
  

 

 

Before the Hearings Panel of the Greater Wellington Regional Council 
 
 
 
In the Matter of the Resource Management Act 1991 
 
And 
 
In the Matter of the Greater Wellington Regional Council’s Proposed 

Natural Resources Plan pursuant to section 66 & 67 of the 
Act 

 
 
 
 
 
 
 
 
 

Statement of Evidence of 

 

Jon Williamson 

for the Wairarapa Water Users Society and Ongaha Farms Limited 

 
Dated:  28 August 2017 

 
 

 



Page 2 of 52 

Table of Contents 

INTRODUCTION ........................................................................................................................... 3 

EXECUTIVE SUMMARY ................................................................................................................ 8 

ACCURACY AND APPROPRIATENESS OF THE GROUNDWATER CATEGORY MAPS ...................... 11 

CHALLENGES FOR WATER USERS SEEKING RE-CLASSIFICATION ................................................ 30 

PROPOSED GUIDANCE FOR RE-CLASSIFICATION ....................................................................... 35 

THRESHOLDS FOR DISTINCTION BETWEEN GROUNDWATER CATEGORIES ............................... 39 

OVERVIEW OF GWRC’S APPROACH TO GROUNDWATER CATEGORISATION ............................. 42 

APPENDIX A.  OVERVIEW OF ONGAHA FARMS LIMITED’S CASE ................................................ 49 

APPENDIX B.  AQUITARD LEAKAGE FACTOR WITH AQUITARD HYDRAULIC CONDUCTIVITY ....... 51 
 

  



Page 3 of 52 

INTRODUCTION 

Qualifications and Experience 

1. My full name is Jonathan Lindsay Williamson. 

2. I am the Managing Director of Williamson Water Advisory (WWA), a firm currently with 

five staff specialising in water related natural resource management.  The firm was 

founded in January 2015.  Between 2000 to 2015, I held various technical and 

managerial roles in the natural resource management and irrigation sectors with 

Sinclair Knight Merz (now Jacobs). From 1995 to 1999 I was based in Sydney 

undertaking a range of hydrogeological work in the mining and municipal water supply 

sectors. 

3. I have a Bachelor of Science (BSc) in Earth Science (1993), and a Master of Science 

and Technology first class honours (MSc(Tech)[I]) (1995) in Hydrology and Geology 

from the University of Waikato.  

4. I have 22 years’ specialist technical expertise in hydrogeology, hydrology and irrigation 

engineering covering a wide spectrum including data collection and analysis; coding, 

testing and investigations; modelling; engineering design; construction contract 

management; report writing; community and stakeholder consultation; resource 

consent hearings; and technical working panels.  I have provided independent advice 

across a wide spectrum of client types within New Zealand, including Regional 

Councils, District Councils, corporate agri- and hort- businesses, energy generators, 

water management groups, and water bottling companies.   

 

Selected Relevant Experience 

5. A selection of previous projects I have been involved is provided in the following 

paragraphs to demonstrate the breadth of experience and range of clients I routinely 

work for. 

(a) Kaituna and Rangitaiki Catchment SOURCE Models.  On behalf of Bay Of 

Plenty Regional Council, I am the technical leader on the development of two 

large eWater SOURCE catchment models being developed for the purposes 

of informing the setting of water management zone water quantity and quality 

limits.   
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(b) Ruahuwai (Upper Waikato) Catchment Model.  I am senior member of a 

team comprising three consultants in NZ and Australia currently developing a 

calibrated daily time step catchment flow and water quality model (SOURCE) 

and a groundwater flow and water quality model (MODFLOW/MT3D) of the 

catchment between Lake Taupo and Lake Ohakuri.  I led the construction, 

calibration and prediction simulation of the MODFLOW model, and personally 

undertook calibration of a number of sub-catchments with the Soil Moisture 

Water Balance Model (SMWBM), in support of the SOURCE modelling. The 

model is the scientific basis underpinning expert evidence on behalf of a water 

management group for Waikato Regional Council’s Plan Change 1. 

(c) Tasman Plan Change 52 – Upper Motueka.  On behalf of Horticulture New 

Zealand, I undertook a reliability assessment for the water users in the Upper 

Motueka given the proposed water allocation rules under Tasman District 

Council Plan Change 52 (PC52) given actual use and various future use 

scenarios. 

(d) Pūhoi to Wellsford Road of National Significance – Pūhoi to Warkworth 

Section.  On behalf of the New Zealand Transport Agency, I was lead 

hydrogeologist responsible for a team assessing the groundwater effects of the 

proposed road, and prepared and presented evidence to a Board of Inquiry. 

(e) Waterview Connection Tunnel and Great North Road Interchange Project 

During the Interim Project Alliance Agreement phases of this $1.4B project, I 

was lead hydrogeologist for a consortium comprising Leighton Contractors and 

Fulton Hogan.  In my role, I was responsible for a team of four hydrogeologists 

assessing the potential impacts of the tunnel on local groundwater conditions 

with respect to stream baseflows and ground settlement effects.  

(f) Tauhara II Geothermal Power Development – On behalf of Contact Energy 

Limited I provided evidence relating to groundwater level and water quality 

effects from ground disposal of separated geothermal fluid from the proposed 

power station. 

(g) Valletta-Ashburton Groundwater Management Zone Hearing.  On behalf of 

Canterbury Regional Council between 2008 and 2010 I undertook a peer 

review of a groundwater model developed for 78 joint applicants seeking a 

combined groundwater take of 3.6 m3/s for pastoral irrigation purposes.  I also 
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prepared a Section 42 Officers Report and Hearings Evidence, and participated 

in Environment Court joint witness conferencing. 

 

Scope of Evidence 

6. I have been asked by the Wairarapa Water Users Society Incorporated (WWUS) and 

Ongaha Farms Limited to provide evidence on water allocation matters that are under 

consideration at Hearing Stream 3.  

7. I was not involved in the submissions that were prepared on behalf of WWUS or 

Ongaha Farms Limited. 

8. I attended the pre-hearing meetings in Masterton on 11 April, but could not attend the 

meeting on 18 May 2017.  However, my colleague Dr. Edda Kalbus attended this 

meeting and briefed me on what was discussed. 

9. My evidence relates to the definition, delineation and integrity of groundwater 

categorisation in the pNRP. 

10. The subject areas that I will cover are as follows: 

(a) Accuracy and appropriateness of the groundwater category maps; 

(b) Challenges for water users seeking re-classification; 

(c) Proposed guidance for re-classification; and 

(d) Thresholds for distinction between groundwater categories. 

 

List of Documents Reviewed 

11. Begg, J.G., Brown, L.J., Gyopari, M., Jones, A., 2005. A review of Wairarapa geology 

- With a groundwater bias (Client Report  2005/159). Prepared by GNS for Greater 

Wellington Regional Council. 

12. Daughney, C.J., McAlister, D., Jackson, B.M., Guggenmos, M., Begg, J., 2009. 

Assessment of groundwater and surface water chemistry in the Upper and Lower 

Wairarapa Valley (GNS Science Report 2009/21). Institute of Geological & Nuclear 

Sciences. 
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13. Freeze and Cherry (1979): Groundwater, Prentice Hall; Swiss Standard SN 670 010b, 

Characteristic Coefficients of Soils, Association of Swiss Road and Traffic Engineers 

(in: Geotechdata.info, http://geotechdata.info/parameter/permeability.html (as of 7 

October 2013). 

14. Gyopari, M., and McAlister, D., 2010. Wairarapa Valley groundwater resource 

investigation (Technical Publications GW/EMI-T-10/73-75). Greater Wellington 

Regional Council. 

15. Hughes, B., 2017.  Statement Of Primary Evidence Of Brydon Nicholas Hughes On 

Behalf Of Wellington Regional Council.  Technical – Water Allocation: The Form And 

Content Of The Proposed Conjunctive Management Framework. 

16. Hughes, G., and Gyopari, M., 2014.  Wairarapa Valley Groundwater Resource 

Investigation.  Framework for Conjunctive Water Management.  Appendix B page 91. 

(pers. comm. Hughes). 

17. Jones, B.J., Gyopari, M., 2006. Regional conceptual and numerical modelling of the 

Wairarapa Groundwater Basin. Greater Wellington Regional Council. 

18. McConchie, J., 2016.  Statement of Evidence in of an objection under S.357A of the 

Resource Management Act 1991 (Application No. 140136). 

19. Morgenstern, U., 2005. Wairarapa Valley Groundwater - Residence time, flow pattern, 

and hydrochemistry trends (GNS Science Report 2005/33). Institute of Geological & 

Nuclear Sciences. 

20. Reworked Schedule P 12 May 2017 (Document presented at 2nd pre-hearing meeting 

on 18 May 2017 in Masterton). 

21. Thompson, M.  2014.  Naturalising low flows in the Ruamahanga River.  Unpublished 

GWRC technical report. 

22. Williamson Water Advisory, 2017a.  Memo_Modelling Study_v4.pdf, dated 4 May 

2017. 

23. Williamson Water Advisory, 2017b.  Memo_Modelling Study_v4_Addendum 1.pdf, 

dated 17 May 2017. 

24. Williamson Water Advisory, 2017c.  Memo_Modelling Study_v4_Addendum 2.pdf, 

dated 2 June 2017. 
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Expert Code of Conduct 

25. I have read the Code of Conduct for Expert Witnesses as contained in the Environment 

Court’s Consolidated Practice Note (2014), and I agree to comply with it.  My 

qualifications are set out above.  I confirm that the issues addressed in this brief of 

evidence are within my area of expertise.  I have not omitted to consider material facts 

known to me that might alter or detract from the opinions expressed.  
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EXECUTIVE SUMMARY 

26. My evidence relates to the definition, delineation and integrity of groundwater 

categorisation in the pNRP. 

 

Accuracy and Appropriateness of the Groundwater Category Maps 

27. The first part of my evidence discusses the accuracy and appropriateness of the 

groundwater category maps.  A number of submitters raised concerns that the models 

used to describe and derive the conjunctive management framework (including 

Category A, B and C definitions, allocation limits, catchment management units and 

sub units and Schedule P) are too uncertain for the Ruamahanga catchment, being 

based on a sub-regional to regional scale and therefore not site specific enough to 

accurately draw lines on a map categorising different groundwater areas and depths.  

