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SUMMARY STATEMENT 

1. The regional policy provisions for freshwater management set out 
an approach for the region that will either promote a balanced 
outcome for environmental and social goals or confine the 
community’s productive capability within a rigid environmental 
framework. 

2. This technical evidence addresses the Horticulture New Zealand 
submission, further submissions and Council response to the 
submissions on RPS Issues.  

3. Horticulture New Zealand is supportive of the general direction of 
the Freshwater Plan with the submission and response from 
Council in the section 42A Report further assisting in developing a 
robust plan. 

QUALIFICATIONS AND EXPERIENCE 

4. My full name is Nicholas (Nic) Ashley Conland. I run my own 
environmental consultancy, Taiao - Natural Resource Management 
Limited. Until mid-July 2015 I was a Senior Environmental 
Consultant at Jacobs New Zealand Limited in Wellington for 7 
years. I have at least 15 years’ experience involved in natural 
resource planning and regulation, including assessment of 
environmental effects and catchment modelling.  

5. I have a Bachelor of Science (Chemistry, Information Systems), 
Waikato University, Hamilton; a Diploma of Design (3D), Waikato 
Polytechnic, Hamilton; and a Post Grad Certificate of Proficiency 
(Environmental Planning and law), Victoria University, Wellington.  

6. I have attended numerous Environment Court mediation sessions 
as an expert witness. I have prepared evidence for Boards of Inquiry 
and prepared and presented expert evidence for the Environment 
and District Courts.  

7. Of particular relevance to this hearing is my past experience at 
Greater Wellington Regional Council where I had responsibility for 
regional compliance with the Resource Management Act 1991 
(RMA) for freshwater effects as a result of rural landuse.  

8. Since 2010, I have undertaken catchment based modelling to 
determine the effectiveness of policy and planning proposals. 
Including managing the design, development and preparation of the 
Tukituki SOURCE Model, for the Tukituki Plan Change 6 and 
Ruataniwha Water Storage Scheme, and the Selwyn Waihora 
SOURCE Model, for the Variation 1 Plan Change Central Plains 
Community Water Scheme. 



 

9. I prepared the design and scope for the Ruamahanga SOURCE 
model and I am currently managing the design, development and 
preparation of the Ruahuwai SOURCE Model.  

10. I prepared the design and undertook practice reviews for the 
Waipaoa River SOURCE model and developed the scenarios for 
the model to test the responsiveness of the natural systems to 
changes in the catchment landuse. 

11. I have provided guidance and technical advice for the design, 
development and application of the Kaituna-Pongakawa-
Waitahanui and Rangitaiki catchment models. These models were 
used in this assessment. 

12. I have read the Expert Witness Code of Conduct set out in the 
Environment Court’s Practice Note 2014 and I agree to comply with 
it. I confirm that the issues addressed in this statement of evidence 
are within my area of expertise, except where I state I am relying on 
the specified evidence of another person. I have not omitted to 
consider material facts known to me that might alter or detract from 
my expressed opinion. 

SCOPE OF EVIDENCE  

13. This evidence provides a technical assessment of those provisions 
on which Horticulture New Zealand (“Horticulture NZ”) submitted 
and addresses the Section 42A report prepared by Bay of Plenty 
Regional Council and dated February 2018. 

14. My evidence covers the following: 

i. The science supporting the use of rootstock 
protection water; 

ii. An assessment for allocation of a maximum 
volume for root stock protection water at the 
Water Management Area (WMA) scale; and 

iii. A recommendation for Policy 16(a) addressing an 
allocation maximum for rootstock protection 
water. 

THE PLANNING FRAMEWORK 

15. The planning framework is well described in both the s32 Report 
and the s42A Report provided by the Council. I broadly agree with 
the analysis.  



 

16. Given the general agreement I do not repeat the analysis of the 
applicability of those planning instruments or the compliance of PC9 
with those instruments. Rather the evidence sets out where I depart 
from the views expressed in the s32 or s42A Reports, or where I 
consider that an alternative planning provision would better give 
effect to, be not inconsistent with, or have regard to (as the case 
may be) the various relevant documents.   

SUBMISSIONS AND COUNCIL RECOMMENDATIONS IN THE S42A 
REPORT 

17. The s42A Report provides a useful format within which submissions 
have been analysed. This evidence covers the Part 7 topics.  

18. To assist the hearings panel, I have limited this evidence to a single 
topic to address the Horticulture NZ submissions. 

