
 
 

 

MEMO 
 

To: The PPC9 Hearings Panel 

From: 
Jeff Smith – Manager Science 

Ellen Robotham – Policy Planner 

Date: 9 June 2021 

Subject: APPENDIX 11 - PLAN CHANGE 9 S42A REPORT 

 
Background 
 
Appendix 11 to the Hawke’s Bay Regional Council S42A Hearing Report is a memorandum 
that summarises hydrological information relevant to proposed Plan Change 91. The Appendix 
11 memo was not subject to full technical review and was inadvertently lodged with the Section 
42A Report with errors and factually inaccurate information. 
 
After writing this technical memo, the main author of the memo (Mona Wells) has resigned 
from Hawke’s Bay Regional Council and is no longer available to inform the PPC9 hearing 
process. 
 
Here, we attach a marked-up, revised version of the Appendix 11 memo. We also provide a 
summary of major technical revisions and implications of those revisions for the Section 42A 
Report and evidence that has been lodged by submitters. 
 
Major technical revisions to the Appendix 11 memorandum 
 
Major revisions to the Appendix 11 memorandum include: 
 

1. Deletion of planning evidence or advice that was provided by the technical expert. This 
includes statements regarding “sustainability” and degradation of a resource, which in 
this case are considered inappropriate for a technical expert to assert in expert witness 
evidence. 

2. Irrelevant information (for example, discussion of the stream depletion calculator) has 
also been deleted. 

3. Deletion of assessment of the groundwater resource based on water budget analysis. 
In the Appendix 11 memo, the author asserts that the purpose of groundwater 
management is to ensure that discharge from an aquifer does not exceed recharge 
(referred to as Out>In by the author).  

While the water budget may be contemplated in groundwater management, decisions 
on limits to groundwater development should primarily consider the size of discharge 
that can be captured without causing unacceptable effects. For example, effects of 
groundwater abstraction on hydraulically connected surface water bodies are 
considerably important in PPC9. 

Groundwater capture is largely independent of recharge, but depends on the dynamic 
response of the aquifer system to pumping – which is best identified using groundwater 

                                                
1 The s42A Appendix 11 memorandum is titled Summary of Key Elements of Science Pertaining to 
Water Quantity in Proposed Plan Change 9 – TANK and was authored by Mona Wells and Rosa 
Kirkham. 
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models2. This modelling approach was used to assess the effects of groundwater 
abstraction (capture) on surface water bodies and other dynamic responses, to inform 
PPC9. 

4. Irrigation water use in Figure 12 is substantially over-estimated from 2015-2019 due to 
an inappropriate “adjustment factor” that the author applied. This has subsequently 
been corrected in Robert Waldron’s evidence in reply3 (dated 19 May 2021). 

 
Policy Implications 
 
The memo was intended to be a summary of the science relied upon to inform the provisions 
of PPC9 as described in paragraph 1200 of the Section 42A report. As such, reporting officers 
did not change PPC9 planning provisions based on Appendix 11, bar one exception.  
 
The one exception to this approach is in relation to the definition of Actual and Reasonable. 
Based on the over-estimated irrigation water in Figure 12 of the memo, reporting officers 
changed the definition of Actual and Reasonable. This error has since been amended based 
on the evidence of Mr Waldron. 
 
The water quantity provisions of PPC9 as notified are justified by the Section 32 Report which 
references relevant scientific reports or TANK Group meeting decisions specifically. 
Amendments to the water quantity provisions of PPC9 through the Section 42A Report and 
the Section 42A Addendum Report have been based upon submissions and expert evidence 
provided by submitters or the Council’s experts. 

 
Submitters who reference Appendix 11 
 
The following table identifies evidence that has been lodged by submitters which references 
Appendix 11. 
 

                                                
2 Bredehoeft, John. (2002). The Water Budget Myth Revisited: Why Hydrogeologists Model. Ground 
water. v40(4). pp 340-5.  
3 Appendix 10 to the HBRC s42A Addendum Report 



 
 

 

 

Submitter evidence  Evidence compiled  Page & Paragraph  Excerpts – references to Appendix 11  Affected by the 
amendments  

Andrew Dark  
HB Winegrowers  

Part 1  
  

  

Page 41   
para 80-86  

The Appendix 11 Technical Water Quantity memo (pg 18) refers 
to the “dry climate” scenario that was run with the Heretaunga 
Aquifer Groundwater Model. In this scenario, climate conditions 
and pumping that are representative of the 2012 – 2013 
irrigation season were repeated every year for the next hundred 
years. This is a conservative scenario, as it assumes that water 
use is high every year, rather than varying from year to year…..  
  