28. The overriding concern of submitters is that flawed groundwater categorisation could 

unreasonably influence all subsequent groundwater take consenting processes and 

decision making.  

29. In my evidence, I examined one reach of the Lower Ruamahanga River valley from 

Waihenga Bridge to Pukio.  The outcomes of my investigation support the submitters 

concerns, and the inference from this outcome is that other areas may also not conform 

to GWRC’s current groundwater categorisation.  I acknowledge that I have not 

investigated any other areas of the Ruamahanga as part of my review work and the 

preparation of this evidence. 

30. The key reasons for my conclusion that the proposed groundwater categorisation is 

inappropriate in the Waihenga Bridge to Pukio reach of the Ruamahanga River, are: 

(a) The groundwater categorisation was largely mapped on the basis of the spatial 

extent of Q1 alluvium deposits in the QMap geological coverage.  However, Q1 

alluvium can comprise mud, silt, clay, sand and gravel, which are materials 

displaying a wide range of contrasting hydraulic conductivity.  I developed a 

geological model for this reach of the river using publicly available borelog data 

that shows 92% of the 102 bores in this reach have silt and clay at the surface, 

and of these 61% have greater than a 5 m thickness of silt and clay at the 

surface.  Therefore, the assignment of gravel (only) and hydraulic conductivity 

associated with gravel (100 m/d or 1.16x10-3 m/s) to the top layer of GWRC’s 
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groundwater model on the basis of the QMap Q1 alluvium coverage in this 

reach of the river is inaccurate. 

(b) I proposed an alternative conceptual geological model based on the borelog 

data and knowledge of the depositional environment, which suggests the 

recent river channels (and paleochannel) are underlain by a thin narrow veneer 

of river gravels overlying a thicker widespread silt and clay deposit that is 

typically 9 m thick, but up to 15 m in places. 

(c) The Council’s cross section shows that out of the 25 bores in the reach only 3 

bores were fully screened within the Q1 alluvium and the remaining 22 were 

screened within the Q2-Q4 gravels.  This indicates that drillers had limited 

success finding water in the Q1 alluvium and continued downwards until the 

Q2-Q4 gravels were struck, implying the permeability and yields of the Q2-Q4 

gravels is likely to be significantly greater than the Q1 alluvium. 

(d) GWRC experts indicate that a significant flux in or out of the river is required to 

classify an aquifer as highly connected, yet the calculated gains and losses in 

this reach of the river were less than the instrument error associated with the 

flow measurements themselves (i.e. <10% of the measured flow).  Therefore, 

the calculated gains and losses were both inconclusive and small, or 

insignificant in proportion to flow and not supportive of strong connectivity. 

(e) The Institute of Geological and Nuclear Sciences (GNS) has investigated 

groundwater chemistry and age in Ruamahanga valley and found groundwater 

in the Q2-Q4 aquifer in the Lower Ruamahanga area has a completely different 

signature to that of the river water, exhibiting higher concentrations of dissolved 

solids, iron and manganese, and lower concentrations of dissolved oxygen.  

Furthermore, GNS found that the age of groundwater in the Q2-Q4 aquifer in 

this area is from 55 to > 80 years old.  This implies the groundwater is very old 

and almost stagnant, which is a stark contrast from the river and could only 

occur with a high degree of confinement from the river and associated shallow 

Q1 sediments.   

(f) Groundwater modelling undertaken by my firm replicated the model Council 

Officers presented in the Ongaha Objection Hearing.  The modelling results 

showed conclusively that with a high hydraulic conductivity value of 1.16x10-3 

m/s in the surficial sediments, simulated groundwater chemistry in both the 
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shallow aquifer and deeper Q2-Q4 aquifer would be very similar.  GWRC’s 

model assumption of high hydraulic conductivity in the Q1 sediments in this 

location is, therefore, incorrect. 

(g) I recommended that the groundwater categorisation maps in the area of the 

evidence discussed (Lower Ruamahanga Management Zone - Waihenga 

Bridge and Pukio) be adjusted to properly reflect the hydrogeological evidence 

and to strengthen the guidance for reclassification by significantly reducing 

ambiguity and uncertainty.  

 

Proposed Guidance for Reclassification 

31. The second part of my evidence outlines the challenges faced by water users seeking 

reclassification, and used the Ongaha Farms case as an example. 

32. While GWRC has recognised and included a list of requirements1 to provide guidance 

on reclassification, it is too general and not specific enough in terms of the amount and 

quality of information required, how the information will be assessed, and what criteria 

will be applied in the assessment. 

33. I recommended the Council adopt a scheme (albeit after expert conferencing) akin to 

what I developed for this hearing, which provides a definitive checklist and weighted 

scoring system, and a grading scale for groundwater category classification. 

 

Thresholds for Distinction Between Groundwater Categories 

34. Schedule P provides some criteria for the distinction between Category B – High and 

Category B – Moderate.  This is an important distinction because water takes in 

Category B - High may be subject to low-flow restrictions, while water takes in Category 

B - Moderate are not subject to low-flow restrictions. 

35. The distinction is based on the magnitude of the stream depletion effect, which 

represents the proportion (%) and the rate (L/s) of the water take that is ultimately 

derived from the river or stream.  

                                                
1 Proposed as a new Schedule yet unnumbered. 
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36. My concern with the way the criteria in Schedule P are currently defined is that the 

stream depletion rate threshold of 10 L/s is inappropriately high (too restrictive) for 

large rivers and inappropriately low (not restrictive enough) for small rivers and 

streams. 

37. I have reviewed rules from other regions and recommend a compromise that sought 

to balance the categorisation criteria with size of river, while also being cognisant of 

the new guidance I have proposed for reclassification.  

 

Overview of GWRC’s Approach to Groundwater Classification 

38. In the last section of my evidence, I provide a commentary on a number of 

inconsistencies and inaccuracies that I believe fundamentally impacts on the reliability 

of work presented to this Hearings Panel.  

 

ACCURACY AND APPROPRIATENESS OF THE GROUNDWATER 

CATEGORY MAPS 

39. The water management framework of the pNRP is premised on the classification of 

locations with respect to their hydraulic connectivity between groundwater and surface 

water.  Areas with high hydraulic connectivity essentially mean that the water source 

of the groundwater take is effectively the surface water in the river, stream or lake.  The 

high connectivity aquifers are typically riparian aquifers associated with the present-

day course of the river itself, or older valley floor alluvium aquifers that have limited or 

no low permeability materials separating themselves (both in a vertical and horizontal 

sense) from the river.   

40. Categories A, B and C are defined as shown in Table 1 below.  As the original category 

designations, particularly for the sub-categories of Category B, were confusing, re-

worked category designations were presented at the pre-hearing meeting on 18 May 

20172. Table 1 shows both the original and the re-worked designations together with 

the original definition as in the notified plan. 

                                                
2 Reworked Schedule P 12 May 2017 (Document presented at 2nd pre-hearing meeting on 18 May 2017 in Masterton). 
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Table 1. Definition of groundwater categories. 

Category 

(pNRP 31 

July 2015) 

Category re-worked (18 

May 2017) 

Definition (pNRP 31 July 2015) 

Category A 

groundwater 

Direct Connection 

(Category A) groundwater 

Groundwater directly connected to surface water at the locations 

generally shown in Figures 7.2, 7.5, 7.6, 7.7, 7.8 and 7.9 in chapter 7; 

Figures 8.1 and 8.2 in chapter 8; and Figure 10.1 and 10.2 in chapter 10. 

Taking water from Category A groundwater is considered to be surface 

water allocation. 

Category B 

groundwater 

(directly 

connected) 

High Connection 

(Category B) groundwater 

Groundwater not classified as either category A groundwater or category 

C groundwater and which is defined as being directly connected to 

surface water through applying the tests in Schedule Q (efficient use). 

Category B groundwater (directly connected) is at the locations generally 

described in Tables 7.3 and 7.4 in chapter 7, Table 8.2 chapter 8 and 

Table 10.2 in chapter 10. Taking water from category B groundwater 

(directly connected) is considered to be surface water allocation. 

Category B 

groundwater 

(not directly 

connected) 

Moderate Connection 

(Category B) groundwater 

Groundwater not classified as either category A groundwater or category 

C groundwater and which is defined as being not directly connected to 

surface water through applying the tests in Schedule Q (efficient use). 

Category B groundwater (not directly connected) is at the locations 

generally described in Table 7.5 in chapter 7, Table 8.3 in chapter 8 and 

Table 10.3 in chapter 10. Taking water from category B groundwater (not 

directly connected) is considered to be groundwater allocation. 

Category C 

groundwater 

Limited Connection 

(Category C) groundwater 

Groundwater not directly connected to surface water at the locations 

generally shown in Figures 7.2-7.9 in chapter 7, Figures 8.1-8.2 in 

chapter 8, and Figure 10.1 in chapter 10. Taking water from category C 

groundwater is considered to be groundwater allocation. 

 

41. For simplicity, I will use the following terms for the categories in this document: 

Category A, Category B - High, Category B - Moderate, and Category C. 

42. Category A water takes are allocated from the surface water allocation and are subject 

to low-flow restrictions.  Category B - High water takes are allocated from both surface 

and groundwater allocation amounts and may be subject to low-flow restrictions.  

Category B - Moderate water takes are allocated from the groundwater allocation and 

are not subject to low-flow restrictions.  Category C water takes are also allocated from 

the groundwater allocation and are not subject to low-flow restrictions. 



Page 13 of 52 

43. We originally understood that information used to support the boundaries in each 

category were through analysis of: 

(a) geological information (Begg et al. 20053);  

(b) hydrochemical information (Morgenstern, 20054; Daughney et al. 20095); and 

(c) groundwater modelling (Jones and Gyopari, 20066; Gyopari and McAlister, 

20107).  

44. However, Hughes (2017)8 in his s42A report for GWRC says in paragraph 7.18 that 

“In the Wairarapa Valley, the spatial extent of the Category A classification was largely 

mapped on the basis of the spatial extent of Q1 alluvium deposits in the QMap 

geological coverage”.  Q1 alluvium can comprise mud, silt, clay, sand and gravel, 

which are materials displaying a wide range of contrasting hydraulic conductivity.  

