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1. QUALIFICATIONS AND EXPERIENCE 

 

1.1 My full name is Laura Rose Drummond, I am a Technical Director – Ecology at the 

environmental consulting firm Pattle Delamore Partners Ltd (PDP). 

 

1.2 I have a bachelor’s degree in Science (2006) and a master’s degree in Ecology 

(2012) from the University of Canterbury. My master’s project was focused on 

intermittent river ecology, carried out in collaboration with the National Institute of 

Water and Atmospheric research (NIWA). I am a member of the New Zealand 

Freshwater Sciences Society. 

 

1.3 I have 14 years professional work experience in freshwater ecology research and 

consulting and have been involved in a wide range of surface water quality and 

ecology assessments of effects both within New Zealand and internationally. 

 

1.4 I have been employed by PDP since April 2018, where I specialise in surface water 

quality and freshwater ecology projects.  Internationally I have held positions as a 

Freshwater Ecologist, Fisheries Specialist and Environmental and Regulatory 

Specialist in Canada. Prior to this I was employed by the National Institute of Water 

and Atmospheric Research (NIWA) as a Freshwater Ecology Technician in 

Christchurch. 

 

1.5 I have read the Code of Conduct for Expert Witnesses as contained in the 

Environment Court Practice Note 2014 and have complied with it in preparing this 

evidence.  I confirm that the issues addressed in this evidence are within my area 

of expertise and I have not omitted material facts known to me that might alter or 

detract from my evidence. 

 

2. SCOPE OF INVOLVEMENT 

 

2.1 I was engaged by the Hawke's Bay Regional Council (HBRC) in 2021 to review the 

technical material provided in relation to the consent applications for abstraction of 

Tranche 2 groundwater (the applications) in relation to effects to surface water.   

 



 
 

2.2 The key documents that I have referred to in preparing my evidence include:  

 

(a) Bay Geological Services Limited. Ruataniwha Basin Tranche 2 Application 

response to PDP’s preliminary review of the Aqualinc groundwater model 

items 9 and 10 only. 27 May 2021. 

(b) Keesing, V., 2022.  Ruataniwha Small streams & wetlands. Ecological 

assessment of potential effects related to deep water harvesting. 1 July 

2022. 

(c) Keesing, V., 2021. Tranche 2 groundwater application – Ruataniwha 

basin, Central Hawke’s Bay. Memorandum. 9 November 2021.   

 

2.3 I have set out my conclusions relating to my technical review in this statement of 

evidence.  I focus on the potential surface water and ecology effects of the proposed 

abstraction and associated discharges. 

 

3. SUMMARY OF EVIDENCE 

 

3.1 My evidence covers the following key areas of the application as it relates to surface 

water and ecology: 

 

(a) A description of the surface waterways of the Ruataniwha Basin; 

(b) An outline of my understanding of the proposed abstractions and 

associated discharges; 

(c) A description of the assessments of effects to surface water carried out by 

the applicants, including my comments on those assessments; 

(d) My conclusions with respect to the application on effects to surface 

waterways, including large rivers, small streams and wetlands; and 

(e) Comment on proposed consent conditions.   

 

3.2 A brief summary of the key points from my evidence are provided below, which 

highlight my concerns regarding the assessments that have been completed and 

where I believe potentially significant effects could occur. 

 

3.3 The applicants have applied to take up to 15 million m³/year of groundwater, which 

represents the entire Tranche 2 groundwater allocation volume that is available 

from the Ruataniwha Basin. The plan change decision defining the Tranche 2 



 
 

groundwater volume also specified that the water can only be allocated if the effects 

on surface water flows are mitigated via flow augmentation. 

 

3.4 Flow augmentation is proposed as part of the application for Tranche 2 water and 

the applicants have used a numerical groundwater model to assess the impacts of 

their abstractions and discharges on both the patterns of groundwater flow and on 

the surface water flow regime. The assessment of effects, including potential effects 

to surface waterways, relies heavily on the outputs from the groundwater model. 

 

3.5 The groundwater model has been used to assess flow reduction effects to main 

rivers in the basin with minimum flow sites. This effect is proposed to be mitigated 

through flow augmentation, with a portion of the abstracted deep groundwater 

discharged to the rivers, either directly, or via shallow groundwater injection. These 

rivers are the Waipawa, Tukituki, Tukipo and Mangaonuku, with some discharges 

to smaller tributaries of these rivers. 

