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INTRODUCTION 

Qualifications and Experience 

1. My name is Terrence Jon Hughes. 

 

2. I hold a Master of Science degree in Engineering Geology 

from the University of Canterbury (Conferred 2003). 

 

3. Since 2006 I have been assessing hydrological effects of 

abstracting groundwater from water wells for irrigation, 

water supply and dewatering activities.  I have completed 

resource consent applications for these activities. 

 

4. I currently hold the position of Senior Hydrogeologist at WSP 

NZ Ltd. 

 

5. I have reviewed the following material: 

 

a. Horizons Regional Council One Plan 

 

b. WSP Memorandum 16 August 2018, Anzac Parade 

Bore 790014 – Assessment of Environmental Effects. 

 

c. WGA Technical Review Groundwater Take At 182 

Anzac Parade, Whanganui 29/7/2019 on behalf of Ngā 

Hapū o Te Rūnanga o Tūpoho (TROT). 

 

d. Pattle Delamore Partners Ltd (PDP) Technical 

Memorandum – Aquifer 182 Water Bottling Plant 

Groundwater Take Review. 

 

e. The S42a Report of Horizons Regional Council 

 



76973073v2 2 

Code of Conduct 

6. Although this is a Council Hearing, I have read the Code of 

Conduct for Expert Witnesses contained in the Environment 

Court's Practice Note dated 1 December 2014 and agree to 

comply with it.  This evidence is within my area of expertise 

except where I state that I am relying on the evidence of 

another person. 

SCOPE OF EVIDENCE 

7. I have reviewed the Aquifer 182 Holding Company Ltd (the 

Applicant) consent applications, subsequent responses to 

council RFI’s and submitters concerns as it pertains to 

groundwater take effects of the applicant’s proposal.  

 

8. My evidence will address the following:  

 

a. Assessment of groundwater take effects. 

 

b. The proposed conditions of consent. 

DESCRIPTION OF THE PROPOSAL 

9. The Applicant has applied for resource consent to take up to 

312 m3 per day, 750 m3 per week and 37,500 m3 per year of 

groundwater from bore 790014, 237.5 m deep, at 182-183 

ANZAC Parade, Whanganui for water bottling and ice 

making purposes. 

DESCRIPTION OF THE HYDROGEOLOGICAL ENVIRONMENT 

10. Bore 790014 is located in the Whanganui Groundwater 

Allocation zone, which is managed by Horizons Regional 

Council. This zone is roughly 40km wide and extends 

roughly 20 km inland from the Whanganui coast and is a 
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relatively small groundwater allocation zone under the 

Regional Councils jurisdiction. Data circulated by Horizon’s 

groundwater science staff lists the Whanganui aquifer as 

having an allocation limit of 46,000,000 m3/yr with 29,653,158 

m3/yr allocated which equates to 64% of the available 

resource and therefore 36% allocation remaining. Allocation 

is calculated by estimating 5% of the annual rainfall of the 

map extent of the groundwater zone and multiplying by the 

areal extent of the groundwater zone. 

 

11. The Whanganui groundwater allocation zone mainly 

comprises unconsolidated marine sediments and associated 

alluvial materials that often result in a layered aquifer 

setting. Alluvial sediments comprise high and low 

permeable soils that can either be a high flowing source of 

groundwater or provide barriers to flow (confining layers) 

that can result in artesian pressures (above ground water 

levels). Bores drilled to different depths will likely abstract 

from water bearing layers that are separated by confining 

material and not necessarily be directly connected when 

pumping. 

DESCRIPTION OF THE ABSTRACTION BORE 

12. Bore 790014 is 244 m deep and has artesian water level of 

roughly 10 m above ground level, although the water level is 

not precisely known or has been measured. If the bores valve 

is opened, it can reportedly free flow (without need of a 

pump) at a rate of up to 9.5 L/s.  The bore abstracts water 

from approximately 244 m deep at its base and is steel 

cased down to this level. The bore valve can be turned off 

and therefore flow to waste can be prevented.  The bore is 

approximately 80 m from the Whanganui River. 
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REASONABLE AND EFFICIENT USE OF WATER 

13. The volume of water taken will be staged over a three-year 

period with increasing amounts as demand is sought and 

met; this forms the basis for the applicant’s business case. As 

such, water allocation that is consented will be taken, used 

and applied to the activity as proposed and not left unused. 

On this basis it is considered that the proposal is both 

reasonable and efficient. 