Therefore, the assignment of gravel and hydraulic properties associated with gravel on 

the basis of the QMap Q1 alluvium coverage in this reach of the river is considered 

extremely inaccurate. 

45. Hughes (2017) added that the “subdivision was supported by multiple lines of 

evidence”.  It would appear the key line of evidence, which GWRC’s hydrological 

experts (Dr. Gyopari in particular) seem to have placed great emphasis on, was 

“Observed gains and losses in stream flow indicating significant recharge/discharge 

flux between surface and groundwater” as shown in Figure 119 of Hughes (2017), 

reproduced in Figure 1 below. 

                                                
3 Begg, J.G., Brown, L.J., Gyopari, M., Jones, A., 2005. A review of Wairarapa geology - With a groundwater bias (Client Report  

2005/159). Prepared by GNS for Greater Wellington Regional Council. 

4 Morgenstern, U., 2005. Wairarapa Valley Groundwater - Residence time, flow pattern, and hydrochemistry trends (GNS Science 

Report 2005/33). Institute of Geological & Nuclear Sciences. 

5 Daughney, C.J., McAlister, D., Jackson, B.M., Guggenmos, M., Begg, J., 2009. Assessment of groundwater and surface water 

chemistry in the Upper and Lower Wairarapa Valley (GNS Science Report 2009/21). Institute of Geological & Nuclear Sciences. 

6 Jones, B.J., Gyopari, M., 2006. Regional conceptual and numerical modelling of the Wairarapa Groundwater Basin. Greater 

Wellington Regional Council. 
7 Gyopari, M., and McAlister, D., 2010. Wairarapa Valley groundwater resource investigation (Technical Publications GW/EMI-T-

10/73-75). Greater Wellington Regional Council. 

8 Hughes, B., 2017.  Statement Of Primary Evidence Of Brydon Nicholas Hughes On Behalf Of Wellington Regional Council.  

Technical – Water Allocation: The Form And Content Of The Proposed Conjunctive Management Framework. 
9 The original source of this map was Hughes, G., and Gyopari, M., 2014.  Wairarapa Valley Groundwater Resource Investigation.  

Framework for Conjunctive Water Management.  Appendix B page 91. (pers. comm. Hughes). 
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Figure 1.  Reproduction of Figure 11 from Hughes (2017) showing Council’s interpretation on river 

gains and losses.  

 

46. The problem with this map is that it provides no context on the magnitude of the gain 

or loss relative to the flow in the river, and therefore significance of it.  Bearing in mind 

that a significant flux in or out of the river is required to classify an aquifer as highly 

connected, as stated in paragraph 7.18 of Hughes (2017).  What percentage of flow is 

quantified as significant?  To be classified as neutral, there must be an upper-most 

limit or parameter for a neutral classification, beyond which it is quantifiable or 

significant.  Does neutral mean that the aquifer is not connected to the river?  These 

are important questions that do not appear to be addressed in the Council’s 

assessments. 

47. Furthermore, close examination and reanalysis of the data provided in Thompson 

(2014)10 shows the following: 

(a) Relatively neutral upstream of Wardell’s; 

                                                
10 Thompson, M.  2014.  Naturalising low flows in the Ruamahanga River.  Unpublished GWRC technical report. 
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(b) Strong gains between Wardell’s to Morrison’s Bush; and 

(c) Downstream of Morrison’s Bush any gains or losses in flow in the river appear 

to be inconclusive, and in fact the magnitude of the reported gains and losses 

are less than the reported error in the flow measurements. 

48. In Jones and Gyopari (2006) on page 46 it states “Below Morrison’s Bush, flow in the 

river remains steady, however the relatively high flow in this reach compared with the 

upper river means the error on the flow measurements is high”.  In Section 7.3.5 of 

Gyopari and McAlister (2010), it states “The relatively large rates of flow in this river 

mean that it is not possible to confidently identify losing and gaining patterns because 

the standard gauging error is too high at +/- 10%”.   

49. To demonstrate my point, I have reproduced Thompson’s (2014) Figure 3.1 in Figure 

2A) below and added an additional graph B), which shows the calculated gains and 

losses underlain by the error band calculated from the percentage error of the 

measured flow (10%) reported in both Jones and Gyopari (2006) and Gyopari and 

McAlister (2010).  The error band is presented to simply demonstrate that the 

magnitude of calculated gains and losses is mostly less than the magnitude of error 

(bandwidth) in the measured data.  That is, the gains and losses are not significant. 

50. After discussing the inconclusive flow gauging results and high potential error, Jones 

and Gyopari (2006) went further on page 49, and in my opinion with potential bias and 

preconception, stated “Conceptually, we expect there to be a high degree of 

connection between the river and the shallow near-river Q1 gravels.”  While I agree 

with this statement on face value, I believe it inappropriate in the context it was written 

because it infers that the gain or loss is significant, when the data does not support 

this. 

Furthermore, the data presented in Thompson (2014) for the February 2007 gauging shows 

neutral conditions between Morrisons Bush and Moiki and a slight gain between 

Moiki and Waihenga.  The 2007 data was not reported in Table 7.3 of Gyopari and 

McAllister (2010), which unexplainably selects only the 2006 data to present, and 

excludes the 2007 data that is inconsistent with their previous views.   
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A) 

 

B) 

 

Figure 2.  A) Concurrent (same day) gauging results for the Ruamahanga River during times of low 

flow (Thompson, 2014) and B) Calculated gains and losses with error band. 
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51. Gyopari and McAllister (2010) go onto to state that “The gauged loss between 

Morrisons Bush and Walls11 is consistent with the conceptual understanding that this 

reach of the Ruamahanga River recharges both shallow and deeper aquifers and is a 

recharge source for deeper confined aquifers in the lake basin”.  This statement was 

made even though the 2007 data shows the river is gaining. 

52. This tends to suggest that the 2006 and 2007 data sets have not been treated equally 

(i.e. both data sets are inconclusive, but only the 2007 was ignored), which 

demonstrates, in my opinion that the Council’s technical experts had a conceptual 

model in mind and were not willing to question or change it, even in the face of new 

data (regardless of its source).  

53. Many water users classified as Category A, (bearing in mind these are people who live 

and work on the land) have expressed their doubts about the accuracy and 

appropriateness of these boundaries through submissions, as they have not observed 

typical behaviours of directly connected waters in their bores and the river sections 

adjacent to their farms. 

54. I will now discus one such users concern and the basis for it to demonstrate this point 

and predicament many water users would face if the currently proposed groundwater 

classification maps became operative.  The reader is referred to Appendix A for an 

overview of the Ongaha Farms Limited case. 

55. Ongaha Farms Limited, which is situated between the Waihenga and the Walls 

concurrent gauging sites, and is mapped Category A (<20 m), brought a compelling 

case in my opinion and that of Dr Jack McConchie before me, that the aquifer tapped 

by their bores is not directly connected to the river.  Council to date has strongly 

rejected this and the detailed supporting technical evidence relating to an objection to 

low flow restriction conditions on groundwater takes, which included Dr McConchie’s 

evidence at a Council Appeal Hearing12, water quality testing, testpit excavations and 

geological logs, level surveys, and groundwater flow and water quality modelling that 

replicated and extended GWRC’s experts’ own modelling13,14,15.  This case is also 

                                                
11 Also referred to as the Makahi property. 
12 McConchie, J., 2016.  Statement of Evidence in of an objection under S.357A of the Resource Management Act 

1991 (Application No. 140136). 

13 Williamson Water Advisory, 2017a.  Memo_Modelling Study_v4.pdf, dated 4 May 2017. 

14 Williamson Water Advisory, 2017b.  Memo_Modelling Study_v4_Addendum 1.pdf, dated 17 May 2017. 

15 Williamson Water Advisory, 2017c.  Memo_Modelling Study_v4_Addendum 2.pdf, dated 2 June 2017. 
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discussed in the context of re-classification in the next part of my evidence from 

paragraphs 73. 

56. My observations from bore logs and site visits indicate the widespread presence of 

low-permeability silt and clay units (Figure 3) separating the shallow (<20 m) Q2-Q4 

aquifer from the Q1 aquifer directly connected to the river (Figure 4) in an area that is 

mapped as Category A.  Furthermore, there is a range of other evidence to support 

Ongaha’s case, probably the strongest of which is the hydrochemistry, which shows 

that the water is near stagnant with high concentrations of metals such as iron and 

manganese, low dissolved oxygen, and an age greater than 50 years16 – completely 

the opposite to that expected in an aquifer directly connected to the river.   

                                                
16  Morgenstern, U., 2005. Wairarapa Valley Groundwater - Residence time, flow pattern, and 
hydrochemistry trends (GNS Science Report No. 2005/33). Institute of Geological & Nuclear Sciences. 
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Figure 3.  Photographs of the extremely low permeability silt and clay in two test pits adjacent to 

two bores.  
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Figure 4.  Localised cross section through Ongaha Farm showing 9 m of dry silt and clay separating 

the Q2-Q4 gravel aquifer.  

 

57. The Council experts’ main argument has been that the widely varying nature of the 

lithologies (heterogeneity) of the aquifer, is such that it is unlikely to encounter the 

same materials over a wide enough area to create conditions that would disconnect 

the river from the aquifer.  On face value, this is a fair enough statement, but when you 

consider that the depositional environment of the valley involves cycles of glacial and 

interglacial periods lasting hundreds of thousands of years in geological time, and with 

these came typical sequences of deposition (or erosion as it may be), alternative 

conceptualisation are possible – as will be described below along with other supporting 

information. 

58. During glacial periods, sea level recedes significantly (reportedly over 100 m in the 

Wairarapa (Begg et al., 2005)), vegetation cover is reduced due to the freezing 

temperatures, and erosion of the hinterland and therefore sediment supply increases, 

hence the deeper gravel aquifers in the Wairarapa valley are attributed to glacial 

periods (Begg et al., 2005; Jones and Gyopari, 2006).  During interglacial periods, ice 

sheets melt, sea level rises and the coastline advance inland and estuarine and valley 

floor lacustrine (finer grained sediments) are deposited further inland than during 

glacial periods.  Begg et al. (2005) describe the distribution of surficial estuarine and 
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lacustrine sediment to the north of Lake Wairarapa, with deposits up to 30 m thick, 

which represents millions of years in geological time.   

