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Memorandum 
To Phil Ruffell 

From Jack McConchie & Samwell Warren 

Office Wellington Environmental Office 

Date 13 March 2018 

File 3-53417.00 

Subject Addendum 3 - High growth, with additional demand scenarios 
 

1. Background 
Following Opus (2018), NCC requested the running of additional scenarios relating to the drought security 
of the Maitai Dam. These scenarios were to assume the “high growth” projection reported on in Addendum 
2, but assuming two additional potential water demands. These include, that: 

 NCC supplies an additional 2500m³/day of water to the south Nelson residential and industrial areas.  
These are areas supplied currently by Tasman District Council; and 

 NCC also supplies additional water to Richmond.  This scenario models the possibility that in an 
extremely dry year Tasman District will run short of water, if the Waimea Dam is not constructed.  
Combined with Scenario 1 above, this would add 7,500m3/day to the total water demand from the 
Maitai reservoir. 

Each scenario was run on both the mean (a) and maximum (b) monthly peak 1-day demand for the Nelson 
community.  Consequently, there are 12 scenarios summarised in Table 1.1. 

Table 1.1: Monthly peak 1-day water demand for Nelson community (additional design Scenarios) 
(m³). 

Month 

Scenario 
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January 36100 40900 41100 45900 40600 46000 45600 51000 50600 57500 55600 62500 
February 35500 38800 40500 43800 39800 43600 44800 48600 49700 54400 54700 59400 
March 32800 35700 37800 40700 36800 40100 41800 45100 45900 50000 50900 55000 
April 29800 32600 34800 37600 33400 36600 38400 41600 41500 45600 46500 50600 
May  29000 32400 34000 37400 32500 36400 37500 41400 40400 45300 45400 50300 
June 28200 30200 33200 35200 31600 33900 36600 38900 39300 42200 44300 47200 
July 28300 31000 33300 36000 31700 34800 36700 39800 39400 43300 44400 48300 
August 28800 31400 33800 36400 32300 35300 37300 40300 40100 43900 45100 48900 
September 28700 31200 33700 36200 32200 35000 37200 40000 40000 43600 45000 48600 
October 30100 35000 35100 40000 33700 39300 38700 44300 42000 49100 47000 54100 
November 34600 42100 39600 47100 38900 47400 43900 52400 48500 59200 53500 64200 
December 34400 41200 39400 46200 38600 46300 43600 51300 48200 57900 53200 62900 
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1.1. Additional scenario architecture 
The methodology used to derive these peak demand estimates can be found in Opus, (2018).  This 
addendum reports on the model results based on population forecasts provided by Nelson City Council 
under a ‘high growth’ population scenario.  Table 1.2 lists all the scenarios modelled under this project, 
including: those reported here; those referenced in Opus (2018); and those reported in the other addenda.  

Table 1.2: The various scenarios modelled (see Section 2.3 Opus, (2018) and reporting architecture.  

Scenario Description  Report 

1a Landmark Lile Population projections for 2028 -mean Report 

1b Landmark Lile Population projections for 2028 - max Report 

2a Landmark Lile Population projections for 2053 -mean Report 

2b Landmark Lile Population projections for 2053 - max Report 

3a Landmark Lile Population projections for 2100 -mean Report 

3c Landmark Lile Population projections for 2100 - max Report 

4 LL populations using old consent conditions - max Report 

5a Landmark Lile Population projections for 2028 + 2500m³/day - mean Addendum 1 

5b Landmark Lile Population projections for 2028 + 2500m³/day - max Addendum 1 

6a Landmark Lile Population projections for 2028 + 7500m³/day - mean Addendum 1 

6b Landmark Lile Population projections for 2028 + 7500 m³/day - max Addendum 1 

7a Landmark Lile Population projections for 2053 + 2500 m³/day - mean Addendum 1 

7b Landmark Lile Population projections for 2053 + 2500 m³/day - max Addendum 1 

8a Landmark Lile Population projections for 2053 + 7500m³/day - mean Addendum 1 

8b Landmark Lile Population projections for 2053 + 7500m³/day - max Addendum 1 

9a Landmark Lile Population projections for 2100 + 2500m³/day - mean Addendum 1 

9b Landmark Lile Population projections for 2100 + 2500m³/day - max Addendum 1 

10a Landmark Lile Population projections for 2100 + 7500 m³/day - mean Addendum 1 