THE POTENTIAL IMPACT OF THE PROPOSED GROUNDWATER 

TAKE ON THE SURROUNDING GROUNDWATER USERS 

14. Abstracting groundwater from a bore can result in the 

drawing down (drawdown) of the bores water level and 

adjacent groundwater levels, decreasing the available 

drawdown in the abstraction bore and potentially nearby 

bores. Drawdown is normally in the shape of a cone (similar 

to the shape of an inverted triangle), with maximum 

drawdown experienced at the abstraction bore with 

decreasing amounts of drawdown experienced with 

distance from the abstraction bore. Bores located within the 

assessed drawdown cone can experience a loss of available 

drawdown.  The magnitude and extent of the drawdown 

cone is dictated by aquifer characteristics (aquifer 

parameters) such as soil and rock permeability and storage. 

The effect of pumping from one bore on a neighbouring 

bore is called a well interference effect. 

 

15. Aquifer parameters are inputs required to estimate the 

magnitude and extent of a drawdown cone. Aquifer 

parameters can be estimated from an aquifer test. An 

aquifer test is where the abstraction bore is pumped, its 

water levels and pump rates measured and if a more 

extensive set of aquifer parameters are required, nearby 

neighbouring bores monitored. 
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16. No aquifer tests have been undertaken on bore 790014 

therefore no aquifer parameters are available to estimate 

the magnitude and extent of drawdown cone. 

 

17. The WSP groundwater effects assessment concluded that 

due to the low number of consented neighbouring bores (2) 

within a 5 km radius and at the same depth interval, the 

complex layered geology of sediments and the small 

volume proposed to be taken and most importantly the 

stable nature of groundwater levels in the general area over 

the last 10 to 20 years, there would be a less than minor 

effect on neighbouring groundwater users. 

 

18. The WGA assessment of well interference effects assumed a 

conservative range of aquifer parameters. A drawdown 

effect of 1.0 m at 1.0 km distance was estimated for the 

proposed take from bore 790014. WGA concluded that this 

represents a less than minor effect on surrounding 

groundwater users. 

 

19. PDP conducted a well interference assessment. PDP used 

similar aquifer parameters to the WGA assessment and also 

concluded that effects on neighbouring bores are less than 

minor. PDP also concluded that neighbouring bores outside 

of a depth range of 195 to 260 m below ground level are 

likely to experience an even lesser effect due to the layered 

nature of the aquifer, with some layers precluding flow. 

THE POTENTIAL IMPACT OF THE PROPOSED GROUNDWATER 

TAKE ON NEARBY SURFACE WATER FEATURES 

20. When abstracting groundwater from a bore that is near to 

surface water (stream, river, lake or the sea) this can have the 

effect of drawing water from the surface water source into 

the aquifer and ultimately into the bore. This is commonly 
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called stream depletion. The permeability of the aquifer and 

distance between surface water and bore will dictate the 

magnitude and extent of this process. For example, a bore 

that is some distance from the surface water source and 

within an aquifer that contains low permeable soils, the 

draw from the surface water source to the bore will be low. 

The converse is true for the opposite case. 

 

21. The WSP groundwater effects assessment concluded that 

water would not be depleted from the nearby Whanganui 

River as a result of the proposed take. This is because 

intervening clay layers between the River (approximately 5 

m above sea level within the closest reach to the bore 

location) and abstraction depth (244 metres below ground 

level) that precludes flow from the river base to the 

abstracted depth. 

 

22. WGA considered that stream depletion effects on the 

Whanganui River are also less than minor due to intervening 

low permeable “Papa” layers between the abstraction depth 

and the Whanganui Riverbed. WGA also concluded that 

water levels in nearby monitoring bores, recorded for at least 

30 years demonstrated that the aquifer was not under stress 

and indeed recovering from a series of bore capping’s done 

in the 1990’s that reduced free-flow to the surface. WGA 

further concluded that the small drawdown effect will not 

induce flow from the river to abstracted water bearing layer. 

 

23. The PDP technical memorandum for Horizons Council 

concluded that effects from the proposed abstraction on the 

Whanganui River are likely to be widely distributed and 

small due to the presence of overlying low permeability 

strata and the low rate of take. 
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24. WSP concurs with the assessments presented in the PDP 

technical memorandum and in particular their assessment 

with respect to connection between the proposed 

abstraction and Whanganui River being low. 