59. It is likely that the 9 m thick silt and clay deposits encountered at Ongaha Farm are 

distal extensions of the estuarine and lacustrine deposits on the northern margin of 

Lake Wairarapa (i.e. inundated area) extending up to the vicinity of State Highway 53 

on both side of the valley, albeit not as thick in the eastern side of the valley.  

Furthermore, recent (in geological time) river channel meanders have cut paths 

through these silt and clay deposits and laid down narrow thin veneers of stream 

channel gravel deposits, which form the Q1 gravel aquifers (Figure 5).  In the appeal 

evidence of Dr. McConchie he made this exact point “the Q1 gravels at the ground 

surface and in the immediate vicinity of the Ruamahanga River would appear to be 

limited and to form a well-defined lens”.  

 

 

Figure 5.  Photograph of the true left bank of the Ruamahanga River (looking to the southeast), 

showing a thin veneer of river channel gravels and in the background, similar terrain to that of 

silt/clay found in the testpits (Figure 3) (pers. comm. Mr. J. Barton). 
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60. This conceptual geological model for the areas of Ongaha Farms is presented in 

Figure 6, noting that as you move up valley the sediment facies generally coarsen and 

the fine grained estuarine and lacustrine deposits taper out, hence this model is not 

valid further upstream (8-10 km).   

 

 

 

Figure 6.  Conceptual model of the hydrogeological situation in the locality of Ongaha Farms.  

 

61. To support the alternative conceptual model presented above, I requested the 

excavation of three testpits on Ongaha Farms (Figure 3) and undertook an extensive 

investigation of available geological information in this zone of the Lower Ruamāhanga 

Valley and compared the findings with the mapped categories. 

62. 183 borelogs were obtained from the NZ Geotechnical Database for the area between 

Wairio to Morrisons Bush and a three-dimensional geological model was created using 

Groundwater Modelling System17 (GMS) version 10.2.3.  The model is shown in Figure 

7 and has dimensions of 31 km in length, 1.5 to 7 km in width, and has an area of 154 

km2. 

63. Cross sections have been cut from the geological model to show the geological profiles 

in the area of Ongaha Farm, both at sub-regional and localised scales in Figure 8. 

 

                                                
17 http://www.aquaveo.com/software/gms-groundwater-modeling-system-introduction 



Page 23 of 52 

A) Borelogs (Vertical exaggeration = 50) 

 
B) 3D Solid model (Vertical exaggeration = 50) 

 

Figure 7.  Geological model between Wairio and Morrison Bush - A) borelogs B) 3D solid model.  
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Figure 8.  Geological fence diagrams for sub-regional area of Waihenga Bridge to Pukio.  
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64. Statistical analysis of the geological characteristics of bores in the Lower Ruamahanga 

Management Zone (Waihenga Bridge to Pukio) is provided in Table 2.  This shows 

that approximately 92% of the bores in the area have silt or clay at the surface and of 

these, 66% have a combined thickness greater than 5 m, with the average thickness 

being 13.9 m.   

 

Table 2.  Surface geological characteristics of bores in the Lower Ruamahanga Management Zone. 

 No. of 

bores 

% Depth 

Min Max Ave 

Total 108 100 6 182.4 23.8 

Significant (> 5 m thick) silt or clay at the surface  66 61 5.5 33.1 13.9 

Some (< 5 m thick) silt and clay at the surface 33 30.5 0.5 5 3.2 

Gravel or sand at the surface 9 8.3 2.6 25 10 

 

65. The geological model in Figure 8 shows significant heterogeneity18 at the surface and 

within the subsurface on the broad scale of the river valley being assessed, which is 

not unexpected and consistent with the views expressed in Jones and Gyopari (2006), 

Gyopari and McAlister (2010), and Gyopari (2017).  However, at sub-regional and local 

scales, some areas have well developed sequences of relatively homogenous units 

e.g. silts unit and clay unit adjacent to Ongaha Farm.  Again, this is not unexpected19 

and consistent with my alternative geological conceptualisation discussed in 

paragraph 59 and Figure 6 – which is of an interglacial deposit of finer low 

permeability sediments forming the top surface of the basin (in this sub-region) and 

relatively thin narrow lenses of coarse gravels associated with the river and its recent 

meanders (Q1 gravels) constituting riparian aquifers with limited volumetric storage 

capacity.   

66. The fact that the concurrent gauging data is inconclusive and at best neutral (as 

opposed to significantly gaining or losing), as described in Paragraphs 43 to 51) 

                                                
18 Geological heterogeneity refers to the constituent characteristics of earth materials (i.e. sediment 
type, colour, grain size, texture, sorting, hydraulic properties, etc.) being distinctly non-uniform in one 
or more of these characteristics over a spatial scale of interest.  Homogeneity is the opposite – i.e. 
uniform characteristics over a spatial scale of interest. 
19 Excavation testpit logs and bore geological logs indicate this. 
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supports the notion that the Q1 aquifer in this location, while connected to the river, is 

isolated from the deeper Q2-Q4 gravel aquifer and hence the Q1 aquifer has limited 

storage capacity to receive significant amounts of additional water during times of high 

river levels, nor discharge significant amounts of water during times of low river level. 

67. The implication of an incorrect geological interpretation and mapping is that the 

hydraulic properties assigned to the mapped geology will also be incorrect.  There is 

extensive testing to indicate the hydraulic conductivity of the gravel deposits in the 

Lower Ruamahanga Valley, however, there is no test data to my knowledge of the 

permeability of the silt and clay deposits.  This is unsurprising, because: 

(a) these deposits when encountered near the surface are often dry and therefore 

not tested easily in the field; and  

(b) these deposits do not yield significant quantities of water, therefore there would 

have been no reason for a driller seeking a water take to test them.  

68. While the test data available is skewed towards the gravels, there are many 

hydrogeological textbooks that present the typical range in hydraulic conductivity 

values for various common earth materials, as summarised in Table 3 for selected 

materials that are common in the Lower Ruamahanga Valley20.  The same information 

is presented schematically in Figure 9.  Hydraulic conductivity values of 10-6 m/s or 

less are typically associated with aquitards. Thus, materials such as silt, silty gravel 

and clay bound gravels as described at the other bore logs are usually considered 

aquitard materials.  

 

                                                
20 Freeze and Cherry (1979): Groundwater, Prentice Hall; Swiss Standard SN 670 010b, Characteristic 
Coefficients of Soils, Association of Swiss Road and Traffic Engineers (in: Geotechdata.info, 
http://geotechdata.info/parameter/permeability.html (as of 7 October 2013). 
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Table 3.  Hydraulic conductivity (K) range of various earth materials. 

Description K (m/sec) Aquifer hydraulic / water yielding 

characteristics 
Minimum Maximum 

GRAVEL 1.0x10-3 0.9 Extremely good 

Clean SAND 5.0x10-6 1.0 x10-2 Good to extremely good 

Silty sands  1.0 x10-7 1.0 x10-3 Poor to moderately poor 

Silty gravels, silty sandy gravels 5.0x10-8 5.0x10-6 Extremely poor to moderately poor 

Clayey gravels, clayey sandy gravels 5.0x10-9 5.0x10-6 Extremely poor to moderately poor 

SILT 1.0 x10-9 3.0 x10-5 Extremely poor to moderately poor 

Unweathered marine CLAY 6.0 x10-13 1.0 x10-9 Extremely poor 

 

Figure 9.  Hydraulic conductivity range and yield status for various common earth materials found in 

the Lower Ruamahanga Valley.  

 

69. The horizontal hydraulic conductivity value (Kx) used in Gyopari and McAlister (2010) 

for the shallow unconfined Q1 layer was 1.16x10-3 m/s (100 m/day).  This is considered 

to be at the high end of the range for clean sands and typical for an extremely good 

gravel aquifer in New Zealand.  However, as shown in the geological model (Figure 

8) and model statistics (Table 3) the materials typically encountered at the surface in 

the Lower Ruamahanga Management Zone comprise clay and silt, with less common 
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sand and gravels.  The value used would suggest a relatively homogenous layer 

comprising clean sands and/or gravel materials of very high hydraulic conductivity, 

which is simply not correct in this location.  The hydraulic conductivity value employed 

in the model should have reflected the heterogeneity of the sub-region, with a 

weighting towards the predominant materials - that of clay and silt values, which would 

likely have given a bulk combined value in the range of 1x10-8 m/s - 1x10-7 m/s.  

70. My colleague Dr. Edda Kalbus replicated the sub-regional model Dr. Gyopari 

presented at the Ongaha Farms Appeal Hearing, but replaced the erroneous hydraulic 

conductivity values Dr. Gyopari used with appropriate values, as described above.  The 

simulation results from the replica model indicated the following: 

(a) The modelled groundwater water quality in the pumped Q2-Q4 aquifer matched 

that measured in the aquifer (i.e. stagnant water), which could not be achieved 

using the values Dr Gyopari utilised; 

(b) the capture zone for the bores extends into the Martinborough Groundwater 

Management Zone (which is mapped as Category C) and 8 km upstream into 

the Moiki Groundwater Management Zone, as shown in Figure 10. 

 

Figure 10.  Capture zone after 10 years of pumping with horizontal hydraulic conductivity for the 

surficial silt/clay aquitard of 1.2x10-6 m/s).  
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71. Conclusions drawn from the various threads of strong evidence including inconclusive 

concurrent gaugings, geological evidence of a surficial aquitard, water quality evidence 

of highly evolved water, and numerical modelling of the capture zone, are that the Q2-

Q4 aquifer in this reach is not directly connected to the river.  Hence, a Category A 

classification is inappropriate. 

Recommendations 

72. An example has been provided in this evidence showing a zone (Lower Ruamahanga 

Management Zone) where the groundwater category maps are considered 

inappropriate, and given the scale of the mapping exercise undertaken, it is expected 

that similar errors in the maps may occur elsewhere.  In light of this, my 

recommendation is twofold: 

(a) Firstly, revision of the Groundwater Category Maps for the specific reach of the 

river discussed in this evidence (Lower Ruamahanga Management Zone - 

Waihenga Bridge and Pukio) as follows: 

(i) 0-20 m - Category A classification revised to 0-10 m - Category A (i.e. 

a depth range change only).21 

(ii) >20 m – Category A revised to >10 m - Category C (i.e. a depth and 

category change). 