 

3.6 An identified gap in the assessment of effects was impacts to the smaller streams 

and wetlands within the Ruataniwha Basin. Additional information was requested, 

and assessments were provided, firstly in the form of a high-level desktop 

assessment (GDSL, 2021) and then based on field surveys (Keesing 2021, 2022) 

and the results of the updated groundwater model (Weir 2022). High uncertainty 

remains in this assessment of effects, as outlined further in my evidence.  In my 

opinion, greater impacts on flows, instream habitat, and the associated ecological 

values of these waterways could occur as a result of the proposed groundwater 

take, in particular seasonal effects in dry years. 

 
3.7 Overall, my opinion of the assessment of effects completed by the applicants on 

surface waterways is that: 

(a) Effects could occur to streams and rivers upstream of the augmentation 

sites, where flow augmentation is delayed through injection of 

groundwater (proposed at two sites), or where flow augmentation is 

upstream of dry reaches. 

(b) Averaged one-off data used for predicting effects to water levels in smaller 

streams and wetlands does not account for seasonal variability and worst-

case scenarios, and could therefore underestimate adverse effects. 



 
 

(c) Effects on small streams, while still uncertain, will likely include high 

reductions in water levels, flows and available instream habitat, in addition 

to increasing the frequency, duration and/or extent of existing seasonal 

stream drying.  

(d) Effects could occur as a result of the discharge of deep groundwater to 

rivers, where groundwater quality has elevated concentrations of some 

contaminants. 

 

 

4. ENVIRONMENTAL SETTING 

 

4.1 Groundwater in the Ruataniwha Basin discharges via natural seepage to rivers, 

particularly in the east of the basin, together with artificial abstraction of groundwater 

via bores. All groundwater (not taken by consumptive groundwater abstractions) 

eventually discharges into the surface waterways that drain the basin. The main 

surface waterways that drain the basin are the Tukituki and Waipawa Rivers. The 

Tukituki River flows to the Tukituki Estuary, which is listed in the Hawke’s Bay 

Regional Coastal Environment Plan as a Significant Conservation Area. 

 

4.2 HBRC monitors surface water levels and flows in several rivers across the 

Ruataniwha Basin and a summary of the long-term trends in those records is 

available within State of the Environment reports and on the Land and Water 

Aotearoa (LAWA) website. Waterways in the basin are impacted by agricultural land 

use and many surface waterways in the Ruataniwha Plains are intermittent, with 

seasonal drying of reaches. A map of waterways within the Ruataniwha Basin is 

provided in Figure 1, attached. 

 

4.3 Several wetlands are located within the Ruataniwha Basin. A recent mapping 

exercise (Singers 2022) provides an overview of wetlands located within the 

proposed abstraction area, as shown in Figure 2 (attached). I note that this wetland 

mapping layer was not available to the applicants when the application was 

submitted.  

 



 
 

5. TRANCHE 2 PROPOSAL 

 

5.1 In this section of my evidence, I set out my understanding of the Tranche 2 proposal 

and how it is intended to operate.  I also note some key areas of potential adverse 

effects on surface waterways as a result of the proposed take, which are discussed 

in more detail in subsequent sections of my evidence. 

 

5.2 The applications propose to take and use deep groundwater (Tranche 2 

groundwater is defined in the provisions resulting from Plan Change 6 to the HBRC 

Regional Resource Management Plan) from bores in the Ruataniwha Basin.  The 

decision defining Tranche 2 groundwater identifies the amount of groundwater that 

can be allocated to be taken and specifies that water can only be allocated if the 

consent holder augments surface water flows, with the intention that stream 

depletion effects that could arise as a result of groundwater abstraction are 

mitigated at relevant minimum flow sites.  

 

5.3 Table 1 in the evidence of Mr Neil Thomas lists the applicants and their proposed 

take and augmentation volumes.  In addition, a discharge volume for augmentation 

is noted where proposed as either a direct discharge to surface waterways, or where 

the discharge is via a shallow bore. The application indicates that augmentation 

discharges will occur when low flow thresholds are reached in specific streams and 

rivers. The applicants have proposed that augmentation is triggered by higher flows 

than the minimum flows specified in the HBRC regional plan to mitigate for the 

magnitude of the Tranche 2 stream depletion effect.  The application indicates that 

the full augmentation rates will always be applied (where water is available) during 

trigger flow periods, including at times when the irrigation takes are not in operation, 

with the exception of Tukituki Awa. 