Part 7: Flows, levels, limits and resource consent 
considerations 

Policy WQ P16 

19. Horticulture NZ (Submission 027) sought amendments to Policy 
WQP16 to specifically recognise rootstock protection and provide 
clear guidance for methods to calculate rootstock survival water 
requirements to incorporate into a definition and to provide policy 
guidance for allocation assessments in the WMA’s. 

20. In the Council officers s42A report the staff recommendations 
include providing guidance for a maximum volume in the definition 
for rootstock protection water which will help determine the 
allocation as the planning provisions in the WMA plans are 
developed. 

21. This evidence seeks to address this issue with a technical 
assessment to determine the likely boundary conditions for 
allocation of root stock protection water. 

Assessment Methodology for Rootstock Protection Water 

22. The assessment in this evidence was undertaken with modelled 
data to look at the current allocation conditions and the effects of 
using root stock protection water. 

23. The data analysed and presented in this assessment is provided by 
the eWater SOURCE models developed for the Rangitaiki and 
Kaituna WMA study catchments. 



 

24. The SOURCE model data outputs are for daily flow for the river 
network within the catchments. 

25. The irrigation demand is based on the assessment of the soil 
moisture deficits for horticultural land in the Rangitaiki and Kaituna 
catchments and mapping for kiwifruit and orchard areas. 

26. The soil moisture deficits are based on current kiwifruit growing 
practices based on existing use volumes. 

27. The soil moisture deficit is converted to irrigation volumes within 
each sub-catchment and used to create a water demand relative to 
the plant requirements to prevent wilting and collapse. These 
calculations are undertaken for all landuse types which irrigate to 
land. 

28. The water demand is applied as a daily abstraction across the 
irrigation season within each catchment for each water year. 

29. The water demand is then abstracted from the sub-catchment 
stream reach with other consented water uses based on current and 
predicted water use (as either groundwater or surface water).   

30. The SOURCE model provides a naturalised flow and predicted use 
flow statistics to calculate Q5 (5yr-7day-MALF) across the 40 
modelled years. 

31. To determine the consequence of allocation based on a minimum 
flow set at 90% of the Q5, a rule is applied consistent with proposed 
provisions in PC9 to restrict water users after minimum flow 
conditions start. 

32. The restrictions occur when flows at the monitoring points reach 
90% of Q5, to determine the effect of the restrictions on flow 
statistics. 

33. In this exercise the minimum flow is determined as the naturalised 
flow statistic based on flow conditions where no abstractions occur. 

34. The following steps analyse the effect of the root stock protection 
water use. 

35. Two kiwifruit growing areas were selected within each of the study 
catchments (Rangitaiki and Kaituna), these sub-catchments were 
examined for future growth potential and then examined in the 
SOURCE model for changes in flow conditions. 

36. The four flow sites selected from the model are: 

(a) Rangitaiki Minimum Flow Site SC #108 



 

(b) Rangitaiki Minimum Flow Site SC #038 

(c) Kaituna Minimum Flow Site SC #044: Raparapahoe Above 
Drop structure 

(d) Kaituna Minimum Flow Site SC #36: Waiari at Muttons 

37. The landuse areas for kiwifruit as current land use and potential 
future areas are presented in Appendix C. These figures show the 
relative landuse areas between each catchment. 

38. To determine the effects of root stock water several scenarios were 
developed to examine both current regulatory conditions prior to 
PC9 and the options following the introduction of PC9. 

39. The scenarios are listed below: 

(a) Naturalised flow conditions Naturalised Q – In this 
scenario all abstraction activities are stopped to determine 
the naturalised flow conditions  

(b) No restrictions Current flow (Q5) – No demand 
restrictions demand – In this scenario current conditions 
are applied where minimum flow restrictions are not 
applied 

(c) Restrictions for all Calculated Q5 (all users stop at min 
flow) – In this scenario the proposed PC9 minimum flow 
restrictions are applied. 

(d) Restrictions including rootstock protection Calculated Q 
(users stop except full Horticulture) – In this scenario 
the rootstock protection water is provided when the 
minimum flow is reached. 

40. A sensitivity analysis was also undertaken to examine the range of 
effects for these conditions based on: 

(a) Changing the demand assuming increases in horticultural 
production sourced from land use change projections 
provided by industry and Council. 

(b) Changing the root stock water requirements based on 
industry knowledge of plant requirements. 

41. Sensitivity runs for rootstock allocation are completed for 75%, 50% 
and 25% of water demand associated with kiwifruit and avocado 
land use. 

42. The changes in demand represent water applied at 3 days in four 
(75%); every second day (50%); and every fourth day (25%). 



