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1. INTRODUCTION 
 

1.1 My full name is Arthur (John) Rowland Male.  I am the New Zealand Water Sector 

Leader and a Technical Director at AECOM New Zealand Limited (AECOM). 

 

1.2 I hold the qualifications of BSc and MSc (Hons) from the University of Auckland.  My 

research thesis examined the hydrology and assessed and mapped the water resources 

of the Hunua hydrological region.  My career in hydrology and water resources spans 

more than 40 years.   

 

1.3 I was employed for 10 years by the Water and Soil Division of the Ministry of Works and 

Development. This included responsibility for the hydrometric network and conducting 
investigations into regional water resources and land use impacts on hydrologic regimes 

in Auckland and Northland, leading a team of up to 24 people, and as part of a specialist 

groundwater group based in Christchurch involved in irrigation and water balance 

investigations.   During this time, I received overseas training in the regionalisation and 

transfer of hydrologic variables to ungauged catchments at the Institute of Hydrology at 

Wallingford, in England. I was then involved in applying those techniques and in 
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assessment of low flow regimes for catchments within the Northland and Auckland 

regions.  Subsequently, I have been engaged, for many years, in consultancy work that 

has required application of these techniques in a number of locations. Full details of my 

qualifications and relevant past experience are at Attachment A to this evidence. 

 

1.4 Examples of my experience that are specifically relevant to my evidence include 

publications on the water resources of the Northland region (Male and Roke, 1978),1 

water resource mapping of the Hunua region (Male, 1973),2 and a published paper on 

the water resources of the Kerikeri area (Male, 1980).3  The methodology used in these 

works for determining interim allocable flow limits (based on Q5), which is primarily what 

I will be discussing in my evidence, is similar to that applied in this plan change.  

Further, I have been involved in assessments and the delivery of evidence for similar 

plan changes in the Waikato Region (Variation 6), and Horizons Region (One Plan).  In 

the Bay of Plenty I have undertaken numerous projects including: 

 

(a) Review of a lysimeter network for groundwater recharge assessment; 

(b) Review of a draft natural environment regional monitoring surface water 

network report; 

(c) Flood management, water harvesting, managed aquifer recharge concept for 

irrigation water supply and climate change impact studies in the Rangitaiki and 

Whakatane catchments; and 

(d) Provision of three waters strategy advice for Whakatane District. 
 

2. CODE OF CONDUCT  
 

2.1 I have read and agree to abide by the "Code of Conduct for Expert Witnesses" issued by 

the Environment Court of NZ, Practice Note, 2014.  This evidence has been prepared in 

accordance with that Code.  I confirm that I have not omitted to consider material facts 

that I am aware of that might alter or detract from the opinions that I express and that 

this evidence is within my area of expertise.  The evidence I am giving is within my area 

of expertise, except where I state I am relying on the opinion or evidence of other 

witnesses.  I understand it is my duty to assist the Hearing Panel impartially on relevant 

matters within my area of expertise. 

 

                                                           
1 "The Water Resources of Northland” by A J R Male and D L Roke In "The Northland Regional Resources Survey"; ed. by M 
Jones, NZ Govt. Printer 1978. 
2 “Water Resource Assessment: A survey of the quantity and quality of the surface water resource of the Hunua hydrological 

region.” A J R Male (1973) Thesis presented to the University of Auckland. 
3 “Surface Water Resources of the Kerikeri Region”, by A J R Male. Journal of Hydrology (NZ), V19 (1), 1980, pp 11-26. 
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3. SCOPE OF EVIDENCE 
 

3.1 I am presenting this evidence in support of the submission by Tauranga City Council 

(TCC) on Proposed Plan Change 9 - Region-wide Water Quantity, to the Bay of Plenty 

Regional Water and Land Plan (PC 9).  

 

3.2 My evidence addresses:  
 

(a) The approach in WQ P5 of using a single hydrologic statistic with only a ten 

percent allocation for setting interim allocation limits for out of stream use;  

(b) The inflexibility of that approach even though streams and rivers in the region 

have a range of hydrologic regimes, with some waterways having significant 

baseflow from groundwater discharge through springs; and 

(c) That the approach does not allow for an alternative method of assessing 

interim allocable limits that would still provide for river health. 