 

5.4 I note that an AgFirst report provided on 27 July 2022 indicates some further 

changes to the irrigation and augmentation volumes, with some of the properties 

now requiring less water. The applicants are now proposing the residual water (the 

balance of the 15 million m3/year sought) could be used for other purposes, which 

have not been detailed to date, nor have locations for this abstraction or an 

assessment of the effects of the taking or use of that water been provided.   

 



 
 

5.5 Pumping and augmentation from deep groundwater can result in a number of 

effects on the surface water environment including:  

(a) Reductions in stream water levels/flows, flow velocities, instream habitat 

availability, reach-scale drying, and an increase in drying frequency, extent 

and/or duration.   

(b) Reductions in shallow groundwater levels which could impact stygofauna 

communities, and a lowering of the hyporheic zone, which can be used as 

refugia habitat for surface water fauna during intermittent flow periods.  

(c) Impacts on wetlands, including reduced water levels which may impact 

ecological functions. 

(d) Potential surface water quality effects from augmentation flows as a result 

of differences in water quality between deep groundwater and surface 

water receiving environments. 

 

5.6 The effects on stream flows and wetlands have been assessed by the applicants 

largely based on the results of a numerical groundwater model of the Ruataniwha 

Basin. Review of this numerical groundwater model is a key part of the assessment 

and is discussed in the evidence of Mr Neil Thomas. 

 

6. ASSESSMENT OF EFFECTS  

6.1 In my original review of the application documents, reduced flows to the main rivers 

with minimum flow sites was the only effect raised and flow augmentation was 

proposed as mitigation for that effect. PDP raised concerns regarding potential 

effects on small streams and wetlands. I have discussed each of these effects in 

the following sections of my evidence. 

 

Effects on main rivers with minimum flow sites 

 

6.2 Aqualinc provided a table (Table 32 in Weir (2022)) of modelled stream depletion 

effects from the proposed groundwater take on streams and rivers within the 

Ruataniwha Basin, both upstream and downstream of the augmentation locations.  

These modelled effects are also shown on Figure 1, attached to my evidence. The 

applicants commented that the negative flow differences in the 7-day mean annual 

low flow (MALF) are ‘very small (1 to 10 L/s), less than both model and 

measurement precision’ and represent ‘negligible’ differences.   



 
 

 

6.3 Augmentation is proposed for these rivers, as outlined in Table 1 in the evidence of 

Mr Neil Thomas. Mr Thomas considers that flow effects to these watercourses 

during periods of low flows will likely be offset by the proposed augmentation (up to 

the 1 in 10-year event level); however, effects in some years could be much greater 

if the consented augmentation volume is reached prior to or during low flow periods. 

There are also still questions regarding lag times of augmented water that will be 

injected to bores, effects upstream of the augmentation (including the main stem of 

these rivers and their associated small tributaries and riparian wetland habitat), the 

effectiveness of the augmentation to rivers that are losing flow/drying, and effects 

of deep groundwater quality on surface water quality of receiving systems.  

 

6.4 As discussed in the evidence of Mr Neil Thomas, there is also uncertainty in how 

the augmentation will work in practice as the irrigation development will be staged. 

There is no monitoring of water levels and many confounding factors associated 

with stream flow, therefore it will be difficult to determine if effects are attributable to 

the Tranche 2 water takes, or cumulative effects from existing water takes (including 

Tranche 1 unused takes), natural variation in stream flows, and climate change.  I 

consider that adverse ecological effects could occur to these rivers, including 

potential instream habitat reduction. 

 

Effects on small streams 

 

Surface water effects 

 

6.5 While augmentation is proposed for the main rivers in which flow reductions have 

been modelled, there are a high number of smaller streams within the Ruataniwha 

Basin that could be impacted by the proposed groundwater takes, and no 

assessment was conducted, or mitigation proposed for these systems. The 

applicants stated that smaller river reaches and wetland areas were not included in 

the initial modelling due to the small scale of the features compared to the 

catchment scale of the model. Therefore, predicted effects on these waterbodies as 

a result of the takes were not specifically assessed.  

 

6.6 Additional assessments on effects to small streams within the Ruataniwha Basin 

were completed after further information requests (BGSL, 2021, Keesing, 2021, 



 
 

Keesing 2022). In general, these assessments consider that effects on smaller 

streams will be minimal, as many are ephemeral or intermittent, and have 

adapted to periods of low or no flow, the assessment concludes that these 

smaller streams will be resilient to further changes in flow and periods of drying. 

