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Introduction - 2 Part Presentation

Overview — MAR and Sustainable Groundwater
Management

The tools of MAR

Hinds Catchment Drivers

MAR pilot project

Why we modelled?

What we have done (modelling)
What we found

Discussion session
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Sustainable -
Groundwater ’.-{‘ USGS

science for a changing world

Management

USGS — 1999 Sustainability of Sustainabhility of
Ground-Water Resources

Groundwater Resources
Basic Principles:
Water Budgets - balance
Catchment — scale
Conjunctive management

http://pubs.usgs.gov/circ/circ1186/pdf/circ118
6.pdf

U.S. Geological Survey Circular 1186
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A TOOLS OF MAR
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More tools

Dune Filtration Infiltration Pond

Soil Aquifer Treatment

STP wet dry
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Managed Aquifer Recharge (MAR)

Reservoir

Municipal/
Industrial Use
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rainwater
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Based on image from: IEUA, 2010
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WHAT'S GOING ON
WITH YOUR

HWATER % [anterbury
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| groundwa-
terfaquifers
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RECREATIOMAL REGIONAL
& AMENITY & MATIONAL
OPPORTUNITIES ECONOMIES
Maintain and improve existing Achieve & demonstrable increase in

economic wealth due to improved
water management for zll targst
outcomes, measurad through
economic growth and employment.

diversity and quality of
recreational sites, opportumitiss
and experiences.

urban
recidential

groundwater
bores

ENERGY SECURITY
& EFFICIENCY

DRINKING WATER

Increase the percentage of
people with safe drinking
water. Ensure water quality
remains high whers it is
cumently, Prevent further
decline where it mast curmantly
be treated.

Wastewater
treatment

WATER-USE
EFFICIEMCY

Maintain or nCrease existing
slectricity supply to ME. Reduce
power generation demand on
watenways through efficiency
gains and alternate smart-power
generation solutions.

ECOSYSTEM HEALTH
& BIODIVERSITY

Proect, restore and prevent
further loss of habiats and species
in all natural aguatic environmeants
- ftrom the mountains to the sea -
ki kA i i

Achiove high levels of best-
practice water us= fior all
|mgat|nri, stockwater and
industrialfrommercial uss.
Improve water uss sficiency in

Actively imwofve ninanga in water
management and decision-
miaking. increase the community
understanding of customary values
and uses. Protect wahi taonga and
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ENVIROMMEMWTAL
LIMITS

Set and achieve flow, catchment
and nutrient limfts consistent
with all the tarpet areas
menticned here.

urban warer use. ik i viekemas
IRRIGATED HATURAL
LAND AREA CHARACTER OF
Achieve & substantizl increase in PRI HINE R
the relizbility of watar supplied Mainizin, support, enhance and
for irrigaticn, and i the area of protect our braided rivers and the
irrigated land which native spacies and habitat along
has high standards of nutrient and ‘their lengths. Actively maintain
| wiater use management. fioodplains. No new dams on
the main stems of major zlpine
 braidad rivers. J
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e Lincar (K37/0253 (1967 to 1990))

- Linear (K37/0253 (1991 to 2012) )
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Overview MAR Pilot
Project

Transfer of Unused Craycroft Stockwater
to RDR Intake

Recharge water delivered through RDR and
Valetta Schemes to MAR Site

MAR Site operations guided by spring-fed
waterbodies (drains): groundwater levels-

"%, rainfall- storm flow trigger condition set for
‘MAR shut down’.
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Pacific Northwest: USA — Spreading Basins

“Monitoring -
~ Well
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Golder Draft modelling results

— SEEP/W

Groundwater seepage analysis.

v

2.5 Test pit

Piezometer

? Hard Pan layering ?

e X .
AL \ j\\\g

= == == = Dashed line — wetting front of testing

SEEP/W Hydraulic Modelling simulation of Hinds test pit infiltration trial indicates
lateral seepage flows are significantly greater than vertical flows
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Taken today — 5-June-2015
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Percolation testing
#2

Results
e Clamshell Holes (deeper)

— Piezometer (6.5 metres)
— Pit (~5.0 metres)

* Recovery curve indicates
500 L/s potential rate

 Modelled rate ~2,000 L/s

e Site variability will dictate
actual final rate







Conjunctive
management i
conceptualisation from south Braal
U Diluti it ith high lity alpi
- . . ilution (nitrogen) with hi uality alpine
. Offset lost incidental recharge (e.g. piping) ( gen) gnq yap
Restore groundwater storage e
. es : :
9 9 . Build an integrated surface and