 

3.3 In preparing my evidence I have reviewed the following documents in whole or part: 

 

(a) PC 9; 

(b) PC 9 section 32 evaluation report (in part); 

(c) BOPRC Summary of decisions requested; 
(d) BOPRC Assessment of water availability and estimates of current allocation 

levels October 2016; 

(e) “Effect of water abstraction on the Waiari Stream”, Ian Jowett Consulting (May 

2008). Report prepared to support TCC’s application for a municipal supply 

take;  

(f) “Minimum flow report for the Tauranga area”, NIWA (May 2003). Report 

prepared for Environment BOP; and 

(g) “Rangitāiki Water Management Area: Current State and Gap Analysis”, 

BOPRC Environmental Publication 2016/02. 

 

3.4 Throughout my evidence, I use the term ‘river’ to include streams and waterways.  

 

3.5 My evidence is set out as follows:  
 

(a) Summary;  

(b) Context;  

(c) Methods for allocating flow for waterways; 

(d) Comparison of allocation methods; and 
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(e) Recommendation and Conclusion. 

 
4. SUMMARY OF EVIDENCE 
 

4.1 My evidence considers the four major methodologies for allocating stream flow in the 

context of the interim minimum instream flow and allocation limit at WQ P5 of PC 9. In 

my opinion, the interim allocation limit of 10% of Q5 7 day low flow under this Policy is 
excessively cautious in most cases, as it does not make allowance for river morphology 

or hydrological regimes of individual catchments and streams/rivers.  

 

4.2 Furthermore, in my view, in some cases that approach fails to protect streams and rivers 

that have an allocable flow that is lower than Q5. Greater flexibility should be allowed in 

relation to interim allocation limits where specific scientific information is available to 

justify it – for example, where another methodology for determining allocation limits 

appropriate to a specific catchment or stream/river provides a more accurate picture of 

the allocable flow available without compromising those considerations listed in WQ P2.  

 

4.3 In particular, the highly restrictive interim flow allocation limits outlined at WQ P5 would 

unnecessarily reduce allocable flow for three streams from which TCC abstracts 

municipal water (Waiari, Tautau and Waiorohi). Further studies analyzing instream 

minimum flow requirements (IMFR) in these streams have shown that more water can 
safely be abstracted from them, than what WQ P5 would allow.   

 

4.4 As outlined in the evidence of Richard Harkness, TCC therefore proposes the following 

additional wording for WQ P5:  

 

 

“WQ P5    To use the following interim allocation limits, unless a rigorous assessment of instream minimum 
flows has been undertaken that supports a different allocation limit,  until permanent limits are set through 
regional and/or sub-regional plans within each WMA: 

(a) Instream flows: 90% of Q57 day low flow for each river or stream. 
(b) Allocation limit for surface water: 10% of Q57 day low flow for each river or stream. 
(c) Allocation limit for groundwater: 35% of the long term average annual recharge for each aquifer. 

 
Advice Notes:   

Information on the assessment of the limits and current allocation status is available at Council’s offices and on its 
website. 

The instream minimum flow assessment is to be established through the hydrological statistics, habitat 
ratings, hydraulic characteristics and natural river regime characteristics, as appropriate to the respective 
surface water body’.” 
 

 

4.5 I support that approach.  
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4.6 While some changes to the text for WQ P5 are now proposed with the Section 42A 

report there is still a need to include the option for using an alternative rigorous 

methodology to establish IMFR for individual rivers. 

 

5. CONTEXT  
 

5.1 With the creation of Water Management Areas, Policy WQ P2 requires freshwater 
management units to be identified and the establishment of specific freshwater values 

and objectives to be taken into consideration in setting environmental flows. The 

allocable flow determination will need to include assessment of climate change, 

connectivity of water bodies and abstraction reliability.  

 

5.2 However, until such time as the allocable flow is established under WQ P2, Policy WQ 

P5(a) and (b) are highly relevant as they set out the interim instream flow requirements 

and allocable limits for rivers and streams. This is done as 10 percent of Q5 and 

therefore assumes similarity of all rivers irrespective of river morphology or hydrologic 

regime of individual catchments and rivers.  For example, this does not make a 

distinction between rivers that are spring fed and those that are not spring fed. As 

outlined in my summary, TCC considers this too restrictive in relation to its current takes, 

given that scientific information would be available to support a consent application and 

establish the water flow that could be safely taken from those water sources without 
reference to the WQ P5 interim limit.  

 

5.3 In my view, information currently available in relation to the Tautau and Waiari streams 

and a number of other streams/rivers in the region, support my analysis. A single 

approach to establishing the minimum flow and the interim allocable limit will 

unnecessarily “lock up” water when the health of the river , based on IFIM assessment, 

would not be impacted by greater takes.  