(b) Secondly, strengthen the guidance for reclassification by significantly reducing 

ambiguity and uncertainty. This is discussed further in the following section.  

                                                
21 Refer to Appendix B, which shows the minimum vertical hydraulic conductivity required for low 
leakage or disconnection from the river. 
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CHALLENGES FOR WATER USERS SEEKING RE-CLASSIFICATION 

73. As outlined in the previous section, a discrepancy is apparent between the geological 

information available and the groundwater model from which the definition of 

groundwater categories as shown on the maps in the pNRP were developed. 

Specifically, the assumption that all shallow groundwater is strongly connected to the 

river in the Lower Ruamahanga management zone is incorrect.  It is therefore likely 

that the classification of some water users is incorrect, leading to unnecessary 

restrictions on water use that may substantially affect businesses dependent on water 

reliability and result in unforeseen economic outcomes for both downstream industry 

and interdependent regional communities. 

74. The pNRP contains a provision to enable a re-classification of a water take in case 

“there is clear hydrogeological information demonstrating that surface water depletion 

effects from takes are less than expected” (Schedule P).  However, it does not provide 

detailed enough guidance on what such “clear hydrogeological information” might be.  

75. In the pre-hearing meeting in Masterton on 18 May 2017, a list of information 

requirements to assess the groundwater take category was provided to the meeting 

attendees.  This has now been incorporated into the pNRP as new Schedule.  

However, this is a very general, high-level list that does not provide guidance on the 

amount and quality of information required, how the information will be assessed, and 

what criteria will be applied in the assessment.  

76. As an example of how the current provisions are not appropriate to enable a re-

classification of a take, I will describe the consenting challenges faced recently by 

Ongaha Farms Limited, who were introduced in the previous part of my evidence and 

a reminder that an overview of the case history is provided for context in Appendix A. 

77. In the following, I will explain how the evidence provided in this case compares with 

the provisions in the pNRP explained in paragraphs 74 and 75.  

78. Table 4 shows GWRC’s information requirements to assess the groundwater take 

category, what information was provided for the Ongaha Farm’s case, and what the 

outcome of presenting this information was. 



Page 31 of 52 

Table 4.  Overview of information requested and provided for the water take at Ongaha Farm. 

GWRC information 

requirements 

Interpretation Ongaha Farm information 

provided 

Outcome 

a) Analysis of local/sub-

catchment subsurface 

geology/stratigraphy. 

Directly connected 

groundwater is typically found 

in permeable, unconfined 

gravel aquifers along the 

riparian margins of rivers. The 

groundwater levels in these 

aquifers are at the same 

elevation and in direct contact 

with the river water.  

In the case where there is a 

low-permeability unit 

separating the pumped aquifer 

from the river, stream depletion 

effects are dampened and a 

direct connection is less likely. 

Three test pits have been dug; 

local water features indicating 

ponding (pond, lagoon) have 

been analysed; a 

hydrogeological cross-section 

has been prepared. In addition, 

a total of 183 bore logs at 

Ongaha and the Lower 

Ruamāhanga valley have now 

been analysed.  

Analyses indicated the presence of 

a low-permeability unit that 

separates the Q2-Q4 gravel 

aquifer, which is tapped by the 

Ongaha bores, from the river. 

GWRC dismissed the evidence 

and claimed that no continuous 

low-permeability unit can be 

derived because the subsurface is 

highly heterogeneous.  No 

scientifically justifiable evidence 

was presented to support the 

conclusion drawn by GWRC’s 

experts, which in my opinion 

frustrated the discussion. 

b) Relative groundwater and 

surface water levels and 

mapping of groundwater flow 

nets. 

If the groundwater level is 

higher than the river water 

level, groundwater flows 

towards the stream and vice 

versa. Relative groundwater 

and surface water levels 

therefore give an indication of 

gaining of losing conditions. 

Groundwater flow nets indicate 

the likely direction and 

magnitude of any surface 

water-groundwater interaction. 

River and groundwater levels 

have been surveyed and 

relative levels mapped. 

Results indicate that the mean 

water level in the river is at a 

similar elevation as the mean 

groundwater level in the bores 

indicating neutral conditions. 

However, the river water levels 

fluctuate up to 4 m while the bore 

levels fluctuate less than 1 m (also 

see section d in this table). 

c) Confident conceptualisation of 

the local and sub-regional 

groundwater environment 

including conceptual or 

quantitative water balance. 

A conceptual model of the 

groundwater environment 

represents the understanding 

of the groundwater system and 

describes the 

hydrostratigraphic units and 

the in- and outflow 

components. General 

conclusions can be drawn on 

whether or not the groundwater 

A conceptual model has been 

developed and a conceptual 

water balance derived. A 

numerical model has been 

derived from the conceptual 

model, which mimicked the 

groundwater model developed 

by GWRC.  Quantitative water 

balance has not been 

estimated. 

The conceptual model shows the 

aquifer is overlain by a unit of low 

permeability.  

GWRC dismissed the conceptual 

model based on their assumption 

of heterogeneity of the subsurface. 

Therefore, they also dismissed the 

numerical model.  

It remains unclear how the 

heterogeneity has been 
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GWRC information 

requirements 

Interpretation Ongaha Farm information 

provided 

Outcome 

system is connected to the 

surface water. 

incorporated in GWRC’s 

conceptual and numerical model, 

which consists of a uniform layer of 

high permeability at Ongaha – in 

contrast to the testpits and 

borelogs.  

d) Temporal groundwater level 

and relevant surface water 

level/flow variations. 

Groundwater levels fluctuating 

at a similar magnitude and 

timing as the surface water 

levels indicate a direct 

connection. 

Groundwater and surface 

water level fluctuations were 

analysed previously by Dr 

McConchie. 

The river water levels fluctuate up 

to 4 m while the bore levels at 

Ongaha fluctuate less than 1 m. 

The bores show a seasonal trend 

that follows the seasonal trend of 

baseflow in the river. However, 

flood events are not reflected in the 

groundwater levels. This indicates 

there is a lack of direct connection 

to the river. 

GWRC dismissed this conclusion 

and claimed the methods for water 

level analysis were not appropriate, 

while the methods used by Dr 

McConchie were the same 

methods used by GWRC.  This 

inconsistency frustrated the 

conferencing process. 

e) Analysis of aquifer testing 

undertaken in accordance with 

Schedule T requirements to 

determine localised aquifer 

hydraulic properties. 

Aquifer hydraulic properties are 

required for the calculation of 

drawdown and stream 

depletion effects. 

Testing of the Q2-Q4 aquifer 

had been undertaken for the 

initial resource consent 

application. 

There was no disagreement about 

the hydraulic property values for 

the gravel aquifer itself.  Just 

disagreement on the structure of 

the sedimentary profile and 

parameters applied to the surficial 

layer. 

f) Analysis of results from 

additional previous aquifer 

testing from sub-catchment area 

to determine representative 

aquifer parameters. 

Aquifer hydraulic properties are 

required for the calculation of 

drawdown and stream 

depletion effects. 

Results from previous aquifer 

testing have been taken into 

account when building the 

groundwater model. 

Ditto above. 

g) Evaluation of aquifer 

boundary effects evident in 

pumping test data. 

The shape of the time-

drawdown curve obtained from 

pumping test data can indicate 

This was not undertaken by me 

as original pumping test data 

was not available to my team. 

A re-analysis of previous pumping 

tests done by Dr. Gyopari indicated 

a weak leakage signature. 
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GWRC information 

requirements 

Interpretation Ongaha Farm information 

provided 

Outcome 

whether pumping induces 

leakage from an overlying unit 

or an adjacent river.  

However, the pumping duration 

was not sufficiently long for the full 

form of the response to develop. A 

solution for confined aquifers could 

equally have been fitted to the 

data.  

h) Analysis of surface water 

hydrology (e.g. gains/losses, 

representative flow statistics). 

The magnitude of gains/losses 

indicates the degree of 

connectivity.  

Analysis of concurrent 

gaugings as reported in Jones 

and Gyopari (200622) has been 

done by Dr McConchie. 

Concurrent gauging data did not 

provide clear evidence whether the 

river reach near Ongaha is a 

gaining or a losing reach; it 

appears neutral i.e. neither gaining 

or losing, which is to be expected if 

no significant aquifer is connected 

to the river. Measured gains or 

losses were below the uncertainty 

of flow measurements.  

Nevertheless, GWRC “expect there 

to be a high degree of connection” 

(Jones and Gyopari, 200623). 

i) Measurement/analysis of 

streambed conductance or use 

of GWRC mapped streambed 

parameters. 

Streambed conductance is a 

function of streambed hydraulic 

conductivity and streambed 

geometry and determines the 

degree of connection between 

aquifer and river. A highly 

conductive streambed enables 

a high degree of connection.  

A value for streambed 

conductance was adopted from 

the river bed hydraulic 

conductivity value of 250 m/d 

presented in Dr. Gyopari’s 

evidence. 

Measurements of streambed 

conductance require 

measurements of streambed 

hydraulic conductivity and 

streambed thickness, or the 

installation of a bore near the 

stream to conduct a test pumping 

exercise to measure the hydraulic 

response of the sediments. It is 

unrealistic to expect a consent 

applicant to undertake these 

investigations, which are extremely 

complex to organise and undertake 

with a degree of precision that 

would be acceptable to Councils.  

It is also unclear from where to 

obtain “GWRC mapped streambed 

parameters”.  

                                                
22 Jones, B.J., Gyopari, M., 2006. Regional conceptual and numerical modelling of the Wairarapa Groundwater Basin. Greater 
Wellington Regional Council. 
23 Jones, B.J., Gyopari, M., 2006. Regional conceptual and numerical modelling of the Wairarapa Groundwater Basin. Greater 
Wellington Regional Council. 
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GWRC information 

requirements 

Interpretation Ongaha Farm information 

provided 

Outcome 

j) Hydrochemical analyses. Aquifers recently recharged by 

rivers typically have a 

hydrochemical signature 

similar to river water, with low 

concentrations of most ions. 

