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Milldale P21 Stream Investigations 
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This report examines watercourse P21 within the Milldale Development to determine the need for drainage 
reserves and/or esplanade reserves in accordance with Auckland Council requirements and Section 230 of 
the Resource Management Act. 
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1. Introduction 

This report provides a summary of the investigation conducted on the watercourse within Stages 10-13 of the 
Milldale development in Wainui East, Auckland, specifically referred to as P21 (Shown in Appendix A) to the east 
of Argent Lane. The primary objective of this investigation was to accurately determine the location of the stream 
bed and measure its width. These measurements are required for assessing the necessity of drainage reserves 
and/or esplanade reserves, as required by Auckland Council and by Section 230 of the Resource Management Act 
1991 (RMA). 

The investigation involved field surveys and data analysis to ensure precise and reliable results. The findings of 
this investigation will inform the planning and development processes, ensuring compliance with relevant 
legislative and planning requirements. This report should be read in conjunction with the appendices. 

2. Stream Legislative Requirements 

This investigation has been undertaken employing the following enactments: 

2.1. Cadastral Survey Rules 2021 

The Rules for Cadastral Survey 2021 (Rules) are issued by the Surveyor-General under s49 of the Cadastral Survey 
Act 2002. 

Part 2.6 - Duty of a surveyor 

(a) gather all evidence relevant to the definition of the boundary and its boundary points, 

(b) interpret that evidence in accordance with all relevant enactments and rules of law, and 

(c) use that evidence to determine the correct position of the boundary and boundary points in relation to other 
boundaries and boundary points. 

2.2. Resource Management Act 1991 

As per s230 of the RMA, esplanade reserves are required when allotments of less than 4 hectares are created 
upon subdivision and are adjacent to rivers that are 3 metres or greater in width. Section 2 of the RMA defines a 
river as: 

“River means a continually or intermittently flowing body of fresh water; and includes a stream and modified 
watercourse; but does not include any artificial watercourse (including an irrigation canal, water supply race, canal 
for the supply of water for electricity power generation, and farm drainage canal).” 

In addition, Section 2 defines the riverbed as: 

“Bed means,- 

(a) In relation to any river- 

(i) For the purposes of esplanade reserves, esplanade strips, and subdivisions, the space of land 
which the waters of the river cover at its annual fullest flow without overtopping its banks 

Therefore, the field investigations were used to determine whether the average width exceeds 3 meters at any 
location and require an esplanade reserve to be vested. 

2.3. Auckland Unitary Plan 

Where an esplanade reserve is not required under the RMA, the Auckland Unitary Plan, Wainui Precinct specifies 
requirements for riparian margins. These requirements state the location and width of the open space shall be 
minimum width of 25m for the Waterloo Creek ecological corridor and 15m for secondary ecological corridors. 
Milldale stream P21 has since been identified as a secondary ecological corridor by Viridis, Environmental 
Consultants.  
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3. Methodology 

3.1. Field Investigations  

In 2016, a field survey was conducted utilising conventional GNSS and total station methodologies. The majority 
of the stream was characterised by clearly defined banks and delineated onsite using top and bottom bank 
strings, supplemented by a centreline string where possible through the channel. 

At the time of the survey, the downstream area of the stream had been dammed to create an artificial pond for 
farming purposes. The dam was removed in early 2023 as part of the Milldale Stage 5B earthworks consent, and 
the area was naturalised to match the adjacent upstream and downstream profiles. This area was surveyed again 
using the same conventional methods following the naturalisation works and has been incorporated into the 
existing survey data. The survey data shown in Appendix A is clearly labelled ‘MODIFIED WATERCOURSE, 
MEASURED 2023’.  

3.2. Data Analysis 

The survey data was processed using 12d, ensuring precise handling and accuracy of field measurements. After 
processing, the data was exported to BricsCAD as 2D strings for further analysis. Cross-sectional measurements 
were initially taken perpendicular to each top of bank at approximately 20-meter intervals to assess stream 
widths. 

Natural obstructions, such as felled trees or vegetation build-up near blocked culverts, caused localized channel 
widening. These anomalies were carefully documented and incorporated into the analysis to ensure the 
calculated average widths accurately represented the stream's physical characteristics. 

The average stream width was calculated using the following formula: 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑤𝑖𝑑𝑡ℎ (𝑚)   =    
𝑆𝑢𝑚 𝑜𝑓 𝑤𝑖𝑑𝑡ℎ𝑠 (𝑚)𝑎𝑡 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑟𝑜𝑠𝑠 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑠
 

3.3. Waterloo Stream Typical Cross Section  

The Milldale Stream P21 has a well-defined channel within a valley. During the survey, the waterline 
was clearly below the observable banks. The stream varies in width and course, with the upstream 
section being relatively straight and narrow, while the middle section was more variable due to high 
vegetation. The modified watercourse section is consistent in width and has a very curvy path. The 
downstream section, also through vegetation, shares similar characteristics with the middle section.  
Despite these variations, the average stream width remains under 3 meters.  

An overall plan showing sections can be found in Appendix A. 

Figure 1: Standard Stream Cross-section 
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4. Conclusion 

The methodology employed in this investigation ensured accurate determination of the stream's banks and 
widths, meeting the statutory and planning requirements for the Milldale development.  

Due to the varying nature of the stream, widths were measured at approximately 20-meter intervals and averaged 
to obtain an overall stream width of 2.66 meters.   

The Milldale Stream P21 will fall under the classification of secondary ecological corridor as per the Auckland 
Unitary Plan, Wainui Precinct. 

  

Figure 2: Photograph of P21 
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5. APPENDIX A – STREAM WIDTH INVESTIGATION PLAN 

 

 


