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Karakia

Kote tumanako

Kia pai teneiǊņ

Kia tutuki i ƴƎņwawata

Kia tau te rangimarie

I rungai a tatou katoa

Mauriorakiatatou katoa

'ƳƛƴŜ
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Water is a taonga

This guides our work together. 



Engagement etiquette

ÅBe an active and respectful participant / listener

ÅShare air time ςhave your say and allow others to have theirs

ÅOne conversation at a time

ÅEnsure your important points are captured

ÅPlease let us know if you need to leave the meeting early
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Ground rules for observers

ÅRPC members are active observers by right (as per ToR)

ÅPre-approval for other observers to attend should be sought 
from Robyn Wynne-Lewis (prior to the day of the meeting)

ÅTANK members are responsible for introducing observers and 
should remain together at break out sessions

ÅhōǎŜǊǾŜǊΩǎ ǎǇŜŀƪƛƴƎ ǊƛƎƘǘǎ ŀǊŜ ŀǘ ǘƘŜ ŘƛǎŎǊŜǘƛƻƴ ƻŦ ǘƘŜ 
facilitator and the observer should defer to the TANK  
member whenever possible. 
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Agenda
9:00am Notices, meeting record

9:15am Lowland Streams and groundwater depletion

ÅFlow requirements to support aquatic habitat (Thomas Wilding)
ÅGW modelling summary (Pawel Rakowski)
ÅFlow regime management decisions by TANK (MAB)

10.45am Surface water takes from lowland streams

ÅSummary of current situation (Rob Waldron)
ÅOptions for management ςTANK decision (MAB)

11.15am Impact of GW takes on Ngaruroro River flows

ÅReview model information (Pawel)
ÅOptions and TANK decision (MAB)

12:30pm LUNCH

1.30pm Managing groundwater levels

ÅGW levels- review trend information from Meeting # 30 (Pawel)
ÅOptions and TANK decision (MAB)

3:00pm COFFEE BREAK

3:15pm Farmer Reference Group Report back

3.45pm WCO process submission

4:00pm CLOSE MEETING 7



Meeting Record ςTANK Group 30

Å Matters arising

Å Action points
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Action points
Person Status

30.1 HBRCto come back to the TANK Group with suggested

replacementfor JamesPalmerasdefaultspokesperson.

30.2 Monique Benson to make contact with the Water 

Augmentation Working Group members and schedule first 

meeting. 

30.3 HBRCto email the joint processstatement to TANKmembers

with a deadlineto reply.

Completed



Overview of today

What we're going to cover
Decisions that need to be made

What we are going to cover;
1. Management of the effects of stream depleting groundwater takes 

on;

Å Lowland stream flows

Å The Ngaruroro River flows

2. Management of direct surface water takes from lowland streams

3. Groundwater levels



What decisions need to be made;

1. Your desired flow management targets for lowland streams
Å Specified flows to protect aquatic ecosystem values

2. Whether flow augmentation will be used to manage g/w 
depletion effects on the specified flows
Å A decision to further develop flow augmentation option

3. The management of surface water takes (lowland streams)
Å Flow triggers for restriction of takes

4. The management of Ngaruroro R flows (effect of  g/w takes)
Å Longer term strategy to mitigate the effect by water 

storage and release

5. Management of groundwater levels
Å Allocation limit in relation to current equilibrium



Decision Making Context

Stream 
Depletion 
modelling

Surface water 
flow 

management

Groundwater 
sustainability

Å Effects of g/w 
abstraction

Å Role of stream flow 
augmentation

Å Affected streams/rivers 
identified 

ÅGroundwater level 
trends

Å Allocation limits

Å Stream depleting groundwater 
takes

Å Surface water abstractions

Å Flow regulation regimes

Å Augmentation requirements

Å Take restrictions

Lowland Streams
& Ngaruroro R

Security of supply 
for abstraction

Ngaruroro R and 
Tutaekuri R flow 
management regime 
(still to come)



The Challenges for This Meeting

1. Lowland stream flows 
& ecosystem health

2. Using augmentation to assist 
lowland stream flows

3. Managing effect of direct SW 
takes on lowland stream flows

5. Managing effects of GW 
takes on GW levels

Ecosystem healthGroundwater availability

Surface water availability

End Targets

4. Managing effect of GW takes 
on Ngaruroro River flows



Challenge 1 ςManaging flows in lowland 
streams

Issue: There is a cumulative impact on flows in lowland 
streams from GW takes but we need to understand the 
requirements for flow regimes before we can manage 
the effects of those takes by a flow augmentation 
scheme.

Objective: 
To agree on the flows in lowland streams that will 
meet the needs of ecosystem health, mauri and other 
instream values.