Aquifers with more evolved 

groundwater (i.e. not recently 

recharged) typically have 

higher concentrations of most 

ions and are likely to have 

higher concentrations of 

substances such as NH4-N, Fe 

and Mn indicating oxygen-poor 

conditions. 

Hydrochemical analysis of the 

water from Ongaha and 

neighbouring bores was 

undertaken. A modelling study 

of the effect of mixing of river 

water and groundwater in 

response to pumping at the 

Ongaha bores was 

undertaken. 

The groundwater at Ongaha has a 

very different chemistry from the 

river water and is greater than 50 

years in age. It is high in iron and 

manganese which indicates 

oxygen-poor conditions and thus 

disconnection from the 

atmosphere.   Furthermore, the 

water chemistry is stable over the 

pumping season, indicating that no 

mixing with river water occurs. 

Modelling indicated that if there 

was a direct connection, dilution 

effects would be measurable. 

GWRC dismissed the 

hydrochemistry data and claimed 

that the differences in 

hydrochemistry between river and 

groundwater do not provide 

evidence of low connectivity.  

It is unclear why hydrochemical 

analysis are included in this list if 

they are not considered to provide 

meaningful evidence, as 

demonstrated in this case. 

 

79. In summary, most of the items on the list of information to be provided have actually 

been provided, and the findings in my opinion demonstrate that there is no direct 

connection between the groundwater at Ongaha and the Ruamāhanga River. 

However, the evidence was dismissed mainly for two reasons: 

(a) GWRC experts claimed that no conclusions on the subsurface characteristics 

could be drawn due to the heterogeneity; and  

(b) GWRC experts interpreted the available information differently. 

80. However, while GWRC experts found it easy to dismiss our data, they did so without 

any robust substantiation, used parameters in their analysis which are not supported 
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by field data (i.e. aquitard hydraulic conductivity values), and were inconsistent in their 

application of field data (i.e. concurrent gauging results).  

81. While the list of information requirements to assess the groundwater take category 

does not mention the assessment of stream depletion, the stream depletion effect is 

the only criteria given in the pNRP to distinguish between Category B - High and 

Category B - Moderate groundwater.  No criteria are provided to distinguish between 

Categories A and B or B and C.  

82. Due to the lack of clear criteria, it will be very difficult for water users to achieve a re-

classification of their water take as any assessment of the information provided will be 

arbitrary.  The Ongaha case is a good example of such arbitrary argumentation and 

dismissal of evidence based on opinions rather than scientific criteria.  It would seem 

from this case that the only way to reclassify groundwater would be an expensive 

hearing following by an even more expensive Environment Court process, and this 

would follow an already extensive financial outlay for testing and analysis. 

Recommendations 

83. With regard to groundwater category reclassification guidelines, I recommend the 

following: 

(a) make the list more definitive and the process clearer, e.g. as suggested in the 

following section; OR  

(b) place the pNRP change process on hold while independent terms of reference 

are developed and implemented to provide a more thorough analysis of the 

groundwater connectivity (similar to that discussed in the following section) in 

the areas of concern raised by submitters. 

 

PROPOSED GUIDANCE FOR RE-CLASSIFICATION 

84. As discussed in the previous section, the pNRP contains a provision to enable re-

classification of a water take in a case where “there is clear hydrogeological information 

demonstrating that surface water depletion effects from takes are less than expected” 

(Schedule P).  The criteria given in Schedule P and the list of information requirements 

to assess the groundwater take category do not provide sufficiently definitive guidance 

to enable a re-classification of a water take in a robust way. I therefore suggest 
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amending the list into a form of checklist or weighted score-sheet that provides a 

framework for clearly defining the degree of connection with the river and hence 

groundwater take category. 

85. The proposed score-sheet in Table 5 is designed to define the groundwater take 

category and is setup on the basis of the definition for a highly connected aquifer 

(Category A).  The score-sheet consists of eight items, each with a weighting that 

reflects the relative strength of evidence in isolation.  Some separate items are similar, 

which is also a reason for assigning a lower weighting, such as Items B) and C) 

groundwater / surface water relative level and level fluctuations, and Items E) and F) 

the aquifer hydraulic response and aquifer leakage factor.    

86. If the water user conforms to an item’s definition (”Yes”), that item would be assigned 

a score of zero.  If the water user does not conform to the definition for that item (“No”), 

that item is provided the weighted score.  An aquifer that is highly connected to a river 

or stream would receive a score of 0, while a fully confined aquifer would receive the 

maximum score of 50.  Hence, higher scores denote stronger evidence of aquifer 

confinement and the onus is on the applicant to gain points to change categories.   

87. Under this arrangement, a proposed grading scale for scores will be used to determine 

the groundwater category classification, as exemplified in Table 6.  I would anticipate 

that the exact grading scale would be a topic for expert discussion and welcome this.  

88. The classification of Category B – High and Category B – Moderate would fall outside 

the range of either Category A or Category C, and hence would be defined on the basis 

of the provisions discussed in the following section.   

89. However, the provisions for definition of Category B – High and Category B – Moderate 

could be incorporated into the schedule provided here in Table 5 and Table 6.  For 

example, Table 6 could be modified to include a score range for both these categories, 

which would do away with the need for further complexity and ambiguity in 

understanding how a take is categorised. 
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Table 5. Proposed checklist for the assessment of the groundwater take category. 

GWRC information requirements Checklist 

(“Yes” potentially indicates higher 

connectivity; 

“No” potentially indicates lower connectivity) 

Yes No Weight-

ing 

Score 

A) Geology 

Analysis of local/sub-catchment 

subsurface geology/stratigraphy. 

The riverbed is located within the same 

hydrostratigraphic unit as the aquifer i.e. there is 

no low-permeability unit24 of thickness greater 

than 1 m separating the aquifer from the river. 

  10  

B) Groundwater / Surface Water 

Levels - Relative 

Relative groundwater and surface water 

levels and mapping of groundwater flow 

nets. 

Relative groundwater and surface water levels 

indicate strongly gaining or losing conditions OR 

groundwater flow nets indicate a strong 

groundwater flow direction towards or away from 

the river (i.e. the river is either a sink or a 

source). 

  5  

C) Groundwater / Surface Water Level 

– Fluctuations 

Temporal groundwater level and relevant 

surface water level/flow variations. 

Groundwater levels fluctuate at a similar 

magnitude and timing as the surface water levels 

(including high and low flows). 

  5  

D) Aquifer Hydraulic Response to 

Pumping 

Evaluation of drawdown response and 

any aquifer boundary effects evident in 

pumping test data. 

The shape of the time-drawdown curve obtained 

from test pumping data from a test duration in 

excess of 48 hours indicates pumping-induced 

leakage from an overlying shallow aquifer 

connected to a river, or from an adjacent river. a  

  5  

E) Aquifer Leakage Factor 

Aquitard leakage factor (ALF), defined as 

the hydraulic conductivity (K’) of the 

confining layer divided by its thickness 

(B’). 

Using calculation from a test pumping exercise 

of 48 hours duration or greater, the calculated 

ALF has a value of 1x10-7 sec-1 or greater 

(implying moderate to high leakage).25 

  5  

F) River Gains or Losses 

Analysis of river reach concurrent 

gaugings. 

Concurrent gauging indicates significant gains or 

losses (>20% of river flow)26. 

  5  

                                                
24 Hydraulic conductivity of less than 1x10-6 m/s or materials that predominately include silt, clay, or hard competent (unfractured) 

rock. 

25 Classification of leakage category, is in accordance with the diagram provided in Appendix B. 

26 If 10% of the flow is instrument error, a significant gain or loss must be at least double this to provide limited doubt.  
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GWRC information requirements Checklist 

(“Yes” potentially indicates higher 

connectivity; 

“No” potentially indicates lower connectivity) 

Yes No Weight-

ing 

Score 

G) Hydrochemical Analyses. The hydrochemistry of bore water and river 

water is similar, and/or, mean residence time of 

groundwater is < 1 year.  

  10  

H) Stream Depletion Assessment. 

Using either a numerical model or 

approved analytical model. 

The stream depletion effect is more than 60%. 

Note: Requires information on: 

• Aquifer hydraulic properties. 

• Aquitard hydraulic properties (if present). b 

• Streambed hydraulic properties. c 

  5  

TOTAL SCORE  

Notes: 

a requires analysis of aquifer testing undertaken in accordance with Schedule T requirements 

b estimated from aquifer testing or textbook values 

c use of GWRC mapped streambed parameters provided in (GWRC to add reference) 

 

 

 

Table 6.  Proposed grading scale for groundwater category classification. 

Score from Checklist 

(from low to high) 

Category 

0 to 10 Category A 

35 to 50 Category C 
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THRESHOLDS FOR DISTINCTION BETWEEN GROUNDWATER 

CATEGORIES 

90. Schedule P provides criteria for the distinction between Category B - High and 

Category B - Moderate. This is an important distinction because water takes in 

Category B - High may be subject to low-flow restrictions, while water takes in Category 

B - Moderate are not subject to low-flow restrictions. 

91. The distinction is based on the magnitude of the stream depletion effect, which 

represents the proportion of the water take that is derived from stream depletion. The 

current thresholds for distinction between Category B - High and Category B - 

Moderate in Schedule P are as follows: 

(a) Category B - High groundwater is considered to be groundwater that over the 

course of a pumping season represents;  

(i) a stream depletion effect from local surface waters of greater than 60% 

of the rate of take; or 

(ii) the stream depletion effect is greater than 10 L/s. 

(b) No criteria are provided for distinction between Category A and Category B - 

High, or between Category B - Moderate and Category C. Category B - 

Moderate groundwater is treated exactly the same as Category C groundwater 

and therefore a threshold is not strictly necessary. In fact, the need for the 

Category B - Moderate is unclear. In contrast, Category A groundwater is 

treated substantially different from Category B - High groundwater in that low-

flow restrictions are always imposed on Category A takes, while Category B - 

High takes may be subject to low-flow restrictions and they are likely to be less 

restrictive compared to Category A.  Therefore, I would propose that thresholds 

are introduced between all categories. 

92. The 60% threshold between Category B - High and B-Moderate is in line with 

thresholds in other regions of NZ (Table 7) and is considered reasonable.  
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Table 7.  Classification of stream depletion effects in other regions of NZ. 