) Increase baseflows groundwater storage systems
. Implement advanced on-farm practices

to reduce leaching
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MAR Pilot - Next steps

* 1 year ‘trial’ focus (ADC)

* 5 year consents approved

* Funding (CRC, Community, IAF (pending)
* April construction

* Research Partnerships — Lincoln Agritech,
Canterbury Health Board, Aqueon (Dillion)




MARIing the landscape

Managed Aquifer Recharge
Modelling — Hinds Mid Canterbury
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This not this
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Study area and

modelling

* Hinds - Plan change 2
area.

« 3 generations of model:

1.

Manually calibrated
MIKE SHE model used
in support of plan

Expanded and refined,
pilot point PEST
calibrated MIKE SHE

model

In build probabilistic
model

¥ Legend
D Hinds plan boundary
| Mayfield-Hinds

| valetta

§ = Riversand coastal streams
| ——FDR




The problem: why model MAR

* Provide analysis for community
discussion including a possible final
MAR array design

* To aid in understanding likely impacts of
MAR pilot including aiding the
consenting process ‘

» Assess the actual effects of the trial and
the applicability to the rest of the
catchment

2 TR

Reglonal Council
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What we did and changes between

models

2 numerical SZ layers
manually calibrated SZ zones
Coastal streams modelled as
lumped drain codes

AR

 Extended and corrected bo
» 3 numerical SZ layers
» Pilot point PEST calibrg
» Coastal streams

Ecidzichent
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What we found

First model

Large volumes required to off set
declines in flow and groundwater
level

3.1 m¥/s to offset lost incidental
recharge

2.8 m3/s to off set groundwater
use

MAR Water Balance - Hinds Solution Package
(MIKESHE modelling - Interation 2)
H Piping (e.g. stockwater/distribution losses)

U Irrigation efficiencies (e.g. border to spray)
m Net increased recharge for recovery

Hinds Catchment (cubic-metres/second)

New Water
Replacement Water
Total Water (MAR) 7.5 m3/s

Data from Durney, 2014
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Hinds Catchment: Groundwater Replenishment Programme
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Upper Plains — large
infiltration basins (water
banking)

Mid-Plains: ‘on-farm’ galleries
or smaller basins (nitrogen
mitigation and water banking)

Coastal springs:
basins/galleries (targeted
baseflows and offset pumpir

Environment
‘G Canterbury

Regional Council

Kaumhera Taiao Ri Waitaha



Ground Water
Replenishment
Scheme
Modelling
Environment
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MIKE SHE (DHI) Model
Patrick Durney (2014, 2015)
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Ground Water
Replenishment
Scheme
Modelling

4th Year

Model 0120
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MIKE SHE (DHI) Model
Patrick Durney (2014, 2015)
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Ground Water
Replenishment
Scheme
Modelling
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10t Year

MIKE SHE (DHI) Model
Patrick Durney (2014, 2015)
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we | Groundwater storage and restored

Storage &
baseflows
Change in storage (million m3) Spring-fed streams baseflows (m?3/s)

Year 1 Year 15 Year 30 | Year1
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What about
the trial then?

The second model suggests....
Up to 4.5 m head rise beneath
trial site outside of operational
season.

Head will rise to just beneath
recharge basin during operation
Spring fed streams will pick up
water and mute head rise down
gradient

There is low risk of groundwater
flooding because of the spring
fed streams and the managed
nature of the trial
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Groundwater level change (m)

Year 1: MIKE SHE Modelling - Hind MAR Trial Transection:
Upgradient control - MAR Site - Parakanoi Spring-heads

MAR Site Start

. MAR Project running 3 month

=6 month

1vyear

State HWY 1

Parakanoi Spring-heads

Upgradient Control

_~ MAR project NOT RUNNING

Transect distance (meters)
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Generation 3

MODFLOW BC Symbols
Wiell

train
River
Changing Head
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This is the END!
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Discussion?
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Staff photos before and after
modelling the Hinds
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Discussion?




WWBWC MAR Programme Results (2004 - 2013)

@ Pre MAR Programme

@ MAR programme

— Linear (Pre MAR Programme)

— Linear (MAR programme )
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