I note that In Figure 12 of the Appendix 11 memo, water use for 
the 2019 – 2020 irrigation season (a drought year) has been 
estimated at around 105 Mm3. The memo states that irrigation 
water use for this season was based on model results. No further 
details are provided, however, on how the updated volumes in 
this figure were derived.  
  

Unlikely  
Mr Waldron’s evidence 
addresses the error with 
actual water use 
estimation.  
  

    Page 121  
Para 91-94  

However, since the publication of these reports, a further five 
years of data, overlapping with the period of enforced 
measurement and reporting, is now available. I refer to Figure 12 
in Appendix 11 to the s42A Report which illustrates total 
groundwater pumping (Mm3 /year) per water cycle year between 
2010/11 to 2019/2020. The data in the figure demonstrates that 
for the years 2010/2011 through to 2018/2019 inclusive, that 
total groundwater pumping is at or below 90Mm3.  
  

Unlikely   
As above  

Gerard Willis  
Lowe Corporation  

Part 2  Page 44  
Para 72  

Here I consider it instructive to note that Figure 1 of the technical 
memo attached to the s42A report (Appendix 11) very clearly 
shows industrial use (as a whole) has been static over the past 
two decades while irrigation use has grown significantly. 
Similarly, Figure 12 of that memo shows that over the past 
decade, municipal take has grown markedly while industry has 

Unlikely  

https://www.hbrc.govt.nz/assets/Document-Library/TANK/TANK-evidence/Expert-Evidence-Received-from-Submitters/Evidence-Compiled-Part1.pdf
https://www.hbrc.govt.nz/assets/Document-Library/TANK/TANK-evidence/Expert-Evidence-Received-from-Submitters/Evidence-Compiled-Part2.pdf
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remained static. In other words, now that PCC9 requires 
allocation to phased out, industry is bearing a considerable 
burden of that reduction. It is, in effect being penalised for not 
using more of its consented allocation when it could have, in 
order to now address an over-allocation problem caused by 
significant growth by other sectors.  
  

Morry Black  
Te Taiwhenua o 
Heretaunga  

Part 3  Page 86  
Para 172  
  

Appendix 11 to the s42A report in reference to the Heretaunga 
Aquifer refers to a water balance as being where water going in is 
equal to water coming out. What it fails to include in this 
equation is that water storage should stay the same to achieve 
sustainable management of the resource. Water storage is being 
gradually lost as is confirmed by Harper 2015 (Figure 4-1) and 
various regional council SOE reports.  
  

Likely  

    Page 96  
Para 220 - 221  

Page 2 of the s42A report Appendix 11 Memo under the sub-
heading “Sustainability / Sustainable”, confirms that the science 
reports and the language therein are predicated on the 
Brundtland report of 1987, where the focus was on sustainable 
development, not sustainable management of natural and 
physical resources, which is the purpose of the Act. This implies 
the s42A report is relying on science backed by sustainable 
development principles, rather than sustainable management.  
  

Likely  

    Page 109  
Para 280 - 287  

The Appendix 11 Memo from the s42A report summarises the 
key elements and concepts that informed the freshwater 
quantity provisions in PPC9. Diagram A (page 1) shows that 180 
Mm3 has been allocated from an aquifer system that until 
recently was thought to be recharged at an average rate of 188 
Mm3 per annum.  
  

Unlikely  
PPC9 acknowledges and 
addresses this over 
allocation  

Gillian Holmes  
Hort NZ  

Part 4  Page 385  
Para 33-34  

Numerous investigations have been undertaken into the 
groundwater and surface water within the TANK catchment as 

Unlikely  

https://www.hbrc.govt.nz/assets/Document-Library/TANK/TANK-evidence/Expert-Evidence-Received-from-Submitters/Evidence-Compiled-Part3.pdf
https://www.hbrc.govt.nz/assets/Document-Library/TANK/TANK-evidence/Expert-Evidence-Received-from-Submitters/Evidence-Compiled-Part4.pdf
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part of the PC9 process as summarised in Appendix 11 of the 
Section 42A report. 34. The main investigations and modelling 
work completed that have relevance to my evidence are as 
follows:  
a) Development of a SOURCE model (WWLA 2018) and 
subsequent scenario running using calibrated SOURCE model 
(HBRC, 2018 c);   
b) Development of a groundwater model of the Heretaunga 
Plains groundwater (HBRC, 2018a) and subsequent scenario 
modelling (HBRC, 2018b); and   
c) Development of stream flow depletion calculator (HBRC, 
2021b).  

