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Project background



On-site Wastewater 
Management System
(OWMS/septic tank)



Issues 

• Not consented (prior to 1998)

• Risks to drinking water supplies

• 20 – 25% of NZ’s population

• Unknown number and locations



Datasets
https://mapviewer.canterburymaps.govt.nz/



Datasets and goal

Northeast of Ashburton township



Methods

Unknown 

OWMS

Active  

Consents

Reticulated 

Dwellings

Occupied 

Dwellings



Locate Occupied Dwellings 

•Join “rating units” 
and “ building 
outlines” ->  “Rating 
units and buildings”

“Pairwise 
Intersect” 

•Generate a table 
named “max 
building shape” 

"Summary 
Statistics" •Join “max building 

shape” table to 
“rating units and 
buildings” 

“Add Join” 

•Get the largest 
building in a rating 
unit 

“Select by 
Attribution”  

Datasets:
Rating Units and Building Outlines

Rating units With 
Building outlines

Building 
outlines >= 

30 m2
Not Vacant

Improvement 
Value >= 
$20000

Method: 

Step2: Remove sheds, vacant rating units

Step1: Locate the largest building in each rating unit 



Identify Reticulated Dwellings 

Estimated by the wastewater pipes 

Information from the property rate



Identify Dwellings with 
Active Discharge Consents 

Datasets:
Rating Units and Human effluent discharge consents 

Method:
ArcGIS Spatial Join

If the polygon of a rating unit contains 
an active discharge consent, there 
should be an on-site wastewater 
system installed in the rating unit.



Results

#Consented OWMS: 8089 #Estimated OWMS: 26176
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District Total 
OWMS

Estimate
d OWMS

% Estimated 
OWMS 

Selwyn 9,405 6,689 71%
Waimakariri 6,749 4,668 69%

Timaru 4,367 3,642 83%
Ashburton 3,819 3,096 81%
Hurunui 3,226 2,612 81%
Christchurc
h 3,028 2,476

82%

Waimate 1,781 1,510 85%

Kaikoura 757 560 74%

Mackenzie 711 564 79%
Waitaki 422 359 85%
TOTAL 34,265 26,176 76%

Number of OWMS in each district
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62

199

21

37

91

11

5 36

237

District # OWMS 
within DWPZ

Timaru 237
Waimakariri 199
Selwyn 163
Ashburton 91
Christchurch 62
Kaikoura 37
Waimate 36
Hurunui 21
Mackenzie 11
Waitaki 5
TOTAL 862

Number of OWMS in drinking water 
protection zones



Suburb/ 
Locality

# Estimated
OWMS

Darfield 942
West Melton 683
Rolleston 652
Loburn 508
Waimate 465
Leeston 451
Swannanoa 416
Kirwee 401
Lincoln 376
Fernside 370
Sefton 357
Ohoka 325
Eyrewell 305
Cust 304
Little River 295









Limitations

• Cannot determine the types of OWMS identified

• Not reliable in rating units with more than one dwelling, potential 

under-estimation of the number of OWMS



Future work

• Validate the GIS model with more data

• Identify high risk areas 

• Utilise remote sensing techniques to monitor the performance of 

effluent land application
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