Classification 

of stream 

depletion  

Magnitude of stream depletion effect 

GWRC ECan Hawke’s Bay Southland 

(proposed) 

Horizons 

Riparian n/a n/a n/a Any take within 5 

m of a surface 

water body 

Any take 

screened within 

riverbed strata 

Direct Mapped areas 

(Category A) 

Greater than 90% Greater than 90% 

and greater than 2 

L/s 

Greater than 80% n/a 

High Greater than 60% 

or greater than 10 

L/s 

Less than 90% 

but greater than 

60% 

Less than 90% 

but greater than 

60% and greater 

than 2 L/s 

Less than 80% 

but greater than 

60% 

Greater than 50% 

Moderate Less than 60% 

and less than 10 

L/s 

Less than 60% 

but greater than 

40%, or less than 

40% but greater 

than 5 L/s* 

Less than 60% 

but greater than 

20% and greater 

than 2 L/s 

Less than 60% 

but greater than 

30% 

Less than 50% 

but greater than 

20% 

Low Mapped areas 

(Category C) 

Less than 40% 

and less than 5 

L/s* 

Less than 20% or 

less than 2 L/s 

Less than 30% Less than 20% 

*unless a greater or lesser rate is specified for the specific catchment 

93. However, a stream depletion rate threshold of 10 L/s for all rivers (large and small) is 

considered inappropriate. The way this rule is formulated means that as soon as the 

stream depletion rate of a water take is above 10 L/s, it falls in the Category B - High, 

no matter what the stream depletion percentage is.  This seem contradictory to the 

overall premise of the groundwater managing framework, which is based on hydraulic 

connection between groundwater and surface water, as succinctly described in 

Chapter 6 of Hughes (2017). 

94. For example, even if the stream depletion percentage of a take was only 15%, but the 

rate of stream depletion was 12 L/s, it would fall in the Category B - High and low-flow 

restrictions may apply.  However, if the stream depletion percentage is low, the effect 

typically manifests in the stream only after long time periods (weeks to months).  
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Similarly, a reduction in abstraction is felt in the river only after a period of days to 

weeks and a significant beneficial effect on the river maybe weeks to months.  

Therefore, such a situation would not justify low-flow restrictions to be imposed as they 

would not immediately improve the river’s low flows.  

95. For large rivers such as the Ruamāhanga River, a threshold of 10 L/s is too restrictive. 

The Ruamāhanga River has a minimum flow of 8,500 L/s and so the threshold of 10 

L/s represents approximately 0.1% of the river’s minimum flow and is well below the 

accuracy of stream depletion estimation methods, as well as streamflow monitoring 

methods. 

96. For very small streams, a threshold of 10 L/s may be too large, as this may represent 

a substantial proportion of a small stream’s minimum flow.  The conclusion I draw is 

that the stream depletion rate threshold (in L/s) should be adjusted in accordance with 

the size of the river potentially affected. 

97. Hawke’s Bay Regional Council (HBRC) have implemented a 2 L/s threshold.  However, 

this threshold is applied differently: water takes that have a stream depletion rate of 

less than 2 L/s are categorised as having “Low” connectivity.  All takes with a stream 

depletion rate of more than 2 L/s are further classified by their stream depletion 

percentage.  

98. Environment Canterbury have implemented a 5 L/s default threshold.  A take is 

categorised as having “Low” connectivity if the stream depletion rate is less than 5 L/s 

and the stream depletion percentage is less than 40%.  If the rate is greater than 5 L/s 

and the percentage is less than 40%, the take is classified as having “Moderate” 

connectivity.  If the percentage is greater than 40%, no rate threshold is applied.  For 

specific catchments, stream depletion rate thresholds greater or lesser than the 5 L/s 

default threshold have been defined, presumably to sensibly reflect the actual size of 

the water course. 

 

Recommendation 

99. I propose that GWRC follow other Councils and rely primarily on the percentage 

depletion statistic for the large river catchments, because the beneficial gains to the 

river from restrictions are linked proportionally to the stream depletion percentage (i.e. 

restrictions on takes with low percentage stream depletion provide less immediate 

benefit to the river).  
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100. For takes in catchments with small flows, develop stream depletion rate thresholds that 

are appropriate for the size of the water body, which could be more akin to the rules 

HBRC have developed.  

101. Because I’ve provided a grading scheme for Category A and Category C in Table 6, 

additional thresholds are not required for distinction for these two categories. The 

recommended classification scheme for Category B – High and Category B – Moderate 

are shown in Table 8. 

 

Table 8.  Proposed steam depletion classification. 

Classification 

of stream 

depletion  

Magnitude of stream depletion effect 

Large Rivers (MALF > 

10,000 L/s) 

Medium Rivers (MALF > 

5,000 L/s) 

Small Rivers/Streams 

(MALF < 5,000 L/s) 

Direct Mapped areas (Category A) Mapped areas (Category A) Mapped areas (Category A) 

High Greater than 60% Greater than 60% or greater 

than 5 L/s 

Greater than 60% or greater 

than 2 L/s 

Moderate Less than 60% Less than 60% Less than 60% 

Low Mapped areas (Category C) Mapped areas (Category C) Mapped areas (Category C) 

 

OVERVIEW OF GWRC’S APPROACH TO GROUNDWATER 

CATEGORISATION 

102. In the course of preparing advice on the pNRP and for the Ongaha Farms appeal 

against low flow restrictions, I have read most if not all of the material produced or co-

authored by Dr Gyopari for the Council.  

103. I have been involved in lengthy and detailed conferencing discussions with Dr Gyopari 

as directed by the Court and we have worked on submission of an expert conference 

report to the Court. 

104. My firm has responded positively to requests for more information from Dr Gyopari and 

the council team and gone to great length to justify our statements and opinions with 
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scientific facts.  Further, modelling was undertaken and the results shared in order to 

illustrate our response on certain aspects raised during conferencing. 

105. However, through this process Dr Gyopari has seemed unwilling to address the 

possibility that some of his conclusions on the all-important categorisation of 

groundwater might be incorrect. 

106. An unwillingness to engage on fundamental categorisation issues seems to pervade 

my dealings with Dr Gyopari and in terms of the lower Ruamahanga Valley, he appears 

immovable on his regional or sub-regional assessment of likely aquifer geometry.  His 

Figure 4 from the objection hearing (reproduced herein as Figure 11) distinguishes 

between the Moiki; Lower Ruamahanga and Lake Zones; with the Lake Zone Q1 

aquitard wedge (Holocene wedge) shown as giving way to sandy lensoidal aquifers in 

the Lower Ruamahanga zone in the vicinity of the Barton Bores. 

 

Figure 11.  Conceptualised hydrogeological cross section presented by Dr Gyopari in Ongaha Farms 

Objection Hearing (Figure 4).  

 

107. In the face of evidence that seems compelling to me, Dr Gyopari does not accept even 

as a possibility that the Lake Zone Q1 aquitard wedge he has identified (Figure 11) 

might extend up to and beyond the Ongaha Farms bores.  In fact, in an earlier version 

of this figure presented in Gyopari and McAllister (2010) Figure 6.12: 

(a) the widespread light blue sandy-gravel lensiodal aquifers shown in the upper 

part of the Lower Ruamahanga Zone were absent; and  
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(b) the Q1 wedge was only labelled as an aquitard. 

108. In short, Dr Gyopari accepts that the Q2-Q4 aquifer in the Lake Zone is confined and 

disconnected from the river, but insists this cannot be the case further up the valley 

beyond the lake zone. 

109. I have explored Dr Gyopari’s written work to better understand the reasoning for this 

approach and in so doing I have encountered a number of inconsistencies including 

with his responses in the Joint Witness Statement (on the Objection appeal) which 

strike me as material.  There are also unexplained inconsistencies between Mr Hughes 

and Dr Gyopari’s reasoning. 

110. In the following passages I attempt to set out and explain these inconsistencies and 

why they raise issues of reliability. 

111. The Joint Witness Statement for Ongaha Farms Case (2017) Section 6.3, 1st bullet 

point states: 

“JW27 and EK’s28 view is that local heterogeneity should not confuse the fact that, 

overall, certain areas can be characterised as being confined or unconfined”.  

However, there was strong disagreement on this point - “GWRC does not agree with 

this statement and suggests that it is too simplified to fit the evidence available”.   

Dr Gyopari’s statement for GWRC is directly inconsistent with his statement in Jones 

& Gyopari (2006) on page 12, which said “Broad patterns of hydraulic conductivities 

are recognisable on a regional scale and relate to depositional environments”, which 

is exactly the point JW & EK were making.  

Secondly, it seems odd that GWRC’s experts would disagree with this statement when 

it is actually consistent with GWRC’s own pNRP process, which has drafted and tabled 

maps that categorise groundwater with the same hydraulic properties over broad 

areas.  

112. The Joint Witness Statement for Ongaha Farms Case (2017) Section 6.3, 3rd bullet 

point states: 

                                                
27 Jon Williamson. 
28 Dr. Edda Kalbus. 
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“GWRC’s view is that it is pointless trying to interpolate between bores (i.e. to infer 

lateral continuity of layers) in a heterogenous sediment sequence as it is comprised of 

discontinuous lensoidal units. JW and EK consider GWRC’s opinion difficult to 

understand given the fact that interpolating between borelogs is exactly what 

groundwater modellers routinely do in the construction of groundwater models and 

would surely have been undertaken by GWRC for the Lower Ruamahanga model. 

GWRC disagree with this assertion because their model construction relied upon a 

comprehensive conceptualisation process involving a wide range of information – of 

which bore log information was only one component”.   

This statement would appear to be inconsistent with evidence to this hearing.  In that 

statement at para 9.4 Dr Gyopari states, “Because fine geological detail and small-

scale heterogeneity cannot ever be fully physically characterised, carefully considered 

simplifying assumptions must necessarily be made when constructing groundwater 

models. These simplifying assumptions relate to model layer structures and how the 

complex geology is represented”.   

GWRC’s statement would also appear inconsistent with their own model developed for 

the Lower Ruamahanga valley as shown Figure 1229, which shows the geological 

structure and as a very simplified pancake layer structure. 

 

Figure 12.  Simplified geological layer structure in GWRC’s groundwater model (extract from Gyopari 

and McAllister, 2010).  

