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a b s t r a c t 

Shallow groundwater quality and level across the low-lying 

coastal city of Christchurch, New Zealand were surveyed at 

a high spatial resolution (1.3 piezometers/km 

2 ) in the spring 

of 2020. The groundwater quality parameters recorded across 

99 piezometers include specific conductance, temperature, 

pH, and dissolved oxygen, following the pumping of ap- 

proximately three bore volumes. Additionally, 27 out of 99 

piezometers were analysed for chloride concentration and al- 

kalinity as calcium carbonate. This dataset is useful to ex- 

plore shallow groundwater conditions and how these might 

impact co-existing subsurface infrastructure and ecosystems. 

Furthermore, this dataset provides a valuable point of com- 

parison against future changes, for example due to increased 

seawater intrusion, pollution events, or groundwater level 

rise. 
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pecifications Table 

Subject Hydrology and Water quality 

Specific subject area Coastal Hydrogeology 

Type of data Table 

How the data were acquired Shallow groundwater quality parameters (specific conductance at a reference 

temperature of 25 °C, temperature, pH, and dissolved oxygen) were recorded 

following the pumping of approximately three bore volumes from 99 

piezometers in Christchurch, New Zealand in the spring of 2020. Out of the 99 

piezometers measured, 27 piezometers were sampled for chloride 

concentration and alkalinity as calcium carbonate. 

Data format Raw 

Analyzed 

Description of data collection All sampled piezometers are screened within the Christchurch Formation 

unconfined coastal aquifer. The sampling density was based on the proximity 

to tidal water features. The inland boundary of the sampled area was based on 

the five-meter thickness contour line of the Christchurch Formation from [1] . 

Data source location • City/Town/Region: Christchurch 

• Country: New Zealand 

• Latitude and longitude (and GPS coordinates, if possible) for collected 

samples/data: Shown within the dataset 

• Secondary data: The latitude and longitude of piezometers [2] and tide 

predictions [3] 

Data accessibility Repository name: Mendeley Data 

Data identification number: https://www.doi.org/10.17632/yzmxssvn69.1 

Direct URL to data: https://www.doi.org/10.17632/yzmxssvn69.1 

Related research article Setiawan, I., Morgan, L., Doscher, C., Ng, K., & Bosserelle, A. (2022). Mapping 

shallow groundwater salinity in a coastal urban setting to assess exposure of 

municipal assets. Journal of Hydrology: Regional Studies, 40 , 100999. 

https://doi.org/10.1016/j.ejrh.2022.100999 

alue of the Data 

• This dataset is useful to provide information on shallow groundwater quality in the low-lying

coastal city of Christchurch, New Zealand, where no city-wide shallow groundwater quality

survey has been undertaken previously. This was made possible by the uniquely extensive

piezometer network in Christchurch installed following the Canterbury Earthquake Sequence

in 2010-11 to assess liquefaction risk. 

• This dataset can be used to explore shallow groundwater conditions, and how these might

impact co-existing infrastructure. Extensive underground infrastructure, e.g., subsurface pipes,

road foundations, and building basements co-exist with shallow groundwater, which could

cause premature deterioration depending on the aggressiveness of the groundwater environ-

ment [4] . 

• Groundwater-dependent ecosystems have varying tolerance to different groundwater chem-

istry parameters [5 , 6] , which can be investigated using this dataset. 

• Asset Managers can use this dataset to highlight potentially vulnerable infrastructure; Land-

scape Architects and Ecologists can use this dataset to decide what vegetation species to

plant at a given location depending on their chemical tolerance thresholds and the poten-

tial exposure to shallow groundwater; Civil Engineers can use this dataset to help determine

what material should be used based on its tolerance to certain groundwater conditions. 

http://creativecommons.org/licenses/by/4.0/
https://www.doi.org/10.17632/yzmxssvn69.1
https://www.doi.org/10.17632/yzmxssvn69.1
https://doi.org/10.1016/j.ejrh.2022.100999
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• This dataset can be used as a point of comparison for future shallow groundwater surveys in

Christchurch, New Zealand, for example to investigate changes in groundwater salinity and

level due to sea-level rise, increased seawater intrusion or pollution events. 

1. Data Description 

Dataset of the Christchurch shallow groundwater survey of 99 piezometers conducted from

8 September to 21 October 2020, which includes sampling date, well information (identifiers,

latitude and longitude [2] , casing material, measuring point description and location relative to

ground level, diameter), groundwater level relative to measuring point pre- and post-pumping,

high and low tide time on the day of sampling, tide condition during sampling [3] , measured

well depth, time of pumping commencement, sample appearance and odour at the start and

end of pumping, pumping duration, proportion of 3 bore volumes pumped (approximated from

a maximum pumping rate of 1 litre per 16 seconds), sample temperature post-pumping, ground-

water quality parameters post-pumping (temperature, specific conductance at a reference tem-

perature of 25 °C, pH, dissolved oxygen), chloride concentration and alkalinity as calcium carbon-

ate of 27 randomly-selected wells (“spot checks” for seawater intrusion status), and additional

comments. The full secondary dataset of well information [2] and tide predictions [3] are in-

cluded in the data repository. 

2. Experimental Design, Materials and Methods 

Tidal surface water bodies are a source of salinity; therefore, a higher sampling density was

targeted around them. To achieve this, buffer zones were drawn around surface water bodies,

which widths depend on whether the surface water body is tidal (1,0 0 0 m buffer zone), transi-

tional (500 m buffer zone) or non-tidal (250 m buffer zone), based on the tidal categorization of

[7] ( Fig. 1 ). A sampling density of 1 piezometer per 0.5 km 

2 was applied within the buffer zone,

while a sparser sampling density of 1 piezometer per 1 km 

2 was applied outside of the buffer

zone. In addition, the inland boundary of the sampled area is based on the five-meter thickness

contour line, processed from [1] . 

The sampled piezometers were drilled using the sonic method and are made of slotted PVC

standpipes capped at the bottom, with depths of up to 7.5 meters below ground and screen

lengths varying from 1 to 3 meters from the bottom of the piezometers [7] . One exception to

this was M35/3740, which was a driven pipe made of steel [10] , with a measured depth of 2.1

meters below ground. 

Shallow groundwater quality parameters (specific conductance at a reference temperature of

25 °C, temperature, pH, and dissolved oxygen) were recorded using YSI Professional Plus multi-

parameter instrument [11] , connected to a YSI 6850 flow cell [12] , following the pumping of ap-

proximately three bore volumes using an an Isco PTP-150 portable pump [13] from 99 piezome-

ters in Christchurch, New Zealand in the spring of 2020. Out of the 99 piezometers sampled,

unfiltered samples from 27 piezometers were analysed for alkalinity as calcium carbonate in the

field using a Hach digital titrator model 16900 [14] , converted into bicarbonate [15] . Filtered

samples from these 27 piezometers using a 0.45 μm filter were also analysed for chloride con-

centration in the laboratory using a Thermo Fisher Scientific Dionex Ion Chromatograph [16] .

The tide conditions during the time of sampling were described as “average tide or above” or

“average tide or below”, based on tide data at Sumner beach, Christchurch, New Zealand [3] . 



4 I. Setiawan, L. Morgan and C. Doscher et al. / Data in Brief 41 (2022) 107982 

Fig. 1. The study area within Christchurch, selected shallow piezometers (where measurements were taken in certain 

tide conditions) based on the 500 m 

2 sampling grid within the buffer zone and 10 0 0 m 

2 sampling grid outside the 

buffer zone, river tidal status [7] , inland boundary (processed from [1] ), and the coastline [8] . This figure is modified 

from [9] . 
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