 

6. METHODS FOR ALLOCATING FLOW  
 

6.1 The purpose of assessing allocable flow for a waterway is to ensure the health of that 

waterway by leaving sufficient water in the waterway to support waterway life.  Four 

main methods are used worldwide to estimate allocable flow.  These methods are: 
 

(a) Hydrological statistics:  This is the most simplistic approach using hydrologic 

measures as being indicative of river health.  It is the approach that has been 

used for the WQ P5 of PC 9.  There are two types of hydrologic statistics: 
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(b) Hydraulic rating:  This approach considers the variability of hydraulic 

parameters such as water depth, velocity, channel wetted perimeter, and cross 

sectional waterway area. The method requires specific site measurements for 

every waterway being assessed. It is not widely used in New Zealand but is 

part of method (c) approach below which also includes consideration of 

ecological habitat.   

(c) Habitat rating:  This approach is widely used in New Zealand for establishing 
ecological IMFR. The method establishes environmental flow based on 

hydrology, hydraulics and specific species habitat curves. The approach uses 

an instream flow incremental methodology that calculates the weighted usable 

area of fish habitat for the different fish species found in each river, and sets 

the minimum flow based on the protection of a specific level of habitat for those 

species. 

(d) Holistic approach: considers the complete ecosystem on a catchment wide 

basis.  It includes aspects of the previous three methods along with the natural 

river regime and other factors such as social, cultural and amenity. Of all four 

methods this approach most closely aligns with Policy WQ P2.  

 

6.2 WQ P5 is based on a single hydrologic statistic, Q5, with interim flow allocated at 10 

percent of Q5.  This is applied to all waterways with varying hydrologic regimes and 
waterway morphology in the Bay of Plenty, while assuming that 90 percent reflects the 

flow requirement to maintain river health. 
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7. COMPARISON OF ALLOCATION METHODS – TCC SITES  
 

7.1 TCC has consent to abstract water for municipal supply from three streams that are 

controlled under PC 9: the Waiari, Tautau and Waiorohi Streams.  

 

7.2 Interim allocation limits under WQ P5 are particularly relevant to those streams.  

 
7.3 In my opinion, more water is available from these streams for abstraction using the 

habitat rating approach than will be allocated if the proposed interim limits under P5 of 

allocating 10% of Q5 is applied. 

 

7.4 Habitat rating using IMFR requirements have been assessed for the Waiari and Tautau 

streams and both assessments show that a higher proportion of Q5 can be reasonably 

allocated.  For the Waiari the allocation could be increased from 10% of Q5 to 26% of 

Q5.  

 

7.5 For the Tautau Stream the IMFR assessment4 indicates that the allocable flow could be 

increased from the proposed 10% of Q5 to 33% of Q5.  No IMFR assessment is available 

for the Waiorohi Stream, but clearly a rigorous assessment would be required to 

accompany an application to renew this take. 

 

7.6 This situation in the Waiari and Tautau streams, where more than 10% of Q5 could be 

safely allocated is not the exception within the Bay of Plenty.  There are many streams 

in the Bay of Plenty where IMFR have been assessed.  The BOPRC report has 

surveyed 57 rivers in the region5. 
  
7.7 Data in the NIWA (2003) report also includes an estimate of IMFR for many streams in 

the Tauranga area.  This has allowed a comparison of hydrological statistics and habitat 

rating methods for this sample of streams in the Tauranga area.  The raw data and 

relationship between IMFR and Q5 are shown in Table 1 below. 
 
 

 

 

 

 

 

                                                           
4 NIWA (2003) 
5 BOPRC (2016) 
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TABLE 1: Q5 IMFR Relationship 

Stream Q5 (l/s) IMFR 
(l/s) 

10% Q5(l/s) 

PC 9 

Additional 
Allocable 

Water Based 
on IMFR (l/s) 

Pongakawa 4350 3050 435 865 

Omanawa 1045 890 104.5 50.5 

Mangorewa 5450 4325 545 580 

Kopurereroa 1335 1200 133.5 1.5 

Ohineangaanga 200 170 20 10 

Raparapahoe @ No 4 Rd 550 480 55 15 

Ohourere 230 120 23 87 

Te Puna @ Rapids 130 115 13 2 

Waitao 150 125 15 10 

Te Puna trib. 9 3 0.9 5.1 

Waipapa Trib. Jeffco Farm 5 4 0.5 0.5 

Whatakao 150 85 15 50 

 
 

7.8 Table 1 shows that an additional amount of water from a number of streams could be 

allocated based on the habitat assessment compared to simply using the hydrologic 

statistic approach adopted by WQ P5.   
 

