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September 2013: 35 year consent granted (78 pages of conditions)

Innovation 

▪ Ground water discharge to river so more river water for supply.

▪ No NZ precedent.

▪ Tests and trails conducted during consenting.

Monitoring

▪ Conservative three year baseline monitoring.

▪ Extensive monitoring regime.

Adaptive Management 

▪ On-going compliance review .

▪ Adaption of monitoring and operation.
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Formal Adaptive Management Process
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Adaptive Management Application
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From Baseline Monitoring to Ongoing Mitigation 
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OMP Approach 
(Mid July)

Consider ecosystem. 

• Ability to measure RRWGW effects

• Ie Borefield - saline monitoring 

Monitoring types and sites

• Representation of effect

• 1 site  or multiple sites Set out Reasoning

Review meeting 
(Mid-late July)

Discuss OMP 
outline

Seek feedback/ 
guidance

Discuss reasonings

Prepare OMP for 
comment

Consider inital 
AMG feedback

Consider BLM 
data

Specific trigger 
and monitoring 

changes
Set out reasoning

Circulate DRAFT 
OMP for AMG 

comment (Early 
Sept)

Consider the 
proposed OMP 

details 

Provide AMG 
comments and 

feedback

Consider in final 
version

AMG Meeting -  
27 Sept 17

Present Final OMP
Discussion with 

AMG
Confirm AMG 

recommendations

S127 Change 
request and OMP 
Submission (End 

Oct)

Review ecosystem 
parameters towards 

end of BLM

Provide Initial OMP thinking - 
July

AMG Review 
meeting – Late July

Prepare detailed 
OMP from BLM and 
AMG feedback

Circulate DRAFT OMP for AMG 
comment - Early Sept

AMG Meeting - OMP 
recomendations - 27 Sept



Third Section 

127

AMG 
recommendati

ons

Cessation of on going 
fish and macro 

invertebrate surveys in 
small streams

Poor indicator of 
effects

Discontinue 
monitoring of two 

small coastal streams 
sites

Poor indicator of 
effects as run dry

Formal reporting 
annually

Monthly reporting for 
baseline monitoring 
has minimal value

Extension to 
submission dates to 
allow AMG process

Original timeframes 
extremely tight to 

complete AMG 
reviews

Inclusion of flow buffer 
for short term pump 

variances before 
steady state reached.

Operational 
practicalities with 

negligible 
environmental impact

Develop Alternative 
fish survey 

methodology

Catchment comparison 
method not 

statistically robust

Target macro 
invertebrate surveys to 

high algae periods

Sufficient data for low 
and medium-low 

periods

Cessation of river 
depth and flow 
measurements

Sufficient baseline 
data gained

Administrative 
Changes

All groundwater 
discharges through 

swale

Previously via SW drain 
to river

Align ongoing 
monitoring plan 

requirements
Al  after three years

First Section 127

Clarification of 
interpretations

Practical 
application of 

consent

Second Section 
127

Amendment to 
wetland triggers 

methodology

Fourth Section 
127

Removal of BLM 
requirements to 

make consent 
“Operational” 

Changes to Come

Adaptive management driven consent changes
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▪ Completion of BLM.

▪ 30 Reports. 

▪ Removal of the 20% restriction on river recharge.

▪ Reassess triggers, monitoring sites and parameter for ongoing monitoring and 
mitigation. 
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BLM to OMP



7 Baseline Sites

▪ In stream DO

▪ Temperature

▪ Water level. 

▪ GW Piezometer level

▪ Manual data monthly 
(summer)

▪ Fish surveys

▪ Bug surveys

▪ Cross Sections
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2 Ongoing Sites

▪ Water level 

▪ GW Piezometer level

▪ Manual data (triggers only)

Small Coastal Stream



RRwGW – Adaptive Management in Practice

IPWEA NZ CONFERENCE 2017   DUNEDINIPWEA NZ CONFERENCE 2018   ROTORUA

13 Baseline Sites
▪ Ground water level. 

▪ Automated piezometer 

▪ Some sites had up to 3 piezos

▪ Annual manual wetland 
condition monitoring 

▪ Aerial photos 

▪ Photo points

Wetlands

1 Triggered Site
▪ Ground water level. 

▪ Automated piezometer 

▪ Automated piezometer ground 
water level at 6 locations.

▪ Manual wetland condition 
monitoring if triggered or 3yrly

▪ Aerial photos 3 yrly



Borefield
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Ongoing

30 Sites 

▪ Ground water level. 

▪ Automated piezometer 

▪ Deep and shallow aquifer. 12 Electrical conductivity 
sensors.

▪ Manual Borefield water depth and EC measurements for 
calibration.

▪ Additional monitoring as and when needed should trigger 
levels activate. 

▪ Eight Production bores data collection  including 
instantaneous pump rates and daily abstraction rates.

▪ Twice a year Bore Water quality sample parameters

32 Baseline Sites
▪ Ground water level. 

▪ Automated piezometer 

▪ Deep and shallow aquifer.

▪13 Electrical conductivity sensors.

▪ Additional Borefield water depth 
and EC measurements as needed.

▪ Manual Borefield water depth and 
EC measurements for calibration.

▪ Additional monitoring as and when 
needed should trigger levels 
activate. 

▪8 Production bores 

▪ pump rates 

▪ daily abstraction rates.

▪ Monthly Bore Water quality samples



River and WTP Site

Baseline

▪ Water level in river.

▪ Two Rain gauges. 

▪ Intake and discharge data collection  including 
instantaneous pump rates and daily rates.

▪ Blended bore water sampling.  After one day and two days 
and when combination of bores changes.

▪ Five manual river monitoring locations.

▪ River Condition monitoring parameters across 5 locations if triggers hit 
(was every 2 weeks or more in summer).

▪ Waikanae River Fish Surveys four times a year.

▪ Two Manual River flow gauging sites

▪ Two Upstream Tributary Fish Surveys.
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Ongoing

▪ Water level in river.

▪ One Rain gauge.

▪ Eight production bores data collection  including 
instantaneous pump rates and daily abstraction rates.

▪ River Condition monitoring parameters across five 
locations (Should discharge exceed 225 l/s over 
48hrs).

▪ Additional monitoring as and when needed should 
trigger levels activate.  Unlikely in next 5-10 years 
based on current demand .

▪ River flow gauging at two sites should tiggers be 
exceeded.

▪ Further two years of Waikanae River Fish Surveys. 



Into The Future
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Continue to optimise levels of 
monitoring to focus on indicators of 
potential adverse effects

Continuous adaption

Full effects not realised till 50 years 
out in 50 year drought

Monitor

Report

Review

Adapt

Implement



Conclusions
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A key success of the scheme is a result of the collaboration and practical 

approach taken by all parties.  This will continue to be a key part of the 

scheme into the future

This approach has resulted in an efficient and effective monitoring 

regime for ongoing monitoring/mitigation

The completion of baseline monitoring allows Council to monitor 

locations and parameters that may indicate potential effects going 

forward with confidence.



Questions
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