 

113. At paragraph 5.9 of his 2017 evidence, Dr Gyopari states, “The scale of interest and 

design throughout the modelling (geological characterisation and 

hydrogeological/water balance assessment) has been on a sub-catchment scale, 

although local scale detail was included where it was considered important to do so” 

                                                
29  Extract from groundwater model report (Gyopari and McAllister, 2010) (Figure 10.6A -). 
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and in paragraph 5.10 “The models therefore have a dual focus to both characterise 

the local scale groundwater-surface water interaction at both a regional and sub-

regional context.  The regional scale context was important to capture since there is 

significant hydraulic connection between sub catchments in terms of groundwater 

flows and cumulative effects of groundwater abstraction on baseflow occur at a 

catchment scale.  This does not mean that the models are only relevant at the broad, 

regional scale – but it does mean that the models simulate the local scale sub-

catchments within the wider groundwater environment of which they form an integral 

part”.   

114. The underlined passages above infer ability at a local scale, which is inconsistent with: 

(a) Mr Hughes for GWRC said at the first Pre-Hearing meeting that “Council 

acknowledged that the maps were prepared on regional scale based on the 

generalised geology (e.g. Category A was assigned to all areas with Q1 

gravels) and that local variations were not considered”.  When questioned by 

me about the model at this meeting, Mr Hughes clearly stated that the model 

was a regional model and was not intended to be used at a local scale.   

(b) Gyopari and McAllister (2010) in Section 11.8 provide a list of the model 

limitations, where it states the model “does not consider local-scale 

heterogeneity.  The model can therefore only reliably provide useful information 

at a regional or sub-regional scale and will be unable to accurately simulate 

small areas in detail”.   

115. It would seem that for this hearing, Dr Gypoari has put a new slant on his model’s 

purpose and ability in the face of submissions criticising the model’s lack of ability for 

local scale assessment and therefore appropriateness for characterising groundwater 

categories. 

116. At paragraph 9.2 of his 2017 evidence, Dr Gyopari states: “Identification, testing and 

management of model assumptions and limitations was an ongoing process during the 

development and calibration of the FEFLOW models. There are no identified critical 

assumptions and limitations that hinder the use of the FEFLOW model for their 

designed purposes”.  The underlined passage seems inconsistent with Dr Gyopari’s 

own list of model limitations in Section 11.8 of Gyopari and McAllister (2010), which 

presented nine limitations, including two significant matters already discussed earlier 

including: 
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(a) Homogeneous domains (local-scale heterogeneity); and 

(b) Surface water flow gaugings (the concurrent flow gaugings). 

117. Furthermore, a critical assumption for the Ongaha Farms case revolves around 

whether the reach of the river adjacent to Ongaha (from Waihenga Bridge to Walls) 

has a strong connection with the Q2-Q4 aquifer.  Bearing in mind that in Mr Hughes’s 

s42A evidence (paragraph 7.18), he says a “significant flux in or out is required to be 

highly connected”.  The concurrent gauging data shows that the calculated flux (gains 

or losses) were inconclusive, being so small either way, and less than the margin of 

error on the instruments used to record the flows, that all you could reasonably 

conclude was that this reach of the river was neutral.   

118. Daughney et al. (2009) state on page 10 of their report “while rainfall recharged 

groundwater is evident in the Upper and Middle Valley, such groundwater is not found 

in proximity to the Ruamahanga River in the Lower Valley. This implies that the 

Ruamahanga River does not gain or lose a significant volumetric proportion of its flow 

from aquifers in the Lower Valley. This assumption is consistent with the concurrent 

gauging data (Figure 5) and with isotope data for the Lower Valley (Morgenstern, 

2005).”  

119. However, despite all of this evidence, Dr Gyopari infers in a number of places that the 

reach is strongly connected to the river, which is a significant and contentious 

assumption in light of the importance of this.   

120. The implication of this incorrect assumption, is that (as discussed previously) the 

geological structure and hydraulic parameters needed in this part of his model (high 

permeability) to match his assumption (strong connection with river) are wrong.  For 

example, Dr Gyopari has assigned a shallow aquifer hydraulic conductivity of 1.16x10-

3 m/sec (100 m/day), whereas the materials encountered at the surface comprise an 

8-9 m layer of silt and clay, which would have a hydraulic conductivity in the range of 

1x10-10 to 1x10-6 m/sec.  If the correct values had been used, the connection with the 

river would not be strong. 

121. Furthermore, I do not believe there is enough hydraulic testing data within the shallow 

Q1 aquifers materials in the Lower Ruamahanga Management Zone to have informed 

the hydraulic conductivities Dr Gyopari utilised in this zone of his model.   



Page 48 of 52 

122. As indicated in Gyopari and McAllister (2010), the hydraulic conductivity value used in 

the model for the Q1 layer was 100 m/day, which matches the transmissivity value 

presented in Table 7.6 from the pumping test results within Greater Wellington’s Well 

database, where the mean transmissivity from 20 tests for bores <20 m deep in the 

Lower Ruamahanga valley is 5,200 m2/day with a standard deviation of 2,600 m2/day30.  

However, as shown in Dr Gyopari’s cross section reproduced in Figure 11, of the 25 

bore screens shown, only three are screened entirely within Q1 gravel materials, which 

suggests the bulk of this test data was actually from bores screened within Q2-Q4 

gravels.  Also, as indicated earlier in paragraph 67, because silt and clay are more 

commonly encountered by the bores near the surface in this zone (according to the 

well database), there would have been no reason for a driller seeking water to test 

them (because dry or low yields). 

123. The implication of this is that hydraulic conductivity values taken largely from the Q2-

Q4 gravels have been applied directly to the Q1 alluvium (silt, clay, sand and gravel) 

without any reference to the heterogeneity of the Q1 layer i.e., adjustment in value to 

reflect the predominance of silt and clay. 

 

 

 
_______________________ 
Jon Williamson 
28 August 2017 

                                                
30 Gyopari and McAllister (2010) – Table 7.6, page 55. 
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APPENDIX A.  OVERVIEW OF ONGAHA FARMS LIMITED’S CASE 

124. Ongaha Farms Limited applied for a renewal of an existing water permit for three bores 

located in the Lower Ruamāhanga groundwater management zone. A new part of the 

application was to increase the rate of abstraction by 25 L/s, taking the total abstraction 

up to 162 L/s and 12,139 m3/d from the three bores.  

125. An Assessment of Environmental Effects (AEE) report was prepared by Dr. Jack 

McConchie (Principal Water Resources Scientist, Opus Consultants) in July 2015 

which indicated the aquifer at Ongaha is not directly connected to the Ruamāhanga 

River and therefore the water take should be considered Category C groundwater. 

However, Ongaha Farms is located in an area mapped as Category A groundwater 

(Figure 7.8 of the pNRP), and GWRC were of the opinion that the evidence submitted 

in the AEE did not support re-classification.  Therefore, a low-flow condition was 

imposed that involves the restriction of the abstraction to 6,998.4 m3/d and full 

cessation of take between 8am and 5pm when the flow in the Ruamāhanga River at 

Waihenga Bridge falls below 8,500 L/s.  

126. In August 2015, Ongaha Farms Limited objected to the imposition of the low-flow 

restriction.  However, the objection was dismissed by the GWRC Hearings Panel on 

the basis of insufficient evidence that no direct connection exists between the aquifer 

tapped by the Ongaha bores and the Ruamāhanga River.  

127. In late 2016, Ongaha Farms Limited engaged me to review the hydrogeological 

information available and conduct further investigations into the degree of connectivity 

between the aquifer and the river.  

128. The following investigations and analyses have been undertaken: 

(a) Three bore logs at Ongaha have been analysed, together with 180 bore logs 

from the wider area between Waiao and Morrison’s Bush;  

(b) Three test pits have been excavated adjacent to the Ongaha bores;  

(c) Local water features indicating ponding (pond, lagoon) have been analysed;  

(d) A geological model of the wider area has been developed; 

(e) Groundwater and surface water levels have been mapped; 
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(f) A numerical groundwater flow and water quality model has been developed; 

and 

(g) Weekly water samples have been analysed in April/May 2017. 

129. The results from this work indicate a low degree of connectivity between the Q2-Q4 

aquifer and the river but at a conference of experts held in May 2017 to discuss 

outstanding issues of disagreement the evidence provided by my team was dismissed 

with little, if any, detailed scientific justification by the GWRC experts. 
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APPENDIX B.  AQUITARD LEAKAGE FACTOR WITH AQUITARD 

HYDRAULIC CONDUCTIVITY 

130. A number of properties are used by hydrologists to define how leaky an aquitard is, 

but the aquitard leakage factor (ALF) is probably most commonly used.  The ALF is 

defined as the vertical hydraulic conductivity (K’) of the confining unit divided by its 

thickness (B’). 

131. Very low ALF values mean the aquifer is highly confined either because the aquitard 

is thick, its hydraulic conductivity is low, or a combination of both, and hence low values 

imply a low rate of vertical flow through the confining layer.  This is depicted in Figure 

13, which shows the calculated ALF with varying hydraulic conductivity and aquitard 

thicknesses. 

 

Figure 13.  Aquitard Leakage Factor with differing aquitard vertical hydraulic conductivity and 

thickness.  

 

132. Worked examples to define the level of leakage or degree of leakiness of a deposit are 

summarised in Table 9, with the procedure as follows: 
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(a) On the x-axis of the graph, find the known or assumed hydraulic conductivity 

value for the specific material type of interest;   

(b) Trace the value upward until the line matching the thickness of the deposits is 

intersected; 

(c) From the intersection point, trace horizontally until the y-axis is encountered 

and read off the ALF value.  

 

Table 9.  Worked example for defining degree of leakiness. 

Material Type Know or Assumed Parameters Calculated Parameters 

Vertical Hydraulic 

Conductivity (m/s) 

Thickness ALF Degree of Leakiness 

Clay 1x10-9 5 2x10-10 Very Low Leakage 

Silt 1x10-8 5 2x10-9 Very Low Leakage 

Silty sand 1x10-6 5 2x10-7 Moderate to High Leakage 

Clean sand 1x10-5 5 2x10-6 Moderate to High Leakage 

 