7.9 These results in Table 1 clearly show that the WQ P5 approach of allocating 10% of Q5 

is excessively cautious and is unnecessarily inflexible. In my opinion, a flexible approach 

is required as many streams have the capacity for more abstraction. 

 

8. SECTION 42A REPORT  

 

8.1 I have reviewed the Section 42A report with specific reference to WQ P5.  In my opinion 

the additional option under WQ P5 (b) (ii) is reasonable and fits with the “hold the line” 

approach of BOPRC.  However, as discussed above, I am also of the view that WQ P5 

(a) is still too restrictive and the need for a flexible approach providing for more rigorous 

assessment remains. 

 
9. CONCLUSIONS AND RECOMMENDATIONS  

 

9.1 In my opinion, the interim allocation regime under WQ P5 allocation of water based on 

10 percent of Q5 7-day low flow as a single method is inappropriate because it is overly 
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conservative.  The one size fits all approach with the same rule for all rivers and streams 

is excessively precautionary.  Different hydrologic regimes and stream morphologies 

present different opportunities for allocable water but PC 9 lacks flexibility.   

 

9.2 While the interim regime under WQ P5 allocation of water based on 10 percent of Q5 7-

day low flow could be taken as a default position, there must be the opportunity to apply 

alternative science based methodologies to determine allocable flow limits. I support the 
proposed changes to WQ P5 set out above in my summary.6 

 

 

 

------------------------------------------------- 
Arthur John Rowland Male  
Technical Director – Water Resources 
AECOM New Zealand Limited  
19 January 2018 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                           
6  At paragraph [4.4].  
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John Male 

Technical Director 

 

Qualifications 

BSc 

MSc(Hons) 

 

Areas of Experience 

Hydrology 

• Flow estimation in ungauged catchments 

• Groundwater and vadose zone hydrology 

• Water balance and hydrologic modelling 

• Regional resource mapping  

• Low flows and allocable flow 

Water resources 

• Yield assessment 

• Water demand assessment 

• Water allocation and optimisation 

• Reservoir optimisation 

Extreme flows      

• Drought assessment 

• Flood frequency analysis 

• PMP / PMF assessment 

• Dam break analysis 

Rivers 

• Hydraulic modelling and ecohydraulics 

• Bridge and culvert design 

• Sediment generation and transport 

 Career History

John has over 40 years’ experience in water 
resources with extensive involvement in 
hydrology, hydrogeology, hydraulics, 
stormwater, catchment management, flood risk 
assessment and geomorphologic projects; 
often appearing as an expert witness on all 
these matters.  His work in NZ and 
internationally has covered investigation, 
design, research, risk assessment, strategy 
development, policy advice, and development 
of mitigation measures and management 
techniques around water resources and 
catchments for urban infrastructure, agriculture 
and energy projects.  

John has undertaken numerous projects in the 
Bay of Plenty.  Many of these have addressed 
strategic development aspects of water.  He 
started his career providing assessments and 
advice on water supply for urban infrastructure 
and irrigation in Northland and Auckland.  This 
followed with an emphasis on the efficient 
management of water for irrigation in the South 
Island.  Further project involvement in Australia, 
Fiji, Indonesia, and in the North Island focussed 
on risks around water resource management.  
John undertook major water demand / 
allocation projects in the Waikato for Variation 6 
hearings, and in the Waitaki Valley for the 
setting of allocations for large irrigation takes.  

Along with his technical skills, business 
development and client management 
experience John is a certified AECOM project 
manager and trained in sales management at 
NZIM; has managed large consultancy water 
resource and water infrastructure teams; and 
has managed highly contentious multi-
disciplinary water development projects in 
sensitive environments including consultation 



 

 

• Erosion, scour and gravel extraction 

Rural water 

• Irrigation demand assessment and 
optimisation 

• Irrigation design and on farm management

Catchment management and stormwater 

• Flood risk assessment, mitigation & 
management 

• Land use and climate change impacts 

• Land development, runoff attenuation and 
treatment 

• Stormwater modelling and management 
planning 

and stakeholder engagement to resolve 
conflicting views while developing appropriate 
outcomes in a timely, efficient and cost 
effective manner. 