 

6.7 The further information provided in Keesing (2021, 2022) gives a high level overview 

of the current condition and ecological values of the small streams within the 

predicted drawdown areas. Water depth measurements of pool, riffle and run 

habitat at a suite of potentially impacted sites, and comparison with the modelled 

drawdown results was undertaken to predict potential water level change effects as 

a result of groundwater abstraction, are shown below in Table 1 (from Keesing 

2022). This table confirms possible water level reduction effects to nearly all 

waterways assessed, with effects ranging from reductions in water level to complete 

drying of stream reaches. The increase in the frequency, duration and/or extent of 

increased drying of intermittent stream reaches is not provided and no comment is 

provided on potential reductions in springhead recharge or the shallow 

groundwater/hyporheic zone within the predicted drawdown areas. The assessment 

has also focused just on water level rather than flow changes.  

 



 
 

 

Table 1: Depth measures and predicted drawdown leading to the estimated aquatic habitat feature depth 

changes in the small stream of the basin. Green indicates remaining positive depth, tan a surface dry condition 

and orange a substantive depth decrease (taken from Keesing, 2022). 

 

 

 

6.8 Of the 38 sites listed in Table 1, the following impacts are predicted: 15 sites will 

have reduced water levels, but not ‘drying’ of the habitat type listed, 15 sites will 



 
 

result in drying of one or more of the habitat types listed, three sites that were dry 

during the field survey will likely result in exacerbated drying, and five sites which 

have no modelled drawdown will not be affected. Of the sites which will result in 

drying of habitat, two sites in particular (Two Mile Stream above SH50 and 

Kahahakuri at McLeod Road Bridge) will result in a substantial predicted drawdown 

effect, reducing the available instream habitat as well as available refugia habitat 

(i.e., deep pools, hyporheic zone).    

 

6.9 Keesing (2022) provides a summary map that shows a visual representation of the 

streams which have the potential to be affected by drawdown (Map 3: Keesing 

2022). While the key on this map shows waterways with water level reductions as 

‘unlikely effect’ or ‘no effect’, Table 1 indicates drawdown effects could be spread 

across the Ruataniwha Basin waterways and could result in a wide-spread loss of 

instream habitat and flow. Therefore, I do not consider this map representative of 

the predicted effects outlined in Keesing (2022). 

 

6.10 In the context of the streams that are affected, the change could represent a 

significant proportion of the flow. For example, the Kahahakuri Stream has a 

modelled drawdown prediction of 500 – 700 mm (Table 1), which results in a large 

decrease in average stream depth and indicates complete drying of reaches could 

occur. In addition, stream reaches which were dry during the field surveys 

(Kahahakuri Stream at Chesterman’s Bridge, Tukipo at Burnside Road) will likely 

experience an increase in the frequency, duration and/or spatial extent of drying 

reaches and a reduction in available hyporheic refugia habitat, which I discuss 

further below. 

 

Ecological effects 

 

6.11 Hyporheic zones (the area of shallow groundwater and surface water mixing 

beneath and alongside a watercourse) can provide refugia habitat for groundwater 

invertebrates (known as stygofauna).  Brief comments on potential impacts to these 

communities are provided in Keesing (2022), but no formal assessment has been 

undertaken.    

 

6.12 In addition, of the green cells in Table 1, which have been assessed as not resulting 

in drying based on the water level assessment (rather than a flow depletion 



 
 

assessment), there will still be significant water level reductions at assessment 

sites, for example the Mangamauku at Wharetoka and the Mangaoho at Tikokino 

have a modelled predicted drawdown of 200 mm, while the surface water at these 

streams was measured at 260 and 220 mm, respectively. This could potentially be 

interpreted as resulting in a predicted water level of 60 and 20 mm, respectively 

which represents a high loss of available instream habitat. However, a consideration 

of flow changes in the streams would provide a more useful assessment. Keesing 

(2022) states that these streams “are in poor condition and the aquatic assemblages 

in them are both robust but also able to manage low flows through use of the 

hyporheic which they do now every year.” I do not consider the assessment correct, 

as degraded streams need to be improved, not degraded further. The hyporheic 

zone could also be impacted by this drawdown, reducing available refugia habitat.     

