ Thornbury 2010 0         

Fine sediment cover (%) Aparima R. @ Thornbury 2016 12 0.0 0.0 0.4 1.6 6.0 7.1 22.0 25.3 

Fine sediment cover (%) Aparima R. @ Thornbury 2019 32 0.0 0.0 0.0 0.6 2.9 2.8 17.3 25.3 

Fine sediment cover (%) Cromel Stm @ Selbie Rd 2010 0         

Fine sediment cover (%) Cromel Stm @ Selbie Rd 2016 17 0.0 0.0 0.0 0.3 6.2 1.3 25.3 75.7 

Fine sediment cover (%) Cromel Stm @ Selbie Rd 2019 47 0.0 0.0 0.0 0.3 1.8 2.0 7.2 22.5 

Fine sediment cover (%) Dipton Stm @ South Hillend-Dipton Rd 2010 0         

Fine sediment cover (%) Dipton Stm @ South Hillend-Dipton Rd 2016 19 0.0 0.0 0.0 0.0 0.3 0.0 0.8 4.0 

Fine sediment cover (%) Dipton Stm @ South Hillend-Dipton Rd 2019 41 0.0 0.0 0.0 0.0 0.3 0.0 0.5 5.0 

Fine sediment cover (%) Dunsdale Stm @ Dunsdale Reserve 2010 0         

Fine sediment cover (%) Dunsdale Stm @ Dunsdale Reserve 2016 20 0.0 1.3 12.8 17.8 24.6 37.4 53.7 66.8 

Fine sediment cover (%) Dunsdale Stm @ Dunsdale Reserve 2019 44 0.0 3.0 10.6 15.9 19.9 25.1 49.6 66.8 

Fine sediment cover (%) Hamilton Burn @ Affleck Rd 2010 0         

Fine sediment cover (%) Hamilton Burn @ Affleck Rd 2016 20 0.0 0.0 0.4 2.3 3.5 5.0 7.8 23.1 

Fine sediment cover (%) Hamilton Burn @ Affleck Rd 2019 51 0.0 0.0 0.0 0.5 1.6 2.6 5.7 13.8 

Fine sediment cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         



 
 

LV 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Fine sediment cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2016 17 0.0 0.0 3.0 7.3 8.6 11.0 22.9 30.3 

Fine sediment cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2019 36 0.0 0.0 1.8 4.9 7.1 11.0 18.8 30.3 

Fine sediment cover (%) Irthing Stm @ Ellis Rd 2010 0         

Fine sediment cover (%) Irthing Stm @ Ellis Rd 2016 19 0.0 0.0 0.9 4.3 6.2 6.3 14.7 50.8 

Fine sediment cover (%) Irthing Stm @ Ellis Rd 2019 45 0.0 0.0 1.0 3.3 3.8 5.3 10.0 10.8 

Fine sediment cover (%) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

Fine sediment cover (%) Lill Burn @ Lill Burn-Monowai Rd 2016 14 0.0 0.2 2.3 6.6 9.3 14.6 25.5 28.3 

Fine sediment cover (%) Lill Burn @ Lill Burn-Monowai Rd 2019 30 0.0 0.0 1.2 3.0 7.4 10.3 26.3 30.0 

Fine sediment cover (%) Longridge Stm @ Sandstone 2010 0         

Fine sediment cover (%) Longridge Stm @ Sandstone 2016 19 0.0 0.0 0.5 2.0 5.4 7.1 18.3 29.8 

Fine sediment cover (%) Longridge Stm @ Sandstone 2019 41 0.0 0.0 0.0 1.0 3.2 4.0 11.5 19.0 

Fine sediment cover (%) Mararoa R. @ Weir Rd 2010 0         

Fine sediment cover (%) Mararoa R. @ Weir Rd 2016 12 0.0 0.4 2.3 4.4 6.1 7.8 16.0 17.3 

Fine sediment cover (%) Mararoa R. @ Weir Rd 2019 26 0.0 0.0 0.8 4.4 5.2 6.4 16.7 18.0 

Fine sediment cover (%) Mataura R. @ Gore 2010 0         

Fine sediment cover (%) Mataura R. @ Gore 2016 14 0.0 0.2 4.0 6.4 8.9 13.9 22.8 26.3 

Fine sediment cover (%) Mataura R. @ Gore 2019 27 0.0 0.0 0.3 4.0 5.6 7.8 15.4 24.3 

Fine sediment cover (%) Mataura R. @ Mataura Island Br. 2010 0         

Fine sediment cover (%) Mataura R. @ Mataura Island Br. 2016 24 0.0 0.1 2.8 10.1 16.8 30.5 47.1 58.0 

Fine sediment cover (%) Mataura R. @ Mataura Island Br. 2019 30 0.0 0.0 0.8 5.6 6.3 9.7 16.7 22.0 

Fine sediment cover (%) Mimihau Stm @ Wyndham 2010 0         

Fine sediment cover (%) Mimihau Stm @ Wyndham 2016 15 0.0 0.0 1.5 4.0 8.8 10.0 30.6 40.5 

Fine sediment cover (%) Mimihau Stm @ Wyndham 2019 34 0.0 0.0 0.8 2.4 4.6 4.2 14.6 40.5 

Fine sediment cover (%) Orauea R. @ Orawia Pukemaori Rd 2010 0         

Fine sediment cover (%) Orauea R. @ Orawia Pukemaori Rd 2016 14 0.0 0.0 2.3 3.1 6.1 9.2 18.8 19.0 

Fine sediment cover (%) Orauea R. @ Orawia Pukemaori Rd 2019 33 0.0 0.0 1.0 2.8 6.1 5.5 19.1 61.0 

Fine sediment cover (%) Oreti R. @ Three Kings 2010 0         



 
 

LVI  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Fine sediment cover (%) Oreti R. @ Three Kings 2016 19 0.0 0.0 0.0 0.5 3.2 2.0 11.7 41.5 

Fine sediment cover (%) Oreti R. @ Three Kings 2019 42 0.0 0.0 0.0 0.0 0.6 0.8 2.5 4.8 

Fine sediment cover (%) Otamita Stm @ Mandeville 2010 0         

Fine sediment cover (%) Otamita Stm @ Mandeville 2016 18 0.0 0.2 3.7 8.4 9.5 13.9 22.9 23.5 

Fine sediment cover (%) Otamita Stm @ Mandeville 2019 45 0.0 0.0 1.8 5.5 7.6 12.8 20.3 23.5 

Fine sediment cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2010 0         

Fine sediment cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2016 10 0.0 2.7 10.5 26.5 26.2 34.9 56.9 69.0 

Fine sediment cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2019 35 0.0 0.0 0.0 4.0 10.7 12.9 37.6 69.0 

Fine sediment cover (%) Upukerora R. @ Te Anau Milford Rd 2010 0         

Fine sediment cover (%) Upukerora R. @ Te Anau Milford Rd 2016 17 0.0 0.0 1.5 5.3 7.1 12.0 17.5 19.3 

Fine sediment cover (%) Upukerora R. @ Te Anau Milford Rd 2019 38 0.0 0.0 0.0 2.8 5.0 7.5 17.3 25.0 

Fine sediment cover (%) Waiau R. @ Sunnyside 2010 0         

Fine sediment cover (%) Waiau R. @ Sunnyside 2016 0         

Fine sediment cover (%) Waiau R. @ Sunnyside 2019 7 0.0 0.0 0.0 4.0 7.1 9.0 22.6 28.0 

Fine sediment cover (%) Waiau R. @ Tuatapere 2010 0         

Fine sediment cover (%) Waiau R. @ Tuatapere 2016 13 0.0 0.0 0.3 0.8 2.0 2.5 7.4 8.8 

Fine sediment cover (%) Waiau R. @ Tuatapere 2019 36 0.0 0.0 0.0 0.1 0.9 0.8 3.7 8.8 

Fine sediment cover (%) Waikaia R. @ Waikaia 2010 0         

Fine sediment cover (%) Waikaia R. @ Waikaia 2016 29 0.0 0.6 5.8 16.3 18.0 26.0 48.1 59.0 

Fine sediment cover (%) Waikaia R. @ Waikaia 2019 31 0.0 0.0 2.5 6.0 14.5 24.5 46.1 59.0 

Fine sediment cover (%) Waikaia R. @ Waipounamu Br. Rd 2010 0         

Fine sediment cover (%) Waikaia R. @ Waipounamu Br. Rd 2016 0         

Fine sediment cover (%) Waikaia R. @ Waipounamu Br. Rd 2019 3 1.0 1.7 4.5 8.0 6.7 9.5 10.7 11.0 

Fine sediment cover (%) Waikaia R. u/s Piano Flat 2010 0         

Fine sediment cover (%) Waikaia R. u/s Piano Flat 2016 20 0.0 0.2 1.9 6.8 12.7 14.0 36.5 75.0 

Fine sediment cover (%) Waikaia R. u/s Piano Flat 2019 43 0.0 0.3 2.0 4.8 9.1 14.0 33.2 37.0 

Fine sediment cover (%) Waikaka Stm @ Gore 2010 0         



 
 

LVII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Fine sediment cover (%) Waikaka Stm @ Gore 2016 14 0.0 0.2 0.7 1.9 5.0 8.9 14.9 15.1 

Fine sediment cover (%) Waikaka Stm @ Gore 2019 35 0.0 0.0 0.4 1.5 6.1 6.8 22.4 64.0 

Fine sediment cover (%) Waikawa R. @ Progress Valley 2010 0         

Fine sediment cover (%) Waikawa R. @ Progress Valley 2016 14 1.3 11.7 20.4 24.1 27.5 33.7 52.2 58.5 

Fine sediment cover (%) Waikawa R. @ Progress Valley 2019 32 0.0 1.0 8.6 18.5 18.6 22.8 41.7 58.5 

Fine sediment cover (%) Waimea Stm @ Mandeville 2010 0         

Fine sediment cover (%) Waimea Stm @ Mandeville 2016 20 0.0 0.2 2.4 8.5 8.7 11.7 19.7 23.8 

Fine sediment cover (%) Waimea Stm @ Mandeville 2019 46 0.0 0.0 0.4 3.0 5.3 9.2 16.6 23.5 

Fine sediment cover (%) Wairaki R. d/s Blackmount Rd 2010 0         

Fine sediment cover (%) Wairaki R. d/s Blackmount Rd 2016 13 0.0 0.0 0.0 0.8 3.7 7.0 11.0 15.0 

Fine sediment cover (%) Wairaki R. d/s Blackmount Rd 2019 35 0.0 0.0 0.0 1.3 2.7 5.0 8.1 15.0 

Fine sediment cover (%) Waituna Ck @ Marshall Rd 2010 0         

Fine sediment cover (%) Waituna Ck @ Marshall Rd 2016 12 0.0 0.0 1.9 7.5 8.1 10.2 22.5 31.0 

Fine sediment cover (%) Waituna Ck @ Marshall Rd 2019 30 0.0 0.0 0.0 1.1 6.2 9.2 26.6 37.5 

Fine sediment cover (%) Whitestone R. d/s Manapouri-Hillside 2010 0         

Fine sediment cover (%) Whitestone R. d/s Manapouri-Hillside 2016 16 0.0 0.0 0.0 2.8 3.1 5.3 8.0 8.8 

Fine sediment cover (%) Whitestone R. d/s Manapouri-Hillside 2019 37 0.0 0.0 0.0 0.0 2.0 3.5 8.0 9.5 

Fine sediment cover (%) Makarewa R. @ Counsell Rd 2010 0         

Fine sediment cover (%) Makarewa R. @ Counsell Rd 2016 13 0.5 1.0 3.0 7.0 12.7 8.8 42.9 81.0 

Fine sediment cover (%) Makarewa R. @ Counsell Rd 2019 31 0.0 0.1 2.1 6.0 9.1 8.9 23.8 81.0 

Fine sediment cover (%) Oreti R. @ Branxholme 2010 0         

Fine sediment cover (%) Oreti R. @ Branxholme 2016 13 0.0 0.0 0.0 0.3 1.8 0.8 8.7 19.5 

Fine sediment cover (%) Oreti R. @ Branxholme 2019 26 0.0 0.0 0.0 0.3 1.9 1.4 6.9 19.5 

Fine sediment cover (%) Upper Waiau R. @ Queens Reach 2010 0         

Fine sediment cover (%) Upper Waiau R. @ Queens Reach 2016 0         

Fine sediment cover (%) Upper Waiau R. @ Queens Reach 2019 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Fine sediment cover (%) Waiau R. 100m u/s Clifden Br. 2010 0         



 
 

LVIII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Fine sediment cover (%) Waiau R. 100m u/s Clifden Br. 2016 0         

Fine sediment cover (%) Waiau R. 100m u/s Clifden Br. 2019 9 0.0 0.0 1.0 11.0 22.0 32.0 72.0 88.0 

Fine sediment cover (%) Waiau R. u/s Excelsior Ck 2010 0         

Fine sediment cover (%) Waiau R. u/s Excelsior Ck 2016 0         

Fine sediment cover (%) Waiau R. u/s Excelsior Ck 2019 8 8.0 8.7 18.3 25.5 33.4 48.0 68.7 75.0 

Fine sediment cover (%) Waimatuku Stm @ Waimatuku Township Rd 2010 0         

Fine sediment cover (%) Waimatuku Stm @ Waimatuku Township Rd 2016 17 0.0 0.0 2.8 8.0 10.6 20.5 24.9 31.3 

Fine sediment cover (%) Waimatuku Stm @ Waimatuku Township Rd 2019 41 0.0 0.0 2.0 5.3 7.7 12.0 22.3 31.3 

SIS (g/m2) Aparima R. @ Thornbury 2010 0         

SIS (g/m2) Aparima R. @ Thornbury 2016 2 263.7 268.8 289.1 314.4 314.4 339.8 360.1 365.1 

SIS (g/m2) Aparima R. @ Thornbury 2019 5 77.8 115.0 263.7 315.9 309.7 365.1 493.7 525.9 

SIS (g/m2) Cromel Stm @ Selbie Rd 2010 0         

SIS (g/m2) Cromel Stm @ Selbie Rd 2016 2 39.3 41.1 48.3 57.2 57.2 66.2 73.4 75.2 

SIS (g/m2) Cromel Stm @ Selbie Rd 2019 5 25.5 26.8 32.1 39.3 47.5 65.2 73.2 75.2 

SIS (g/m2) Dipton Stm @ South Hillend-Dipton Rd 2010 0         

SIS (g/m2) Dipton Stm @ South Hillend-Dipton Rd 2016 2 268.9 279.2 320.4 372.0 372.0 423.5 464.8 475.1 

SIS (g/m2) Dipton Stm @ South Hillend-Dipton Rd 2019 5 268.9 276.0 304.4 475.1 565.5 828.8 926.0 950.3 

SIS (g/m2) Dunsdale Stm @ Dunsdale Reserve 2010 0         

SIS (g/m2) Dunsdale Stm @ Dunsdale Reserve 2016 1 263.4 263.4 263.4 263.4 263.4 263.4 263.4 263.4 

SIS (g/m2) Dunsdale Stm @ Dunsdale Reserve 2019 4 263.4 271.9 305.9 652.9 723.6 1070.7 1274.4 1325.3 

SIS (g/m2) Hamilton Burn @ Affleck Rd 2010 0         

SIS (g/m2) Hamilton Burn @ Affleck Rd 2016 2 125.3 184.7 422.1 718.9 718.9 1015.8 1253.2 1312.6 

SIS (g/m2) Hamilton Burn @ Affleck Rd 2019 5 124.2 124.4 125.3 319.5 450.2 369.4 1123.9 1312.6 

SIS (g/m2) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         

SIS (g/m2) Hedgehope Stm 20m u/s Makarewa Confl. 2016 2 349.0 362.3 415.6 482.1 482.1 548.7 601.9 615.2 

SIS (g/m2) Hedgehope Stm 20m u/s Makarewa Confl. 2019 5 349.0 365.6 431.8 615.2 622.5 683.3 963.4 1033.4 

SIS (g/m2) Irthing Stm @ Ellis Rd 2010 0         



 
 

LIX  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

SIS (g/m2) Irthing Stm @ Ellis Rd 2016 2 76.5 111.6 252.2 427.9 427.9 603.7 744.3 779.4 

SIS (g/m2) Irthing Stm @ Ellis Rd 2019 5 76.5 92.2 155.0 349.7 441.5 779.4 833.2 846.6 

SIS (g/m2) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

SIS (g/m2) Lill Burn @ Lill Burn-Monowai Rd 2016 2 51.8 67.3 129.4 207.1 207.1 284.7 346.8 362.3 

SIS (g/m2) Lill Burn @ Lill Burn-Monowai Rd 2019 5 51.8 113.9 362.3 381.9 451.0 643.0 781.6 816.2 

SIS (g/m2) Longridge Stm @ Sandstone 2010 0         

SIS (g/m2) Longridge Stm @ Sandstone 2016 2 605.2 607.8 618.1 631.1 631.1 644.0 654.4 657.0 

SIS (g/m2) Longridge Stm @ Sandstone 2019 5 472.2 498.8 605.2 657.0 810.3 1061.0 1217.0 1256.0 

SIS (g/m2) Mararoa R. @ Weir Rd 2010 0         

SIS (g/m2) Mararoa R. @ Weir Rd 2016 2 122.0 130.7 165.9 209.8 209.8 253.7 288.8 297.6 

SIS (g/m2) Mararoa R. @ Weir Rd 2019 5 15.9 28.8 80.1 122.0 135.3 160.9 270.2 297.6 

SIS (g/m2) Mataura R. @ Gore 2010 0         

SIS (g/m2) Mataura R. @ Gore 2016 2 251.8 265.6 321.0 390.3 390.3 459.5 514.9 528.8 

SIS (g/m2) Mataura R. @ Gore 2019 5 251.8 282.2 403.7 528.8 585.4 551.1 1063.7 1191.8 

SIS (g/m2) Mataura R. @ Mataura Island Br. 2010 0         

SIS (g/m2) Mataura R. @ Mataura Island Br. 2016 2 802.8 843.9 1008.4 1213.9 1213.9 1419.4 1583.8 1624.9 

SIS (g/m2) Mataura R. @ Mataura Island Br. 2019 5 367.9 454.9 802.8 1546.8 1317.9 1624.9 2122.7 2247.1 

SIS (g/m2) Mimihau Stm @ Wyndham 2010 0         

SIS (g/m2) Mimihau Stm @ Wyndham 2016 2 735.9 752.8 820.6 905.4 905.4 990.1 1057.9 1074.9 

SIS (g/m2) Mimihau Stm @ Wyndham 2019 5 308.3 350.0 516.8 735.9 690.0 814.1 1022.7 1074.9 

SIS (g/m2) Orauea R. @ Orawia Pukemaori Rd 2010 0         

SIS (g/m2) Orauea R. @ Orawia Pukemaori Rd 2016 2 136.2 152.9 219.6 302.9 302.9 386.3 453.0 469.7 

SIS (g/m2) Orauea R. @ Orawia Pukemaori Rd 2019 5 136.2 202.9 469.7 518.9 565.2 605.3 997.7 1095.8 

SIS (g/m2) Oreti R. @ Three Kings 2010 0         

SIS (g/m2) Oreti R. @ Three Kings 2016 2 114.3 118.0 132.9 151.4 151.4 169.9 184.7 188.4 

SIS (g/m2) Oreti R. @ Three Kings 2019 5 54.0 56.7 67.5 80.3 100.9 114.3 173.6 188.4 

SIS (g/m2) Otamita Stm @ Mandeville 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

SIS (g/m2) Otamita Stm @ Mandeville 2016 1 1067.4 1067.4 1067.4 1067.4 1067.4 1067.4 1067.4 1067.4 

SIS (g/m2) Otamita Stm @ Mandeville 2019 4 360.8 371.8 416.0 600.0 657.1 841.2 1022.2 1067.4 

SIS (g/m2) Otautau Stm @ Otautau-Tuatapere Rd 2010 0         

SIS (g/m2) Otautau Stm @ Otautau-Tuatapere Rd 2016 1 206.5 206.5 206.5 206.5 206.5 206.5 206.5 206.5 

SIS (g/m2) Otautau Stm @ Otautau-Tuatapere Rd 2019 4 206.5 271.1 529.4 784.7 756.1 1011.4 1201.1 1248.6 

SIS (g/m2) Upukerora R. @ Te Anau Milford Rd 2010 0         

SIS (g/m2) Upukerora R. @ Te Anau Milford Rd 2016 2 127.1 140.2 192.4 257.6 257.6 322.9 375.1 388.1 

SIS (g/m2) Upukerora R. @ Te Anau Milford Rd 2019 5 123.9 124.0 124.2 127.1 238.3 388.1 420.1 428.1 

SIS (g/m2) Waiau R. @ Sunnyside 2010 0         

SIS (g/m2) Waiau R. @ Sunnyside 2016 1 219.0 219.0 219.0 219.0 219.0 219.0 219.0 219.0 

SIS (g/m2) Waiau R. @ Sunnyside 2019 4 69.8 71.0 75.8 148.4 207.9 280.6 428.2 465.1 

SIS (g/m2) Waiau R. @ Tuatapere 2010 0         

SIS (g/m2) Waiau R. @ Tuatapere 2016 2 231.7 234.0 242.9 254.0 254.0 265.1 274.0 276.2 

SIS (g/m2) Waiau R. @ Tuatapere 2019 5 80.1 110.4 231.7 267.0 277.6 276.2 481.5 532.8 

SIS (g/m2) Waikaia R. @ Waikaia 2010 0         

SIS (g/m2) Waikaia R. @ Waikaia 2016 2 214.5 220.2 243.1 271.6 271.6 300.2 323.0 328.7 

SIS (g/m2) Waikaia R. @ Waikaia 2019 5 214.5 237.4 328.7 555.8 1778.0 884.0 5702.4 6906.9 

SIS (g/m2) Waikaia R. @ Waipounamu Br. Rd 2010 0         

SIS (g/m2) Waikaia R. @ Waipounamu Br. Rd 2016 2 135.1 138.6 152.6 170.1 170.1 187.6 201.6 205.1 

SIS (g/m2) Waikaia R. @ Waipounamu Br. Rd 2019 5 135.1 149.1 205.1 335.1 327.5 451.2 499.1 511.1 

SIS (g/m2) Waikaia R. u/s Piano Flat 2010 0         

SIS (g/m2) Waikaia R. u/s Piano Flat 2016 1 186.8 186.8 186.8 186.8 186.8 186.8 186.8 186.8 

SIS (g/m2) Waikaia R. u/s Piano Flat 2019 4 186.8 197.1 238.1 256.6 289.2 307.7 427.0 456.9 

SIS (g/m2) Waikaka Stm @ Gore 2010 0         

SIS (g/m2) Waikaka Stm @ Gore 2016 2 655.4 671.8 737.3 819.3 819.3 901.2 966.7 983.1 

SIS (g/m2) Waikaka Stm @ Gore 2019 5 377.4 377.9 379.9 655.4 849.3 983.1 1677.2 1850.7 

SIS (g/m2) Waikawa R. @ Progress Valley 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

SIS (g/m2) Waikawa R. @ Progress Valley 2016 2 124.2 142.4 214.9 305.5 305.5 396.2 468.7 486.8 

SIS (g/m2) Waikawa R. @ Progress Valley 2019 5 124.2 161.3 309.8 486.8 513.9 797.6 840.4 851.1 

SIS (g/m2) Waimea Stm @ Mandeville 2010 0         

SIS (g/m2) Waimea Stm @ Mandeville 2016 2 203.0 207.2 223.8 244.6 244.6 265.5 282.1 286.3 

SIS (g/m2) Waimea Stm @ Mandeville 2019 5 203.0 219.7 286.3 323.4 358.7 335.1 583.6 645.8 

SIS (g/m2) Wairaki R. d/s Blackmount Rd 2010 0         

SIS (g/m2) Wairaki R. d/s Blackmount Rd 2016 0         

SIS (g/m2) Wairaki R. d/s Blackmount Rd 2019 0         

SIS (g/m2) Waituna Ck @ Marshall Rd 2010 0         

SIS (g/m2) Waituna Ck @ Marshall Rd 2016 2 535.1 572.4 721.6 908.1 908.1 1094.6 1243.8 1281.1 