Thomas Wilding

Flow thresholds to protect fish in 
lowland streams 



Effects of water use - summary

ÅMany streams already fall below 40% for oxygen in dry years
Å Further increases in water use would further reduce stream 

flows and oxygen levels
Å Some streams are already falling below the lowest standards 

(e.g. 0.04 m/s in Awanui)



Methods (Recap)



Less flow => less Oxygen

Seasonal plant growth changes the oxygen-flow response

Awanui Stream ςcomparing 
model predictions (black line) to 
observed oxygen (training 
circles; validation dots)

file://///fileserv/Enviro/E_Science/Projects/311 SW R&I Hydro/600_Karamu/01 IFIM/Analysis/oxygen/Awanui analysis/Awanui SEFA validation using 2014 data.xlsx#'2014 observed'!J292


Oxygen-flow models

Å SEFA oxygen model for detailed modelling at 3 sites

Å Froude model for predicting which streams have oxygen 
problems

Raupare

Irongate

Awanui



Oxygen triggers for low-gradient streams

Custom limits for low-gradient streams, as an alternative to NPS

Oxygen 
attribute

60% 40% (velocity 0.04 m/s)

Indicator
invertebrate 

MCI
Health of adult 

native fish
Fish survival / aquatic 

plant health



Results



Raupare ςoxygen vs. flow
40% oxygen is an achievable trigger flow

A) 60% 
oxygen

B) 40% 
oxygen

C) 0.04 m/s MALF Median flow
2
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file://///fileserv/StrategicDevelopment/E_Science/Projects/311 SW R&I Hydro/600_Karamu/01 IFIM/Analysis/oxygen/Raupare analysis/Raupare SEFA validation using 2014 data.xlsx#'2014 observed daily'!Q447


Raupare 
- oxygen predicted to drop below 40% oxygen if 
water use increases

Existing water use
60% oxygen

40% oxygen

0.04 m/s

F
lo

w
 L

/s



Red and orangestreams ςalready 
below 40% oxygen at low flows



Awanui ςoften drops below all oxygen triggers

A) 60% 
oxygen

B) 40% 
oxygen

C) 0.04 m/s
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MALF Median flow

file://///fileserv/Enviro/E_Science/Projects/311 SW R&I Hydro/600_Karamu/01 IFIM/Analysis/oxygen/Awanui analysis/Awanui SEFA validation using 2014 data.xlsx#'2014 observed'!J292


Flow triggers for lowland streams 



Proposed trigger flows for each site

Stream
Proposed 

trigger flow
Rationale

Raupare 300 Multi-scenario exceed40%

Irongate 100
40% oxygen upper reach, 
velocitytrigger lower reach

Karamu 1000 Exceeds 30% oxygen

Karewarewa 45 Velocity trigger

Mangateretere 60 40% oxygen

Louisa 22 Velocity trigger

Awanui 110 Velocity trigger

Tutaekuri-Waimate 1200 Existing minimum flow



Summary

Å Raupare 
Å already using enough water to effect stream invertebrates
Å increased water use could impact native fish

Å Awanui
Å Already below the lowest limits in dry years

ÅOther lowland streams
ÅMany below 40% oxygen under existing water-use



Reference Tables



Flow estimates to achieve oxygen levels

Site 60% oxygen 40% oxygen 0.04 m/s Confidence
MALF L/s
(existing)

Existing Min. 
flow L/s

Irongate
RiversleaRd

1300 370 92 low 170 160

Louisa
Te AuteRd

340 77 22 moderate 36 30

Tutaekuri-Waimate 
Goods

1800 540 140 moderate 1860 1200

Raupare
Ormond Rd

510 240 100 high 402 300

Mangateretere
Napier Rd

350 60 17 moderate 48 100

Awanui
flume

800 270 110 high 90 120

Karewarewa
Pakipaki

640 170 45 moderate 25 75

Karamu
floodgates

4900 1600 380 low 970 1100



Alternatives - higher trigger flows

Stream
Proposed trigger 

flow
Alternative higher triggers

Raupare 300 300 (multi-scenario support)

Irongate 100 160(existing min.flow)

Karamu 1000 1100 (existing min.flow)

Karewarewa 45 75(existing min.flow)

Mangateretere 60 100(existing min.flow)

Louisa 22 30(existing min.flow)

Awanui 110 120(existing min.flow)

Tutaekuri-Waimate 1200 1200(existing min.flow)



ΧΦΦaŀƴŀƎƛƴƎ Ŧƭƻǿǎ ƛƴ ƭƻǿƭŀƴŘ ǎǘǊŜŀƳǎ

General observations:
The higher the flow to be maintained the higher pumping 
costs associated with a flow augmentation scheme.