 

6.13 The methodology associated with these reductions relies on a very limited water 

level dataset (cross sectional measures of ten pools, 40 run reaches and 22 riffle 

reaches), collected during late summer/autumn when surface water levels (and 

likely shallow groundwater levels) were elevated after a wet summer. It is noted in 

Keesing (2022) that “several rainstorms uncharacteristic of the period occurred on 

top of a notably wet summer in general” prior to the field surveys. Recorded reach 

scale water levels are provided in Table 1 as an ‘average depth’; however, this is 

not representative of low flow summer periods, when impacts to surface water are 

expected to be highest.  This could have underestimated seasonal low water levels 

and therefore predicted remaining water levels, resulting in the applicant not 

assessing the worst-case scenario in terms of ecological impacts.    

 

6.14 Therefore, in my opinion, there is still uncertainty in the assessments provided by 

Keesing (2022) based on the Aqualinc modelled reduction numbers and averaged 

water depth, and effects on smaller streams and rivers are potentially significant 

relative to the water levels and flows of these smaller stream reaches.  

 

6.15 Statements made in Keesing (2021, 2022) on instream conditions and values being 

low within the Tranche 2 catchment reinforce the need to retain flow within these 

smaller streams, which are important habitat for aquatic life and provide different 

habitat requirements to the larger streams in which augmentation is proposed.  As 

noted in the report, there is a strong presence of dwarf galaxiids (Galaxias 

divergens) and longfin eel (Anguilla dieffenbachii) in the New Zealand Freshwater 



 
 

Fish Database (NZFFD) records, which both have the threat classification status of 

At Risk – Declining (Dunn et al. 2018) and require habitat protection and 

enhancement, not reduction. In addition, the wider Tukituki catchment contains at 

least 18 native freshwater fish species, eight of which are classified as At Risk -

Declining.  This diverse range of fish species will utilise differing habitats throughout 

the catchment, with fish communities often limited by flow conditions. Therefore, 

further reductions in small stream flows have the potential to further reduce the 

diversity of fish in the Ruataniwha Basin waterways.  

 

6.16 Keesing (2021, 2022) concludes that the effects of increased intermittency are 

negligible/less than minor, in particular the reports discuss how aquatic organisms 

can be resilient to drying (macroinvertebrates can burrow to the hyporheic zone, 

fish can move to more suitable areas upstream or downstream). While resilience of 

aquatic fauna in intermittent systems does occur, it is a result of stress responses 

by aquatic fauna and is not a mitigation technique for reducing water levels in 

waterways.  

 

6.17 While I agree that fish are mobile and can move away from drying reaches, this is 

dependent on a range of factors including available access to habitat upstream or 

downstream, speed of drying, and presence of suitable refugia pools/habitat. 

Reductions in reach-scale water level, or exacerbation of drying reaches resulting 

in an increase in the frequency, duration and/or spatial extent of drying as a result 

of drawdown/flow depletion has the potential to result in the following:  

(a) loss of fish spawning habitat,  

(b) loss of migration pathways for native fish,  

(c) loss of watercourse connectivity,  

(d) loss of habitat for fish and invertebrates,  

(e) reduction in available hyporheic zone,  

(f) mortality though drying or unsuitable water quality conditions, and  

(g) degraded water quality as a result of reduced dilution capacity.   

 

National Policy Statement – Freshwater Management (NPS-FM 2020) 

 

6.18 I am aware that the National Policy Statement – Freshwater Management (NPS-

FM 2020) has directed that freshwater be managed to give effect to Te Mana o te 

Wai (Policy 1) and the need to put the health and wellbeing of water bodies and 



 
 

freshwater ecosystems first. In addition, Policy 7 states ‘the loss of river extent and 

values is avoided to the extent practicable’, Policy 9 states 'the habitats of 

indigenous freshwater species are protected’ and Policy 10 states ‘the habitat of 

trout and salmon is protected’.  

 

6.19 I consider that further loss of flow and increased drying in already impacted 

waterways does not align with these policies and it is unclear how the potential 

effects from these applications will be mitigated, or even monitored over time. Minor 

extensions of intermittency may be manageable for aquatic fauna, but the 

frequency, duration and extent of drying of these systems is uncertain, and the 

modelled surface water effects have significant uncertainty, as described in the 

evidence of Mr Neil Thomas. 