Lay Evidence Week 1          

Witness  Link  Page & Paragraph  Excerpts  – references to Appendix 11  Affected by the 
amendments  

Ngaio Tiuka  
NKII  

Here  Page 14  
Para 36-44  

The biggest environmental and cultural issue in Heretaunga is 
disappearance of freshwater. Section 42A appendix 11 summed it 
up well:   
“groundwater levels and river and stream flows are decreasing 
due to water use”13, the condition of freshwater resources in the 
Heretaunga Plains is degrading, and Out > In entails that this 
circumstance is not sustainable.  
  

Likely 

    Page 33  
Para 83  

Regulatory measures and hard limits need to be established 
based on environmental and cultural limits and sustainability to 
give effect to the hierarchy. For example, a total limit for the 
aquifer as discussed later in my evidence, would be based on 
ground water budget of ins and out as initially described in 
appendix 11 to the Section 42 report. Instead, it is based on 
irrigation demand, i.e. the last consideration in Te Mana o te Wai 
NPS FM 2020 hierarchy.  

Likely 

 

    Page 35  
Para 92-97  

The logical accounting consideration for the management of 
groundwater quantity, is don’t take out more than what’s going 

Likely 

 

https://www.hbrc.govt.nz/assets/Document-Library/TANK/TANK-evidence/Evidence-Received-Week-1/120-NKII-Evidence-Ngaio-Tiuka.pdf
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in. In = Out principle as described in the section 42A, appendix 11 
report, page 1. It also states, page 2 “groundwater levels and 
river and stream flows are decreasing due to water use” 31 , the 
condition of freshwater resources in the Heretaunga Plains is 
degrading, and Out > In entails that this circumstance is not 
sustainable.  
  

Shade Smith  
NKII  

Here  Page 6  
Para 19 – 34  

The memo in Appendix 11 of the Hearings report titled 
“Summary of Key Elements of Science Pertaining to Water 
Quantity in Proposed Plan Change 9 (PPC9) – TANK” outlines the 
general scientific basis for the policies and objectives of PPC9 that 
relate to water allocation.  
  
The Appendix 11 memo generally lacks detail on groundwater 
levels showing the extent of the decline that has already 
occurred historically, e.g. the past 70 years, despite this being of 
prime importance in being able to contextualise the current 
groundwater level situation.  
  
I also note the description of recharge source to the aquifer in 
the Appendix 11 memo is out of date. There is no recognition of 
hydrochemistry and isotope data showing robustly that the 
groundwater signature in the southern half of the aquifer is 
predominantly inconsistent with recharge from rivers (GNS 
2018).  
  
Returning to the Appendix 11 memo there appears to be an 
unstated assumption that there is a background “steady 
state/equilibrium” condition which will simply be resolved by 
placing a limit on groundwater (and river) pumping. This is by no 
means certain given, as mentioned previously, the amount of 
drainage that has been undertaken (and continuing), changes to 

Likely 

 
  

https://www.hbrc.govt.nz/assets/Document-Library/TANK/TANK-evidence/Evidence-Received-Week-1/120-NKII-Evidence-Shade-Smith.pdf
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the river recharge mechanism, climate change, change in 
catchment vegetation, and soil loss.  

    page 12  
Para 57 - 65  

In continuance of the above discussion on the 
Paritua/Karewarewa and in relation to specific references in the 
Appendix 11 memo in PPC9, and in policy 44 to the 
Paritua/Karewarewa Stream, I note that the memo ‘call[s] into 
question whether it [Paritua Stream] is very well connected with 
groundwater’, and states that instead of declining groundwater 
levels, ‘stream flow may be more closely related to rainfall’.  

Likely 

 
  

 
 



 

 

Marked up revisions to s42A Report Appendix 11 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 