 

43. The further sensitivity analysis for future land use repeats each of 
the scenarios to examine the change in demand when areas of 
Horticultural land change in the catchment. 

44. The figures below illustrate the changes in land use for the 
sensitivity analysis. The future land use projections were provided 
for each of the study catchments. 

 

Analysis of the results 

45. The data collected for each of the scenarios looks at the effective 
changes in the flow statistics for each of the scenarios and the 
sensitivity for reduced or increased demand. 

46. This assessment also considers the proportion of the Q5 affected 
by restrictions including root stock protection water. 

47. The following plots provide the resulting flow statistics from this 
analysis looking at the changes in flow compared to the minimum 
flow calculated as 90% of the naturalised flow. 

48. The summary data tables are provided in the Appendix A. 

49. The figures below provide a graphical outline of how the Q5 in each 
of the scenarios (along the x-axis) responds to current water 
demand (blue series) and the increased water demand in the 
landuse sensitivity analysis (orange series). 

50. To provide context for the different scenarios the grey line in each 
figure represents the proposed minimum flow position at each 
monitoring point. 

Figure C :  Rangitaiki Minimum Flow Site SC #108 
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Figure D: Rangitaiki Minimum Flow Site SC #038 

 

Figure E:  Kaituna Minimum Flow Site SC #044: Raparapahoe 
Above Drop structure 

 

Figure F:  Kaituna Minimum Flow Site SC #36: Waiari at Muttons 
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51. These results demonstrate that the restrictions based on the 
proposed PC9 provisions improve the flow conditions relative to the 
current conditions. 

52. The inclusion of rootstock protection water has direct effect on flow, 
however the sensitivity analysis based on limited water demand to 
protect rootstock at 25% or allocation has a limited effect on the 
minimum flow. 

53. Overall the analysis at the different horticulture sites shows that a 
water demand for rootstock protection can be managed within 80% 
of the Q5. 

54. As a result of this analysis I recommend that the plan set a 
maximum rootstock protection allocation in any WMA of 25% of total 
horticulture demand. 

55. The 25% allocation takes into account a projected range in demand 
and is tested by the likely rootstock requirements for water 
discussed in the evidence of Stuart Ford. 

56. The flow statistics show that the average rootstock at 25% of 
allocation for a water year, across the model run, is generally 
greater than 80% of the Q5 

57. As a comparison between the current provisions in the existing plan 
and the alternative proposed in PC9 restrictions based on a 
minimum flow the changes in modelled flow are a significant change 
in line with the restriction flow settings at 90% of Q5. 

58. I also undertook statistical analysis of the frequency and duration 
for flow conditions under restrictions. 

59. These provided information relating to: 

(a) # of days when the river is below the min flow (90% Q5) 

(b) # of consecutive days with the river is below the min flow 
(90% Q5) 

i. Average days below minimum flow 

ii. Longest period below minimum flow 

60. This data is for the entire model run 1/71976 to 30/6/2016 (excluding 
the model warm up period) and demonstrates that the rootstock 
protection water demand would be required in some drought years 
in each catchment. 

61. These statistics are provided in the summary table in Appendix B 
and are examined by Mr Ford in his evidence. 



 

62. I recommend that the definition for rootstock protection water is 
amended to include reference to a maximum allowable rootstock 
protection allocation based on the calculated flow statistics for each 
WMA. 

63. The proposed maximum allowable rootstock protection is also 
based on a proportion on the demand in the catchment to provide 
water to protect roots for 25% of the total water demand within each 
catchment. 

SUMMARY 

64. The analysis has determined that two factors are required to 
calculate the rootstock survival water in any WMA. These are based 
on: 

(a) The proportion of the Q5 flow allocated to permanent 
rootstock crops 

(b) The demand requirements to maintain rootstocks in 
drought conditions 

65. These factors have been examined for the study catchments in 
areas where kiwifruit and avocados are currently cultivated, and 
future demand is anticipated. 

66. In the study catchments the future land use sensitivity analysis 
examined increasing water demand for rootstock protection water. 

67. Further sensitivity analysis looked at reducing water demand to 
match crop survival restrictions in drought conditions. 

68. The rootstock allocation sensitivity analysis has examined the 
effects of including the water demand for rootstock protection in the 
flow conditions.  

69. To determine the range for the effects of the water demand the land 
in horticultural crops was increased and the water demand was 
reduced to water being applied once every fourth day. 

70. The trends for the flow recovery indicate that when the water 
demand for root stock protection approaches 25% of the demand 
the flow approach’s the proposed minimum flow conditions. 