SIS (g/m2) Waituna Ck @ Marshall Rd 2019 5 49.6 146.7 535.1 947.5 887.6 1281.1 1556.2 1625.0 

SIS (g/m2) Whitestone R. d/s Manapouri-Hillside 2010 0         

SIS (g/m2) Whitestone R. d/s Manapouri-Hillside 2016 1 474.8 474.8 474.8 474.8 474.8 474.8 474.8 474.8 

SIS (g/m2) Whitestone R. d/s Manapouri-Hillside 2019 4 99.8 109.8 150.0 173.7 230.5 254.3 430.7 474.8 

SIS (g/m2) Makarewa R. @ Counsell Rd 2010 0         

SIS (g/m2) Makarewa R. @ Counsell Rd 2016 0         

SIS (g/m2) Makarewa R. @ Counsell Rd 2019 1 782.9 782.9 782.9 782.9 782.9 782.9 782.9 782.9 

SIS (g/m2) Oreti R. @ Branxholme 2010 0         

SIS (g/m2) Oreti R. @ Branxholme 2016 0         

SIS (g/m2) Oreti R. @ Branxholme 2019 1 1193.4 1193.4 1193.4 1193.4 1193.4 1193.4 1193.4 1193.4 

SIS (g/m2) Upper Waiau R. @ Queens Reach 2010 0         

SIS (g/m2) Upper Waiau R. @ Queens Reach 2016 0         

SIS (g/m2) Upper Waiau R. @ Queens Reach 2019 0         

SIS (g/m2) Waiau R. 100m u/s Clifden Br. 2010 0         

SIS (g/m2) Waiau R. 100m u/s Clifden Br. 2016 0         

SIS (g/m2) Waiau R. 100m u/s Clifden Br. 2019 3 63.6 73.9 115.0 166.4 135.4 171.3 175.2 176.2 

SIS (g/m2) Waiau R. u/s Excelsior Ck 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

SIS (g/m2) Waiau R. u/s Excelsior Ck 2016 0         

SIS (g/m2) Waiau R. u/s Excelsior Ck 2019 1 304.8 304.8 304.8 304.8 304.8 304.8 304.8 304.8 

SIS (g/m2) Waimatuku Stm @ Waimatuku Township Rd 2010 0         

SIS (g/m2) Waimatuku Stm @ Waimatuku Township Rd 2016 0         

SIS (g/m2) Waimatuku Stm @ Waimatuku Township Rd 2019 3 268.4 283.9 346.1 423.8 605.9 774.7 1055.5 1125.7 

SIS (g/m2) Aparima R. @ Dunrobin 2010 0         

SIS (g/m2) Aparima R. @ Dunrobin 2016 1 1149.8 1149.8 1149.8 1149.8 1149.8 1149.8 1149.8 1149.8 

SIS (g/m2) Aparima R. @ Dunrobin 2019 4 127.7 137.3 175.9 282.6 460.7 567.3 1033.3 1149.8 

SIS (g/m2) Aparima R. @ Etalvale 2010 0         

SIS (g/m2) Aparima R. @ Etalvale 2016 1 24.8 24.8 24.8 24.8 24.8 24.8 24.8 24.8 

SIS (g/m2) Aparima R. @ Etalvale 2019 1 24.8 24.8 24.8 24.8 24.8 24.8 24.8 24.8 

SIS (g/m2) Aparima R. @ Otautau 2010 0         

SIS (g/m2) Aparima R. @ Otautau 2016 1 28.1 28.1 28.1 28.1 28.1 28.1 28.1 28.1 

SIS (g/m2) Aparima R. @ Otautau 2019 1 28.1 28.1 28.1 28.1 28.1 28.1 28.1 28.1 

SIS (g/m2) Bog Burn d/s Hundred Line Rd 2010 0         

SIS (g/m2) Bog Burn d/s Hundred Line Rd 2016 2 504.9 508.3 522.1 539.3 539.3 556.6 570.4 573.8 

SIS (g/m2) Bog Burn d/s Hundred Line Rd 2019 5 466.7 474.3 504.9 573.8 910.6 853.2 1894.4 2154.7 

SIS (g/m2) Boundary Ck @ Waiau Confl. 2010 0         

SIS (g/m2) Boundary Ck @ Waiau Confl. 2016 0         

SIS (g/m2) Boundary Ck @ Waiau Confl. 2019 1 550.4 550.4 550.4 550.4 550.4 550.4 550.4 550.4 

SIS (g/m2) Cascade Stm @ Pourakino Valley Rd 2010 0         

SIS (g/m2) Cascade Stm @ Pourakino Valley Rd 2016 2 88.3 90.0 96.7 105.0 105.0 113.4 120.1 121.8 

SIS (g/m2) Cascade Stm @ Pourakino Valley Rd 2019 5 88.3 95.0 121.8 123.9 209.8 273.8 407.7 441.2 

SIS (g/m2) Eglington R. @ McKay Ck Confl. 2010 0         

SIS (g/m2) Eglington R. @ McKay Ck Confl. 2016 1 78.6 78.6 78.6 78.6 78.6 78.6 78.6 78.6 

SIS (g/m2) Eglington R. @ McKay Ck Confl. 2019 4 50.2 50.4 51.2 65.1 69.8 83.7 95.8 98.8 

SIS (g/m2) Hamilton Burn @ Goodall Rd 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

SIS (g/m2) Hamilton Burn @ Goodall Rd 2016 2 273.0 291.9 367.2 461.3 461.3 555.4 630.7 649.5 

SIS (g/m2) Hamilton Burn @ Goodall Rd 2019 5 95.7 131.2 273.0 345.8 356.7 419.6 603.5 649.5 

SIS (g/m2) Hedgehope Stm @ Block Rd 2010 0         

SIS (g/m2) Hedgehope Stm @ Block Rd 2016 0         

SIS (g/m2) Hedgehope Stm @ Block Rd 2019 3 826.3 826.6 828.2 830.0 871.2 893.6 944.5 957.2 

SIS (g/m2) Hillpoint Stm @ Waikana Rd 2010 0         

SIS (g/m2) Hillpoint Stm @ Waikana Rd 2016 2 842.4 859.3 927.0 1011.6 1011.6 1096.2 1163.9 1180.8 

SIS (g/m2) Hillpoint Stm @ Waikana Rd 2019 4 731.7 748.3 814.7 1011.6 1068.4 1265.3 1468.1 1518.8 

SIS (g/m2) Home Ck @ Manapouri 2010 0         

SIS (g/m2) Home Ck @ Manapouri 2016 2 205.2 240.9 383.9 562.6 562.6 741.3 884.2 920.0 

SIS (g/m2) Home Ck @ Manapouri 2019 4 205.2 243.8 398.3 691.3 636.2 929.2 951.3 956.8 

SIS (g/m2) Lill Burn @ Hindley Rd 2010 0         

SIS (g/m2) Lill Burn @ Hindley Rd 2016 2 117.1 134.9 206.0 295.0 295.0 383.9 455.1 472.8 

SIS (g/m2) Lill Burn @ Hindley Rd 2019 5 117.1 118.6 124.6 423.0 344.1 472.8 560.7 582.7 

SIS (g/m2) Makarewa R. @ King Rd 2010 0         

SIS (g/m2) Makarewa R. @ King Rd 2016 0         

SIS (g/m2) Makarewa R. @ King Rd 2019 3 281.7 303.9 392.9 504.1 632.3 807.5 1050.3 1110.9 

SIS (g/m2) Makarewa R. @ Lora Gorge Rd 2010 0         

SIS (g/m2) Makarewa R. @ Lora Gorge Rd 2016 2 411.0 477.2 741.6 1072.2 1072.2 1402.7 1667.2 1733.3 

SIS (g/m2) Makarewa R. @ Lora Gorge Rd 2019 5 411.0 479.0 750.7 1186.1 1056.4 1200.7 1626.8 1733.3 

SIS (g/m2) Makarewa R. @ Wallacetown 2010 0         

SIS (g/m2) Makarewa R. @ Wallacetown 2016 2 154.8 177.9 270.6 386.4 386.4 502.3 594.9 618.1 

SIS (g/m2) Makarewa R. @ Wallacetown 2019 5 154.8 178.4 273.1 330.2 447.1 618.1 811.1 859.3 

SIS (g/m2) Makarewa R. @ Winton - Hedgehope Hwy 2010 0         

SIS (g/m2) Makarewa R. @ Winton - Hedgehope Hwy 2016 0         

SIS (g/m2) Makarewa R. @ Winton - Hedgehope Hwy 2019 2 637.0 638.4 643.9 650.7 650.7 657.6 663.1 664.5 

SIS (g/m2) Makarewa R. u/s Hedgehope Confl. 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

SIS (g/m2) Makarewa R. u/s Hedgehope Confl. 2016 1 594.9 594.9 594.9 594.9 594.9 594.9 594.9 594.9 

SIS (g/m2) Makarewa R. u/s Hedgehope Confl. 2019 4 334.9 373.9 529.9 709.9 748.1 928.0 1175.7 1237.6 

SIS (g/m2) Mararoa R. @ Kiwiburn 2010 0         

SIS (g/m2) Mararoa R. @ Kiwiburn 2016 1 42.1 42.1 42.1 42.1 42.1 42.1 42.1 42.1 

SIS (g/m2) Mararoa R. @ Kiwiburn 2019 2 42.1 43.0 46.2 50.3 50.3 54.4 57.7 58.6 

SIS (g/m2) Mararoa R. @ Mararoa Rd Br. 2010 0         

SIS (g/m2) Mararoa R. @ Mararoa Rd Br. 2016 0         

SIS (g/m2) Mararoa R. @ Mararoa Rd Br. 2019 3 24.0 29.2 49.9 75.8 60.6 78.8 81.3 81.9 

SIS (g/m2) Mataura R. 200m d/s Mataura Br. 2010 0         

SIS (g/m2) Mataura R. 200m d/s Mataura Br. 2016 0         

SIS (g/m2) Mataura R. 200m d/s Mataura Br. 2019 1 485.9 485.9 485.9 485.9 485.9 485.9 485.9 485.9 

SIS (g/m2) Mataura R. @ Garston 2010 0         

SIS (g/m2) Mataura R. @ Garston 2016 2 179.3 209.4 329.8 480.4 480.4 630.9 751.3 781.4 

SIS (g/m2) Mataura R. @ Garston 2019 5 179.3 188.5 225.2 290.9 398.6 516.2 728.4 781.4 

SIS (g/m2) Mataura R. @ Keowns Rd Br. 2010 0         

SIS (g/m2) Mataura R. @ Keowns Rd Br. 2016 0         

SIS (g/m2) Mataura R. @ Keowns Rd Br. 2019 3 191.5 228.2 375.2 558.9 452.4 582.9 602.1 606.9 

SIS (g/m2) Mataura R. @ Parawa 2010 0         

SIS (g/m2) Mataura R. @ Parawa 2016 2 321.5 356.6 497.1 672.8 672.8 848.4 988.9 1024.0 

SIS (g/m2) Mataura R. @ Parawa 2019 5 321.5 323.8 333.1 625.9 676.8 1024.0 1068.4 1079.4 

SIS (g/m2) Mataura R. @ Pyramid Br. 2010 0         

SIS (g/m2) Mataura R. @ Pyramid Br. 2016 2 181.6 216.4 355.4 529.3 529.3 703.1 842.2 877.0 

SIS (g/m2) Mataura R. @ Pyramid Br. 2019 5 181.6 219.4 370.4 558.7 515.8 591.2 819.8 877.0 

SIS (g/m2) McKay Ck @ Milford Rd 2010 0         

SIS (g/m2) McKay Ck @ Milford Rd 2016 0         

SIS (g/m2) McKay Ck @ Milford Rd 2019 3 837.3 842.8 865.2 893.0 1019.3 1110.4 1284.2 1327.7 

SIS (g/m2) Mimihau Stm Trib. @ Venlaw Forest 2010 0         



 
 

LXV  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

SIS (g/m2) Mimihau Stm Trib. @ Venlaw Forest 2016 1 306.5 306.5 306.5 306.5 306.5 306.5 306.5 306.5 

SIS (g/m2) Mimihau Stm Trib. @ Venlaw Forest 2019 4 221.0 233.8 285.1 385.9 394.9 495.8 568.7 587.0 

SIS (g/m2) Moffat Ck @ Moffat Rd 2010 0         

SIS (g/m2) Moffat Ck @ Moffat Rd 2016 2 835.6 856.2 938.2 1040.8 1040.8 1143.3 1225.4 1245.9 

SIS (g/m2) Moffat Ck @ Moffat Rd 2019 5 835.6 909.3 1203.8 1245.9 1501.5 2035.1 2156.7 2187.1 

SIS (g/m2) Mokoreta R. @ Egremont Rd 2010 0         

SIS (g/m2) Mokoreta R. @ Egremont Rd 2016 1 1263.5 1263.5 1263.5 1263.5 1263.5 1263.5 1263.5 1263.5 

SIS (g/m2) Mokoreta R. @ Egremont Rd 2019 4 1124.5 1145.3 1228.8 1345.8 1318.3 1435.3 1452.6 1457.0 

SIS (g/m2) Mokoreta R. @ Wyndham R. Rd 2010 0         

SIS (g/m2) Mokoreta R. @ Wyndham R. Rd 2016 2 205.7 205.8 206.0 206.3 206.3 206.6 206.8 206.9 

SIS (g/m2) Mokoreta R. @ Wyndham R. Rd 2019 5 205.7 205.9 206.9 641.1 638.6 1015.1 1102.3 1124.1 

SIS (g/m2) Murray Ck @ Cumming Rd 2010 0         

SIS (g/m2) Murray Ck @ Cumming Rd 2016 0         

SIS (g/m2) Murray Ck @ Cumming Rd 2019 3 377.7 451.7 748.0 1118.3 1030.2 1356.5 1547.0 1594.7 

SIS (g/m2) Murray Ck @ Double Rd 2010 0         

SIS (g/m2) Murray Ck @ Double Rd 2016 0         

SIS (g/m2) Murray Ck @ Double Rd 2019 3 377.9 488.6 931.5 1485.1 1153.8 1541.7 1587.0 1598.3 

SIS (g/m2) North Etal Ck u/s Dunrobin Valley Rd 2010 0         

SIS (g/m2) North Etal Ck u/s Dunrobin Valley Rd 2016 2 105.2 122.9 193.8 282.4 282.4 371.0 441.9 459.7 

SIS (g/m2) North Etal Ck u/s Dunrobin Valley Rd 2019 5 105.2 111.6 137.4 218.2 238.4 271.7 422.1 459.7 

SIS (g/m2) Oreti R. @ Benmore 2010 0         

SIS (g/m2) Oreti R. @ Benmore 2016 2 245.7 249.8 266.4 287.0 287.0 307.6 324.1 328.3 

SIS (g/m2) Oreti R. @ Benmore 2019 5 168.5 171.5 183.5 245.7 290.5 328.3 486.9 526.5 

SIS (g/m2) Oreti R. @ Lumsden Br. 2010 0         

SIS (g/m2) Oreti R. @ Lumsden Br. 2016 2 27.7 50.9 143.5 259.3 259.3 375.1 467.8 490.9 

SIS (g/m2) Oreti R. @ Lumsden Br. 2019 5 27.7 48.4 131.5 170.6 247.4 416.2 476.0 490.9 

SIS (g/m2) Oreti R. @ McKellars Flat 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

SIS (g/m2) Oreti R. @ McKellars Flat 2016 0         

SIS (g/m2) Oreti R. @ McKellars Flat 2019 3 322.8 351.5 466.5 610.2 524.5 625.4 637.5 640.5 

SIS (g/m2) Oreti R. @ Mossburn 2010 0         

SIS (g/m2) Oreti R. @ Mossburn 2016 1 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 

SIS (g/m2) Oreti R. @ Mossburn 2019 1 56.4 56.4 56.4 56.4 56.4 56.4 56.4 56.4 

SIS (g/m2) Oreti R. @ Ram Hill 2010 0         

SIS (g/m2) Oreti R. @ Ram Hill 2016 1 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 

SIS (g/m2) Oreti R. @ Ram Hill 2019 1 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 

SIS (g/m2) Oreti R. @ Wallacetown 2010 0         

SIS (g/m2) Oreti R. @ Wallacetown 2016 2 455.1 492.5 642.0 828.9 828.9 1015.8 1165.4 1202.8 

SIS (g/m2) Oreti R. @ Wallacetown 2019 5 163.1 221.5 455.1 541.6 724.7 1202.8 1249.5 1261.1 

SIS (g/m2) Otapiri Stm @ Anderson Rd 2010 0         

SIS (g/m2) Otapiri Stm @ Anderson Rd 2016 2 462.0 491.5 609.5 757.0 757.0 904.5 1022.5 1052.0 

SIS (g/m2) Otapiri Stm @ Anderson Rd 2019 5 462.0 563.5 969.4 1052.0 1190.7 1564.6 1837.3 1905.4 

SIS (g/m2) Otapiri Stm @ Otapiri Gorge 2010 0         

SIS (g/m2) Otapiri Stm @ Otapiri Gorge 2016 2 502.8 508.2 529.8 556.8 556.8 583.8 605.4 610.8 

SIS (g/m2) Otapiri Stm @ Otapiri Gorge 2019 4 321.3 348.5 457.4 522.5 494.3 559.3 600.5 610.8 

SIS (g/m2) Otautau Stm @ Otautau 2010 0         

SIS (g/m2) Otautau Stm @ Otautau 2016 2 559.7 560.3 562.7 565.6 565.6 568.6 570.9 571.5 

SIS (g/m2) Otautau Stm @ Otautau 2019 5 261.5 274.7 327.5 559.7 489.8 571.5 697.3 728.7 

SIS (g/m2) Otautau Stm @ Waikouro 2010 0         

SIS (g/m2) Otautau Stm @ Waikouro 2016 2 419.1 433.9 493.1 567.2 567.2 641.2 700.4 715.2 

SIS (g/m2) Otautau Stm @ Waikouro 2019 5 419.1 478.3 715.2 1071.7 935.1 1115.7 1306.2 1353.8 

SIS (g/m2) Otepuni Ck @ Nith St. 2010 0         

SIS (g/m2) Otepuni Ck @ Nith St. 2016 0         

SIS (g/m2) Otepuni Ck @ Nith St. 2019 1 3407.2 3407.2 3407.2 3407.2 3407.2 3407.2 3407.2 3407.2 

SIS (g/m2) Oteramika Stm @ Seaward Downs 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

SIS (g/m2) Oteramika Stm @ Seaward Downs 2016 2 971.1 974.1 986.3 1001.4 1001.4 1016.5 1028.6 1031.7 

SIS (g/m2) Oteramika Stm @ Seaward Downs 2019 4 971.1 980.2 1016.5 1385.9 1419.1 1788.4 1904.5 1933.5 

SIS (g/m2) Pig Ck @ Borland Lodge 2010 0         

SIS (g/m2) Pig Ck @ Borland Lodge 2016 0         

SIS (g/m2) Pig Ck @ Borland Lodge 2019 3 162.5 182.9 264.2 365.8 362.4 462.4 539.7 559.0 

SIS (g/m2) Pourakino R. @ Ermedale Rd 2010 0         

SIS (g/m2) Pourakino R. @ Ermedale Rd 2016 1 347.9 347.9 347.9 347.9 347.9 347.9 347.9 347.9 

SIS (g/m2) Pourakino R. @ Ermedale Rd 2019 4 231.1 248.6 318.7 387.8 373.4 442.5 478.2 487.1 

SIS (g/m2) Pourakino R. @ Jubilee Hill Rd 2010 0         

SIS (g/m2) Pourakino R. @ Jubilee Hill Rd 2016 1 146.5 146.5 146.5 146.5 146.5 146.5 146.5 146.5 

SIS (g/m2) Pourakino R. @ Jubilee Hill Rd 2019 4 146.5 155.6 192.1 221.6 248.0 277.6 377.5 402.5 

SIS (g/m2) Rowallan Burn East @ Rowallan Rd 2010 0         

SIS (g/m2) Rowallan Burn East @ Rowallan Rd 2016 0         

SIS (g/m2) Rowallan Burn East @ Rowallan Rd 2019 3 1557.5 1570.9 1624.7 1691.9 2174.9 2483.6 3117.0 3275.3 

SIS (g/m2) Sandstone Stm @ Kingston X-ing Rd 2010 0         

SIS (g/m2) Sandstone Stm @ Kingston X-ing Rd 2016 1 796.8 796.8 796.8 796.8 796.8 796.8 796.8 796.8 

SIS (g/m2) Sandstone Stm @ Kingston X-ing Rd 2019 3 665.0 678.2 730.9 796.8 944.5 1084.2 1314.1 1371.5 

SIS (g/m2) Silver Stm @ Lora Gorge Rd 2010 0         

SIS (g/m2) Silver Stm @ Lora Gorge Rd 2016 2 494.1 516.0 603.6 713.0 713.0 822.5 910.0 931.9 

SIS (g/m2) Silver Stm @ Lora Gorge Rd 2019 4 494.1 559.8 822.5 1390.4 1721.5 2289.4 3346.6 3611.0 

SIS (g/m2) Taringatura Ck @ Tiromaunga 2010 0         

SIS (g/m2) Taringatura Ck @ Tiromaunga 2016 2 583.4 612.1 727.0 870.7 870.7 1014.4 1129.3 1158.1 

SIS (g/m2) Taringatura Ck @ Tiromaunga 2019 5 178.7 259.6 583.4 660.0 679.3 816.2 1089.7 1158.1 

SIS (g/m2) Thicket Burn @ Lake Hauroko Rd 2010 0         

SIS (g/m2) Thicket Burn @ Lake Hauroko Rd 2016 1 475.3 475.3 475.3 475.3 475.3 475.3 475.3 475.3 

SIS (g/m2) Thicket Burn @ Lake Hauroko Rd 2019 4 273.0 303.4 424.7 648.8 628.2 852.2 924.3 942.3 

SIS (g/m2) Tokanui R. @ Fortrose Otara Rd 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

SIS (g/m2) Tokanui R. @ Fortrose Otara Rd 2016 0         

SIS (g/m2) Tokanui R. @ Fortrose Otara Rd 2019 2 320.6 584.8 1641.3 2962.0 2962.0 4282.6 5339.1 5603.3 

SIS (g/m2) Trenders Ck @ Hall Rd 2010 0         

SIS (g/m2) Trenders Ck @ Hall Rd 2016 0         

SIS (g/m2) Trenders Ck @ Hall Rd 2019 1 762.4 762.4 762.4 762.4 762.4 762.4 762.4 762.4 

SIS (g/m2) Tussock Ck @ Cooper Rd 2010 0         

SIS (g/m2) Tussock Ck @ Cooper Rd 2016 1 1120.0 1120.0 1120.0 1120.0 1120.0 1120.0 1120.0 1120.0 

SIS (g/m2) Tussock Ck @ Cooper Rd 2019 3 1120.0 1165.4 1346.9 1573.8 2804.6 3646.9 5305.4 5720.0 

SIS (g/m2) Waianiwa Ck 1 @ Lornville Riverton Hwy 2010 0         

SIS (g/m2) Waianiwa Ck 1 @ Lornville Riverton Hwy 2016 1 2274.8 2274.8 2274.8 2274.8 2274.8 2274.8 2274.8 2274.8 

SIS (g/m2) Waianiwa Ck 1 @ Lornville Riverton Hwy 2019 4 1096.8 1260.8 1916.9 2232.5 2081.8 2397.5 2691.9 2765.5 

SIS (g/m2) Waiau R. @ Duncraigen Rd 2010 0         

SIS (g/m2) Waiau R. @ Duncraigen Rd 2016 1 118.2 118.2 118.2 118.2 118.2 118.2 118.2 118.2 

SIS (g/m2) Waiau R. @ Duncraigen Rd 2019 1 118.2 118.2 118.2 118.2 118.2 118.2 118.2 118.2 