 

Effects on wetlands 

 

6.20 Water level reductions in wetlands in the Ruataniwha Basin as a result of the 

proposed deep groundwater takes have been deemed to cause no ecological 

adverse effect of importance by Keesing (2022). This assessment is based on aerial 

review and a walkover of 18 wetlands in the potential drawdown area, in which the 

author determined 12 of the potential wetlands were ‘duckponds’ and therefore did 

not meet the requirements of natural wetlands under the requirements of the NPS-

FM, as they are ‘constructed’ wetlands. Of the remaining four wetlands, three have 

been classified as ‘natural’. The classification of the remaining wetland is unclear.  

 

6.21 The only significant wetland within the project area recognised by HBRC at the time 

of the applicants’ assessment was Mangatewai Wetland. This was not assessed by 

Keesing (2021, 2022) as it is outside the modelled contours. It has been assumed 

by the applicants that there are no further significant wetlands within the Tukituki 

catchment, as none are indicated in Clarkson and Bartlam (2017) or recognised by 

HBRC.  

 

6.22 A recent wetland mapping exercise by HBRC (Singers 2022) provides an overview 

of wetlands located within the proposed abstraction area, as shown in Figure 2 

(attached to the end of this evidence). This wetland mapping layer was not available 

to the applicants when the application was submitted, and it is unclear if all wetlands 

were included in the assessment. Figure 4 within Keesing (2022) indicates that 



 
 

many of the downgradient wetlands, and wetlands within the upper Tukituki River 

were not assessed.  

 

6.23 Wetlands assessed by Keesing (2021, 2022) were not classified based on formal 

delineation following the Ministry for the Environment (MfE) protocols but were 

based on whether some artificial components were present. I do not agree with this 

approach for identifying natural wetlands.  Often, those ‘man-made’ systems will be 

modified natural wetlands, for example a landowner could have blocked drainage 

to create more open water, and wetland habitats (including flora and fauna) develop 

to this new area. It is my opinion that consideration for their ‘current’ values should 

have been included in the assessment, as under the RMA any land water margins 

that “support a natural ecosystem of plants and animals that are adapted to wet 

conditions” is a wetland. It is important to consider both the RMA and NPS-FM 

definition of wetlands when assessing effects.  

 

6.24 Several areas within the Basin were determined to be natural inland wetlands (as 

defined by the NPS-FM) by Keesing (2021, 2022), these are the Tikokino Road 

wetland, Waipawa stop-bank wetland, and the Parson Road wetland. These 

wetlands are not in the HBRC layer but are located nearby and are potentially 

connected to HBRC identified wetlands.  

 

6.25 Inglis Bush was raised as an area of concern for potential drawdown effects, and 

further investigation was completed by Keesing (2022) to understand the drivers of 

change to this system. Keesing (2022) determined that Inglis Bush is not a wetland; 

however no formal wetland survey was completed, and the springs that feed the 

wetland were not assessed. Inglis Bush is not within the modelled drawdown area 

and the nearest take (Tukitiki Awa) seeks to use groundwater in place of an existing 

surface water abstraction during low flows. 

 

6.26 Submissions from the Inglis Bush Community Trust and Forest & Bird highlight the 

high value of the Inglis Bush as a remnant kahikatea forest and wetland that 

provides habitat for the Spotless Crake/ Pūweto (threat classification of ‘declining’), 

long tailed bat (Pekapeka) and rare flora (Oleria virgata). As the kahikatea forest 

needs access to groundwater any reduction of groundwater levels has the potential 

to impact to Inglis Bush. The Inglis Bush Community Trust states, in its submission, 

that past and current levels of water abstraction have had a significant negative 



 
 

effect on the reserve and that the proposed groundwater abstraction will lead to 

further detrimental effects. In my opinion, based on the groundwater model review 

and evidence of Mr Thomas, it is still uncertain if the proposed groundwater take 

could result in a further cumulative impact on groundwater levels at and around 

Inglis Bush. In addition, Keesing (2022) states that the current changes occurring 

to the forest are a result of tree age, not groundwater reductions; however, no 

evidence is provided to support this statement. 