71. The flow remained above 80% of the Q5 in all of the study 
catchments when the water demand was limited to 25%of the 
demand. 

72. The assessment is conservative as it assumes: 



 

(a) A uniform water demand requirement for all cropping areas 
when in practice different farm systems will be present. 

(b) All farms access their water from water connected to 
surface water, when in practice some water will be 
accessed from groundwater sources not connected to 
surface water. 

(c) No farms access municipal water supplies, there are 
currently  

73. As a result of this analysis I recommend a change to the wording of 
Policy 16(a) as follows: 

Rootstock protection water 

… is calculated to be a maximum of 25% of the total daily consented water 
demand and no more than 80% of the Q5. 

74. This evidence demonstrates that the inclusion of rootstock survival 
water in the proposed PC9 has minimal effects on the proposed 
minimum flow conditions from current levels of demand. 

75. This evidence further demonstrates that as new areas of kiwifruit 
and avocados are introduced into the catchments the proposed 
framework for calculating a rootstock protection allocation is 
resilient for increasing water demand. 

76. In summary the inclusion of a region wide provision for the method 
to estimate a maximum rootstock protection allocation can be 
determined from the study catchments. 

77. This method is conservative and has been tested for increased 
demand across a range of likely catchments. 

78. In practice it will need to be determined explicitly at a sub-catchment 
level but this analysis provides a framework for these calculations 
to occur as part of the plan provisions in the rootstock protection 
water definition. 

 

Nicholas Ashley Conland 

8 March 2018 

 

 

 

 



 

Appendix A Summary Data for catchment flows and Q5



 

Rangitaiki Minimum Flow Site SC #108 

  
 

Naturalised Q (No 
Activity) 

Current Q - Full Hort 
demand  

Current Q - 75% Hort 
demand  

Current Q - 50% Hort 
demand  

Current Q - 25% Hort 
demand 

Current land use m3/s 38.229 37.299 37.408 37.517 37.626 

Future Land use  m3/s 38.229 29.815 31.795 33.775 35.756 

    Calculated Q (all users 
stop at min flow) 

Calculated Q (users 
stop except full Hort) 

Calculated Q (users 
stop except 75% Hort) 

Calculated Q (users 
stop except 50% Hort) 

Calculated Q (users 
stop except 25% Hort) 

Current land use m3/s 38.111 37.674 37.783 37.892 38.002 

Future Land use  m3/s 38.111 30.190 32.170 34.150 36.131 

 

Rangitaiki Minimum Flow Site SC #038 

  
 

Naturalised Q (No 
Activity) 

Current Q - Full Hort 
demand  

Current Q - 75% Hort 
demand  

Current Q - 50% Hort 
demand  

Current Q - 25% Hort 
demand 

Current land use m3/s 0.493 0.296 0.345 0.394 0.443 

Future Land use  m3/s 0.493 0.058 0.167 0.275 0.384 



 

    Calculated Q (all users 
stop at min flow) 

Calculated Q (users 
stop except full Hort) 

Calculated Q (users 
stop except 75% Hort) 

Calculated Q (users 
stop except 50% Hort) 

Calculated Q (users 
stop except 25% Hort) 

Current land use m3/s 0.491 0.294 0.344 0.393 0.442 

Future Land use  m3/s 0.491 0.057 0.166 0.274 0.383 

 

Katiuna Minimum Flow Site SC #044: Raparapahoe Above Dropstructure 

    Naturalised Q (No 
Activity) 

Current Q - Full Hort 
demand  

Current Q - 75% Hort 
demand  

Current Q - 50% Hort 
demand  

Current Q - 25% Hort 
demand 

Current land use m3/s 0.861 0.275 0.421 0.567 0.713 

Future Land use  m3/s 0.861 0.190 0.357 0.524 0.692 

    Calculated Q (all users 
stop at min flow) 

Calculated Q (users 
stop except full Hort) 

Calculated Q (users 
stop except 75% Hort) 

Calculated Q (users 
stop except 50% Hort) 

Calculated Q (users 
stop except 25% Hort) 

Current land use m3/s 0.859 0.276 0.421 0.567 0.713 

Future Land use  m3/s 0.859 0.190 0.357 0.525 0.692 

 



 

Kaituna Minimum Flow Site SC #36: Waiari at Muttons  

    Naturalised Q (No 
Activity) 

Current Q - Full Hort 
demand  

Current Q - 75% Hort 
demand  

Current Q - 50% Hort 
demand  

Current Q - 25% Hort 
demand 

Current land use m3/s 2.859 2.617 2.677 2.737 2.797 

Future Land use  m3/s 2.859 2.575 2.646 2.716 2.787 

    Calculated Q (all users 
stop at min flow) 