SIS (g/m2) Waihopai R. @ Dacre 2010 0         

SIS (g/m2) Waihopai R. @ Dacre 2016 0         

SIS (g/m2) Waihopai R. @ Dacre 2019 1 4084.3 4084.3 4084.3 4084.3 4084.3 4084.3 4084.3 4084.3 

SIS (g/m2) Waihopai R. @ Kennington 2010 0         

SIS (g/m2) Waihopai R. @ Kennington 2016 0         

SIS (g/m2) Waihopai R. @ Kennington 2019 3 519.3 521.4 530.0 540.7 698.6 788.2 986.3 1035.8 

SIS (g/m2) Waihopai R. @ Waihopai Dam 2010 0         

SIS (g/m2) Waihopai R. @ Waihopai Dam 2016 2 551.2 575.5 672.7 794.2 794.2 915.7 1012.9 1037.2 

SIS (g/m2) Waihopai R. @ Waihopai Dam 2019 2 551.2 575.5 672.7 794.2 794.2 915.7 1012.9 1037.2 

SIS (g/m2) Waihopai R. u/s Queens Drive 2010 0         

SIS (g/m2) Waihopai R. u/s Queens Drive 2016 2 138.9 141.6 152.4 166.0 166.0 179.5 190.3 193.0 

SIS (g/m2) Waihopai R. u/s Queens Drive 2019 5 138.9 149.7 193.0 832.9 698.7 1031.6 1243.9 1297.0 

SIS (g/m2) Waikaka Stm @ Hamilton Park 2010 0         



 
 

LXIX  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

SIS (g/m2) Waikaka Stm @ Hamilton Park 2016 1 1366.5 1366.5 1366.5 1366.5 1366.5 1366.5 1366.5 1366.5 

SIS (g/m2) Waikaka Stm @ Hamilton Park 2019 1 1366.5 1366.5 1366.5 1366.5 1366.5 1366.5 1366.5 1366.5 

SIS (g/m2) Waikiwi Stm @ North Rd 2010 0         

SIS (g/m2) Waikiwi Stm @ North Rd 2016 0         

SIS (g/m2) Waikiwi Stm @ North Rd 2019 1 17294.2 17294.2 17294.2 17294.2 17294.2 17294.2 17294.2 17294.2 

SIS (g/m2) Waikopikopiko Stm @ Haldane CurioBay 2010 0         

SIS (g/m2) Waikopikopiko Stm @ Haldane CurioBay 2016 1 604.2 604.2 604.2 604.2 604.2 604.2 604.2 604.2 

SIS (g/m2) Waikopikopiko Stm @ Haldane CurioBay 2019 4 230.9 286.9 510.9 613.6 529.5 632.2 654.2 659.7 

SIS (g/m2) Waimatuku Stm @ Lorneville Riverton Hwy 2010 0         

SIS (g/m2) Waimatuku Stm @ Lorneville Riverton Hwy 2016 1 273.4 273.4 273.4 273.4 273.4 273.4 273.4 273.4 

SIS (g/m2) Waimatuku Stm @ Lorneville Riverton Hwy 2019 4 273.4 297.3 393.0 479.4 536.9 623.3 856.9 915.3 

SIS (g/m2) Waimatuku Stm @ Rance Rd 2010 0         

SIS (g/m2) Waimatuku Stm @ Rance Rd 2016 2 265.9 269.3 283.2 300.6 300.6 318.0 331.9 335.4 

SIS (g/m2) Waimatuku Stm @ Rance Rd 2019 5 259.2 260.5 265.9 335.4 382.3 400.8 600.3 650.2 

SIS (g/m2) Waimeamea R. @ Young Rd 2010 0         

SIS (g/m2) Waimeamea R. @ Young Rd 2016 0         

SIS (g/m2) Waimeamea R. @ Young Rd 2019 3 140.0 144.9 164.6 189.1 183.6 205.4 218.5 221.8 

SIS (g/m2) Wairaki R. @ Blackmount Rd 2010 0         

SIS (g/m2) Wairaki R. @ Blackmount Rd 2016 1 46.2 46.2 46.2 46.2 46.2 46.2 46.2 46.2 

SIS (g/m2) Wairaki R. @ Blackmount Rd 2019 4 46.2 55.9 94.3 178.9 226.2 310.8 462.7 500.7 

SIS (g/m2) Winton Stm @ Lochiel 2010 0         

SIS (g/m2) Winton Stm @ Lochiel 2016 2 396.1 405.6 443.9 491.6 491.6 539.4 577.6 587.2 

SIS (g/m2) Winton Stm @ Lochiel 2019 5 264.7 291.0 396.1 587.2 547.2 627.8 813.7 860.1 

Long filamentous periphyton cover (%) Aparima R. @ Thornbury 2010 0         

Long filamentous periphyton cover (%) Aparima R. @ Thornbury 2016 12 0.0 0.0 0.0 4.0 10.9 15.1 37.8 48.5 

Long filamentous periphyton cover (%) Aparima R. @ Thornbury 2019 32 0.0 0.0 0.0 0.0 7.1 8.1 38.8 48.5 

Long filamentous periphyton cover (%) Cromel Stm @ Selbie Rd 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Long filamentous periphyton cover (%) Cromel Stm @ Selbie Rd 2016 16 0.0 0.0 0.0 0.5 3.4 3.9 13.6 19.8 

Long filamentous periphyton cover (%) Cromel Stm @ Selbie Rd 2019 47 0.0 0.0 0.0 0.0 4.6 1.6 27.3 64.0 

Long filamentous periphyton cover (%) Dipton Stm @ South Hillend-Dipton Rd 2010 0         

Long filamentous periphyton cover (%) Dipton Stm @ South Hillend-Dipton Rd 2016 18 0.0 0.0 0.0 0.0 6.7 5.9 34.9 35.8 

Long filamentous periphyton cover (%) Dipton Stm @ South Hillend-Dipton Rd 2019 41 0.0 0.0 0.0 0.0 7.3 8.0 34.8 52.0 

Long filamentous periphyton cover (%) Dunsdale Stm @ Dunsdale Reserve 2010 0         

Long filamentous periphyton cover (%) Dunsdale Stm @ Dunsdale Reserve 2016 18 0.0 0.0 0.0 0.0 0.3 0.0 1.2 5.5 

Long filamentous periphyton cover (%) Dunsdale Stm @ Dunsdale Reserve 2019 44 0.0 0.0 0.0 0.0 0.1 0.0 0.2 5.5 

Long filamentous periphyton cover (%) Hamilton Burn @ Affleck Rd 2010 0         

Long filamentous periphyton cover (%) Hamilton Burn @ Affleck Rd 2016 19 0.0 0.0 0.0 0.0 5.1 4.1 22.6 27.8 

Long filamentous periphyton cover (%) Hamilton Burn @ Affleck Rd 2019 51 0.0 0.0 0.0 0.0 5.0 3.3 27.6 48.0 

Long filamentous periphyton cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         

Long filamentous periphyton cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2016 16 0.0 0.0 0.0 0.0 7.7 5.2 36.9 51.5 

Long filamentous periphyton cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2019 36 0.0 0.0 0.0 0.0 3.6 0.0 22.8 51.5 

Long filamentous periphyton cover (%) Irthing Stm @ Ellis Rd 2010 0         

Long filamentous periphyton cover (%) Irthing Stm @ Ellis Rd 2016 17 0.0 0.0 0.0 0.0 0.1 0.0 0.9 1.8 

Long filamentous periphyton cover (%) Irthing Stm @ Ellis Rd 2019 45 0.0 0.0 0.0 0.0 0.1 0.0 0.0 1.8 

Long filamentous periphyton cover (%) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

Long filamentous periphyton cover (%) Lill Burn @ Lill Burn-Monowai Rd 2016 13 0.0 0.0 0.0 4.0 10.1 18.5 29.0 36.5 

Long filamentous periphyton cover (%) Lill Burn @ Lill Burn-Monowai Rd 2019 30 0.0 0.0 0.0 3.6 10.8 18.4 34.4 47.0 

Long filamentous periphyton cover (%) Longridge Stm @ Sandstone 2010 0         

Long filamentous periphyton cover (%) Longridge Stm @ Sandstone 2016 18 0.0 0.0 1.2 7.6 16.7 33.9 43.5 58.8 

Long filamentous periphyton cover (%) Longridge Stm @ Sandstone 2019 41 0.0 0.0 1.0 10.3 19.7 30.0 81.0 86.0 

Long filamentous periphyton cover (%) Mararoa R. @ Weir Rd 2010 0         

Long filamentous periphyton cover (%) Mararoa R. @ Weir Rd 2016 12 0.0 0.0 0.0 2.0 9.2 7.5 39.1 64.5 

Long filamentous periphyton cover (%) Mararoa R. @ Weir Rd 2019 26 0.0 0.0 0.0 0.0 5.4 5.2 17.1 64.5 

Long filamentous periphyton cover (%) Mataura R. @ Gore 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Long filamentous periphyton cover (%) Mataura R. @ Gore 2016 10 0.0 0.0 0.0 0.0 0.2 0.0 0.8 1.5 

Long filamentous periphyton cover (%) Mataura R. @ Gore 2019 27 0.0 0.0 0.0 0.0 0.1 0.0 0.5 1.5 

Long filamentous periphyton cover (%) Mataura R. @ Mataura Island Br. 2010 0         

Long filamentous periphyton cover (%) Mataura R. @ Mataura Island Br. 2016 14 0.0 0.0 0.1 4.3 17.5 23.1 74.4 77.0 

Long filamentous periphyton cover (%) Mataura R. @ Mataura Island Br. 2019 30 0.0 0.0 0.0 2.3 14.5 23.1 67.2 77.0 

Long filamentous periphyton cover (%) Mimihau Stm @ Wyndham 2010 0         

Long filamentous periphyton cover (%) Mimihau Stm @ Wyndham 2016 13 0.0 0.0 0.0 0.0 4.0 0.0 20.9 50.5 

Long filamentous periphyton cover (%) Mimihau Stm @ Wyndham 2019 34 0.0 0.0 0.0 0.0 1.9 0.0 5.0 50.5 

Long filamentous periphyton cover (%) Orauea R. @ Orawia Pukemaori Rd 2010 0         

Long filamentous periphyton cover (%) Orauea R. @ Orawia Pukemaori Rd 2016 13 0.0 0.0 0.0 0.0 2.9 5.3 10.6 13.3 

Long filamentous periphyton cover (%) Orauea R. @ Orawia Pukemaori Rd 2019 33 0.0 0.0 0.0 0.0 4.4 5.3 13.7 61.0 

Long filamentous periphyton cover (%) Oreti R. @ Three Kings 2010 0         

Long filamentous periphyton cover (%) Oreti R. @ Three Kings 2016 16 0.0 0.0 0.0 0.0 0.6 0.3 3.4 5.3 

Long filamentous periphyton cover (%) Oreti R. @ Three Kings 2019 42 0.0 0.0 0.0 0.0 1.1 0.4 6.4 13.8 

Long filamentous periphyton cover (%) Otamita Stm @ Mandeville 2010 0         

Long filamentous periphyton cover (%) Otamita Stm @ Mandeville 2016 18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 

Long filamentous periphyton cover (%) Otamita Stm @ Mandeville 2019 45 0.0 0.0 0.0 0.0 0.4 0.0 0.8 13.0 

Long filamentous periphyton cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2010 0         

Long filamentous periphyton cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2016 10 0.0 0.0 0.0 1.8 7.0 9.2 24.9 33.3 

Long filamentous periphyton cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2019 35 0.0 0.0 0.0 3.3 11.5 11.0 68.6 79.0 

Long filamentous periphyton cover (%) Upukerora R. @ Te Anau Milford Rd 2010 0         

Long filamentous periphyton cover (%) Upukerora R. @ Te Anau Milford Rd 2016 17 0.0 0.0 0.0 0.0 0.7 0.8 3.4 5.0 

Long filamentous periphyton cover (%) Upukerora R. @ Te Anau Milford Rd 2019 38 0.0 0.0 0.0 0.0 0.5 0.4 2.6 5.0 

Long filamentous periphyton cover (%) Waiau R. @ Sunnyside 2010 0         

Long filamentous periphyton cover (%) Waiau R. @ Sunnyside 2016 0         

Long filamentous periphyton cover (%) Waiau R. @ Sunnyside 2019 7 0.0 0.0 0.0 0.0 3.6 6.0 12.7 13.0 

Long filamentous periphyton cover (%) Waiau R. @ Tuatapere 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Long filamentous periphyton cover (%) Waiau R. @ Tuatapere 2016 13 0.0 0.0 0.0 0.8 2.3 4.3 7.4 10.8 

Long filamentous periphyton cover (%) Waiau R. @ Tuatapere 2019 35 0.0 0.0 0.0 0.8 3.3 4.5 13.0 25.0 

Long filamentous periphyton cover (%) Waikaia R. @ Waikaia 2010 0         

Long filamentous periphyton cover (%) Waikaia R. @ Waikaia 2016 15 0.0 0.0 0.0 0.0 0.3 0.0 1.7 2.8 

Long filamentous periphyton cover (%) Waikaia R. @ Waikaia 2019 31 0.0 0.0 0.0 0.0 0.1 0.0 0.6 2.8 

Long filamentous periphyton cover (%) Waikaia R. @ Waipounamu Br. Rd 2010 0         

Long filamentous periphyton cover (%) Waikaia R. @ Waipounamu Br. Rd 2016 0         

Long filamentous periphyton cover (%) Waikaia R. @ Waipounamu Br. Rd 2019 3 0.0 0.0 0.0 0.0 28.7 43.0 77.4 86.0 

Long filamentous periphyton cover (%) Waikaia R. u/s Piano Flat 2010 0         

Long filamentous periphyton cover (%) Waikaia R. u/s Piano Flat 2016 17 0.0 0.0 0.0 0.0 6.5 0.8 38.2 68.0 

Long filamentous periphyton cover (%) Waikaia R. u/s Piano Flat 2019 43 0.0 0.0 0.0 0.0 4.3 0.4 28.5 68.0 

Long filamentous periphyton cover (%) Waikaka Stm @ Gore 2010 0         

Long filamentous periphyton cover (%) Waikaka Stm @ Gore 2016 12 0.0 0.0 0.0 8.6 18.5 20.6 68.7 83.0 

Long filamentous periphyton cover (%) Waikaka Stm @ Gore 2019 35 0.0 0.0 1.9 10.5 18.9 26.0 68.3 86.0 

Long filamentous periphyton cover (%) Waikawa R. @ Progress Valley 2010 0         

Long filamentous periphyton cover (%) Waikawa R. @ Progress Valley 2016 13 0.0 0.0 0.0 0.5 1.3 1.0 5.5 10.8 

Long filamentous periphyton cover (%) Waikawa R. @ Progress Valley 2019 32 0.0 0.0 0.0 0.0 8.3 1.3 60.8 73.0 

Long filamentous periphyton cover (%) Waimea Stm @ Mandeville 2010 0         

Long filamentous periphyton cover (%) Waimea Stm @ Mandeville 2016 19 0.0 0.0 0.0 0.5 4.6 4.3 25.6 26.5 

Long filamentous periphyton cover (%) Waimea Stm @ Mandeville 2019 46 0.0 0.0 0.0 1.0 9.5 5.9 51.3 85.0 

Long filamentous periphyton cover (%) Wairaki R. d/s Blackmount Rd 2010 0         

Long filamentous periphyton cover (%) Wairaki R. d/s Blackmount Rd 2016 14 0.0 0.0 0.0 0.0 1.2 0.2 5.7 14.8 

Long filamentous periphyton cover (%) Wairaki R. d/s Blackmount Rd 2019 36 0.0 0.0 0.0 0.0 0.5 0.0 1.1 14.8 

Long filamentous periphyton cover (%) Waituna Ck @ Marshall Rd 2010 0         

Long filamentous periphyton cover (%) Waituna Ck @ Marshall Rd 2016 11 0.0 0.0 0.0 0.3 3.7 3.0 17.1 19.0 

Long filamentous periphyton cover (%) Waituna Ck @ Marshall Rd 2019 30 0.0 0.0 0.0 0.0 1.5 0.2 10.9 19.0 

Long filamentous periphyton cover (%) Whitestone R. d/s Manapouri-Hillside 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Long filamentous periphyton cover (%) Whitestone R. d/s Manapouri-Hillside 2016 15 0.0 0.0 0.0 0.0 5.3 1.9 25.7 35.5 

Long filamentous periphyton cover (%) Whitestone R. d/s Manapouri-Hillside 2019 36 0.0 0.0 0.0 0.0 8.2 1.8 49.1 94.0 

Long filamentous periphyton cover (%) Makarewa R. @ Counsell Rd 2010 0         

Long filamentous periphyton cover (%) Makarewa R. @ Counsell Rd 2016 12 0.0 0.0 0.0 3.0 9.2 8.7 38.3 41.0 

Long filamentous periphyton cover (%) Makarewa R. @ Counsell Rd 2019 30 0.0 0.0 0.0 0.3 8.1 13.0 34.2 41.0 

Long filamentous periphyton cover (%) Oreti R. @ Branxholme 2010 0         

Long filamentous periphyton cover (%) Oreti R. @ Branxholme 2016 13 0.0 0.0 0.0 0.5 6.2 3.8 28.8 36.3 

Long filamentous periphyton cover (%) Oreti R. @ Branxholme 2019 26 0.0 0.0 0.0 0.0 3.9 2.1 22.1 36.3 

Long filamentous periphyton cover (%) Upper Waiau R. @ Queens Reach 2010 0         

Long filamentous periphyton cover (%) Upper Waiau R. @ Queens Reach 2016 0         

Long filamentous periphyton cover (%) Upper Waiau R. @ Queens Reach 2019 1 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 

Long filamentous periphyton cover (%) Waiau R. 100m u/s Clifden Br. 2010 0         

Long filamentous periphyton cover (%) Waiau R. 100m u/s Clifden Br. 2016 0         

Long filamentous periphyton cover (%) Waiau R. 100m u/s Clifden Br. 2019 9 0.0 0.0 0.0 0.0 10.3 6.0 46.8 60.0 

Long filamentous periphyton cover (%) Waiau R. u/s Excelsior Ck 2010 0         

Long filamentous periphyton cover (%) Waiau R. u/s Excelsior Ck 2016 0         

Long filamentous periphyton cover (%) Waiau R. u/s Excelsior Ck 2019 8 0.0 0.0 0.0 0.0 1.8 3.5 5.7 6.0 

Long filamentous periphyton cover (%) Waimatuku Stm @ Waimatuku Township Rd 2010 0         

Long filamentous periphyton cover (%) Waimatuku Stm @ Waimatuku Township Rd 2016 17 0.0 0.0 0.0 1.5 18.8 27.3 88.1 96.5 

Long filamentous periphyton cover (%) Waimatuku Stm @ Waimatuku Township Rd 2019 41 0.0 0.0 0.0 0.0 8.9 4.5 48.0 96.5 

Thick mat periphyton cover (%) Aparima R. @ Thornbury 2010 0         

Thick mat periphyton cover (%) Aparima R. @ Thornbury 2016 12 0.0 0.0 0.0 0.0 4.6 4.3 21.0 35.0 

Thick mat periphyton cover (%) Aparima R. @ Thornbury 2019 32 0.0 0.0 0.0 0.0 3.0 1.4 18.1 35.0 

Thick mat periphyton cover (%) Cromel Stm @ Selbie Rd 2010 0         

Thick mat periphyton cover (%) Cromel Stm @ Selbie Rd 2016 16 0.0 0.0 0.0 0.9 14.0 29.3 52.4 57.5 

Thick mat periphyton cover (%) Cromel Stm @ Selbie Rd 2019 47 0.0 0.0 0.0 0.0 7.0 6.4 40.6 57.5 

Thick mat periphyton cover (%) Dipton Stm @ South Hillend-Dipton Rd 2010 0         



 
 

LXXIV  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Thick mat periphyton cover (%) Dipton Stm @ South Hillend-Dipton Rd 2016 18 0.0 0.0 0.0 0.0 2.5 0.2 13.4 24.3 

Thick mat periphyton cover (%) Dipton Stm @ South Hillend-Dipton Rd 2019 41 0.0 0.0 0.0 0.0 2.0 0.3 11.5 24.3 

Thick mat periphyton cover (%) Dunsdale Stm @ Dunsdale Reserve 2010 0         

Thick mat periphyton cover (%) Dunsdale Stm @ Dunsdale Reserve 2016 18 0.0 0.0 0.0 0.0 0.9 0.0 3.2 14.3 

Thick mat periphyton cover (%) Dunsdale Stm @ Dunsdale Reserve 2019 44 0.0 0.0 0.0 0.0 0.4 0.0 0.9 14.3 

Thick mat periphyton cover (%) Hamilton Burn @ Affleck Rd 2010 0         

Thick mat periphyton cover (%) Hamilton Burn @ Affleck Rd 2016 19 0.0 0.0 0.0 0.0 2.9 3.0 11.2 24.0 

Thick mat periphyton cover (%) Hamilton Burn @ Affleck Rd 2019 51 0.0 0.0 0.0 0.0 2.5 3.3 11.0 24.0 

Thick mat periphyton cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         

Thick mat periphyton cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2016 16 0.0 0.0 0.0 0.0 0.8 0.0 5.3 7.8 

Thick mat periphyton cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2019 36 0.0 0.0 0.0 0.0 0.4 0.0 3.4 7.8 

Thick mat periphyton cover (%) Irthing Stm @ Ellis Rd 2010 0         

Thick mat periphyton cover (%) Irthing Stm @ Ellis Rd 2016 17 0.0 0.0 0.0 0.0 0.2 0.0 0.7 3.5 

Thick mat periphyton cover (%) Irthing Stm @ Ellis Rd 2019 45 0.0 0.0 0.0 0.0 0.4 0.0 2.8 9.0 

Thick mat periphyton cover (%) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

Thick mat periphyton cover (%) Lill Burn @ Lill Burn-Monowai Rd 2016 13 0.0 0.0 0.0 3.0 13.4 27.5 39.6 44.3 

Thick mat periphyton cover (%) Lill Burn @ Lill Burn-Monowai Rd 2019 30 0.0 0.0 0.0 2.5 11.8 18.6 40.8 68.3 

Thick mat periphyton cover (%) Longridge Stm @ Sandstone 2010 0         

Thick mat periphyton cover (%) Longridge Stm @ Sandstone 2016 18 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.5 

Thick mat periphyton cover (%) Longridge Stm @ Sandstone 2019 41 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 

Thick mat periphyton cover (%) Mararoa R. @ Weir Rd 2010 0         

Thick mat periphyton cover (%) Mararoa R. @ Weir Rd 2016 12 0.0 0.0 1.5 17.6 28.3 49.6 77.3 80.5 

Thick mat periphyton cover (%) Mararoa R. @ Weir Rd 2019 26 0.0 0.0 0.0 7.9 19.7 34.1 70.6 80.5 

Thick mat periphyton cover (%) Mataura R. @ Gore 2010 0         

Thick mat periphyton cover (%) Mataura R. @ Gore 2016 10 0.0 0.0 0.0 0.0 2.5 0.6 12.0 13.5 

Thick mat periphyton cover (%) Mataura R. @ Gore 2019 27 0.0 0.0 0.0 0.0 1.1 0.0 8.8 13.5 

Thick mat periphyton cover (%) Mataura R. @ Mataura Island Br. 2010 0         



 
 

LXXV  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Thick mat periphyton cover (%) Mataura R. @ Mataura Island Br. 2016 14 0.0 0.0 0.0 0.0 0.5 0.0 2.7 6.3 

Thick mat periphyton cover (%) Mataura R. @ Mataura Island Br. 2019 30 0.0 0.0 0.0 0.0 5.7 0.7 37.7 78.8 

Thick mat periphyton cover (%) Mimihau Stm @ Wyndham 2010 0         

Thick mat periphyton cover (%) Mimihau Stm @ Wyndham 2016 13 0.0 0.0 0.0 0.0 0.6 0.0 2.9 3.0 

Thick mat periphyton cover (%) Mimihau Stm @ Wyndham 2019 34 0.0 0.0 0.0 0.0 1.8 2.0 7.3 15.5 