 

6.27 Overall, the assessments provided in Keesing (2021, 2022) conclude that 

reductions in wetland water levels within the predicted draw down area will not 

change detrimentally as a result of the predicted water level changes and that the 

wetlands assessed are deep enough that the predicted reduction in water level will 

not impact the ecological condition of the wetlands. While this could be correct, one-

off water level measures during a wet period is not indicative of ‘worst-case’ 

conditions, or even summer base flow conditions in wetlands within or downgradient 

of the predicted drawdown, therefore impacts on wetlands within the Ruataniwha 

Basin could be higher, or more widespread, than those assessed. It is important to 

consider the range of seasonal water levels when assessing effects to ecological 

values and function, particularly lower seasonal water levels.  

 

Effects of surface water quality 

 

6.28 Many watercourses in the Ruataniwha Basin are impacted by landuse, with 

elevated nutrient concentrations. The Plan Change 6 Dissolved Inorganic Nitrogen 

(DIN) target is breached at all monitoring sites that have the majority of their water 

sourced from the Ruataniwha Plains or are immediately downstream of this 

influence (SOE Tukitiki). Some watercourses within the Ruataniwha Basin, for 

example the Mangaonuku Stream at Tikokino Road, have elevated nitrogen 

concentrations (Total Nitrogen 5-year median - 2.05 mg/L) and trends are ‘very 

likely degrading’. 

 

6.29 Potential nutrient changes due to land use changes proposed with the Tranche 2 

irrigation takes is considered in the technical review undertaken by Ms Katherine 

McCusker. In addition to land use impacts, an increase in nutrient concentrations 

as a result of augmentation water discharge to Ruataniwha Basin surface 

watercourses has the potential to result in an increase in primary productivity 



 
 

(periphyton and/or macrophyte growth) or add to cumulative water quality effects 

within watercourses which are already degraded. For smaller streams, where 

augmentation is not proposed, a reduction in water/ flow levels could also result in 

a reduction in the assimilation capacity of the stream to dilute contaminants from 

diffuse and direct discharges.  

 

6.30 Deep groundwater quality, and the potential effects of its discharge to surface water 

was not assessed in the application. Review of this groundwater quality data 

(Morgenstern et al, 2012, HBRC, 2019) shows nitrate-nitrogen, ammoniacal-

nitrogen, dissolved reactive phosphorus, dissolved oxygen and metals 

concentrations could cause adverse effects to smaller streams receiving 

augmentation water. It is noted that there may be more capacity for dilution in the 

larger streams (for example the Waipawa River). An assessment of the effects of 

the augmentation discharge should be provided by the applicants.   

 
7. PROPOSED CONSENT CONDITIONS 

7.1 The applicants have proposed ecological enhancement through the following 

proposed condition of consent:  

“excluding stock from, and plant appropriate plant species within, the riparian 

margins of streams that are within the consent holder’s landholding to a total 

stream length that is the lesser of 20% of the total stream length on the consent 

holder’s land holding or 750 linear metres”.  

 

7.2 Clarification from the applicants is required as to how this goes beyond the recent 

changes to stock exclusion requirements for landowners. The regulations apply to 

any river that is wider than 1 m anywhere in the land parcel (measured as the bed 

width bank-to-bank) and require a minimum setback of 3 m from the bed of a lake 

or river (except where a permanent fence is already present). 

 

7.3 While the proposed planting will improve the biodiversity values of these streams, 

provide shading and overhanging vegetation, and filter overland flow, it will not 

mitigate the effects of increased stream drying. In addition, as many of these 

streams are intermittent and the proposed groundwater take could result in further 

drying, there is question on how the riparian planting will succeed in such dry 

conditions.  



 
 

 

8. CONCLUSIONS 

8.1 The consents for the Tranche 2 groundwater takes could, if granted, result in effects 

on the following related to surface water: 

 

(a) Effects on flows including seasonal low flows in the major rivers that 

discharge from the basin (i.e. the Waipawa River and the Tukituki River) 

where minimum flow levels are set. 

 
(b) Effects on smaller streams and rivers that occur within the basin and are 

tributaries to the Waipawa and Tukituki Rivers including reduced instream 

habitat, drying of reaches, and an increase in the frequency, duration 

and/or extent of intermittent reaches. 

 

(c) Reductions in shallow groundwater levels which could impact stygofauna 

communities and a lowering of the hyporheic zone, a potential refugia 

habitat for surface water fauna during intermittent flow periods.  

 

(d) Effects on wetland water levels within the Ruataniwha Basin. 

 

(e) Potential surface water quality effects as a result of augmentation water 

quality.  

