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1. Executive Summary 
The Okeover is a key component within the UC campus with dwindling stream health. 
There have been numerous attempts to restore this stream however, due to the lack 
of persistent monitoring and mitigation techniques the Okeover stream ecosystem is 
considered unhealthy. 
 
The aim within this project is to create a monitoring framework targeting 6 key 
parameters to measure stream health, which include; streamflow, ecology, chemistry, 
Mana Whenua, water clarity & turbidity, and temperature. Our methodological 
approach primarily focused on the use of secondary qualitative data, as well as 
extensive literature reviews of relevant sources to gain an understanding of the current 
underlying monitoring techniques. Each parameter within the framework is assessed 
thoroughly, with recommended monitoring techniques as well as appropriate trigger 
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2. Introduction 

2.1 Stream Health 
Urban Streams are a critical component of 
city and human health, and act as ecological 
highways throughout the urban system. 
They protect our cities from floods, filter out 
harmful chemicals, and nourish a host of 
flora and fauna.  While they are often treated 
as ‘islands’ in the urban environment, urban 
streams are the interlinking capillaries that 
transport nutrients, sediments, and 
biodiversity throughout the system. 
 
Due to increased urban development 
around these streams, maintaining their 
health and capacity has become more 
important than ever. One polluted vessel 
can disrupt and influence seemingly 
unrelated green ‘islands’, or even prevent 
the passage of native species throughout 
the city. 
 
The University of Canterbury (UC) lies upon 
one of the key ‘green corridors’ in the Avon catchment, the spring-fed 
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Figure 3. Key restoration initiatives along the Okeover Stream 

However, the presence and concentrations of certain elements (such as heavy metals) 
indicated that certain aspects of the stream differed from the rest of the nearby 
catchment. The biological landscape also showed that some parts of the 
macroinvertebrate communities in the Okeover were struggling to proliferate, as 
opposed to the Avon and Waimairi.   
 
Monitoring and research of the stream has been carried out by various groups at UC, 
such as Geography, Biological Sciences, Forestry, and Engineering departments. This 
data, while useful, has been of a de-centralised nature and for various purposes. To 
assist with the creation of a Water Monitoring Framework for the Okeover, the UC 
Sustainability Office partnered with our group from the GEOG309 course. 

2.3 Research Focus 
The primary objective of this research was to gain an in-depth understanding of the 
physical, chemical and cultural parameters affecting the Okeover Stream and provide 
a framework which could be used to assess stream health. Due to the depth and 
breadth of measurable factors this was refined down to a six-category framework to 
better integrate with both national standards and the available stream data. 
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3. Methodology 
The research focus for this project was to create a framework in which various stream 
attributes could be assessed to gain an integrated view of the stream health. To derive 
the most optimum attributes data and publications from the UC Sustainability Office, 
Waterways Centre for Freshwater Management, and other relevant sources were 
analysed. The data used was qualitative and collected from secondary sources 
(primarily from our partner, the Sustainability Office). The dataset was then cleaned 
and collated into excel spreadsheets for comparison and analysis. 
 
A list of potential candidates was then drafted and compared with existing monitoring 
data from the Okeover to find overlapping variables. This was done to ensure that 
there would be as much overlap as possible between currently monitored variables 
and those in the proposed framework. 
 
Research was then conducted via literature reviews to identify the most relevant 
factors to stream health, and how they could be integrated into one framework. From 
this, prominent attributes were analysed and compared to national and international 
standards. This was conducted using spreadsheets in excel, with monitoring data 
plotted to identify features of interest. Features such as heavy metals were identified 
as high interest during the literature reviews (Blakely , Harding, & McIntosh, 2003) and 
were focussed on during this analysis.  
 
Cultural attributes were handled with a different methodology due to the nature of their 
measurement and implementation. Relevant cultural values were identified during 
literature reviews and consultation and were included into the overarching vision and 
implementation of the framework.  
 
The Framework Methodology was selected as the most useful approach for this 
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Figure 6. Key variables and relationships in the proposed stream health framework 

When implimenting such a framework, it is important to note the mutual relationships 
present between each section. For example, an increase in stream flow can 
potientially result in higher sedimentation deposits, alterted temperature, varied 
chemistry, and even greater ecology. Likewise a change in the ecology, temperature, 
or another factor can results in changes across the whole system. 
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5. Monitoring Parameters 

5.1 Streamflow 
Streamflow is the amount of water flowing through a stream or river over time, it can 
often be referred to as discharge or quantity (Turnipseed & Sauer, 2010). The 
monitoring of streamflow is important for two main reasons. One being the larger the 
discharge, usually the larger impact the water body has on more people and 
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by stream stage (Turnipseed & Sauer, 2010). Site, flow and stage need to logged to a 
central database (Painter, 2018).  
 
Table 1. Information on sites for recording discharge on the Okeover (Painter, 2018). 
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Table 3. Chemical parameters and their relevant trigger levels found from the Australian and New Zealand 
Environment and Conservation Council (ANZECC, 2000), National Policy Statement for Freshwater Management 
(NPS-FW) (New Zealand Government, 2020) Canterbury. 

Chemical 99% 
(µgL-
1) 

95% 
(µgL-
1) 

90% 
(µgL-
1) 

80% 
(µgL-
1) 

NPS-FW CLW
RP 

Dissolved 
Oxygen 

    
5.0mg/L (7-day 
mean minimum) 

 

Dissolved 
Reactive 
Phosphorus 
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5.4 Mana Whenua 
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A cultural health index offers an evaluation of stream health in the structure of three 
different key components: 
Site status: Whether the site is of traditional significance, will Tangata Whenua return 
to this site. 
Mahinga Kai: A rating from 1-5 which is composed of four elements which is then 
averaged. (Number of Mahinga Kai species present, number of species of traditional 
significance still present, access to the site, would tangata whenua return to the site 
as they once did). 
Cultural stream health: An average of 1 to 5 for 8 different indicators (water quality, 
water clarity, flow and habitat variety, catchment land use, riparian vegetation, riverbed 
condition/sediment, use of riparian margin and channel modification.  
 
This index is developed by the Ministry for the Environment, in collaboration with Ngai 
Tahu and the University of Otago (Ministry for the Environment, 2019; Tipa & Teirney, 
2006). 

5.4.2 Requirements 
To achieve and use the CHI it is important to use local tribal knowledge to assess the 
stream health in conjunction with historic conditions. In terms of the Okeover stream it 
is important to identify mana whenua for the Okeover to assist in identifying certain 
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(Braun, Reynolds, & Patterson, 2015) vertically installed a one-meter piece of rebar to 
attach three different temperature logger devices. These three temperature loggers 
were located at 15cm below the water level, at water level, and at 15cm above the 
water level. All loggers were started at the same time and took a sample every two 
hours for a period of one year. In the WQ Master spreadsheet it states that YSI 
continuous logger data was used for temperature. 
 
We recommend putting one temperature logger above the air-conditioning input in 
order to get a temperature baseline before cooling water input. A temperature logger 
would also need to go below the air-conditioning input in order to see the effect this 
has on the temperature.  
(Environment Canterbury, 2019) states that the maximum temperature for a spring-
fed plains stream is 20°C for wadable rivers up to 600mm in depth (Environment 
Canterbury, 2019) also states that the average change in temperature for the same 
water quality class shall not exceed an average change of 2.0°C. 
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6. Recommendations and Conclusions 
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Table 4. Parameters showing recommendations of variables to measure. Including their names, units, frequencies 
and trigger values. 

Parameter Class Parameter 
Name 

Units Frequency Trigger 
Value 
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