Thick mat periphyton cover (%) Orauea R. @ Orawia Pukemaori Rd 2010 0         

Thick mat periphyton cover (%) Orauea R. @ Orawia Pukemaori Rd 2016 13 0.0 0.0 0.0 0.0 8.5 2.3 45.1 68.5 

Thick mat periphyton cover (%) Orauea R. @ Orawia Pukemaori Rd 2019 33 0.0 0.0 0.0 0.0 3.5 0.0 17.5 68.5 

Thick mat periphyton cover (%) Oreti R. @ Three Kings 2010 0         

Thick mat periphyton cover (%) Oreti R. @ Three Kings 2016 16 0.0 0.0 0.0 14.1 17.9 22.7 53.9 63.5 

Thick mat periphyton cover (%) Oreti R. @ Three Kings 2019 42 0.0 0.0 0.5 10.6 14.7 19.3 50.5 63.5 

Thick mat periphyton cover (%) Otamita Stm @ Mandeville 2010 0         

Thick mat periphyton cover (%) Otamita Stm @ Mandeville 2016 18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Thick mat periphyton cover (%) Otamita Stm @ Mandeville 2019 45 0.0 0.0 0.0 0.0 0.2 0.0 0.8 7.3 

Thick mat periphyton cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2010 0         

Thick mat periphyton cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2016 10 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 

Thick mat periphyton cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2019 35 0.0 0.0 0.0 0.0 1.0 0.4 4.0 16.5 

Thick mat periphyton cover (%) Upukerora R. @ Te Anau Milford Rd 2010 0         

Thick mat periphyton cover (%) Upukerora R. @ Te Anau Milford Rd 2016 17 0.0 0.0 0.0 0.0 3.2 6.5 12.4 12.8 

Thick mat periphyton cover (%) Upukerora R. @ Te Anau Milford Rd 2019 38 0.0 0.0 0.0 2.9 6.5 10.3 18.5 48.5 

Thick mat periphyton cover (%) Waiau R. @ Sunnyside 2010 0         

Thick mat periphyton cover (%) Waiau R. @ Sunnyside 2016 0         

Thick mat periphyton cover (%) Waiau R. @ Sunnyside 2019 7 0.0 0.0 0.0 1.0 2.0 3.0 5.8 7.0 

Thick mat periphyton cover (%) Waiau R. @ Tuatapere 2010 0         

Thick mat periphyton cover (%) Waiau R. @ Tuatapere 2016 13 0.0 0.0 0.0 8.3 23.1 39.0 75.7 84.5 

Thick mat periphyton cover (%) Waiau R. @ Tuatapere 2019 35 0.0 0.0 0.0 9.0 21.2 35.9 72.5 84.5 

Thick mat periphyton cover (%) Waikaia R. @ Waikaia 2010 0         



 
 

LXXVI  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Thick mat periphyton cover (%) Waikaia R. @ Waikaia 2016 15 0.0 0.0 0.0 0.0 1.4 0.0 6.3 18.8 

Thick mat periphyton cover (%) Waikaia R. @ Waikaia 2019 31 0.0 0.0 0.0 0.0 1.0 0.0 3.8 18.8 

Thick mat periphyton cover (%) Waikaia R. @ Waipounamu Br. Rd 2010 0         

Thick mat periphyton cover (%) Waikaia R. @ Waipounamu Br. Rd 2016 0         

Thick mat periphyton cover (%) Waikaia R. @ Waipounamu Br. Rd 2019 3 0.0 0.0 0.0 0.0 0.3 0.5 0.9 1.0 

Thick mat periphyton cover (%) Waikaia R. u/s Piano Flat 2010 0         

Thick mat periphyton cover (%) Waikaia R. u/s Piano Flat 2016 17 0.0 0.0 0.0 0.0 0.1 0.0 1.1 1.3 

Thick mat periphyton cover (%) Waikaia R. u/s Piano Flat 2019 43 0.0 0.0 0.0 0.0 0.5 0.0 3.9 8.3 

Thick mat periphyton cover (%) Waikaka Stm @ Gore 2010 0         

Thick mat periphyton cover (%) Waikaka Stm @ Gore 2016 12 0.0 0.0 0.0 0.4 7.1 2.9 37.3 51.5 

Thick mat periphyton cover (%) Waikaka Stm @ Gore 2019 35 0.0 0.0 0.0 0.0 2.9 1.0 12.4 51.5 

Thick mat periphyton cover (%) Waikawa R. @ Progress Valley 2010 0         

Thick mat periphyton cover (%) Waikawa R. @ Progress Valley 2016 13 0.0 0.0 0.0 0.0 0.1 0.0 0.4 1.0 

Thick mat periphyton cover (%) Waikawa R. @ Progress Valley 2019 32 0.0 0.0 0.0 0.0 0.3 0.0 0.4 7.0 

Thick mat periphyton cover (%) Waimea Stm @ Mandeville 2010 0         

Thick mat periphyton cover (%) Waimea Stm @ Mandeville 2016 19 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3 

Thick mat periphyton cover (%) Waimea Stm @ Mandeville 2019 46 0.0 0.0 0.0 0.0 1.0 0.0 7.3 14.8 

Thick mat periphyton cover (%) Wairaki R. d/s Blackmount Rd 2010 0         

Thick mat periphyton cover (%) Wairaki R. d/s Blackmount Rd 2016 14 0.0 0.0 0.0 0.0 3.2 2.4 15.4 26.8 

Thick mat periphyton cover (%) Wairaki R. d/s Blackmount Rd 2019 36 0.0 0.0 0.0 0.0 1.2 0.0 6.3 26.8 

Thick mat periphyton cover (%) Waituna Ck @ Marshall Rd 2010 0         

Thick mat periphyton cover (%) Waituna Ck @ Marshall Rd 2016 11 0.0 0.0 0.0 0.0 2.0 0.0 11.1 21.0 

Thick mat periphyton cover (%) Waituna Ck @ Marshall Rd 2019 30 0.0 0.0 0.0 0.0 0.9 0.0 2.6 21.0 

Thick mat periphyton cover (%) Whitestone R. d/s Manapouri-Hillside 2010 0         

Thick mat periphyton cover (%) Whitestone R. d/s Manapouri-Hillside 2016 15 0.0 0.0 0.0 0.0 4.4 1.3 24.1 44.0 

Thick mat periphyton cover (%) Whitestone R. d/s Manapouri-Hillside 2019 36 0.0 0.0 0.0 0.0 3.3 2.0 17.8 44.0 

Thick mat periphyton cover (%) Makarewa R. @ Counsell Rd 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Thick mat periphyton cover (%) Makarewa R. @ Counsell Rd 2016 12 0.0 0.0 0.0 0.0 1.9 0.8 9.8 12.0 

Thick mat periphyton cover (%) Makarewa R. @ Counsell Rd 2019 30 0.0 0.0 0.0 0.0 0.8 0.0 5.7 12.0 

Thick mat periphyton cover (%) Oreti R. @ Branxholme 2010 0         

Thick mat periphyton cover (%) Oreti R. @ Branxholme 2016 13 0.0 0.0 0.0 0.0 0.2 0.0 1.2 1.8 

Thick mat periphyton cover (%) Oreti R. @ Branxholme 2019 26 0.0 0.0 0.0 0.0 0.7 0.0 5.1 9.1 

Thick mat periphyton cover (%) Upper Waiau R. @ Queens Reach 2010 0         

Thick mat periphyton cover (%) Upper Waiau R. @ Queens Reach 2016 0         

Thick mat periphyton cover (%) Upper Waiau R. @ Queens Reach 2019 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Thick mat periphyton cover (%) Waiau R. 100m u/s Clifden Br. 2010 0         

Thick mat periphyton cover (%) Waiau R. 100m u/s Clifden Br. 2016 0         

Thick mat periphyton cover (%) Waiau R. 100m u/s Clifden Br. 2019 9 0.0 0.0 0.0 1.0 9.0 3.0 40.2 49.0 

Thick mat periphyton cover (%) Waiau R. u/s Excelsior Ck 2010 0         

Thick mat periphyton cover (%) Waiau R. u/s Excelsior Ck 2016 0         

Thick mat periphyton cover (%) Waiau R. u/s Excelsior Ck 2019 8 0.0 0.0 0.0 1.0 5.0 4.0 20.9 30.0 

Thick mat periphyton cover (%) Waimatuku Stm @ Waimatuku Township Rd 2010 0         

Thick mat periphyton cover (%) Waimatuku Stm @ Waimatuku Township Rd 2016 17 0.0 0.0 0.0 0.0 0.1 0.0 0.9 1.5 

Thick mat periphyton cover (%) Waimatuku Stm @ Waimatuku Township Rd 2019 41 0.0 0.0 0.0 0.0 0.3 0.0 1.5 5.0 

Benthic cyanobacteria cover (%) Aparima R. @ Thornbury 2010 0         

Benthic cyanobacteria cover (%) Aparima R. @ Thornbury 2016 12 0.0 0.0 0.0 0.0 2.3 3.3 10.1 13.3 

Benthic cyanobacteria cover (%) Aparima R. @ Thornbury 2019 32 0.0 0.0 0.0 0.0 2.7 1.2 10.1 46.0 

Benthic cyanobacteria cover (%) Cromel Stm @ Selbie Rd 2010 0         

Benthic cyanobacteria cover (%) Cromel Stm @ Selbie Rd 2016 16 0.0 0.0 0.0 0.0 0.1 0.0 0.3 1.0 

Benthic cyanobacteria cover (%) Cromel Stm @ Selbie Rd 2019 47 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 

Benthic cyanobacteria cover (%) Dipton Stm @ South Hillend-Dipton Rd 2010 0         

Benthic cyanobacteria cover (%) Dipton Stm @ South Hillend-Dipton Rd 2016 18 0.0 0.0 0.0 0.0 8.5 1.1 59.7 72.0 

Benthic cyanobacteria cover (%) Dipton Stm @ South Hillend-Dipton Rd 2019 41 0.0 0.0 0.0 0.0 4.1 0.0 14.0 72.0 

Benthic cyanobacteria cover (%) Dunsdale Stm @ Dunsdale Reserve 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Benthic cyanobacteria cover (%) Dunsdale Stm @ Dunsdale Reserve 2016 18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Dunsdale Stm @ Dunsdale Reserve 2019 44 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Hamilton Burn @ Affleck Rd 2010 0         

Benthic cyanobacteria cover (%) Hamilton Burn @ Affleck Rd 2016 19 0.0 0.0 0.0 0.0 1.7 1.0 8.0 8.3 

Benthic cyanobacteria cover (%) Hamilton Burn @ Affleck Rd 2019 51 0.0 0.0 0.0 0.0 1.8 1.0 8.6 20.0 

Benthic cyanobacteria cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         

Benthic cyanobacteria cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2016 16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Hedgehope Stm 20m u/s Makarewa Confl. 2019 36 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Irthing Stm @ Ellis Rd 2010 0         

Benthic cyanobacteria cover (%) Irthing Stm @ Ellis Rd 2016 17 0.0 0.0 0.0 0.0 0.2 0.0 0.7 3.5 

Benthic cyanobacteria cover (%) Irthing Stm @ Ellis Rd 2019 45 0.0 0.0 0.0 0.0 0.1 0.0 0.0 3.5 

Benthic cyanobacteria cover (%) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

Benthic cyanobacteria cover (%) Lill Burn @ Lill Burn-Monowai Rd 2016 13 0.0 0.0 0.0 0.0 0.4 0.3 2.1 3.3 

Benthic cyanobacteria cover (%) Lill Burn @ Lill Burn-Monowai Rd 2019 30 0.0 0.0 0.0 0.0 0.6 0.0 2.7 11.3 

Benthic cyanobacteria cover (%) Longridge Stm @ Sandstone 2010 0         

Benthic cyanobacteria cover (%) Longridge Stm @ Sandstone 2016 18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Longridge Stm @ Sandstone 2019 41 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Mararoa R. @ Weir Rd 2010 0         

Benthic cyanobacteria cover (%) Mararoa R. @ Weir Rd 2016 12 0.0 0.0 0.0 0.0 0.3 0.1 1.4 2.8 

Benthic cyanobacteria cover (%) Mararoa R. @ Weir Rd 2019 26 0.0 0.0 0.0 0.0 1.4 0.0 2.3 33.0 

Benthic cyanobacteria cover (%) Mataura R. @ Gore 2010 0         

Benthic cyanobacteria cover (%) Mataura R. @ Gore 2016 10 0.0 0.0 0.0 0.0 0.8 0.0 4.5 7.5 

Benthic cyanobacteria cover (%) Mataura R. @ Gore 2019 27 0.0 0.0 0.0 0.0 1.0 0.0 6.7 9.0 

Benthic cyanobacteria cover (%) Mataura R. @ Mataura Island Br. 2010 0         

Benthic cyanobacteria cover (%) Mataura R. @ Mataura Island Br. 2016 14 0.0 0.0 0.0 0.0 0.2 0.0 1.0 2.0 

Benthic cyanobacteria cover (%) Mataura R. @ Mataura Island Br. 2019 30 0.0 0.0 0.0 0.0 5.7 1.6 35.9 70.3 

Benthic cyanobacteria cover (%) Mimihau Stm @ Wyndham 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Benthic cyanobacteria cover (%) Mimihau Stm @ Wyndham 2016 13 0.0 0.0 0.0 0.0 3.2 3.5 14.4 17.3 

Benthic cyanobacteria cover (%) Mimihau Stm @ Wyndham 2019 34 0.0 0.0 0.0 0.0 2.5 2.4 13.6 17.3 

Benthic cyanobacteria cover (%) Orauea R. @ Orawia Pukemaori Rd 2010 0         

Benthic cyanobacteria cover (%) Orauea R. @ Orawia Pukemaori Rd 2016 13 0.0 0.0 0.0 0.0 1.0 0.0 4.9 10.0 

Benthic cyanobacteria cover (%) Orauea R. @ Orawia Pukemaori Rd 2019 33 0.0 0.0 0.0 0.0 0.4 0.0 1.4 10.0 

Benthic cyanobacteria cover (%) Oreti R. @ Three Kings 2010 0         

Benthic cyanobacteria cover (%) Oreti R. @ Three Kings 2016 16 0.0 0.0 0.0 0.3 2.0 2.1 7.6 8.5 

Benthic cyanobacteria cover (%) Oreti R. @ Three Kings 2019 42 0.0 0.0 0.0 0.0 1.2 1.0 7.2 8.5 

Benthic cyanobacteria cover (%) Otamita Stm @ Mandeville 2010 0         

Benthic cyanobacteria cover (%) Otamita Stm @ Mandeville 2016 18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Otamita Stm @ Mandeville 2019 45 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2010 0         

Benthic cyanobacteria cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2016 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Otautau Stm @ Otautau-Tuatapere Rd 2019 35 0.0 0.0 0.0 0.0 0.2 0.0 1.2 2.8 

Benthic cyanobacteria cover (%) Upukerora R. @ Te Anau Milford Rd 2010 0         

Benthic cyanobacteria cover (%) Upukerora R. @ Te Anau Milford Rd 2016 17 0.0 0.0 0.0 0.3 6.9 3.0 28.6 67.8 

Benthic cyanobacteria cover (%) Upukerora R. @ Te Anau Milford Rd 2019 38 0.0 0.0 0.0 1.1 4.4 3.6 16.6 67.8 

Benthic cyanobacteria cover (%) Waiau R. @ Sunnyside 2010 0         

Benthic cyanobacteria cover (%) Waiau R. @ Sunnyside 2016 0         

Benthic cyanobacteria cover (%) Waiau R. @ Sunnyside 2019 7 0.0 0.0 0.0 0.0 0.1 0.0 0.7 1.0 

Benthic cyanobacteria cover (%) Waiau R. @ Tuatapere 2010 0         

Benthic cyanobacteria cover (%) Waiau R. @ Tuatapere 2016 13 0.0 0.0 0.0 0.0 3.6 5.0 15.3 20.3 

Benthic cyanobacteria cover (%) Waiau R. @ Tuatapere 2019 35 0.0 0.0 0.0 0.0 2.9 2.9 14.5 26.0 

Benthic cyanobacteria cover (%) Waikaia R. @ Waikaia 2010 0         

Benthic cyanobacteria cover (%) Waikaia R. @ Waikaia 2016 15 0.0 0.0 0.0 0.0 4.6 0.0 20.9 67.5 

Benthic cyanobacteria cover (%) Waikaia R. @ Waikaia 2019 31 0.0 0.0 0.0 0.0 2.5 0.0 3.4 67.5 

Benthic cyanobacteria cover (%) Waikaia R. @ Waipounamu Br. Rd 2010 0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Benthic cyanobacteria cover (%) Waikaia R. @ Waipounamu Br. Rd 2016 0         

Benthic cyanobacteria cover (%) Waikaia R. @ Waipounamu Br. Rd 2019 3 0.0 0.0 0.0 0.0 1.0 1.5 2.7 3.0 

Benthic cyanobacteria cover (%) Waikaia R. u/s Piano Flat 2010 0         

Benthic cyanobacteria cover (%) Waikaia R. u/s Piano Flat 2016 17 0.0 0.0 0.0 0.0 4.9 0.0 29.2 61.0 

Benthic cyanobacteria cover (%) Waikaia R. u/s Piano Flat 2019 43 0.0 0.0 0.0 0.0 2.1 0.0 7.5 61.0 

Benthic cyanobacteria cover (%) Waikaka Stm @ Gore 2010 0         

Benthic cyanobacteria cover (%) Waikaka Stm @ Gore 2016 12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Waikaka Stm @ Gore 2019 35 0.0 0.0 0.0 0.0 0.1 0.0 0.3 1.0 

Benthic cyanobacteria cover (%) Waikawa R. @ Progress Valley 2010 0         

Benthic cyanobacteria cover (%) Waikawa R. @ Progress Valley 2016 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Waikawa R. @ Progress Valley 2019 32 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Waimea Stm @ Mandeville 2010 0         

Benthic cyanobacteria cover (%) Waimea Stm @ Mandeville 2016 19 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3 

Benthic cyanobacteria cover (%) Waimea Stm @ Mandeville 2019 46 0.0 0.0 0.0 0.0 0.2 0.0 0.3 4.5 

Benthic cyanobacteria cover (%) Wairaki R. d/s Blackmount Rd 2010 0         

Benthic cyanobacteria cover (%) Wairaki R. d/s Blackmount Rd 2016 14 0.0 0.0 0.0 0.0 0.4 0.0 2.2 2.5 

Benthic cyanobacteria cover (%) Wairaki R. d/s Blackmount Rd 2019 36 0.0 0.0 0.0 0.0 0.1 0.0 0.9 2.5 

Benthic cyanobacteria cover (%) Waituna Ck @ Marshall Rd 2010 0         

Benthic cyanobacteria cover (%) Waituna Ck @ Marshall Rd 2016 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Waituna Ck @ Marshall Rd 2019 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Whitestone R. d/s Manapouri-Hillside 2010 0         

Benthic cyanobacteria cover (%) Whitestone R. d/s Manapouri-Hillside 2016 15 0.0 0.0 0.0 0.0 3.3 1.6 15.5 37.8 

Benthic cyanobacteria cover (%) Whitestone R. d/s Manapouri-Hillside 2019 36 0.0 0.0 0.0 0.0 1.7 0.3 5.8 37.8 

Benthic cyanobacteria cover (%) Makarewa R. @ Counsell Rd 2010 0         

Benthic cyanobacteria cover (%) Makarewa R. @ Counsell Rd 2016 12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Makarewa R. @ Counsell Rd 2019 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 

Benthic cyanobacteria cover (%) Oreti R. @ Branxholme 2010 0         



 
 

LXXXI  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Benthic cyanobacteria cover (%) Oreti R. @ Branxholme 2016 13 0.0 0.0 0.0 0.0 0.1 0.0 0.7 1.8 

Benthic cyanobacteria cover (%) Oreti R. @ Branxholme 2019 26 0.0 0.0 0.0 0.0 0.8 0.0 4.4 9.1 

Benthic cyanobacteria cover (%) Upper Waiau R. @ Queens Reach 2010 0         

Benthic cyanobacteria cover (%) Upper Waiau R. @ Queens Reach 2016 0         

Benthic cyanobacteria cover (%) Upper Waiau R. @ Queens Reach 2019 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Benthic cyanobacteria cover (%) Waiau R. 100m u/s Clifden Br. 2010 0         

Benthic cyanobacteria cover (%) Waiau R. 100m u/s Clifden Br. 2016 0         

Benthic cyanobacteria cover (%) Waiau R. 100m u/s Clifden Br. 2019 9 0.0 0.0 0.0 0.0 0.4 0.0 2.4 4.0 

Benthic cyanobacteria cover (%) Waiau R. u/s Excelsior Ck 2010 0         

Benthic cyanobacteria cover (%) Waiau R. u/s Excelsior Ck 2016 0         

Benthic cyanobacteria cover (%) Waiau R. u/s Excelsior Ck 2019 8 0.0 0.0 0.0 0.0 0.9 0.8 3.7 4.0 

Benthic cyanobacteria cover (%) Waimatuku Stm @ Waimatuku Township Rd 2010 0         

Benthic cyanobacteria cover (%) Waimatuku Stm @ Waimatuku Township Rd 2016 17 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.8 

Benthic cyanobacteria cover (%) Waimatuku Stm @ Waimatuku Township Rd 2019 41 0.0 0.0 0.0 0.0 0.2 0.0 0.8 4.0 

MCI Aparima R. @ Thornbury 2010 4.0 100.0 100.2 100.8 101.0 101.0 101.3 101.9 102.0 

MCI Aparima R. @ Thornbury 2016 5.0 81.0 82.2 87.0 90.0 91.8 100.0 100.8 101.0 

MCI Aparima R. @ Thornbury 2019 4.0 87.0 87.5 89.3 95.0 94.6 100.4 101.3 101.5 

MCI Cromel Stm @ Selbie Rd 2010 5.0 116.0 116.8 120.0 123.0 123.0 123.0 131.0 133.0 

MCI Cromel Stm @ Selbie Rd 2016 3.0 115.0 115.4 117.0 119.0 122.0 125.5 130.7 132.0 

MCI Cromel Stm @ Selbie Rd 2019 4.0 115.0 115.6 118.0 120.0 119.8 121.8 123.6 124.0 

MCI Dipton Stm @ South Hillend-Dipton Rd 2010 5.0 92.0 92.8 96.0 99.0 100.2 103.0 109.4 111.0 

MCI Dipton Stm @ South Hillend-Dipton Rd 2016 3.0 95.0 95.4 97.0 99.0 98.3 100.0 100.8 101.0 

MCI Dipton Stm @ South Hillend-Dipton Rd 2019 4.0 95.0 95.2 95.8 97.5 97.3 99.0 99.0 99.0 

MCI Dunsdale Stm @ Dunsdale Reserve 2010 5.0 115.0 115.8 119.0 126.0 123.2 127.0 128.6 129.0 

MCI Dunsdale Stm @ Dunsdale Reserve 2016 5.0 117.0 117.8 121.0 123.0 124.6 129.0 132.2 133.0 

MCI Dunsdale Stm @ Dunsdale Reserve 2019 4.0 117.0 117.5 119.3 120.0 120.0 120.8 122.6 123.0 

MCI Hamilton Burn @ Affleck Rd 2010 0.0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Hamilton Burn @ Affleck Rd 2016 3.0 101.0 101.3 102.5 104.0 103.3 104.5 104.9 105.0 

MCI Hamilton Burn @ Affleck Rd 2019 4.0 90.0 91.2 96.0 101.0 99.3 104.3 104.9 105.0 

MCI Hedgehope Stm 20m u/s Makarewa Confl. 2010 0.0         

MCI Hedgehope Stm 20m u/s Makarewa Confl. 2016 5.0 80.0 80.4 82.0 86.0 86.6 91.0 93.4 94.0 

MCI Hedgehope Stm 20m u/s Makarewa Confl. 2019 4.0 80.0 80.9 84.5 87.5 87.3 90.3 93.3 94.0 

MCI Irthing Stm @ Ellis Rd 2010 5.0 113.0 113.6 116.0 121.0 120.4 122.0 128.4 130.0 