 
8.2 In my opinion, the applicants have adequately demonstrated that the impact of the 

proposed abstractions on low flows in the major rivers at the basin outlets can be 

offset by the proposed augmentation flows, likely up to a 1 in 10-year event.  

Therefore, in most years, the impact of the proposed activities on low flows at these 

locations is likely to be manageable through water level/flow monitoring and the flow 

augmentation, provided the augmentation water reaches those locations.  

 

8.3 However, effects in some years could be much greater if the consented 

augmentation volume is reached prior to or during low flow periods, and this has 

not been assessed by the applicants. There are also still questions regarding lag 

times of augmented water that will be injected to bores and effects upstream of the 

augmentation sites, including the main stem of these rivers and their associated 

small tributaries and riparian wetland habitat. In addition, there are also 



 
 

unaddressed questions on the impacts of augmentation water to receiving water 

quality.  

 
8.4 Assessments of the potential impacts of the abstractions on smaller streams within 

the Ruataniwha Basin are more uncertain. The surface water and ecology 

assessments have confirmed that there are likely to be effects to many of the 

waterways assessed and indicate that impacts on flows in some streams could be 

large compared to the flows/water levels measured in the stream, resulting in 

complete drying of stream reaches and habitats, or resulting in an increase to the 

frequency, duration and/or extent of intermittent reaches. These changes have the 

potential to cause impacts to ecological values such as loss of fish spawning habitat, 

loss of migration pathways for native fish, loss of connectivity, loss of habitat for fish 

and invertebrates, reduction in available hyporheic zone, mortality, and reduced 

water quality as a result of reduced dilution capacity. 

 

8.5 In my opinion, drawdown estimates and resulting instream habitat changes are 

uncertain and could be greater than shown by the applicants.  The assessment in 

Keesing (2022) relies on a limited set of averaged water depth data from the end of 

a wet summer period, and therefore does not account for seasonal low flows, when 

aquatic systems are most stressed. If considering these low flows, it is likely that 

stream drying would be more widespread and of greater intensity than accounted 

for in the assessment.  

 

8.6 I do not consider this to be in alignment with policy 7 of the NPS-FM which states 

that “the loss of river extent and values is avoided to the extent practicable”. The 

Essential Freshwater1 package is a national direction is to ‘stop further degradation 

of our freshwater systems and to start making immediate improvements, so water 

quality improves within five years, and to reverse past damage to bring our 

waterways and ecosystems to a healthy state within a generation’. I do not agree 

that the potential effects of the groundwater take are aligned with these objectives.  

 

8.7 The applicants’ assessment concludes that “as a broad conclusion we are confident 

that no stream within the basin potentially affected by the deep aquafer abstraction 

will, because of existing intermittent nature, or sufficiency of water, and robust 

 
1 https://environment.govt.nz/assets/Publications/Files/essential-freshwater-overview-factsheet.pdf 



 
 

condition, be adversely affected by the proposal”. I do not agree with this statement, 

and consider instream habitat reductions and further drying, including an increase 

in the frequency, duration and/or spatial extent of drying in intermittent steams, will 

result in a reduction of ecological values.  

 

8.8 Riparian planting is proposed to mitigate the effect of reduced flow. While this will 

improve the ecological and biodiversity values of the streams, I do not consider this 

provides suitable mitigation for increased intermittency and stream reach drying. 

There are also questions into the potential success of riparian planting if shallow 

groundwater and stream water levels are reduced as a result of the proposed 

groundwater take. Stream fencing for stock exclusion (minimum 3m setback) is 

already required under the current regulatory framework, therefore the applicants 

will need to complete these works where stock are present, regardless of this 

application.  

 

8.9 In my opinion, the potential effects outlined by the applicants will result in adverse 

effects to streams and potentially wetland habitat within the Ruataniwha Basin. 

Proposed mitigation is not considered sufficient and further baseline data on 

seasonal variation in small stream flows and wetlands is required to understand the 

magnitude of potential effects. 

 

 

 

 

Laura Drummond 

     

8 August 2022 
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Consent Properties

Buchanan Trust No.2

I & P Farming

Papawai Partnership

Plantation Road Dairies

Purunui Trust

Springhill Dairies

TAFT

TukiTuki Awa

Augmentation discharge

Modelled impacts on stream flow (L/s)

-10 - -5

-5 - -2
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2 - 5
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Mean Annual Low Flow (NIWA REC2 model)
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0 - 5
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> 1,000

Key:



Applicant Properties
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