 

 

 



 

 

Detailed Experience 

Water Allocation Policy, TrustPower Ltd 

Environment Waikato and Environment Canterbury both proposed methodologies for 
allocating water resources as part of policy reviews of water allocation plans.  In the first 
instance there is a conflict between water use for hydroelectric power generation and 
irrigation for farm conversions to dairying and expert evidence was provided on 
resource assessment methodologies and the consequences of applying allocation rules.  
In the second the policy was directed at improving efficiency of irrigators where they had 
converted from land application methods to spray irrigation. The farmers were utilising 
buffer storage to optimise delivery from irrigation scheme canals and local groundwater 
bores.  The regulators proposed policies to limit the extraction of groundwater and pose 
higher levels of restrictions close to surface watercourses.  Advice was provided on 
technical aspects of the policy proposals. John acted as an expert witness for the client 
on this project. 

Assessment of the future water demand in the Waikato Catchment, Mighty River Power, 
Technical lead / Project Manager, 2010 - 2011 

This project involved assessing the future water demand in the Waikato Catchment 
upstream of Cambridge.  The demand assessment included rural, urban and industrial 
water supply.  This demand was then matched with allocation rules and thresholds to 
assess the impact on hydro generation.  The need for storage to satisfy the demand 
profiles was also assessed.  John acted as an expert witness for the client on this 
project.  

Allocable Flow and Irrigation Impacts in the Mackenzie Basin   

John acted as project manager of the technical team for a cumulative effects 
assessment of agricultural intensification through irrigation on nutrient runoff where 
25000ha of the Upper Waitaki Basin is to be developed with irrigation supplied from a 
regulated hydropower generation scheme through an agreed tranching regime.  John 
managed the technical team that analysed low flows and the differences between 
hydrologically estimated and biologically based low flow frequencies; determined the 
existing and future nutrient generation and transport loads and undertook modelling of 
surface and groundwater to determine the effect on and the assimilative capacity of the 
local rivers and the lakes, especially Lake Benmore.  Mitigation measures including 
irrigation design and farm management measures were proposed to ensure that nutrient 
outputs are controlled so that environmental effects are less than minor.  

Irrigation Source Identification and Sustainability of Supply   

Assessment of potential irrigation sources for three large dairy farms in Bay of Plenty 
(Edgecumbe) and Hawkes Bay and the Waipawa regions, including environmental flow 
conditions. 

Surface Water NERMN Review, Bay of Plenty Regional Council, Technical Lead / 
Project Manager, 2014 - 2015 

John undertook a review of the surface water monitoring network that considered 
regulatory conditions applicable to surface water quantity; a review of the summary of 
work that has been conducted with surface water quantity, consideration of the 
methodology and statistical methods employed to assess water resources, review of 
summary of the statistics for all low flow gauging sites in the Bay of Plenty, 
consideration of hydrological gaps, informational gaps and hydrological issues in the 
Bay of Plenty, and provided recommendations for future work 



 

 

Lysimeter Network Review, Bay of Plenty Regional Council, Technical Lead / Project 
Manager, 2015 

John undertook a review of the BOPRC lysimeter stations and network including 
analysis of the recharge component, consideration of methodologies for the recharge 
analysis, consideration of the relationship between recharge and climate 
variations/trends, consideration of upscaling or regionalisation of results to a catchment 
level, and evaluation of the existing and proposed lysimeter network.  The purpose of 
the lysimeters is to assess the groundwater resource and availability for allocation. 

Regional Hydrometric Network Management 

In his role as District Hydrologist John managed the team operating over 60 water level 
and streamflow recorders.  Many of these were weirs and other types of control 
structures.  Associated with many of these catchments were extensive raingauge 
networks especially as part of the two experimental basin networks and the six 
representative basin catchments.  John was responsible for the analysis and network 
review that lead to rationalisation of raingauge networks especially within the 
representative basins.  He also made decisions on the closure of some stream flow 
recorder stations. 

Regional Water Resource Assessment and Mapping Project, Northland 

This involved river flow gauging of more than 150 sites in the Northland and Auckland 
regions.  Gaugings were undertaking for the development of ratings for continuous 
water level recorders and for the regionalisation of hydrologic variables used in the 
regional assessment of water resource availability. 

Luggate Water Supply, Queenstown Lakes District Council, Project Manager/Technical 
Lead, 2007  

At Luggate John led a team of hydrologists and hydrogeologists evaluating a suitable 
sustainable water supply for the town including the growth area.  The work involved an 
assessment of aquifer yield with a pumping test of an existing bore and the 
establishment of an extensive piezometer field. The work included stream gaugings to 
establish links between the surface and groundwater and highlighted the need for 
detailed water balance work to confirm sustainability as the preferred source was 
localised and limited in extent. 