MCI Irthing Stm @ Ellis Rd 2016 5.0 115.0 115.6 118.0 120.0 120.2 123.0 124.6 125.0 

MCI Irthing Stm @ Ellis Rd 2019 4.0 115.0 115.5 117.3 119.0 119.0 120.8 122.6 123.0 

MCI Lill Burn @ Lill Burn-Monowai Rd 2010 5.0 99.0 99.6 102.0 108.0 105.8 109.0 110.6 111.0 

MCI Lill Burn @ Lill Burn-Monowai Rd 2016 5.0 74.0 79.6 102.0 107.0 101.6 112.0 112.8 113.0 

MCI Lill Burn @ Lill Burn-Monowai Rd 2019 4.0 74.0 77.0 89.0 98.0 93.0 102.0 102.0 102.0 

MCI Longridge Stm @ Sandstone 2010 0.0         

MCI Longridge Stm @ Sandstone 2016 5.0 83.0 83.4 85.0 87.0 87.4 89.0 92.2 93.0 

MCI Longridge Stm @ Sandstone 2019 4.0 81.0 81.0 81.0 85.0 86.0 90.0 92.4 93.0 

MCI Mararoa R. @ Weir Rd 2010 4.0 102.0 102.6 105.0 107.5 107.5 110.0 112.4 113.0 

MCI Mararoa R. @ Weir Rd 2016 5.0 103.0 103.6 106.0 106.0 108.6 112.0 115.2 116.0 

MCI Mararoa R. @ Weir Rd 2019 4.0 98.0 99.2 104.0 106.0 104.0 106.0 106.0 106.0 

MCI Mataura R. @ Gore 2010 2.0 99.0 99.5 101.3 103.5 103.5 105.8 107.6 108.0 

MCI Mataura R. @ Gore 2016 5.0 91.0 91.2 92.0 93.0 93.8 94.0 98.0 99.0 

MCI Mataura R. @ Gore 2019 4.0 93.0 93.9 97.5 99.5 98.0 100.0 100.0 100.0 

MCI Mataura R. @ Mataura Island Br. 2010 5.0 80.0 81.6 88.0 89.0 90.8 97.0 99.4 100.0 

MCI Mataura R. @ Mataura Island Br. 2016 5.0 78.0 79.2 84.0 92.0 91.0 95.0 103.8 106.0 

MCI Mataura R. @ Mataura Island Br. 2019 4.0 78.0 78.9 82.5 87.0 86.3 90.8 92.6 93.0 

MCI Mimihau Stm @ Wyndham 2010 0.0         

MCI Mimihau Stm @ Wyndham 2016 5.0 94.0 94.4 96.0 97.0 96.8 98.0 98.8 99.0 

MCI Mimihau Stm @ Wyndham 2019 4.0 96.0 96.0 96.0 96.5 97.3 97.8 99.6 100.0 

MCI Orauea R. @ Orawia Pukemaori Rd 2010 0.0         



 
 

LXXXIII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Orauea R. @ Orawia Pukemaori Rd 2016 5.0 89.0 89.6 92.0 93.0 95.2 93.0 105.8 109.0 

MCI Orauea R. @ Orawia Pukemaori Rd 2019 4.0 88.0 88.2 88.8 91.0 91.0 93.3 93.9 94.0 

MCI Oreti R. @ Three Kings 2010 0.0         

MCI Oreti R. @ Three Kings 2016 5.0 111.0 112.2 117.0 121.0 120.0 122.0 127.6 129.0 

MCI Oreti R. @ Three Kings 2019 4.0 109.0 109.3 110.5 114.0 114.8 118.3 121.3 122.0 

MCI Otamita Stm @ Mandeville 2010 5.0 103.0 103.4 105.0 111.0 110.2 113.0 117.8 119.0 

MCI Otamita Stm @ Mandeville 2016 2.0 104.0 104.6 107.0 110.0 110.0 113.0 115.4 116.0 

MCI Otamita Stm @ Mandeville 2019 3.0 100.0 100.1 100.5 101.0 101.7 102.5 103.7 104.0 

MCI Otautau Stm @ Otautau-Tuatapere Rd 2010 5.0 84.0 85.2 90.0 91.0 91.6 96.0 96.8 97.0 

MCI Otautau Stm @ Otautau-Tuatapere Rd 2016 1.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 95.0 

MCI Otautau Stm @ Otautau-Tuatapere Rd 2019 3.0 93.0 93.2 94.0 95.0 96.0 97.5 99.5 100.0 

MCI Waiau R. @ Sunnyside 2010 0.0         

MCI Waiau R. @ Sunnyside 2016 1.0 102.0 102.0 102.0 102.0 102.0 102.0 102.0 102.0 

MCI Waiau R. @ Sunnyside 2019 3.0 102.0 102.1 102.5 103.0 104.0 105.0 106.6 107.0 

MCI Waiau R. @ Tuatapere 2010 2.0 96.0 96.2 97.0 98.0 98.0 99.0 99.8 100.0 

MCI Waiau R. @ Tuatapere 2016 5.0 84.0 86.2 95.0 100.0 97.8 103.0 106.2 107.0 

MCI Waiau R. @ Tuatapere 2019 4.0 84.0 84.3 85.5 90.5 92.8 97.8 104.4 106.0 

MCI Waikaia R. @ Waikaia 2010 0.0         

MCI Waikaia R. @ Waikaia 2016 5.0 111.0 112.8 120.0 121.0 120.4 122.0 126.8 128.0 

MCI Waikaia R. @ Waikaia 2019 4.0 111.0 111.3 112.5 117.0 117.3 121.8 123.6 124.0 

MCI Waikaia R. @ Waipounamu Br. Rd 2010 5.0 115.0 116.6 123.0 123.0 122.0 124.0 124.8 125.0 

MCI Waikaia R. @ Waipounamu Br. Rd 2016 5.0 112.0 112.2 113.0 118.0 117.8 122.0 123.6 124.0 

MCI Waikaia R. @ Waipounamu Br. Rd 2019 4.0 112.0 112.5 114.3 119.5 118.8 124.0 124.0 124.0 

MCI Waikaia R. u/s Piano Flat 2010 5.0 124.0 125.2 130.0 131.0 130.0 131.0 133.4 134.0 

MCI Waikaia R. u/s Piano Flat 2016 5.0 121.0 122.2 127.0 128.0 128.0 128.0 134.4 136.0 

MCI Waikaia R. u/s Piano Flat 2019 4.0 121.0 121.3 122.5 125.0 126.8 129.3 134.7 136.0 

MCI Waikaka Stm @ Gore 2010 5.0 87.0 87.2 88.0 89.0 90.6 92.0 96.0 97.0 



 
 

LXXXIV  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Waikaka Stm @ Gore 2016 5.0 86.0 86.2 87.0 88.0 89.8 92.0 95.2 96.0 

MCI Waikaka Stm @ Gore 2019 4.0 86.0 86.2 86.8 90.0 90.0 93.3 93.9 94.0 

MCI Waikawa R. @ Progress Valley 2010 5.0 105.0 105.4 107.0 108.0 108.8 109.0 113.8 115.0 

MCI Waikawa R. @ Progress Valley 2016 5.0 100.0 100.6 103.0 106.0 105.8 108.0 111.2 112.0 

MCI Waikawa R. @ Progress Valley 2019 4.0 100.0 100.5 102.3 103.0 105.0 105.8 112.4 114.0 

MCI Waimea Stm @ Mandeville 2010 5.0 86.0 86.2 87.0 90.0 91.0 93.0 97.8 99.0 

MCI Waimea Stm @ Mandeville 2016 5.0 79.0 80.6 87.0 88.0 87.4 91.0 91.8 92.0 

MCI Waimea Stm @ Mandeville 2019 4.0 79.0 79.2 79.8 86.0 86.0 92.3 92.9 93.0 

MCI Waituna Ck @ Marshall Rd 2010 5.0 66.0 67.8 75.0 77.0 76.2 78.0 83.6 85.0 

MCI Waituna Ck @ Marshall Rd 2016 5.0 72.0 72.0 72.0 73.0 77.8 83.0 87.8 89.0 

MCI Waituna Ck @ Marshall Rd 2019 4.0 64.0 65.4 70.8 74.5 74.0 77.8 82.0 83.0 

MCI Whitestone R. d/s Manapouri-Hillside 2010 0.0         

MCI Whitestone R. d/s Manapouri-Hillside 2016 1.0 106.0 106.0 106.0 106.0 106.0 106.0 106.0 106.0 

MCI Whitestone R. d/s Manapouri-Hillside 2019 3.0 99.0 99.1 99.5 100.0 101.7 103.0 105.4 106.0 

MCI Waiau R. 100m u/s Clifden Br. 2010 4.0 100.0 101.5 107.5 110.0 108.5 111.0 113.4 114.0 

MCI Waiau R. 100m u/s Clifden Br. 2016 1.0 89.0 89.0 89.0 89.0 89.0 89.0 89.0 89.0 

MCI Waiau R. 100m u/s Clifden Br. 2019 2.0 79.0 80.3 85.3 91.5 91.5 97.8 102.8 104.0 

MCI Waimatuku Stm @ Waimatuku Township Rd 2010 0.0         

MCI Waimatuku Stm @ Waimatuku Township Rd 2016 0.0         

MCI Waimatuku Stm @ Waimatuku Township Rd 2019 2.0 87.0 87.1 87.3 87.5 87.5 87.8 88.0 88.0 

MCI Aparima R. @ Dunrobin 2010 0.0         

MCI Aparima R. @ Dunrobin 2016 4.0 115.0 115.3 116.5 117.5 118.0 119.0 121.4 122.0 

MCI Aparima R. @ Dunrobin 2019 4.0 117.0 117.2 117.8 118.0 121.8 122.0 131.6 134.0 

MCI Aparima R. @ Etalvale 2010 0.0         

MCI Aparima R. @ Etalvale 2016 4.0 113.0 113.9 117.5 124.0 123.0 129.5 130.7 131.0 

MCI Aparima R. @ Etalvale 2019 1.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0 

MCI Aparima R. @ Otautau 2010 0.0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Aparima R. @ Otautau 2016 4.0 103.0 103.9 107.5 110.0 108.5 111.0 111.0 111.0 

MCI Aparima R. @ Otautau 2019 1.0 109.0 109.0 109.0 109.0 109.0 109.0 109.0 109.0 

MCI Aparima R. @ Wreys Bush 2010 5.0 100.0 100.4 102.0 108.0 108.4 112.0 118.4 120.0 

MCI Aparima R. @ Wreys Bush 2016 0.0         

MCI Aparima R. @ Wreys Bush 2019 0.0         

MCI Aparima R. d/s Dunrobin Br. 2010 0.0         

MCI Aparima R. d/s Dunrobin Br. 2016 1.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0 119.0 

MCI Aparima R. d/s Dunrobin Br. 2019 0.0         

MCI Aparima R. u/s Dunrobin 2010 4.0 121.0 121.5 123.3 124.5 125.0 126.3 129.3 130.0 

MCI Aparima R. u/s Dunrobin 2016 0.0         

MCI Aparima R. u/s Dunrobin 2019 0.0         

MCI Bog Burn d/s Hundred Line Rd 2010 0.0         

MCI Bog Burn d/s Hundred Line Rd 2016 5.0 93.0 93.8 97.0 98.0 98.0 99.0 102.2 103.0 

MCI Bog Burn d/s Hundred Line Rd 2019 4.0 90.0 90.9 94.5 96.5 95.3 97.3 97.9 98.0 

MCI Borland Burn South Branch @ Mt Burns 2010 0.0         

MCI Borland Burn South Branch @ Mt Burns 2016 0.0         

MCI Borland Burn South Branch @ Mt Burns 2019 0.0         

MCI Brightwater Spring West @ Garston Kings 2010 5.0 79.0 79.6 82.0 83.0 90.0 90.0 110.8 116.0 

MCI Brightwater Spring West @ Garston Kings 2016 1.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 

MCI Brightwater Spring West @ Garston Kings 2019 0.0         

MCI Caroline Burn above Lake Hauroko 2010 0.0         

MCI Caroline Burn above Lake Hauroko 2016 1.0 118.0 118.0 118.0 118.0 118.0 118.0 118.0 118.0 

MCI Caroline Burn above Lake Hauroko 2019 0.0         

MCI Carran Ck @ Waituna Lagoon Rd 2010 0.0         

MCI Carran Ck @ Waituna Lagoon Rd 2016 1.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 

MCI Carran Ck @ Waituna Lagoon Rd 2019 3.0 62.0 62.9 66.5 71.0 69.3 73.0 74.6 75.0 

MCI Cascade Ck @ Pourakino Valley Rd 2010 5.0 117.0 117.8 121.0 121.0 122.2 124.0 127.2 128.0 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Cascade Ck @ Pourakino Valley Rd 2016 3.0 120.0 120.0 120.0 120.0 120.3 120.5 120.9 121.0 

MCI Cascade Ck @ Pourakino Valley Rd 2019 4.0 109.0 110.4 115.8 119.0 117.0 120.3 120.9 121.0 

MCI Eglinton R. @ Mackay Ck Confl. 2010 4.0 113.0 114.8 122.0 126.0 126.8 130.8 139.8 142.0 

MCI Eglinton R. @ Mackay Ck Confl. 2016 2.0 119.0 119.9 123.3 127.5 127.5 131.8 135.2 136.0 

MCI Eglinton R. @ Mackay Ck Confl. 2019 3.0 119.0 119.7 122.5 126.0 127.0 131.0 135.0 136.0 

MCI Eyre Ck @ Athol 2010 0.0         

MCI Eyre Ck @ Athol 2016 1.0 136.0 136.0 136.0 136.0 136.0 136.0 136.0 136.0 

MCI Eyre Ck @ Athol 2019 0.0         

MCI Forster Stm @ Dusky Sound 2010 0.0         

MCI Forster Stm @ Dusky Sound 2016 0.0         

MCI Forster Stm @ Dusky Sound 2019 0.0         

MCI Hamilton Burn @ Goodall Rd 2010 4.0 105.0 105.3 106.5 109.0 109.5 112.0 114.4 115.0 

MCI Hamilton Burn @ Goodall Rd 2016 5.0 112.0 112.2 113.0 113.0 114.4 115.0 118.2 119.0 

MCI Hamilton Burn @ Goodall Rd 2019 4.0 112.0 112.0 112.0 112.5 113.0 113.5 114.7 115.0 

MCI Hedgehope Stm @ Block Rd 2010 5.0 84.0 84.6 87.0 87.0 95.2 106.0 110.8 112.0 

MCI Hedgehope Stm @ Block Rd 2016 0.0         

MCI Hedgehope Stm @ Block Rd 2019 2.0 93.0 94.0 97.8 102.5 102.5 107.3 111.1 112.0 

MCI Hillpoint Stm @ Waikana Rd 2010 5.0 99.0 99.4 101.0 103.0 105.6 105.0 117.0 120.0 

MCI Hillpoint Stm @ Waikana Rd 2016 5.0 93.0 93.4 95.0 96.0 99.4 103.0 108.6 110.0 

MCI Hillpoint Stm @ Waikana Rd 2019 3.0 103.0 103.0 103.0 103.0 105.3 106.5 109.3 110.0 

MCI Home Ck @ Hillside-Manapouri Rd 2010 0.0         

MCI Home Ck @ Hillside-Manapouri Rd 2016 0.0         

MCI Home Ck @ Hillside-Manapouri Rd 2019 0.0         

MCI Home Ck @ Manapouri 2010 4.0 100.0 100.8 103.8 105.5 106.0 107.8 112.0 113.0 

MCI Home Ck @ Manapouri 2016 5.0 105.0 105.4 107.0 109.0 110.0 114.0 114.8 115.0 

MCI Home Ck @ Manapouri 2019 4.0 104.0 104.2 104.8 106.5 108.0 109.8 114.0 115.0 

MCI Kenny Ck 2010 0.0         
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Kenny Ck 2016 1.0 81.0 81.0 81.0 81.0 81.0 81.0 81.0 81.0 

MCI Kenny Ck 2019 0.0         

MCI Lill Burn @ Hindley Rd 2010 0.0         

MCI Lill Burn @ Hindley Rd 2016 5.0 102.0 103.2 108.0 113.0 111.6 115.0 119.0 120.0 

MCI Lill Burn @ Hindley Rd 2019 4.0 102.0 102.8 105.8 108.5 108.5 111.3 114.3 115.0 

MCI Makarewa R. @ King Rd 2010 5.0 96.0 97.6 104.0 104.0 105.0 110.0 110.8 111.0 

MCI Makarewa R. @ King Rd 2016 0.0         

MCI Makarewa R. @ King Rd 2019 2.0 81.0 81.9 85.3 89.5 89.5 93.8 97.2 98.0 

MCI Makarewa R. @ Lora Gorge Rd 2010 0.0         

MCI Makarewa R. @ Lora Gorge Rd 2016 5.0 95.0 95.2 96.0 97.0 99.4 101.0 106.6 108.0 

MCI Makarewa R. @ Lora Gorge Rd 2019 4.0 95.0 95.2 95.8 96.5 97.5 98.3 101.3 102.0 

MCI Makarewa R. @ Wallacetown 2010 5.0 83.0 83.0 83.0 89.0 87.0 90.0 90.0 90.0 

MCI Makarewa R. @ Wallacetown 2016 5.0 83.0 83.0 83.0 83.0 85.4 87.0 90.2 91.0 

MCI Makarewa R. @ Wallacetown 2019 4.0 70.0 72.0 79.8 87.0 84.0 91.3 91.9 92.0 

MCI Makarewa R. @ Winton - Hedgehope Hwy 2010 5.0 80.0 80.2 81.0 82.0 84.4 87.0 91.0 92.0 

MCI Makarewa R. @ Winton - Hedgehope Hwy 2016 0.0         

MCI Makarewa R. @ Winton - Hedgehope Hwy 2019 1.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 

MCI Makarewa R. u/s Hedgehope Confl. 2010 0.0         

MCI Makarewa R. u/s Hedgehope Confl. 2016 4.0 88.0 88.2 88.8 89.0 90.0 90.3 93.3 94.0 

MCI Makarewa R. u/s Hedgehope Confl. 2019 3.0 88.0 88.1 88.5 89.0 90.7 92.0 94.4 95.0 

MCI Mararoa R. @ Kiwiburn 2010 3.0 91.0 91.7 94.5 98.0 99.0 103.0 107.0 108.0 

MCI Mararoa R. @ Kiwiburn 2016 5.0 93.0 94.8 102.0 104.0 102.6 106.0 107.6 108.0 

MCI Mararoa R. @ Kiwiburn 2019 4.0 85.0 87.3 96.3 102.0 98.8 104.5 105.7 106.0 

MCI Mararoa R. @ Mararoa Rd Br. 2010 4.0 99.0 100.2 105.0 109.5 109.5 114.0 118.8 120.0 

MCI Mararoa R. @ Mararoa Rd Br. 2016 1.0 106.0 106.0 106.0 106.0 106.0 106.0 106.0 106.0 

MCI Mararoa R. @ Mararoa Rd Br. 2019 2.0 101.0 102.0 105.8 110.5 110.5 115.3 119.1 120.0 

MCI Mararoa R. @ Mavora Lake 2010 2.0 94.0 94.6 97.0 100.0 100.0 103.0 105.4 106.0 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Mararoa R. @ Mavora Lake 2016 0.0         

MCI Mararoa R. @ Mavora Lake 2019 0.0         

MCI Mataura R. 200m d/s Mataura Br. 2010 5.0 89.0 89.0 89.0 90.0 91.2 90.0 96.4 98.0 

MCI Mataura R. 200m d/s Mataura Br. 2016 5.0 91.0 91.6 94.0 102.0 100.4 104.0 109.6 111.0 

MCI Mataura R. 200m d/s Mataura Br. 2019 2.0 91.0 91.7 94.3 97.5 97.5 100.8 103.4 104.0 

MCI Mataura R. @ Garston 2010 0.0         

MCI Mataura R. @ Garston 2016 5.0 111.0 111.0 111.0 114.0 115.6 117.0 123.4 125.0 

MCI Mataura R. @ Garston 2019 4.0 106.0 106.8 109.8 112.0 111.0 113.3 113.9 114.0 

MCI Mataura R. @ Keowns Rd Br. 2010 5.0 118.0 119.2 124.0 128.0 127.0 131.0 133.4 134.0 

MCI Mataura R. @ Keowns Rd Br. 2016 0.0         

MCI Mataura R. @ Keowns Rd Br. 2019 2.0 120.0 120.2 120.8 121.5 121.5 122.3 122.9 123.0 

MCI Mataura R. @ Otamita Br. 2010 2.0 106.0 107.0 111.0 116.0 116.0 121.0 125.0 126.0 

MCI Mataura R. @ Otamita Br. 2016 0.0         

MCI Mataura R. @ Otamita Br. 2019 0.0         

MCI Mataura R. @ Parawa 2010 5.0 115.0 115.6 118.0 119.0 121.4 124.0 129.6 131.0 

MCI Mataura R. @ Parawa 2016 5.0 115.0 115.4 117.0 119.0 120.2 125.0 125.0 125.0 

MCI Mataura R. @ Parawa 2019 4.0 111.0 111.5 113.3 114.5 116.3 117.5 123.5 125.0 

MCI Mataura R. @ Pyramid Br. 2010 0.0         

MCI Mataura R. @ Pyramid Br. 2016 5.0 110.0 110.2 111.0 114.0 113.0 115.0 115.0 115.0 

MCI Mataura R. @ Pyramid Br. 2019 4.0 107.0 108.1 112.3 114.5 112.8 115.0 115.0 115.0 

MCI Mataura R. @ Riversdale Waikaia Rd 2010 0.0         

MCI Mataura R. @ Riversdale Waikaia Rd 2016 0.0         

MCI Mataura R. @ Riversdale Waikaia Rd 2019 0.0         

MCI Mataura R. d/s Robert Ck Confl. 2010 5.0 115.0 116.8 124.0 128.0 128.0 132.0 139.2 141.0 

MCI Mataura R. d/s Robert Ck Confl. 2016 1.0 111.0 111.0 111.0 111.0 111.0 111.0 111.0 111.0 

MCI Mataura R. d/s Robert Ck Confl. 2019 0.0         

MCI McKay Ck @ Milford Rd 2010 4.0 103.0 105.7 116.5 122.0 118.3 123.8 125.6 126.0 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI McKay Ck @ Milford Rd 2016 1.0 112.0 112.0 112.0 112.0 112.0 112.0 112.0 112.0 

MCI McKay Ck @ Milford Rd 2019 2.0 120.0 120.7 123.5 127.0 127.0 130.5 133.3 134.0 

MCI Meadow Burn @ Round Hill Rd 2010 4.0 80.0 80.5 82.3 86.0 87.0 90.8 95.0 96.0 

MCI Meadow Burn @ Round Hill Rd 2016 1.0 88.0 88.0 88.0 88.0 88.0 88.0 88.0 88.0 

MCI Meadow Burn @ Round Hill Rd 2019 0.0         

MCI Mimihau Stm @ Mimihau School Rd 2010 5.0 96.0 96.2 97.0 100.0 101.8 103.0 111.0 113.0 

MCI Mimihau Stm @ Mimihau School Rd 2016 0.0         

MCI Mimihau Stm @ Mimihau School Rd 2019 0.0         

MCI Mimihau Stm South @ Venlaw Forest 2010 2.0 112.0 112.2 112.8 113.5 113.5 114.3 114.9 115.0 

MCI Mimihau Stm South @ Venlaw Forest 2016 0.0         

MCI Mimihau Stm South @ Venlaw Forest 2019 0.0         

MCI Mimihau Stm Trib. @ Venlaw Forest 2010 5.0 107.0 107.6 110.0 115.0 116.4 118.0 129.2 132.0 

MCI Mimihau Stm Trib. @ Venlaw Forest 2016 5.0 121.0 121.2 122.0 122.0 124.0 126.0 128.4 129.0 

MCI Mimihau Stm Trib. @ Venlaw Forest 2019 4.0 111.0 112.2 117.0 120.0 119.3 122.3 125.3 126.0 