Calculated Q (users 
stop except full Hort) 

Calculated Q (users 
stop except 75% Hort) 

Calculated Q (users 
stop except 50% Hort) 

Calculated Q (users 
stop except 25% Hort) 

Current land use m3/s 2.615 2.615 2.615 2.615 2.615 

Future Land use  m3/s 2.855 2.573 2.644 2.714 2.785 



 

Appendix B  Minimum Flow Statistics Data



 

  

Rangitaiki SC #38 

Naturalised 
Q 

Q - Full Hort 
demand  

Calculated Q 
(all users 
stop at min 
flow) 

Calculated Q 
(users stop 
except Hort) 

Calculated Q 
(users stop 
except 75% 
Hort) 

Calculated Q 
(users stop 
except 50% 
Hort) 

Calculated Q 
(users stop 
except 25% 
Hort) 

C
u

rr
en

t 
la

n
d

 u
se

 

# Days below min flow 322 329 328 335 332 331 328 

Max # consec days 36 36 36 36 36 36 36 

Av # Consec days 12 8 12 10 11 11 12 

F
u

tu
re

 l
an

d
 u

se
 

# Days below min flow 322 594 328 598 493 425 367 

Max # consec days 36 37 36 37 37 37 37 

Av # Consec days 12 2 12 2 2 3 5 



 

 

  

Rangitaiki SC #108 

Naturalised 
Q 

Q - Full Hort 
demand  

Calculated Q 
(all users 
stop at min 
flow) 

Calculated Q 
(users stop 
except Hort) 

Calculated Q 
(users stop 
except 75% 
Hort) 

Calculated Q 
(users stop 
except 50% 
Hort) 

Calculated Q 
(users stop 
except 25% 
Hort) 

C
u

rr
en

t 
la

n
d

 u
se

 # Days below min flow 305 764 314 781 596 421 343 

Max # consec days 43 43 43 43 43 43 43 

Av # Consec days 17 1 17 1 1 2 5 

F
u

tu
re

 l
an

d
 u

se
 # Days below min flow 305 1633 314 1649 1345 854 451 

Max # consec days 43 43 43 43 43 43 43 

Av # Consec days 17 1 17 1 1 1 2 



 

 

Kaituna Minimum Flow Site SC 
#36: Waiari at Muttons  

Naturalised 
Q 

Q - Full Hort 
demand  

Calculated Q 
(all users 
stop at min 
flow) 

Calculated Q 
(users stop 
except Hort) 

Calculated Q 
(users stop 
except 75% 
Hort) 

Calculated Q 
(users stop 
except 50% 
Hort) 

Calculated Q 
(users stop 
except 25% 
Hort) 

C
u

rr
en

t 
la

n
d

 u
se

 # Days below min flow 707 728 712 732 724 723 720 

Max # consec days 119 119 119 119 119 119 119 

Av # Consec days 16 11 16 10 13 14 13 

F
u

tu
re

 la
n

d
 u

se
 # Days below min flow 707 733 712 738 728 723 721 

Max # consec days 119 119 119 119 119 119 119 

Av # Consec days 16 9 16 9 12 14 13 



 

 

Katiuna Minimum Flow Site SC 
#044: Raparapahoe Above 
Dropstructure 

Naturalised 
Q 

Q - Full Hort 
demand  

Calculated Q 
(all users 
stop at min 
flow) 

Calculated Q 
(users stop 
except Hort) 

Calculated Q 
(users stop 
except 75% 
Hort) 

Calculated Q 
(users stop 
except 50% 
Hort) 

Calculated Q 
(users stop 
except 25% 
Hort) 

C
u

rr
en

t 
la

n
d

 u
se

 # Days below min flow 49 483 52 483 449 364 197 

Max # consec days 22 24 22 24 24 24 24 

Av # Consec days 8 1 9 1 1 1 1 

F
u

tu
re

 la
n

d
 u

se
 # Days below min flow 49 452 52 452 428 390 222 

Max # consec days 22 24 22 24 24 24 24 

Av # Consec days 8 1 9 1 1 1 1 



 

Appendix C Catchment Figures for land use locations



 

Figure A: Current landuse within Kaituna catchment 

 

Figure A:  Future landuse within Kaituna catchment 

 

 



 

Figure B: Current landuse within Rangitaiki catchment 

 

 

 

 



 

Figure B: Future landuse within Rangitaiki catchment 

 

 

 