Ruataniwha Plains Groundwater Model review, Private Client, Project Manager, 2012 

John provided specialist advice to a private client on the groundwater model for the 
plains and how it impacted on local water with relevance to the proposed water supply 
to the rural area. 

Climate Change and flood control, Rangitaiki River, 2017 

John leads the team considering the hydrology and hydraulics of the Rangitaiki River, 
upstream of Matahina Dam, under various climate change scenarios. Various options 
have been considered and costed to mitigate the increased flows down to the existing 
design flows for flood protection works that are currently along the lower river. 

Climate Change and Flood Control, Whakatane River, 2017 

John leads the team considering the hydrology and hydraulics of the Whakatane River 
under various climate change scenarios. Various options have been considered and 
costed to mitigate the increased flows down to the existing design flows for flood 
protection works that are currently along the river. 



 

 

Rangitaiki Flood Scheme Sustainability, Bay of Plenty RC, 2011 - 2016  

John led the team and provided specialist technical input into the assessment of 
potential options to ensure sustainability of the flood protection works.  Issues 
addressed included modification of storage operation in the catchment, additional 
storage for flood peak trimming, diversion, retention of runoff for alternative uses such 
as irrigation, and modification of land use and location of activities within the catchment.  
One solution for flood control involved modification of the flood management rules at 
Matahina Dam to match river channel and floodway capacity on the floodplain; the other 
is the construction of water harvesting ponds covering more than 150ha with the water 
being distributed through a managed aquifer scheme to supply irrigation water. 

Three Waters Strategy, Whakatane District, 2017 

John has undertaken the development of a 50 year strategy for each of the three waters 
for Whakatane District.  The holistic approach was designed to include engineering, 
social, cultural, environmental, demographic and financial considerations.  The work 
built on previous engineering studies by including the other factors.  The recommended 
strategy was based on a flexible risk based approach that included changing 
environmental regulations and physical conditions along with the cross cultural 
community aspirations 

Peer Review of Auckland Water Supply Strategies, Watercare, Peer Reviewer, 2013  

The scope of work was to review the methodology used to develop the strategy; 
consider assumptions with respect to regulatory requirements; and consider potential 
vulnerabilities for the proposed Waikato River additional take consent application.  The 
review included; source options, as they have been progressively refined through the 
process; source yields; final option elements; development plans; and a high level 
assessment of costing methodology and outcomes. 

Irrigation and Flood Control in the Galatea Basin, Bay of Plenty RC, 2016 - 2017 

John is leading a project that is considering combining flood and irrigation storage.  The 
concept is to have high flow water to supplement run of river supply for irrigation.  The 
harvested water will be dispersed to infiltration locations across the basin as managed 
aquifer recharge thereby providing stored water as an irrigation supply and contaminant 
dilution measure. 

Kerikeri Irrigation Scheme Water Resource Assessment  

John led a region wide water resource survey to identify suitable sources for irrigation 
water from run of river and storage locations for a major irrigation scheme.  Continuous 
recording stations were established and records supplemented by river gauging.  Down 
channel profiles of gains and losses were established in the volcanic area to determine 
inter catchment flows. 

  



 

 

Professional History 

2015 – Present  
AECOM New Zealand Ltd 
Technical Director 

2011 – 2015  
URS New Zealand Ltd 
Principal Water Resources Engineer 

2010 – 2011  
Aurecon 
Development Leader, Water Resources 

2004 – 2010  
GHD Limited 
Global Service Line Leader, Irrigation 

1992 – 2004  
Self Employed 
Water Resources Consultant 

1993 – 1994  
CMPS&F Environmental 
Senior environmental scientist 

1990 – 1991  
Bruce Henderson Consultants 
Hydrologist 

1989 – 1990  
Contracts Division Manager 
Smith & Smith Ltd 

1988 – 1989  
Glassmasters Ltd 

1987 – 1988  
Sinclair Knight & Partners PTY Ltd 
Hydrologist 

1986 – 1987  
Worley Consultants 
Hydrologist 

1983 – 1986  
Irrigation Services 
Manager / Water Resources Consultant 

1976 – 1986  
Ministry of Works & Development 
Hydrologist 

1974 – 1975  
Pouto Forest Farms Ltd 
Environmental Scientist 
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