MCI Moffat Ck @ Moffat Rd 2010 2.0 60.0 60.6 63.0 66.0 66.0 69.0 71.4 72.0 

MCI Moffat Ck @ Moffat Rd 2016 5.0 71.0 71.6 74.0 75.0 76.8 75.0 86.2 89.0 

MCI Moffat Ck @ Moffat Rd 2019 4.0 62.0 63.1 67.3 72.0 73.8 78.5 86.9 89.0 

MCI Mokoreta R. @ Egremont Rd 2010 4.0 101.0 101.2 101.8 102.5 104.5 105.3 110.7 112.0 

MCI Mokoreta R. @ Egremont Rd 2016 2.0 107.0 107.1 107.5 108.0 108.0 108.5 108.9 109.0 

MCI Mokoreta R. @ Egremont Rd 2019 3.0 107.0 107.1 107.5 108.0 108.3 109.0 109.8 110.0 

MCI Mokoreta R. @ Wyndham R. Rd 2010 5.0 94.0 95.0 99.0 105.0 104.6 108.0 115.2 117.0 

MCI Mokoreta R. @ Wyndham R. Rd 2016 5.0 96.0 96.4 98.0 100.0 102.4 103.0 112.6 115.0 

MCI Mokoreta R. @ Wyndham R. Rd 2019 4.0 89.0 90.1 94.3 99.5 97.8 103.0 103.0 103.0 

MCI Mokotua Stm @ Awarua 2010 5.0 82.0 82.8 86.0 93.0 94.4 104.0 106.4 107.0 

MCI Mokotua Stm @ Awarua 2016 2.0 88.0 88.8 92.0 96.0 96.0 100.0 103.2 104.0 

MCI Mokotua Stm @ Awarua 2019 3.0 88.0 88.1 88.5 89.0 88.7 89.0 89.0 89.0 

MCI Murray Ck @ Castlerock Rd 2010 5.0 79.0 79.2 80.0 80.0 82.6 85.0 88.2 89.0 
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Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Murray Ck @ Castlerock Rd 2016 1.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 

MCI Murray Ck @ Castlerock Rd 2019 0.0         

MCI Murray Ck @ Cumming Rd 2010 0.0         

MCI Murray Ck @ Cumming Rd 2016 0.0         

MCI Murray Ck @ Cumming Rd 2019 1.0 77.0 77.0 77.0 77.0 77.0 77.0 77.0 77.0 

MCI Murray Ck @ Double Rd 2010 5.0 82.0 82.6 85.0 87.0 86.6 88.0 90.4 91.0 

MCI Murray Ck @ Double Rd 2016 1.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 

MCI Murray Ck @ Double Rd 2019 2.0 82.0 82.1 82.5 83.0 83.0 83.5 83.9 84.0 

MCI North Etal Ck u/s Dunrobin Valley Rd 2010 4.0 117.0 117.2 117.8 121.5 121.5 125.3 125.9 126.0 

MCI North Etal Ck u/s Dunrobin Valley Rd 2016 5.0 116.0 116.6 119.0 124.0 122.4 124.0 128.0 129.0 

MCI North Etal Ck u/s Dunrobin Valley Rd 2019 4.0 116.0 116.2 116.8 120.5 120.8 124.5 125.7 126.0 

MCI Opouriki Stm @ Tweedie Rd 2010 0.0         

MCI Opouriki Stm @ Tweedie Rd 2016 2.0 78.0 78.1 78.3 78.5 78.5 78.8 79.0 79.0 

MCI Opouriki Stm @ Tweedie Rd 2019 1.0 78.0 78.0 78.0 78.0 78.0 78.0 78.0 78.0 

MCI Oreti R. @ Benmore 2010 5.0 100.0 102.8 114.0 117.0 117.2 127.0 127.8 128.0 

MCI Oreti R. @ Benmore 2016 5.0 106.0 106.0 106.0 108.0 110.2 113.0 117.0 118.0 

MCI Oreti R. @ Benmore 2019 4.0 97.0 98.4 103.8 106.0 104.3 106.5 107.7 108.0 

MCI Oreti R. @ Lumsden Br. 2010 5.0 121.0 121.4 123.0 124.0 124.4 124.0 128.8 130.0 

MCI Oreti R. @ Lumsden Br. 2016 3.0 114.0 114.1 114.5 115.0 119.0 121.5 126.7 128.0 

MCI Oreti R. @ Lumsden Br. 2019 4.0 114.0 114.2 114.8 119.5 119.8 124.5 125.7 126.0 

MCI Oreti R. @ McKellars Flat 2010 3.0 111.0 111.3 112.5 114.0 119.3 123.5 131.1 133.0 

MCI Oreti R. @ McKellars Flat 2016 1.0 112.0 112.0 112.0 112.0 112.0 112.0 112.0 112.0 

MCI Oreti R. @ McKellars Flat 2019 2.0 109.0 109.3 110.5 112.0 112.0 113.5 114.7 115.0 

MCI Oreti R. @ Mossburn 2010 0.0         

MCI Oreti R. @ Mossburn 2016 4.0 109.0 110.7 117.3 121.0 119.0 122.8 124.6 125.0 

MCI Oreti R. @ Mossburn 2019 1.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 

MCI Oreti R. @ Ram Hill 2010 0.0         



 
 

XCI 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Oreti R. @ Ram Hill 2016 4.0 112.0 112.0 112.0 113.5 115.5 117.0 121.8 123.0 

MCI Oreti R. @ Ram Hill 2019 1.0 112.0 112.0 112.0 112.0 112.0 112.0 112.0 112.0 

MCI Oreti R. @ Wallacetown 2010 5.0 93.0 93.6 96.0 96.0 96.0 96.0 98.4 99.0 

MCI Oreti R. @ Wallacetown 2016 5.0 90.0 90.2 91.0 95.0 95.0 99.0 99.8 100.0 

MCI Oreti R. @ Wallacetown 2019 4.0 90.0 90.8 93.8 96.5 97.8 100.5 106.5 108.0 

MCI Otapiri Stm @ Anderson Rd 2010 5.0 86.0 86.4 88.0 88.0 89.8 90.0 95.6 97.0 

MCI Otapiri Stm @ Anderson Rd 2016 5.0 85.0 85.4 87.0 92.0 90.6 94.0 94.8 95.0 

MCI Otapiri Stm @ Anderson Rd 2019 4.0 82.0 82.8 85.8 88.0 88.0 90.3 93.3 94.0 

MCI Otapiri Stm @ Otapiri Gorge 2010 0.0         

MCI Otapiri Stm @ Otapiri Gorge 2016 3.0 99.0 100.0 104.0 109.0 107.3 111.5 113.5 114.0 

MCI Otapiri Stm @ Otapiri Gorge 2019 3.0 109.0 109.1 109.5 110.0 111.0 112.0 113.6 114.0 

MCI Otautau Stm @ Otautau 2010 0.0         

MCI Otautau Stm @ Otautau 2016 5.0 86.0 86.8 90.0 91.0 91.6 93.0 97.0 98.0 

MCI Otautau Stm @ Otautau 2019 4.0 91.0 91.0 91.0 92.0 93.3 94.3 97.3 98.0 

MCI Otautau Stm @ Waikouro 2010 0.0         

MCI Otautau Stm @ Waikouro 2016 5.0 95.0 95.2 96.0 100.0 99.6 100.0 105.6 107.0 

MCI Otautau Stm @ Waikouro 2019 4.0 100.0 100.0 100.0 100.0 100.3 100.3 100.9 101.0 

MCI Otepuni Ck @ Nith St. 2010 1.0 71.0 71.0 71.0 71.0 71.0 71.0 71.0 71.0 

MCI Otepuni Ck @ Nith St. 2016 5.0 55.0 57.4 67.0 67.0 66.6 72.0 72.0 72.0 

MCI Otepuni Ck @ Nith St. 2019 4.0 55.0 56.1 60.3 62.5 63.0 65.3 70.7 72.0 

MCI Oteramika Stm @ Seaward Downs 2010 5.0 73.0 75.4 85.0 86.0 86.2 88.0 96.8 99.0 

MCI Oteramika Stm @ Seaward Downs 2016 5.0 78.0 78.6 81.0 88.0 84.8 88.0 88.8 89.0 

MCI Oteramika Stm @ Seaward Downs 2019 3.0 77.0 77.1 77.5 78.0 81.0 83.0 87.0 88.0 

MCI Pig Ck @ Borland Lodge 2010 5.0 114.0 114.8 118.0 119.0 120.2 125.0 125.0 125.0 

MCI Pig Ck @ Borland Lodge 2016 0.0         

MCI Pig Ck @ Borland Lodge 2019 2.0 116.0 116.6 118.8 121.5 121.5 124.3 126.5 127.0 

MCI Pourakino R. @ Ermedale Rd 2010 5.0 113.0 113.6 116.0 117.0 120.0 125.0 128.2 129.0 



 
 

XCII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Pourakino R. @ Ermedale Rd 2016 2.0 111.0 111.4 113.0 115.0 115.0 117.0 118.6 119.0 

MCI Pourakino R. @ Ermedale Rd 2019 3.0 110.0 110.9 114.5 119.0 116.3 119.5 119.9 120.0 

MCI Pourakino R. @ Jubilee Hill Rd 2010 4.0 116.0 116.6 119.0 124.0 123.8 128.8 130.6 131.0 

MCI Pourakino R. @ Jubilee Hill Rd 2016 2.0 121.0 121.6 124.0 127.0 127.0 130.0 132.4 133.0 

MCI Pourakino R. @ Jubilee Hill Rd 2019 3.0 124.0 124.0 124.0 124.0 127.0 128.5 132.1 133.0 

MCI Rowallan Burn East @ Rowallan Rd 2010 5.0 106.0 106.4 108.0 111.0 111.8 115.0 118.2 119.0 

MCI Rowallan Burn East @ Rowallan Rd 2016 0.0         

MCI Rowallan Burn East @ Rowallan Rd 2019 2.0 108.0 108.3 109.5 111.0 111.0 112.5 113.7 114.0 

MCI Sandstone Stm @ Kingston X-ing Rd 2010 0.0         

MCI Sandstone Stm @ Kingston X-ing Rd 2016 5.0 71.0 72.8 80.0 84.0 83.0 88.0 91.2 92.0 

MCI Sandstone Stm @ Kingston X-ing Rd 2019 4.0 69.0 69.3 70.5 74.5 75.5 79.5 83.1 84.0 

MCI Sandstone Stm u/s Waimea Confl. 2010 0.0         

MCI Sandstone Stm u/s Waimea Confl. 2016 1.0 88.0 88.0 88.0 88.0 88.0 88.0 88.0 88.0 

MCI Sandstone Stm u/s Waimea Confl. 2019 0.0         

MCI Silver Stm @ Lora Gorge Rd 2010 5.0 111.0 111.4 113.0 115.0 115.0 118.0 118.0 118.0 

MCI Silver Stm @ Lora Gorge Rd 2016 5.0 105.0 106.0 110.0 114.0 111.6 114.0 114.8 115.0 

MCI Silver Stm @ Lora Gorge Rd 2019 3.0 114.0 114.0 114.0 114.0 114.3 114.5 114.9 115.0 

MCI Taringatura Ck @ Taromaunga 2010 4.0 109.0 109.0 109.0 110.0 111.5 112.5 116.1 117.0 

MCI Taringatura Ck @ Taromaunga 2016 5.0 110.0 110.2 111.0 113.0 112.2 113.0 113.8 114.0 

MCI Taringatura Ck @ Taromaunga 2019 4.0 106.0 106.5 108.3 109.5 109.0 110.3 110.9 111.0 

MCI Thicket Burn @ Lake Hauroko Rd 2010 5.0 108.0 109.0 113.0 118.0 115.6 119.0 119.8 120.0 

MCI Thicket Burn @ Lake Hauroko Rd 2016 2.0 117.0 117.4 118.8 120.5 120.5 122.3 123.7 124.0 

MCI Thicket Burn @ Lake Hauroko Rd 2019 3.0 119.0 119.5 121.5 124.0 122.3 124.0 124.0 124.0 

MCI Thicket Burn u/s Lill Burn Confl. 2010 2.0 103.0 103.5 105.3 107.5 107.5 109.8 111.6 112.0 

MCI Thicket Burn u/s Lill Burn Confl. 2016 1.0 118.0 118.0 118.0 118.0 118.0 118.0 118.0 118.0 

MCI Thicket Burn u/s Lill Burn Confl. 2019 0.0         

MCI Tokanui R. @ Fortrose Otara Rd 2010 0.0         



 
 

XCIII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Tokanui R. @ Fortrose Otara Rd 2016 4.0 78.0 78.3 79.5 80.0 80.8 81.3 84.3 85.0 

MCI Tokanui R. @ Fortrose Otara Rd 2019 4.0 73.0 73.8 76.8 78.5 77.5 79.3 79.9 80.0 

MCI Trenders Ck @ Hall Rd 2010 5.0 94.0 95.4 101.0 106.0 106.4 110.0 118.8 121.0 

MCI Trenders Ck @ Hall Rd 2016 1.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 108.0 

MCI Trenders Ck @ Hall Rd 2019 1.0 97.0 97.0 97.0 97.0 97.0 97.0 97.0 97.0 

MCI Tussock Ck @ Cooper Rd 2010 0.0         

MCI Tussock Ck @ Cooper Rd 2016 1.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 

MCI Tussock Ck @ Cooper Rd 2019 3.0 75.0 75.0 75.0 75.0 81.0 84.0 91.2 93.0 

MCI Tussock Ck @ Horton Rd 2010 0.0         

MCI Tussock Ck @ Horton Rd 2016 1.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 

MCI Tussock Ck @ Horton Rd 2019 0.0         

MCI Upukerora R. @ Te Anau Milford Hwy 2010 4.0 100.0 100.9 104.5 113.0 111.5 120.0 120.0 120.0 

MCI Upukerora R. @ Te Anau Milford Hwy 2016 5.0 100.0 100.4 102.0 108.0 109.0 116.0 118.4 119.0 

MCI Upukerora R. @ Te Anau Milford Hwy 2019 4.0 96.0 97.2 102.0 110.0 108.8 116.8 118.6 119.0 

MCI Upukerora R. off Sinclair Rd 2010 0.0         

MCI Upukerora R. off Sinclair Rd 2016 1.0 118.0 118.0 118.0 118.0 118.0 118.0 118.0 118.0 

MCI Upukerora R. off Sinclair Rd 2019 0.0         

MCI Waianiwa Ck 1 @ Lornville Riverton Hwy 2010 5.0 86.0 86.0 86.0 88.0 88.4 88.0 92.8 94.0 

MCI Waianiwa Ck 1 @ Lornville Riverton Hwy 2016 2.0 84.0 84.2 85.0 86.0 86.0 87.0 87.8 88.0 

MCI Waianiwa Ck 1 @ Lornville Riverton Hwy 2019 3.0 84.0 84.0 84.0 84.0 84.7 85.0 85.8 86.0 

MCI Waiau R. @ Duncraigen Rd 2010 2.0 104.0 104.4 106.0 108.0 108.0 110.0 111.6 112.0 

MCI Waiau R. @ Duncraigen Rd 2016 4.0 97.0 97.5 99.3 101.0 101.0 102.8 104.6 105.0 

MCI Waiau R. @ Duncraigen Rd 2019 1.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

MCI Waihopai R. @ Kennington Rd 2010 0.0         

MCI Waihopai R. @ Kennington Rd 2016 3.0 86.0 86.3 87.5 89.0 88.7 90.0 90.8 91.0 

MCI Waihopai R. @ Kennington Rd 2019 2.0 76.0 76.5 78.3 80.5 80.5 82.8 84.6 85.0 

MCI Waihopai R. @ Waihopai Dam 2010 3.0 78.0 78.2 79.0 80.0 79.7 80.5 80.9 81.0 



 
 

XCIV 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Waihopai R. @ Waihopai Dam 2016 5.0 70.0 71.4 77.0 79.0 78.6 80.0 85.6 87.0 

MCI Waihopai R. @ Waihopai Dam 2019 2.0 70.0 70.5 72.5 75.0 75.0 77.5 79.5 80.0 

MCI Waihopai R. u/s Queens Drive 2010 5.0 62.0 63.6 70.0 71.0 72.4 79.0 79.8 80.0 

MCI Waihopai R. u/s Queens Drive 2016 5.0 63.0 65.0 73.0 75.0 74.2 80.0 80.0 80.0 

MCI Waihopai R. u/s Queens Drive 2019 4.0 63.0 64.5 70.5 75.5 74.5 79.5 83.1 84.0 

MCI Waikaka Stm @ Hamilton Park 2010 0.0         

MCI Waikaka Stm @ Hamilton Park 2016 1.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 

MCI Waikaka Stm @ Hamilton Park 2019 1.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 

MCI Waikiwi Stm @ North Rd 2010 5.0 73.0 73.2 74.0 75.0 75.8 75.0 80.6 82.0 

MCI Waikiwi Stm @ North Rd 2016 5.0 71.0 71.0 71.0 75.0 75.6 76.0 83.2 85.0 

MCI Waikiwi Stm @ North Rd 2019 4.0 70.0 70.2 70.8 73.0 73.5 75.8 77.6 78.0 

MCI Waikopikopiko Stm @ Haldane CurioBay 2010 5.0 109.0 109.6 112.0 124.0 118.6 124.0 124.0 124.0 

MCI Waikopikopiko Stm @ Haldane CurioBay 2016 2.0 124.0 124.3 125.5 127.0 127.0 128.5 129.7 130.0 

MCI Waikopikopiko Stm @ Haldane CurioBay 2019 3.0 114.0 114.2 115.0 116.0 118.0 120.0 123.2 124.0 

MCI Waimatuku Stm @ Lorneville Riverton Hwy 2010 5.0 84.0 84.0 84.0 85.0 84.8 85.0 85.8 86.0 

MCI Waimatuku Stm @ Lorneville Riverton Hwy 2016 1.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 83.0 

MCI Waimatuku Stm @ Lorneville Riverton Hwy 2019 3.0 83.0 83.8 87.0 91.0 88.3 91.0 91.0 91.0 

MCI Waimatuku Stm @ Rance Rd 2010 0.0         

MCI Waimatuku Stm @ Rance Rd 2016 5.0 78.0 78.0 78.0 80.0 83.4 86.0 93.2 95.0 

MCI Waimatuku Stm @ Rance Rd 2019 4.0 78.0 78.0 78.0 79.5 82.3 83.8 90.4 92.0 

MCI Waimeamea R. @ Young Rd 2010 5.0 109.0 110.6 117.0 120.0 119.0 122.0 126.0 127.0 

MCI Waimeamea R. @ Young Rd 2016 1.0 122.0 122.0 122.0 122.0 122.0 122.0 122.0 122.0 

MCI Waimeamea R. @ Young Rd 2019 2.0 104.0 104.9 108.5 113.0 113.0 117.5 121.1 122.0 

MCI Wairaki R. @ Blackmount Rd 2010 5.0 106.0 106.4 108.0 114.0 116.0 125.0 126.6 127.0 

MCI Wairaki R. @ Blackmount Rd 2016 2.0 108.0 108.6 110.8 113.5 113.5 116.3 118.5 119.0 

MCI Wairaki R. @ Blackmount Rd 2019 3.0 106.0 107.1 111.5 117.0 114.0 118.0 118.8 119.0 

MCI Waituna Ck @ Gorge Rd 2010 5.0 64.0 66.8 78.0 81.0 79.4 85.0 88.2 89.0 



 
 

XCV 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Waituna Ck @ Gorge Rd 2016 0.0         

MCI Waituna Ck @ Gorge Rd 2019 0.0         

MCI Winton Stm @ Benmore - Otapiri Rd 2010 5.0 86.0 87.0 91.0 92.0 92.6 94.0 98.8 100.0 

MCI Winton Stm @ Benmore - Otapiri Rd 2016 5.0 77.0 80.0 92.0 98.0 96.0 104.0 108.0 109.0 

MCI Winton Stm @ Benmore - Otapiri Rd 2019 3.0 77.0 78.0 82.0 87.0 85.3 89.5 91.5 92.0 

MCI Winton Stm @ Lochiel 2010 5.0 75.0 75.6 78.0 80.0 80.0 80.0 85.6 87.0 

MCI Winton Stm @ Lochiel 2016 5.0 74.0 75.0 79.0 80.0 79.6 81.0 83.4 84.0 

MCI Winton Stm @ Lochiel 2019 4.0 74.0 74.0 74.0 79.0 79.3 84.3 84.9 85.0 

MCI Bog Burn @ Hundred Line Rd 2010 0         

MCI Bog Burn @ Hundred Line Rd 2016 1 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0 

MCI Bog Burn @ Hundred Line Rd 2019 0         

MCI Bog Burn @ Winton-Wreys Bush Hwy 2010 0         

MCI Bog Burn @ Winton-Wreys Bush Hwy 2016 2 28.0 29.3 34.5 41.0 41.0 47.5 52.7 54.0 

MCI Bog Burn @ Winton-Wreys Bush Hwy 2019 0         

MCI Boundary Ck @ Waiau Confl. 2010 0         

MCI Boundary Ck @ Waiau Confl. 2016 5 46.0 46.4 48.0 50.0 51.2 54.0 57.2 58.0 

MCI Boundary Ck @ Waiau Confl. 2019 3 48.0 48.2 49.0 50.0 50.0 51.0 51.8 52.0 

MCI Camp Ck @ SH99 2010 2 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 

MCI Camp Ck @ SH99 2016 2 42.0 42.1 42.5 43.0 43.0 43.5 43.9 44.0 

MCI Camp Ck @ SH99 2019 0         

MCI Cascade Stm @ Cascade Rd 2010 0         

MCI Cascade Stm @ Cascade Rd 2016 3 20.0 21.2 26.0 32.0 31.3 37.0 41.0 42.0 

MCI Cascade Stm @ Cascade Rd 2019 1 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 

MCI Cascade Stm @ Pourakino Valley Rd 2010 0         

MCI Cascade Stm @ Pourakino Valley Rd 2016 2 32.0 32.6 35.0 38.0 38.0 41.0 43.4 44.0 

MCI Cascade Stm @ Pourakino Valley Rd 2019 2 32.0 32.8 36.0 40.0 40.0 44.0 47.2 48.0 

MCI Centre Burn @ Goodall Rd 2010 0         



 
 

XCVI 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Centre Burn @ Goodall Rd 2016 1 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 

MCI Centre Burn @ Goodall Rd 2019 0         

MCI Chartres Property @ Te Anau Downs 2010 0         

MCI Chartres Property @ Te Anau Downs 2016 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

MCI Chartres Property @ Te Anau Downs 2019 0         

MCI Cook Ck @ Haldane Curio Bay Rd 2010 0         

MCI Cook Ck @ Haldane Curio Bay Rd 2016 1 54.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0 

MCI Cook Ck @ Haldane Curio Bay Rd 2019 0         

MCI Cromel Stm @ Selbie Rd 2010 0         

MCI Cromel Stm @ Selbie Rd 2016 2 34.0 34.8 38.0 42.0 42.0 46.0 49.2 50.0 

MCI Cromel Stm @ Selbie Rd 2019 3 34.0 34.0 34.0 34.0 39.3 42.0 48.4 50.0 

MCI Dipton Stm @ Lang Rd 2010 0         

MCI Dipton Stm @ Lang Rd 2016 1 38.0 38.0 38.0 38.0 38.0 38.0 38.0 38.0 

MCI Dipton Stm @ Lang Rd 2019 0         

MCI Dipton Stm Trib. @ Castle Downs Forest 2010 0         

MCI Dipton Stm Trib. @ Castle Downs Forest 2016 1 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 

MCI Dipton Stm Trib. @ Castle Downs Forest 2019 0         

MCI Dunsdale Stm @ Dunsdale Reserve 2010 3 20.0 22.0 30.0 40.0 33.3 40.0 40.0 40.0 

MCI Dunsdale Stm @ Dunsdale Reserve 2016 3 20.0 21.6 28.0 36.0 32.0 38.0 39.6 40.0 

MCI Dunsdale Stm @ Dunsdale Reserve 2019 3 20.0 20.0 20.0 20.0 26.7 30.0 38.0 40.0 