THE POTENTIAL IMPACT OF THE PROPOSED GROUNDWATER 

TAKE ON WATER QUALITY DUE TO SEAWATER INTRUSION 

25. In simplistic terms, saltwater intrusion into the aquifer is 

where groundwater levels are drawn down near the coast, 

creating a flow gradient of saltwater into the freshwater 

aquifer. Abstracted bore water might become brackish and 

undrinkable if too much saltwater is drawn into the 

freshwater aquifer from the coast.  This is a similar process to 

stream depletion as discussed in point 20 above; however, 

saltwater is normally drawn from depth due to saltwater 

being denser than freshwater. 

 

26. The WSP groundwater effects assessment concluded that 

saltwater would not intrude into the proposed abstracted 

aquifer as a result of the proposed take.  This is due to the 

distance from coast, being 7.5 km being too great to induce 

a gradient to draw saltwater back into the freshwater 

aquifers.  In addition, the known clay layers present in the 

aquifer between the abstraction depth and the coast would 

also preclude drawing of salt water back into the aquifer.  

 

27. WGA considered that the potential for saltwater intrusion is 

unlikely to occur due to the depth of the bore. WGA also 

noted that the bore is not within the high-risk saltwater 

intrusion zone as defined by Horizons Regional Council. 

WGA also concluded that artesian groundwater pressures 

within the abstracted aquifer are sufficient to cope with any 

sea level rise. 
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28. PDP did not undertake a saltwater intrusion assessment for 

Horizons Regional Council, presumably because the take 

location was outside of the Horizons high risk saltwater 

intrusion zone and so did not trigger an assessment. 

THE CUMULATIVE EFFECT OF THE PROPOSED GROUNDWATER 

TAKE 

29. A cumulative effect is an effect that takes into account all 

effects of a similar nature, in this case that would be all 

groundwater takes within the recognised environmental 

feature, which would be the aquifer that is common to these 

takes. 

 

30. The WSP groundwater effects assessment concluded that 

cumulative effects would not result if the proposal was 

granted due to the observed long-term stability of 

groundwater levels in the general area. Water levels 

recorded in the nearby Wanganui College bore have 

remained stable over the past 12 years with no long-term 

decline in water level observed. 

 

31. WGA concluded that there is no indication of long-term 

stress on the surrounding aquifer, and site the long-term 

water level records for nearby bores to support this 

conclusion. WGA also states that there is allocation available 

in the Whanganui aquifer to take. 

 

32. PDP also state that effects on the overall groundwater 

resource due to no long-term declines in nearby bore water 

level records observed. 

 

33. The Whanganui Groundwater Allocation Zone currently has 

16,346,842 m3 per year left to allocate. The proposal is to take 

37,500 m3 of groundwater per year. The proposed volume 

represents 0.23% of the remaining allocation and 0.08% of 
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the total allocation limit. The allocation limit enforced by 

Horizons Regional Council is formulated to prevent the 

overstressing of the aquifer and a subsequent long-term 

decline in resource availability. I therefore conclude that the 

cumulative effect of the proposed groundwater take is less 

than minor as the requested amount is within the allocation 

limit. Cumulative effects on the Whanganui Groundwater 

Allocation zone and within the aquifer abstracted are 

considered less than minor. 

CONDITION SET 

34. The WGA technical assessment commissioned by TROT 

provided recommendation for monitoring conditions and 

these are: 

a. Any excess groundwater from the consent holder’s 

bore should not be allowed to flow to waste.  

 

b. Regular groundwater level monitoring could be 

undertaken in bore 790160 to assess any effects of the 

take on long term groundwater levels in the deep 

aquifer.  

 

c. Groundwater quality samples analysed from the 

onsite bore (790014). 

 

35. The applicant has agreed to these monitoring conditions in 

principle.  The planning evidence of Ms O’Shaughnessy 

addresses conditions in more detail. 

CONCLUSION 

36. Three groundwater technical effects assessments have been 

undertaken for the applicant’s proposal to take 

groundwater. These three assessments all conclude that 

effects on neighbouring groundwater users, surface water, 



76973073v2 10 

salt-water intrusion and the cumulative effect are all less 

than minor. 

  

37. Some questions were raised by WGA and PDP over whether 

the take was reasonable and efficient.  Further information 

was requested by PDP and provided by the applicant, which 

further demonstrated that the take was reasonable and 

efficient for the intended use. 

 

38. I concur with all three assessments (original WSP, WGA and 

PDP) that the take has less than minor effects on the 

surrounding groundwater environment. In particular, I 

concur with the stream depletion assessment undertaken 

by PDP for Horizons Regional Council on the Whanganui 

River that assessed the effects of the proposed abstraction 

to be low. I also concur that the take, given its small volume 

and less than minor effects on the environment, is 

reasonable and efficient. 

 