There is an optimal amount of water that can be pumped 
from groundwater to augment stream flows before there are 
further adverse flow effects 

The recommended flows will help maintain oxygen levels and 
protect aquatic ecosystem needs.  

Higher flows may provide for other values, but there is no 
other information to help determine what flows might be 
required for other values. 



Recommendations for lowland stream 
flow



Proposed trigger flows for each site

Stream
Proposed 

trigger flow
Rationale

Raupare 300 Multi-scenario exceed40%

Irongate 100
40% oxygen upper reach, 
velocitytrigger lower reach

Karamu 1000 Exceeds 30% oxygen

Karewarewa 45 Velocity trigger

Mangateretere 60 40% oxygen

Louisa 22 Velocity trigger

Awanui 110 Velocity trigger

Tutaekuri-Waimate 1200 Existing minimum flow



Break out question ςChallenge 1

1. Do you agree/disagree with the proposed 
flows to trigger the flow augmentation 
management response for the lowland 
streams?

2. If not, what option do you prefer and what 
further information can you provide?  



Challenge 2 ςManaging flows in lowland 
streams
Issue: There is a cumulative impact on flows in lowland streams from 
stream-depleting GW takes but neither;
Å restricting individual takes nor
Å restricting takes in specified areas/zones

is likely to be cost effective for achieving recovery of flows to desired 
levels in a timely manner.

Options:
1. Restricting groundwater takes on the basis of;

Å Location; area or zone of effect
Å Level of impact of individual take

2. Reducing overall allocation and use
3. GW - stream flow augmentation scheme 

More information on option 2 is being presented later today



Challenge 2 ςManaging flows in lowland 
streams

Proposal: 
To develop Option 3 further as a preferred management scenario and 
report on costs and implementation.

Implementation;
Through a rule (resulting in consent conditions) that all GW takes 
contribute to flow augmentation for lowland streams. This would 
require:
Å Extent of contribution to be based on degree of impact on stream 

depletion (formula under development as presented at TANK#27)
Å Timeframes to be specified in the Plan
Å Further development of stream augmentation scheme details, 

initially by Water Augmentation Working Group and Council staff



Combined Stream AugmentationModelling

By Pawel Rakowski
2017-08-17



Presentation outline:

1. Re-cap on previous work
2. Summary of findings
3. Augmented streams and 

augmentation locations
4. Observed flows simulations



Re ςcap on previous work



Combined Stream Augmentation
Objectives:

ÁTo investigate effects of augmenting several 
streams at the same time
ÁEstablish if this is feasible in principle



Summary of findings of combined 
augmentation investigation:
1. Mangateretere, 

Irongate, Raupare 
can be augmented 
without large effect 
on groundwater

2. Karamucould be 
augmented, but 
required volumes 
may be large

3. Karewarewa
augmentation may be 
impossible 

4. Tutaekuri-Waimate is 
unlikely to require 
augmentation

?

V

V

V

U

?

Napier

Hastings



Streams considered in the analysis

ÅRaupare
ÅIrongate
ÅKaramu
ÅMangateretere
ÅKarewarewa
ÅTutaekuri - Waimate

Tutaekuri-
Waimate

Raupare

Mangateretere

Irongate

Karewarewa

Karamu



Possible location of augmentation takes



Methodology

.2012-2013 stream flows
Å Use actual flow record and 

new target flow (based on ǘΦ²ƛƭŘƛƴƎΩǎwork)
to calculate augmentation rate and duration        
per stream

Å Augmentation will have a negative effect on 
augmented stream and other streams 

Å Overlay this augmentation effect on actual 
flow record

Å Calculate groundwater level effect



Calculation Augmentation Flows

Maximum Augmentation flows in L/s

stream
recommended 
augmenation

worst conservative case 
scenario

Karamu 1000 1100
Raupare 300 300

Mangateretere 61 100

Karewarewa 45 75

Tutaekuri-Waimate 1200 1200
Irongate 100 160



2012-2013 Data-based Augmentation Flows
recommended augmentation flows

month Irongate Karamu Karewarewa Mangateretere Ngaruroro Raupare
Tutaekuri-
Waimate

Dec 0.0 1.9 18.4 9.6 0.0 0.0 0.0

Jan 2.3 147.2 43.3 32.3 8.3 0.0 0.0

Feb 15.1 249.7 44.1 39.3 270.6 6.1 0.0

Mar 17.4 126.0 45.0 23.9 767.7 0.0 0.0

Apr 3.8 0.0 40.0 0.2 361.9 0.0 0.0

May 0.0 0.0 37.0 0.0 0.0 0.0 0.0

Total annual 
augmentation: 

2.4Mm3/yr
(3 % of total 
current pumping 
76 Mm3/yr)