MCI East Branch Waikaka Stm @ Greenvale Rd 2010 0         

MCI East Branch Waikaka Stm @ Greenvale Rd 2016 1 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0 

MCI East Branch Waikaka Stm @ Greenvale Rd 2019 0         

MCI Ellis Ck Trib. @ Happy Valley Rd 2010 0         

MCI Ellis Ck Trib. @ Happy Valley Rd 2016 1 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 

MCI Ellis Ck Trib. @ Happy Valley Rd 2019 0         

MCI Excelsior Ck @ Weir Rd 2010 0         



 
 

XCVII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Excelsior Ck @ Weir Rd 2016 2 48.0 48.6 51.0 54.0 54.0 57.0 59.4 60.0 

MCI Excelsior Ck @ Weir Rd 2019 0         

MCI Gorge Stm @ Cascade Rd 2010 0         

MCI Gorge Stm @ Cascade Rd 2016 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

MCI Gorge Stm @ Cascade Rd 2019 0         

MCI Hamilton Burn @ Affleck Rd 2010 0         

MCI Hamilton Burn @ Affleck Rd 2016 2 50.0 50.3 51.5 53.0 53.0 54.5 55.7 56.0 

MCI Hamilton Burn @ Affleck Rd 2019 3 50.0 50.0 50.0 50.0 52.0 53.0 55.4 56.0 

MCI Hamilton Burn @ Goodall Rd 2010 3 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 

MCI Hamilton Burn @ Goodall Rd 2016 0         

MCI Hamilton Burn @ Goodall Rd 2019 0         

MCI Hedgehope 20m u/s Makarewa Confl. 2010 0         

MCI Hedgehope 20m u/s Makarewa Confl. 2016 2 42.0 42.1 42.5 43.0 43.0 43.5 43.9 44.0 

MCI Hedgehope 20m u/s Makarewa Confl. 2019 3 42.0 42.2 43.0 44.0 45.3 47.0 49.4 50.0 

MCI Irthing Trib. @ East Dome Station Rd 2010 0         

MCI Irthing Trib. @ East Dome Station Rd 2016 1 38.0 38.0 38.0 38.0 38.0 38.0 38.0 38.0 

MCI Irthing Trib. @ East Dome Station Rd 2019 0         

MCI Jordan Ck @ Leigh plantation 2010 0         

MCI Jordan Ck @ Leigh plantation 2016 1 56.0 56.0 56.0 56.0 56.0 56.0 56.0 56.0 

MCI Jordan Ck @ Leigh plantation 2019 0         

MCI Koneburn @ Bushy Park Rd 2010 0         

MCI Koneburn @ Bushy Park Rd 2016 1 44.0 44.0 44.0 44.0 44.0 44.0 44.0 44.0 

MCI Koneburn @ Bushy Park Rd 2019 0         

MCI Lake Hauroko Trib. @ Carpark 2010 0         

MCI Lake Hauroko Trib. @ Carpark 2016 1 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 

MCI Lake Hauroko Trib. @ Carpark 2019 0         

MCI Longridge Stm @ Sandstone-Kingston X-ing Rd 2010 0         



 
 

XCVIII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Longridge Stm @ Sandstone-Kingston X-ing Rd 2016 2 48.0 48.2 49.0 50.0 50.0 51.0 51.8 52.0 

MCI Longridge Stm @ Sandstone-Kingston X-ing Rd 2019 2 40.0 40.6 43.0 46.0 46.0 49.0 51.4 52.0 

MCI Makarewa R. @ King Rd 2010 2 24.0 24.3 25.5 27.0 27.0 28.5 29.7 30.0 

MCI Makarewa R. @ King Rd 2016 0         

MCI Makarewa R. @ King Rd 2019 0         

MCI McKay Ck @ Milford Rd 2010 0         

MCI McKay Ck @ Milford Rd 2016 1 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 

MCI McKay Ck @ Milford Rd 2019 0         

MCI Meadow Burn @ Round Hill Rd 2010 2 16.0 17.0 21.0 26.0 26.0 31.0 35.0 36.0 

MCI Meadow Burn @ Round Hill Rd 2016 0         

MCI Meadow Burn @ Round Hill Rd 2019 0         

MCI Mimihau Stm Trib. @ Venlaw Forest 2010 0         

MCI Mimihau Stm Trib. @ Venlaw Forest 2016 1 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 

MCI Mimihau Stm Trib. @ Venlaw Forest 2019 0         

MCI Moffat Ck @ Moffat Rd 2010 3 42.0 42.6 45.0 48.0 48.0 51.0 53.4 54.0 

MCI Moffat Ck @ Moffat Rd 2016 2 36.0 37.0 41.0 46.0 46.0 51.0 55.0 56.0 

MCI Moffat Ck @ Moffat Rd 2019 3 36.0 38.0 46.0 56.0 49.3 56.0 56.0 56.0 

MCI Myross Trib. @ Mill Rd 2010 0         

MCI Myross Trib. @ Mill Rd 2016 1 38.0 38.0 38.0 38.0 38.0 38.0 38.0 38.0 

MCI Myross Trib. @ Mill Rd 2019 0         

MCI Orauea R. @ Orawia Pukemaori Rd 2010 0         

MCI Orauea R. @ Orawia Pukemaori Rd 2016 2 36.0 36.5 38.5 41.0 41.0 43.5 45.5 46.0 

MCI Orauea R. @ Orawia Pukemaori Rd 2019 3 36.0 36.8 40.0 44.0 42.0 45.0 45.8 46.0 

MCI Oreti R. @ McKellars Flat 2010 2 42.0 42.3 43.5 45.0 45.0 46.5 47.7 48.0 

MCI Oreti R. @ McKellars Flat 2016 3 48.0 48.8 52.0 56.0 53.3 56.0 56.0 56.0 

MCI Oreti R. @ McKellars Flat 2019 3 50.0 50.6 53.0 56.0 54.0 56.0 56.0 56.0 

MCI Otamita Stm @ Mandeville 2010 0         



 
 

XCIX 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Otamita Stm @ Mandeville 2016 2 14.0 15.0 19.0 24.0 24.0 29.0 33.0 34.0 

MCI Otamita Stm @ Mandeville 2019 3 14.0 14.4 16.0 18.0 22.0 26.0 32.4 34.0 

MCI Oteramika Stm @ Seaward Downs Rd 2010 0         

MCI Oteramika Stm @ Seaward Downs Rd 2016 3 32.0 32.4 34.0 36.0 38.0 41.0 45.0 46.0 

MCI Oteramika Stm @ Seaward Downs Rd 2019 3 36.0 36.6 39.0 42.0 41.3 44.0 45.6 46.0 

MCI Pourakino R. @ Pourakino Valley 2010 3 20.0 21.4 27.0 34.0 32.0 38.0 41.2 42.0 

MCI Pourakino R. @ Pourakino Valley 2016 0         

MCI Pourakino R. @ Pourakino Valley 2019 0         

MCI Sandstone Stm @ Mandeville Kingston 2010 0         

MCI Sandstone Stm @ Mandeville Kingston 2016 1 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 

MCI Sandstone Stm @ Mandeville Kingston 2019 0         

MCI Silver Stm @ Lora Gorge Rd 2010 0         

MCI Silver Stm @ Lora Gorge Rd 2016 2 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 

MCI Silver Stm @ Lora Gorge Rd 2019 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

MCI Trenders Ck @ Hall Rd 2010 0         

MCI Trenders Ck @ Hall Rd 2016 1 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 

MCI Trenders Ck @ Hall Rd 2019 0         

MCI Waihopai R. @ Dacre 2010 0         

MCI Waihopai R. @ Dacre 2016 5 28.0 28.8 32.0 40.0 39.2 42.0 51.6 54.0 

MCI Waihopai R. @ Dacre 2019 3 42.0 43.0 47.0 52.0 49.3 53.0 53.8 54.0 

MCI Waihopai R. @ Waihopai Dam 2010 3 38.0 38.0 38.0 38.0 38.7 39.0 39.8 40.0 

MCI Waihopai R. @ Waihopai Dam 2016 0         

MCI Waihopai R. @ Waihopai Dam 2019 0         

MCI Waikaka Stm @ Gore 2010 0         

MCI Waikaka Stm @ Gore 2016 2 30.0 30.2 31.0 32.0 32.0 33.0 33.8 34.0 

MCI Waikaka Stm @ Gore 2019 3 30.0 30.4 32.0 34.0 35.3 38.0 41.2 42.0 

MCI Waikaka Trib. @ Bryant Rd 2010 0         



 
 

C 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Waikaka Trib. @ Bryant Rd 2016 1 38.0 38.0 38.0 38.0 38.0 38.0 38.0 38.0 

MCI Waikaka Trib. @ Bryant Rd 2019 0         

MCI Waikawa Harbour Trib. @ Bell Rd 2010 0         

MCI Waikawa Harbour Trib. @ Bell Rd 2016 1 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 

MCI Waikawa Harbour Trib. @ Bell Rd 2019 0         

MCI Waikawa R. @ Biggar Rd 2010 3 22.0 23.0 27.0 32.0 31.3 36.0 39.2 40.0 

MCI Waikawa R. @ Biggar Rd 2016 0         

MCI Waikawa R. @ Biggar Rd 2019 0         

MCI Waikawa R. @ Progress Valley 2010 0         

MCI Waikawa R. @ Progress Valley 2016 2 44.0 44.0 44.0 44.0 44.0 44.0 44.0 44.0 

MCI Waikawa R. @ Progress Valley 2019 3 44.0 44.0 44.0 44.0 46.7 48.0 51.2 52.0 

MCI Waimatuku @ Fairfax Isla bank Rd 2010 0         

MCI Waimatuku @ Fairfax Isla bank Rd 2016 1 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 

MCI Waimatuku @ Fairfax Isla bank Rd 2019 0         

MCI Waimatuku Stm @ Waimatuku Township Rd 2010 0         

MCI Waimatuku Stm @ Waimatuku Township Rd 2016 2 6.0 7.2 12.0 18.0 18.0 24.0 28.8 30.0 

MCI Waimatuku Stm @ Waimatuku Township Rd 2019 3 6.0 8.4 18.0 30.0 30.0 42.0 51.6 54.0 

MCI Waimea Stm @ Mandeville 2010 0         

MCI Waimea Stm @ Mandeville 2016 2 36.0 36.8 40.0 44.0 44.0 48.0 51.2 52.0 

MCI Waimea Stm @ Mandeville 2019 3 36.0 36.2 37.0 38.0 42.0 45.0 50.6 52.0 

MCI Waimea Stm Trib. @ Kingsbury Rd 2010 0         

MCI Waimea Stm Trib. @ Kingsbury Rd 2016 1 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0 

MCI Waimea Stm Trib. @ Kingsbury Rd 2019 0         

MCI Waimea Trib. @ Fairplace Farm 2010 0         

MCI Waimea Trib. @ Fairplace Farm 2016 1 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 

MCI Waimea Trib. @ Fairplace Farm 2019 0         

MCI Waimotu Ck @ Waiau Lagoon 2010 0         



 
 

CI 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

MCI Waimotu Ck @ Waiau Lagoon 2016 1 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0 

MCI Waimotu Ck @ Waiau Lagoon 2019 0         

MCI Waionepu Ck @ Haldane-Curio Bay Rd 2010 0         

MCI Waionepu Ck @ Haldane-Curio Bay Rd 2016 1 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 

MCI Waionepu Ck @ Haldane-Curio Bay Rd 2019 0         

MCI Waipapa R. @ Haldane-Otara Hwy 2010 0         

MCI Waipapa R. @ Haldane-Otara Hwy 2016 2 38.0 39.0 43.0 48.0 48.0 53.0 57.0 58.0 

MCI Waipapa R. @ Haldane-Otara Hwy 2019 0         

MCI Wairaki R. d/s Blackmount Rd 2010 0         

MCI Wairaki R. d/s Blackmount Rd 2016 2 56.0 56.2 57.0 58.0 58.0 59.0 59.8 60.0 

MCI Wairaki R. d/s Blackmount Rd 2019 3 56.0 56.4 58.0 60.0 58.7 60.0 60.0 60.0 

MCI Wairio Stm @ Dahlenburg Rd 2010 0         

MCI Wairio Stm @ Dahlenburg Rd 2016 1 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 

MCI Wairio Stm @ Dahlenburg Rd 2019 0         

MCI Waituna Ck @ Marshall Rd 2010 0         

MCI Waituna Ck @ Marshall Rd 2016 2 22.0 22.6 25.0 28.0 28.0 31.0 33.4 34.0 

MCI Waituna Ck @ Marshall Rd 2019 3 22.0 23.2 28.0 34.0 32.0 37.0 39.4 40.0 

MCI Winton Stm @ Centre Bush Otapiri Rd 2010 0         

MCI Winton Stm @ Centre Bush Otapiri Rd 2016 1 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0 

MCI Winton Stm @ Centre Bush Otapiri Rd 2019 0         

MCI Winton Stm @ Winton Substation Rd 2010 3 28.0 28.4 30.0 32.0 35.3 39.0 44.6 46.0 

MCI Winton Stm @ Winton Substation Rd 2016 2 32.0 32.4 34.0 36.0 36.0 38.0 39.6 40.0 

MCI Winton Stm @ Winton Substation Rd 2019 3 32.0 32.8 36.0 40.0 37.3 40.0 40.0 40.0 

Turb. (NTU) Aparima R. @ Dunrobin 2010 45 0.3 0.4 0.7 1.1 2.8 3.0 14.4 17.0 

Turb. (NTU) Aparima R. @ Dunrobin 2016 60 0.2 0.2 0.5 0.8 5.9 1.8 13.8 130.0 

Turb. (NTU) Aparima R. @ Dunrobin 2019 60 0.2 0.2 0.5 0.8 6.2 1.9 23.0 130.0 

Turb. (NTU) Aparima R. @ Otautau 2010 45 0.4 0.5 0.9 1.3 5.0 3.7 23.8 55.0 



 
 

CII 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Turb. (NTU) Aparima R. @ Otautau 2016 36 0.2 0.3 0.5 1.0 5.5 2.9 20.7 82.0 

Turb. (NTU) Aparima R. @ Otautau 2019 0         

Turb. (NTU) Aparima R. @ Thornbury 2010 59 0.6 1.0 1.6 2.9 7.3 4.4 19.8 93.0 

Turb. (NTU) Aparima R. @ Thornbury 2016 60 0.5 0.7 1.2 2.3 8.6 7.2 30.8 108.0 

Turb. (NTU) Aparima R. @ Thornbury 2019 60 0.4 0.6 1.1 1.8 5.9 4.8 29.1 65.0 

Turb. (NTU) Bog Burn d/s Hundred Line Rd 2010 49 2.4 2.7 4.0 6.4 8.0 8.3 18.6 31.0 

Turb. (NTU) Bog Burn d/s Hundred Line Rd 2016 60 1.8 2.5 4.1 5.5 9.5 9.1 18.4 141.0 

Turb. (NTU) Bog Burn d/s Hundred Line Rd 2019 60 1.5 2.5 3.6 5.3 9.5 8.2 22.2 141.0 

Turb. (NTU) Carran Ck @ Waituna Lagoon Rd 2010 45 4.6 5.6 7.5 14.0 15.1 17.0 28.0 60.0 

Turb. (NTU) Carran Ck @ Waituna Lagoon Rd 2016 60 3.4 5.2 7.1 11.9 17.8 18.5 54.2 144.0 

Turb. (NTU) Carran Ck @ Waituna Lagoon Rd 2019 59 2.8 4.1 8.1 11.8 16.5 19.6 45.4 58.0 

Turb. (NTU) Carran Ck Trib. @ Waituna Lagoon Rd 2010 45 1.0 1.0 1.4 1.7 2.1 2.1 4.1 6.9 

Turb. (NTU) Carran Ck Trib. @ Waituna Lagoon Rd 2016 37 0.9 1.1 1.4 1.8 2.1 2.7 3.6 5.2 

Turb. (NTU) Carran Ck Trib. @ Waituna Lagoon Rd 2019 0         

Turb. (NTU) Cascade Stm @ Pourakino Valley Rd 2010 48 1.5 1.5 2.0 2.4 3.4 3.4 8.9 16.0 

Turb. (NTU) Cascade Stm @ Pourakino Valley Rd 2016 60 1.3 1.4 1.6 2.1 3.4 3.5 11.9 16.0 

Turb. (NTU) Cascade Stm @ Pourakino Valley Rd 2019 60 1.0 1.4 1.8 2.2 3.1 2.9 7.9 16.0 

Turb. (NTU) Cromel Stm @ Selbie Rd 2010 45 0.3 0.4 0.7 1.1 3.2 1.9 6.6 66.0 

Turb. (NTU) Cromel Stm @ Selbie Rd 2016 60 0.3 0.3 0.5 1.0 1.5 2.0 4.8 9.2 

Turb. (NTU) Cromel Stm @ Selbie Rd 2019 62 0.3 0.3 0.4 0.8 1.6 1.7 5.5 9.2 

Turb. (NTU) Dipton Stm @ South Hillend-Dipton Rd 2010 0         

Turb. (NTU) Dipton Stm @ South Hillend-Dipton Rd 2016 24 1.2 1.9 3.3 5.6 12.7 11.1 44.4 80.0 

Turb. (NTU) Dipton Stm @ South Hillend-Dipton Rd 2019 60 0.9 1.2 2.3 3.7 9.0 6.6 41.2 93.0 

Turb. (NTU) Dunsdale Stm @ Dunsdale Reserve 2010 57 0.4 0.9 1.5 2.5 7.8 4.7 13.0 180.0 

Turb. (NTU) Dunsdale Stm @ Dunsdale Reserve 2016 60 0.4 0.7 1.2 2.0 4.6 4.5 10.9 66.0 

Turb. (NTU) Dunsdale Stm @ Dunsdale Reserve 2019 61 0.6 0.9 1.4 3.0 5.5 4.6 21.0 66.0 

Turb. (NTU) Hamilton Burn @ Affleck Rd 2010 0         



 
 

CIII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Turb. (NTU) Hamilton Burn @ Affleck Rd 2016 24 0.5 0.6 1.1 1.8 13.9 4.8 17.7 260.0 

Turb. (NTU) Hamilton Burn @ Affleck Rd 2019 60 0.4 0.5 0.9 1.3 7.4 2.4 19.8 260.0 

Turb. (NTU) Hedgehope Stm 20m u/s Makarewa Confl. 2010 0         

Turb. (NTU) Hedgehope Stm 20m u/s Makarewa Confl. 2016 24 4.7 4.8 5.7 7.6 15.7 15.2 62.6 67.0 

Turb. (NTU) Hedgehope Stm 20m u/s Makarewa Confl. 2019 60 2.0 3.0 4.7 6.3 11.4 9.6 49.6 67.0 

Turb. (NTU) Irthing Stm @ Ellis Rd 2010 45 0.5 0.7 1.3 1.7 5.9 3.1 13.9 140.0 

Turb. (NTU) Irthing Stm @ Ellis Rd 2016 60 0.3 0.4 0.8 1.3 4.9 2.8 37.4 50.0 

Turb. (NTU) Irthing Stm @ Ellis Rd 2019 60 0.3 0.3 0.6 0.9 5.1 2.9 37.4 50.0 

Turb. (NTU) Lill Burn @ Lill Burn-Monowai Rd 2010 0         

Turb. (NTU) Lill Burn @ Lill Burn-Monowai Rd 2016 24 1.6 1.7 2.6 5.4 10.2 13.9 29.1 43.0 

Turb. (NTU) Lill Burn @ Lill Burn-Monowai Rd 2019 60 1.0 1.2 2.2 3.9 8.6 9.0 30.0 46.0 

Turb. (NTU) Longridge Stm @ Sandstone 2010 45 1.4 1.7 2.6 3.6 5.9 6.0 10.8 60.0 

Turb. (NTU) Longridge Stm @ Sandstone 2016 59 1.5 1.8 2.4 3.8 8.5 6.4 24.4 172.0 

Turb. (NTU) Longridge Stm @ Sandstone 2019 60 1.1 1.4 2.0 3.1 7.0 7.5 24.2 49.0 

Turb. (NTU) Makarewa R. @ Lora Gorge Rd 2010 45 1.7 1.9 3.5 4.7 16.0 10.0 60.2 210.0 

Turb. (NTU) Makarewa R. @ Lora Gorge Rd 2016 60 1.6 2.1 3.0 4.6 8.8 9.1 31.1 58.0 

Turb. (NTU) Makarewa R. @ Lora Gorge Rd 2019 60 1.8 2.4 3.1 4.7 10.0 9.0 33.2 102.0 

Turb. (NTU) Makarewa R. @ Wallacetown 2010 46 2.1 2.4 4.2 5.9 11.3 13.0 40.0 57.0 

Turb. (NTU) Makarewa R. @ Wallacetown 2016 60 1.9 2.6 3.8 6.4 16.6 14.7 72.2 128.0 

Turb. (NTU) Makarewa R. @ Wallacetown 2019 60 2.0 2.6 3.8 6.5 16.1 12.8 72.9 129.0 

Turb. (NTU) Mararoa R. @ South Mavora Lake 2010 45 0.2 0.2 0.4 0.6 0.7 0.8 2.0 2.7 

Turb. (NTU) Mararoa R. @ South Mavora Lake 2016 59 0.2 0.2 0.4 0.5 0.5 0.6 1.0 1.6 

Turb. (NTU) Mararoa R. @ South Mavora Lake 2019 60 0.2 0.2 0.3 0.4 0.4 0.5 0.9 1.0 

Turb. (NTU) Mararoa R. @ The Key 2010 45 0.3 0.4 0.8 1.4 2.4 2.4 8.3 13.0 

Turb. (NTU) Mararoa R. @ The Key 2016 60 0.2 0.3 0.5 0.9 1.9 2.0 8.2 15.4 

Turb. (NTU) Mararoa R. @ The Key 2019 60 0.2 0.3 0.5 0.8 2.7 2.1 8.7 32.0 

Turb. (NTU) Mararoa R. @ Weir Rd 2010 45 0.3 0.5 0.9 1.4 3.2 3.1 13.4 15.0 



 
 

CIV 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Turb. (NTU) Mararoa R. @ Weir Rd 2016 60 0.2 0.3 0.5 0.9 3.8 2.6 16.1 39.0 

Turb. (NTU) Mararoa R. @ Weir Rd 2019 60 0.2 0.3 0.5 0.8 4.3 2.3 19.2 44.0 

Turb. (NTU) Mataura R. 200m d/s Mataura Br. 2010 45 0.9 1.3 2.4 3.5 13.7 7.1 56.0 160.0 

Turb. (NTU) Mataura R. 200m d/s Mataura Br. 2016 59 0.8 1.1 1.6 3.4 12.4 11.7 57.0 105.0 

Turb. (NTU) Mataura R. 200m d/s Mataura Br. 2019 59 0.8 0.9 1.6 2.8 12.6 10.1 66.9 105.0 

Turb. (NTU) Mataura R. @ Garston 2010 0         

Turb. (NTU) Mataura R. @ Garston 2016 36 0.2 0.3 0.4 0.6 1.9 1.3 3.4 33.0 

Turb. (NTU) Mataura R. @ Garston 2019 0         

Turb. (NTU) Mataura R. @ Gore 2010 45 0.7 1.0 2.2 3.5 13.5 7.6 43.2 190.0 

Turb. (NTU) Mataura R. @ Gore 2016 59 0.7 0.8 1.5 3.2 12.4 10.4 57.1 113.0 

Turb. (NTU) Mataura R. @ Gore 2019 60 0.4 0.7 1.5 3.0 12.3 11.0 59.4 113.0 

Turb. (NTU) Mataura R. @ Gorge Rd 2010 45 2.2 2.6 4.2 6.5 13.0 14.0 46.4 75.0 

Turb. (NTU) Mataura R. @ Gorge Rd 2016 36 1.6 2.4 3.1 5.7 13.5 12.0 43.3 75.0 

Turb. (NTU) Mataura R. @ Gorge Rd 2019 0         

Turb. (NTU) Mataura R. @ Mataura Island Br. 2010 9 1.4 1.4 2.6 3.2 12.4 3.3 47.4 49.0 

