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Inputs 

• Surface water: 376 tonnes/year 

• Groundwater (subsurface flow): 155 tonnes/year 

• Total: 531 tonnes/year 

 

Outputs 



0.34
0.45

0.56

2.15

2.50

2.85

0.29

0.46

0.63

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Scenario 1 : No consumptive use Status quo (calibration) Scenario 2 : 2x irrigation

N
it

ra
te

-n
it

ro
ge

n
 c

o
n

ce
n

tr
at

in
 (

g/
m

3
)

Scenario

Groundwater Concentrations

AMA

TLA

TUGA



0.34

0.45

0.56

0.72

1.00

1.28

0.00

0.11

0.50

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

Scenario 1 : No consumptive use Status quo (calibration) Scenario 2 : 2x irrigation

N
it

ra
te

-n
it

ro
ge

n
 c

o
n

ce
n

tr
at

in
 (

g/
m

3
)

Scenario

Surface Water Concentrations

Pupu Main Spring

Motupipi River

Takaka River (Kotinga)

ANZECC (2000) guideline



Aquifer 
extents 



Data Recap 

• Thomas & Harvey (2013) 

• Eigen models set up using: 

– Geology 

– Climate (rainfall and PET) 

– Soils 

– Land use 

– Consents and irrigated areas 

– Monitoring data (groundwater levels; river flows; quality) 
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Calibration 

• Groundwater levels 

• River flows 



Aquifer 
extents 

Groundwater 
levels 



15

20

25

30

35

40

45

50

55

1999 2001 2003 2005 2007 2009 2011 2013 2015

G
ro

u
n

d
w

a
te

r 
le

v
e

l 
(m

) 

Year

AMA Groundwater Levels
Savage

Modelled Measured

4

6

8

10

12

14

16

18

20

1987 1989 1991 1993 1995 1997 1999 2001 2003 2005

G
ro

u
n

d
w

a
te

r 
le

v
e

l 
(m

) 

Year

TLA Groundwater Levels
Cserney

Modelled Measured

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

2004 2004 2006 2007 2008 2009 2010 2011 2012 2013 2014

G
ro

u
n

d
w

a
te

r 
le

v
e

l 
(m

) 

Year

TUGA Groundwater Levels
Fire Station

Modelled Measured



Aquifer 
extents 

River flows 



5

6

7

8

9

10

11

12

13

14

15

1999 2001 2003 2005 2007 2009 2011 2013 2015

G
ro

u
n

d
w

a
te

r 
d

is
c

h
a

rg
e

 (
m

3
/s

) 

Year

AMA Groundwater Discharge
Pupu Main Spring (Synthesised)

Modelled Measured

0

1

2

3

4

5

6

7

8

9

10

1999 2001 2003 2005 2007 2009 2011 2013 2015

G
ro

u
n

d
w

a
te

r 
d

is
c

h
a

rg
e

 (
m

3
/s

) 

Year

AMA Groundwater Discharge
Fish Creek

Modelled Measured

2

4

6

8

10

12

14

16

18

20

22

24

1999 2001 2003 2005 2007 2009 2011 2013 2015

G
ro

u
n

d
w

a
te

r 
d

is
c

h
a

rg
e

 (
m

3
/s

) 

Year

AMA Groundwater Discharge
Springs River (Main Spring + Fish Creek - Salmon Farm)

Modelled Measured



0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

G
ro

u
n

d
w

a
te

r 
d

is
c

h
a

rg
e

 (
m

3
/s

) 

Year

TLA Groundwater Discharge
Motupipi River at Reilys Bridge

Modelled Measured

Caution: weedy

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

2006 2007 2008 2009 2010 2011 2012 2013 2014

G
ro

u
n

d
w

a
te

r 
d

is
c

h
a
rg

e
 (

m
3
/s

) 

Year

TUGA Groundwater Discharge
Paynes Ford (Synthesised)

Modelled Measured



Scenarios 

• Status quo (calibration) 

– Existing irrigated area (2,226 ha) 

• Scenario 1: No consumptive use 

– No irrigation or other pumping/consumptive use (dryland) 

– Not ‘natural state’ because maintains existing land cover, stop 

banks/alignments, Salmon Farm and Cobb Dam diversions 

– Represents ‘what if’ all consumptive water use stops 



Scenarios (cont.) 

• Scenario 2: Double irrigation 

– Existing irrigated area (2,226 ha) 

– Plus waiting list (current applications) (551 ha) 

– Plus prediction of likely future development (1,876 ha) 

– Total = 4,653 ha (approximately double existing irrigation) 

– Assumed same vicinity and type as existing (see next map) 
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Scenarios (cont.) 

• Scenario 3: All irrigation GW sourced 

– Same land use, just SW irrigation now GW supplied; no restrictions 

(currently 75% surface water; 25% groundwater) 

• Scenario 4: Cobb Dam 

– ‘What if’ Cobb Dam did not exist 

– Takaka at Harwood’s flow modified to estimate ‘natural’ flow 

• Scenario 5: Waingaro River 

– Waingaro River recharge to GW = zero (sensitivity test) 
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River Flows 





Groundwater Levels 
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Sub Catchment Nitrate Budgets 



Groundwater Quality 

• Assumes full mixing 

• Ex. concentration: ~ 0.45 g/m3 (Pupu GW bore, 2013-14) 

– ~ 51 tonnes/year additional nitrate nitrogen total due to intensification 

– ~ 38 tonnes/year discharge to Pupu Main Spring; remainder in GW 

– AMA through flow: ~ 10.8 m3/s 

• If reduce by 51 t/y (Scenario 1), Pupu GW conc reduces to 0.34 g/m3  

• If additional 51 t/y (Scenario 2), Pupu GW conc increases to 0.56 g/m3  



TLA Water Quality 

• Ex. GW concentration: ~ 2.5 g/m3 (Motupipi Spring, 2010) 

– ~ 30 tonnes/year additional nitrate nitrogen total due to intensification 

– ~ 4 tonnes/year discharge to Motupipi River 

– TLA through flow: ~ 2.8 m3/s 

• If reduce by 30 t/y (Scenario 1), TLA GW conc reduces to 2.15 g/m3  

• If additional 30 t/y (Scenario 2), TLA GW conc increases to 2.85 g/m3  

• Ex. Motupipi River concentration: ~ 1.0 g/m3 

– 0.72 g/m3 and 1.28 g/m3 for Scenario 1 and 2 (4 t/y differences) 



TUGA Water Quality 

• Ex. GW concentration: ~ 0.46 g/m3 (multiple coastal bores) 

– ~ 88 tonnes/year additional nitrate nitrogen total due to intensification 

– ~ 81 tonnes/year discharge to surface (mainly Takaka River) 

– TUGA through flow: ~ 15.4 m3/s 

• If reduce by 88 t/y (Scenario 1), TUGA GW conc reduces to 0.29 g/m3  

• If additional 88 t/y (Scenario 2), TUGA GW conc increases to 0.63 g/m3  

• Ex. Takaka River concentration: ~ 0.11 g/m3 (Kotinga, 2014) 

– 0 g/m3 and 0.50 g/m3 for Scenario 1 and 2 (81 t/y differences) 

 