Turb. (NTU) Mataura R. @ Mataura Island Br. 2016 60 1.0 1.3 2.0 4.2 12.6 12.4 60.3 88.0 

Turb. (NTU) Mataura R. @ Mataura Island Br. 2019 60 0.7 0.9 1.9 3.2 12.9 10.0 68.6 88.0 

Turb. (NTU) Mataura R. @ Otamita Br. 2010 45 0.7 1.0 1.8 3.0 11.8 7.5 36.6 230.0 

Turb. (NTU) Mataura R. @ Otamita Br. 2016 36 0.5 0.7 1.0 3.2 5.2 6.0 13.8 31.0 

Turb. (NTU) Mataura R. @ Otamita Br. 2019 0         

Turb. (NTU) Mataura R. @ Parawa 2010 8 0.7 0.8 1.0 1.4 36.8 3.9 184.1 280.0 

Turb. (NTU) Mataura R. @ Parawa 2016 60 0.5 0.6 0.9 1.7 5.2 3.6 16.1 95.0 

Turb. (NTU) Mataura R. @ Parawa 2019 60 0.3 0.5 0.9 1.6 7.7 4.3 25.2 142.0 

Turb. (NTU) Mimihau Stm @ Wyndham 2010 45 1.8 2.8 4.6 8.7 12.1 14.0 29.6 50.0 

Turb. (NTU) Mimihau Stm @ Wyndham 2016 60 0.7 2.7 5.0 6.2 9.3 9.5 34.0 44.0 

Turb. (NTU) Mimihau Stm @ Wyndham 2019 60 1.8 2.3 3.4 5.6 9.8 9.7 34.2 81.0 

Turb. (NTU) Mimihau Stm Trib. @ Venlaw Forest 2010 44 0.7 1.0 1.6 2.3 4.1 3.8 10.3 45.0 



 
 

CV 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Turb. (NTU) Mimihau Stm Trib. @ Venlaw Forest 2016 58 0.8 0.9 1.1 1.5 2.0 2.1 3.6 18.2 

Turb. (NTU) Mimihau Stm Trib. @ Venlaw Forest 2019 58 0.4 0.7 1.2 1.6 2.4 2.3 5.8 17.3 

Turb. (NTU) Moffat Ck @ Moffat Rd 2010 45 3.2 4.3 5.9 7.6 11.0 12.0 28.6 50.0 

Turb. (NTU) Moffat Ck @ Moffat Rd 2016 60 3.5 4.7 6.5 8.8 14.9 17.4 37.1 154.0 

Turb. (NTU) Moffat Ck @ Moffat Rd 2019 59 2.7 3.4 5.3 9.0 13.8 15.2 36.1 163.0 

Turb. (NTU) Mokoreta R. @ Wyndham R. Rd 2010 46 1.6 1.7 3.2 4.7 13.3 11.0 61.5 110.0 

Turb. (NTU) Mokoreta R. @ Wyndham R. Rd 2016 60 1.4 1.8 2.6 4.4 8.8 8.8 38.2 46.0 

Turb. (NTU) Mokoreta R. @ Wyndham R. Rd 2019 60 0.8 1.1 2.2 3.3 7.6 8.0 27.7 52.0 

Turb. (NTU) Mokotua Stm @ Awarua 2010 45 1.1 1.2 1.6 2.0 2.1 2.3 3.6 6.1 

Turb. (NTU) Mokotua Stm @ Awarua 2016 60 0.5 0.6 1.0 1.5 1.8 2.2 4.0 5.0 

Turb. (NTU) Mokotua Stm @ Awarua 2019 59 0.5 0.6 0.8 1.2 2.2 1.6 8.2 22.0 

Turb. (NTU) North Peak Stm @ Waimea Valley Rd 2010 45 3.1 3.8 6.3 9.5 15.6 13.0 49.0 120.0 

Turb. (NTU) North Peak Stm @ Waimea Valley Rd 2016 59 1.3 2.0 3.6 5.6 10.0 11.6 32.2 61.0 

Turb. (NTU) North Peak Stm @ Waimea Valley Rd 2019 60 0.7 1.3 2.7 6.2 8.7 11.1 27.1 36.0 

Turb. (NTU) Opouriki Stm @ Tweedie Rd 2010 45 1.1 2.9 3.8 6.8 10.7 12.0 29.6 52.0 

Turb. (NTU) Opouriki Stm @ Tweedie Rd 2016 60 2.0 2.5 3.8 6.2 14.2 10.4 60.4 114.0 

Turb. (NTU) Opouriki Stm @ Tweedie Rd 2019 60 1.9 2.2 3.4 5.0 8.9 7.8 31.4 91.0 

Turb. (NTU) Orauea R. @ Orawia Pukemaori Rd 2010 45 1.9 2.7 3.5 4.8 12.2 8.7 50.2 110.0 

Turb. (NTU) Orauea R. @ Orawia Pukemaori Rd 2016 60 2.0 2.2 2.9 4.9 16.2 10.0 116.2 171.0 

Turb. (NTU) Orauea R. @ Orawia Pukemaori Rd 2019 60 1.1 1.9 2.6 3.8 11.7 8.3 42.8 135.0 

Turb. (NTU) Oreti R. @ Centre Bush 2010 44 0.6 0.6 1.1 2.1 6.9 3.7 17.4 150.0 

Turb. (NTU) Oreti R. @ Centre Bush 2016 36 0.4 0.4 0.6 1.3 3.7 4.2 9.8 38.0 

Turb. (NTU) Oreti R. @ Centre Bush 2019 0         

Turb. (NTU) Oreti R. @ Lumsden Br. 2010 8 0.3 0.4 0.9 1.2 11.9 3.8 55.1 81.0 

Turb. (NTU) Oreti R. @ Lumsden Br. 2016 60 0.3 0.3 0.6 1.0 4.0 2.3 19.0 51.0 

Turb. (NTU) Oreti R. @ Lumsden Br. 2019 60 0.2 0.3 0.5 0.9 4.1 1.7 19.3 51.0 

Turb. (NTU) Oreti R. @ Three Kings 2010 45 0.2 0.3 0.5 0.9 1.6 1.4 7.0 9.5 



 
 

CVI 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Turb. (NTU) Oreti R. @ Three Kings 2016 60 0.1 0.2 0.4 0.6 1.5 1.2 6.6 18.4 

Turb. (NTU) Oreti R. @ Three Kings 2019 60 0.2 0.2 0.4 0.5 1.7 0.9 7.9 18.4 

Turb. (NTU) Oreti R. @ Wallacetown 2010 7 0.6 0.8 1.4 1.7 7.6 6.0 27.6 36.0 

Turb. (NTU) Oreti R. @ Wallacetown 2016 59 0.5 0.7 1.2 2.3 14.7 8.0 45.2 370.0 

Turb. (NTU) Oreti R. @ Wallacetown 2019 60 0.6 0.7 1.2 2.2 14.8 7.5 40.8 370.0 

Turb. (NTU) Otamita Stm @ Mandeville 2010 45 1.6 1.9 2.7 4.3 6.7 7.6 18.2 37.0 

Turb. (NTU) Otamita Stm @ Mandeville 2016 60 1.1 1.9 2.9 3.9 6.3 6.8 18.5 40.0 

Turb. (NTU) Otamita Stm @ Mandeville 2019 60 1.4 1.6 2.6 4.2 8.1 8.7 25.1 88.0 

Turb. (NTU) Otapiri Stm @ Otapiri Gorge 2010 45 2.3 3.0 4.1 5.3 19.4 12.0 124.8 220.0 

Turb. (NTU) Otapiri Stm @ Otapiri Gorge 2016 60 1.8 2.6 3.8 4.9 9.9 9.0 31.4 56.0 

Turb. (NTU) Otapiri Stm @ Otapiri Gorge 2019 60 2.2 2.6 3.7 4.8 9.1 9.2 34.1 56.0 

Turb. (NTU) Otautau Stm @ Otautau-Tuatapere Rd 2010 45 1.4 2.1 4.5 6.4 11.4 10.0 40.2 88.0 

Turb. (NTU) Otautau Stm @ Otautau-Tuatapere Rd 2016 60 2.5 3.0 4.6 7.1 15.2 13.8 57.7 103.0 

Turb. (NTU) Otautau Stm @ Otautau-Tuatapere Rd 2019 60 1.9 2.8 4.5 7.0 11.0 11.2 32.2 103.0 

Turb. (NTU) Otautau Stm @ Waikouro 2010 45 2.1 4.6 6.1 8.2 13.7 12.0 33.6 120.0 

Turb. (NTU) Otautau Stm @ Waikouro 2016 96 2.6 3.9 5.2 7.9 16.2 12.0 53.3 179.0 

Turb. (NTU) Otautau Stm @ Waikouro 2019 60 2.6 4.0 5.4 7.9 18.4 10.8 91.8 179.0 

Turb. (NTU) Otepuni Ck @ Nith St. 2010 45 3.1 3.2 4.2 6.3 9.9 12.0 23.0 39.0 

Turb. (NTU) Otepuni Ck @ Nith St. 2016 60 2.2 2.8 3.9 5.3 8.3 9.5 18.7 76.0 

Turb. (NTU) Otepuni Ck @ Nith St. 2019 60 2.6 2.9 4.1 5.5 7.8 7.8 19.3 48.0 

Turb. (NTU) Oteramika Stm @ Seaward Downs 2010 45 4.2 5.2 6.8 10.0 13.2 16.0 30.4 50.0 

Turb. (NTU) Oteramika Stm @ Seaward Downs 2016 60 3.8 5.2 7.3 9.9 14.0 15.6 40.3 79.0 

Turb. (NTU) Oteramika Stm @ Seaward Downs 2019 59 2.2 3.6 6.5 10.4 13.5 15.2 41.1 60.0 

Turb. (NTU) Pourakino R. @ Centre Rd 2010 0         

Turb. (NTU) Pourakino R. @ Centre Rd 2016 0         

Turb. (NTU) Pourakino R. @ Centre Rd 2019 0         

Turb. (NTU) Pourakino R. @ Ermedale Rd 2010 45 1.0 1.5 2.2 2.6 6.9 4.2 12.3 110.0 



 
 

CVII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Turb. (NTU) Pourakino R. @ Ermedale Rd 2016 36 1.2 1.4 1.7 2.0 5.4 4.3 20.6 48.0 

Turb. (NTU) Pourakino R. @ Ermedale Rd 2019 0         

Turb. (NTU) Pourakino R. @ Traill Rd 2010 45 2.8 2.9 3.4 4.0 6.1 5.3 15.2 30.0 

Turb. (NTU) Pourakino R. @ Traill Rd 2016 60 2.1 2.4 3.2 4.1 7.4 8.4 24.1 42.0 

Turb. (NTU) Pourakino R. @ Traill Rd 2019 60 1.7 2.3 2.8 3.4 5.1 5.0 12.1 24.0 

Turb. (NTU) Sandstone Stm @ Kingston X-ing Rd 2010 46 1.5 2.6 3.8 6.4 8.1 9.4 26.3 30.0 

Turb. (NTU) Sandstone Stm @ Kingston X-ing Rd 2016 59 1.3 1.8 3.3 5.1 7.6 10.1 17.0 54.0 

Turb. (NTU) Sandstone Stm @ Kingston X-ing Rd 2019 59 1.1 1.4 2.9 4.5 9.0 9.0 35.2 70.0 

Turb. (NTU) Tokanui R. @ Fortrose Otara Rd 2010 45 5.1 5.5 6.9 11.0 14.2 16.0 32.2 85.0 

Turb. (NTU) Tokanui R. @ Fortrose Otara Rd 2016 60 4.5 5.2 6.9 12.2 20.7 21.0 60.0 124.0 

Turb. (NTU) Tokanui R. @ Fortrose Otara Rd 2019 59 2.9 3.8 5.9 9.5 16.8 15.0 50.4 125.0 

Turb. (NTU) Tussock Ck @ Cooper Rd 2010 45 1.6 2.8 3.7 4.7 13.1 8.7 19.8 160.0 

Turb. (NTU) Tussock Ck @ Cooper Rd 2016 60 1.5 1.7 2.8 3.5 12.2 9.0 47.2 147.0 

Turb. (NTU) Tussock Ck @ Cooper Rd 2019 60 1.5 1.6 2.8 4.0 11.6 9.9 56.0 147.0 

Turb. (NTU) Upukerora R. @ Te Anau Milford Rd 2010 45 0.2 0.4 0.7 1.0 3.9 3.5 19.2 31.0 

Turb. (NTU) Upukerora R. @ Te Anau Milford Rd 2016 60 0.2 0.2 0.5 1.2 4.5 2.0 24.2 45.0 

Turb. (NTU) Upukerora R. @ Te Anau Milford Rd 2019 60 0.2 0.3 0.5 0.9 6.1 2.8 40.2 78.0 

Turb. (NTU) Waiau R. @ Duncraigen Rd 2010 45 0.3 0.4 0.9 1.3 3.1 3.5 12.0 15.0 

Turb. (NTU) Waiau R. @ Duncraigen Rd 2016 36 0.3 0.4 0.6 1.0 2.2 2.1 9.8 12.9 

Turb. (NTU) Waiau R. @ Duncraigen Rd 2019 0         

Turb. (NTU) Waiau R. @ Sunnyside 2010 45 0.4 0.5 0.8 1.3 4.1 5.4 16.0 21.0 

Turb. (NTU) Waiau R. @ Sunnyside 2016 60 0.4 0.4 0.6 0.8 2.7 2.0 13.3 17.3 

Turb. (NTU) Waiau R. @ Sunnyside 2019 60 0.3 0.4 0.6 0.8 3.0 1.8 9.5 37.0 

Turb. (NTU) Waiau R. @ Tuatapere 2010 10 0.6 0.8 2.3 4.4 8.0 14.2 19.4 21.0 

Turb. (NTU) Waiau R. @ Tuatapere 2016 60 0.4 0.7 1.0 1.9 5.9 7.4 23.1 38.0 

Turb. (NTU) Waiau R. @ Tuatapere 2019 60 0.4 0.5 0.8 1.5 5.6 6.4 23.0 38.0 

Turb. (NTU) Waihopai R. u/s Queens Drive 2010 44 2.0 2.1 3.0 4.8 8.3 9.2 17.9 76.0 



 
 

CVIII  

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Turb. (NTU) Waihopai R. u/s Queens Drive 2016 60 1.1 1.7 2.3 3.4 6.6 6.9 27.2 35.0 

Turb. (NTU) Waihopai R. u/s Queens Drive 2019 60 0.8 1.4 2.2 3.0 5.5 4.4 18.0 44.0 

Turb. (NTU) Waikaia R. @ Waikaia 2010 47 0.6 0.7 1.4 2.4 5.4 4.5 21.7 60.0 

Turb. (NTU) Waikaia R. @ Waikaia 2016 60 0.5 0.6 1.3 2.1 5.3 3.7 17.5 64.0 

Turb. (NTU) Waikaia R. @ Waikaia 2019 60 0.4 0.5 1.0 1.9 6.1 4.5 34.4 64.0 

Turb. (NTU) Waikaia R. @ Waipounamu Br. Rd 2010 45 0.7 0.9 1.4 2.4 5.4 4.1 18.8 50.0 

Turb. (NTU) Waikaia R. @ Waipounamu Br. Rd 2016 60 0.3 0.7 1.2 2.6 6.7 4.8 14.4 110.0 

Turb. (NTU) Waikaia R. @ Waipounamu Br. Rd 2019 60 0.4 0.5 1.1 2.4 9.1 5.7 55.5 110.0 

Turb. (NTU) Waikaia R. u/s Piano Flat 2010 45 0.3 0.4 0.6 1.2 1.8 1.9 4.5 15.0 

Turb. (NTU) Waikaia R. u/s Piano Flat 2016 59 0.2 0.3 0.5 0.9 1.7 1.3 6.9 26.0 

Turb. (NTU) Waikaia R. u/s Piano Flat 2019 59 0.2 0.2 0.4 0.7 1.3 1.4 5.4 9.2 

Turb. (NTU) Waikaka Stm @ Gore 2010 45 2.6 3.1 4.7 6.9 10.7 9.9 33.8 65.0 

Turb. (NTU) Waikaka Stm @ Gore 2016 60 2.9 3.4 4.4 6.7 11.5 12.8 40.0 61.0 

Turb. (NTU) Waikaka Stm @ Gore 2019 60 1.7 2.2 3.8 6.1 14.2 12.9 43.3 101.0 

Turb. (NTU) Waikawa R. @ Progress Valley 2010 59 3.0 3.6 5.2 6.9 10.9 11.5 23.5 89.0 

Turb. (NTU) Waikawa R. @ Progress Valley 2016 60 2.3 3.6 4.4 6.9 16.3 12.4 60.9 181.0 

Turb. (NTU) Waikawa R. @ Progress Valley 2019 59 2.7 3.5 4.3 6.2 13.0 9.8 41.5 181.0 

Turb. (NTU) Waikiwi Stm @ North Rd 2010 45 2.4 2.6 4.3 5.7 10.9 10.7 15.6 120.0 

Turb. (NTU) Waikiwi Stm @ North Rd 2016 60 1.5 2.0 2.9 4.5 8.1 8.4 23.4 74.0 

Turb. (NTU) Waikiwi Stm @ North Rd 2019 59 1.5 2.2 2.9 4.1 6.4 6.6 21.1 34.0 

Turb. (NTU) Waikopikopiko Stm @ Haldane CurioBay 2010 45 1.4 1.9 2.5 3.1 3.6 3.8 7.6 14.0 

Turb. (NTU) Waikopikopiko Stm @ Haldane CurioBay 2016 60 1.3 1.6 2.4 3.3 8.4 5.6 30.4 142.0 

Turb. (NTU) Waikopikopiko Stm @ Haldane CurioBay 2019 58 1.4 1.5 2.3 3.3 8.1 4.9 31.2 142.0 

Turb. (NTU) Waimatuku Stm @ Lorneville Riverton Hwy 2010 58 1.0 1.4 2.4 4.0 5.9 5.5 16.3 33.0 

Turb. (NTU) Waimatuku Stm @ Lorneville Riverton Hwy 2016 60 1.2 1.6 2.3 3.5 5.9 5.7 14.6 59.0 

Turb. (NTU) Waimatuku Stm @ Lorneville Riverton Hwy 2019 60 1.2 1.4 2.0 2.8 3.9 4.2 9.4 18.9 

Turb. (NTU) Waimatuku Stm d/s Bayswater Bog 2010 45 0.8 1.3 2.4 3.8 5.4 5.7 10.0 47.0 



 
 

CIX 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Turb. (NTU) Waimatuku Stm d/s Bayswater Bog 2016 36 0.8 1.2 2.2 3.4 5.3 4.9 17.5 41.0 

Turb. (NTU) Waimatuku Stm d/s Bayswater Bog 2019 0         

Turb. (NTU) Waimea Stm @ Mandeville 2010 45 0.7 1.9 3.9 4.5 10.6 8.4 44.2 100.0 

Turb. (NTU) Waimea Stm @ Mandeville 2016 60 1.2 1.5 2.3 3.6 7.4 7.5 39.2 44.0 

Turb. (NTU) Waimea Stm @ Mandeville 2019 60 0.2 1.0 2.0 3.3 9.1 9.2 43.0 55.0 

Turb. (NTU) Waimea Stm @ Murphy Rd 2010 45 0.8 1.3 2.3 3.3 6.6 4.8 8.2 130.0 

Turb. (NTU) Waimea Stm @ Murphy Rd 2016 36 1.1 1.7 2.2 3.4 6.9 4.5 18.6 95.0 

Turb. (NTU) Waimea Stm @ Murphy Rd 2019 0         

Turb. (NTU) Waimea Stm @ Nine Mile Rd 2010 45 0.6 1.8 3.6 5.7 10.3 8.0 38.2 100.0 

Turb. (NTU) Waimea Stm @ Nine Mile Rd 2016 35 1.7 1.8 2.4 3.0 6.2 5.3 19.1 47.0 

Turb. (NTU) Waimea Stm @ Nine Mile Rd 2019 0         

Turb. (NTU) Waimea Stm @ Old Balfour Rd 2010 45 0.9 1.3 2.1 3.3 5.2 5.6 12.6 50.0 

Turb. (NTU) Waimea Stm @ Old Balfour Rd 2016 36 0.6 1.2 1.8 2.7 3.3 3.3 8.0 13.7 

Turb. (NTU) Waimea Stm @ Old Balfour Rd 2019 0         

Turb. (NTU) Waimea Stm @ Pahiwi - Balfour Rd 2010 45 1.3 1.4 2.6 3.8 6.8 5.7 13.4 95.0 

Turb. (NTU) Waimea Stm @ Pahiwi - Balfour Rd 2016 35 1.0 1.4 2.2 2.7 5.8 4.1 16.6 60.0 

Turb. (NTU) Waimea Stm @ Pahiwi - Balfour Rd 2019 0         

Turb. (NTU) Waimea Trib. @ McCale Rd 2010 45 3.2 3.7 4.9 6.6 11.8 11.0 37.8 100.0 

Turb. (NTU) Waimea Trib. @ McCale Rd 2016 34 2.1 2.2 3.0 3.6 4.2 4.2 8.0 14.8 

Turb. (NTU) Waimea Trib. @ McCale Rd 2019 0         

Turb. (NTU) Wairaki R. d/s Blackmount Rd 2010 0         

Turb. (NTU) Wairaki R. d/s Blackmount Rd 2016 24 0.2 0.2 0.3 0.6 2.3 2.0 6.2 22.0 

Turb. (NTU) Wairaki R. d/s Blackmount Rd 2019 60 0.1 0.2 0.3 0.6 1.8 1.3 6.6 22.0 

Turb. (NTU) Waituna Ck @ Marshall Rd 2010 45 3.4 3.6 4.9 6.4 11.0 9.8 28.0 90.0 

Turb. (NTU) Waituna Ck @ Marshall Rd 2016 60 3.2 3.5 4.6 6.9 13.2 11.1 47.5 80.0 

Turb. (NTU) Waituna Ck @ Marshall Rd 2019 59 3.0 3.8 4.8 6.0 9.6 7.6 26.5 80.0 

Turb. (NTU) Waituna Ck 1m u/s Waituna Rd 2010 45 1.8 2.7 3.3 5.1 8.3 8.0 20.0 65.0 



 
 

CX 

 

Parameter Site Year n Min 5th %ile 25th %ile Median Mean 75th %ile 95th %ile Max 

Turb. (NTU) Waituna Ck 1m u/s Waituna Rd 2016 36 2.2 2.2 3.0 3.8 9.3 7.3 28.5 69.0 

Turb. (NTU) Waituna Ck 1m u/s Waituna Rd 2019 0         

Turb. (NTU) Whitestone R. d/s Manapouri-Hillside 2010 45 0.2 0.3 0.6 1.0 2.6 1.7 9.6 30.0 

Turb. (NTU) Whitestone R. d/s Manapouri-Hillside 2016 60 0.1 0.2 0.4 0.6 2.1 1.3 11.0 22.0 

Turb. (NTU) Whitestone R. d/s Manapouri-Hillside 2019 60 0.1 0.1 0.4 0.7 3.7 1.8 13.6 48.0 

Turb. (NTU) Winton Stm @ Lochiel 2010 45 2.5 3.6 5.1 6.6 14.7 10.0 31.2 230.0 

Turb. (NTU) Winton Stm @ Lochiel 2016 60 1.3 2.2 3.7 6.6 11.6 12.7 42.4 66.0 

Turb. (NTU) Winton Stm @ Lochiel 2019 60 1.3 2.8 4.2 6.7 12.5 12.7 47.2 78.0 

Turb. (NTU) Winton Stm d/s Winton Dam 2010 45 3.8 4.3 5.4 7.2 17.8 10.0 26.4 240.0 

Turb. (NTU) Winton Stm d/s Winton Dam 2016 36 3.2 3.6 5.0 6.3 9.2 8.3 21.3 49.0 

Turb. (NTU) Winton Stm d/s Winton Dam 2019 0         



 
 

CXI 

 

Appendix 3: Box and whisker plot interpretation 

 

 