10b Landmark Lile Population projections for 2100 + 7500 m³/day - max Addendum 1 

11a NCC Population projections for 2028 -mean Addendum 2 

11b NCC Population projections for 2028 - max Addendum 2 

12a NCC Population projections for 2053 -mean Addendum 2 

12b NCC Population projections for 2053 - max Addendum 2 

13a NCC Population projections for 2100 -mean Addendum 2 

13b NCC Population projections for 2100 - max Addendum 2 

14a NCC  Population projections for 2028 + 2500m³/day - mean Addendum 3 

14b NCC Population projections for 2028 + 2500m³/day - max Addendum 3 

15a NCC Population projections for 2028 + 7500m³/day - mean Addendum 3 

15b NCC Population projections for 2028 + 7500m³/day - max Addendum 3 

16a NCC Population projections for 2053 + 2500 m³/day - mean Addendum 3 

16b NCC Population projections for 2053 + 2500 m³/day - max Addendum 3 

17a NCC Population projections for 2053 + 7500 m³/day - mean Addendum 3 

17b NCC Population projections for 2053 + 7500 m³/day - max Addendum 3 

18a NCC Population projections for 2100 + 2500 m³/day - mean Addendum 3 

18b NCC Population projections for 2100 + 2500 m³/day - max Addendum 3 

19a NCC Population projections for 2100 + 7500 m³/day - mean Addendum 3 

19b NCC Population projections for 2100 + 7500 m³/day - max Addendum 3 

Discussed in this report 
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 Scenario 14a: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2028 mean monthly demand, rounded up to the nearest 100m³, together 
with an increase in demand of 2500m³/day; 

 Scenario 14b: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2028 maximum monthly demand, rounded up to the nearest 100m³, 
together with an increase in demand of 2500m³/day; 

 Scenario 15a: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2028 mean monthly demand, rounded up to the nearest 100m³, together 
with an increase in demand of 7500m³/day; 

 Scenario 15b: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2028 maximum monthly demand, rounded up to the nearest 100m³, 
together with an increase in demand of 7500m³/day; 

 Scenario 16a: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2053 mean monthly demand, rounded up to the nearest 100m³, together 
with an increase in demand of 2500m³/day; 

 Scenario 16b: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2053 maximum monthly demand, rounded up to the nearest 100m³, 
together with an increase in demand of 2500m³/day; 

 Scenario 17a: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2053 mean monthly demand, rounded up to the nearest 100m³, together 
with an increase in demand of 7500m³/day; 

 Scenario 17b: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2053 maximum monthly demand, rounded up to the nearest 100m³, 
together with an increase in demand of 7500m³/day; 

 Scenario 18a: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2100 mean monthly demand, rounded up to the nearest 100m³, together 
with an increase in demand of 2500m³/day; 

 Scenario 18b: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2100 maximum monthly demand, rounded up to the nearest 100m³, 
together with an increase in demand of 2500m³/day; 

 Scenario 19a: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2100 mean monthly demand, rounded up to the nearest 100m³, together 
with an increase in demand of 7500m³/day; and 

 Scenario 19b: All the conditions as stated in Section 3 of Opus (2018a), but using the ‘high 
population’ 2100 maximum monthly demand, rounded up to the nearest 100m³, 
together with an increase in demand of 7500m³/day. 
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2. Results 

 
Figure 2.1: Model outputs of predicted storage remaining in Maitai dam under Scenarios 14a & 14b. 

 
Figure 2.2: Model outputs of predicted storage remaining in Maitai dam under Scenarios 15a & 15b. 

 
Figure 2.3: Model outputs of predicted storage remaining in Maitai dam under Scenarios 16a & 16b. 

1958 1968 1978 1988 1998 2008
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

4500000

S
t

o
r

a
g

e
 

V
o

lu
m

e
 

(
m

³
/

d
a

y
)

14a
14b

1958 1968 1978 1988 1998 2008
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

4500000

S
t

o
r

a
g

e
 

V
o

lu
m

e
 

(
m

³
/

d
a

y
)

15a
15b

1958 1968 1978 1988 1998 2008
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

4500000

S
t

o
r

a
g

e
 

V
o

lu
m

e
 

(
m

³
/

d
a

y
)

16a
16b



 

PAGE 5 OF 10 www.opus.co.nz 
 

 
Figure 2.4: Model outputs of predicted storage remaining in Maitai dam under Scenarios 17a & 17b. 

 
Figure 2.5: Model outputs of predicted storage remaining in Maitai dam under Scenarios 18a & 18b. 

 
Figure 2.6: Model outputs of predicted storage remaining in Maitai dam under Scenarios 19a & 19b. 
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Figure 2.7: Period of longest consecutive days of zero storage in the Maitai dam for the six additional 

modelled scenarios (mean).  Note: this assumes inflow conditions as experienced in 2001, 
but with the demand scenarios out to 2100, and including the additional demand. 

 
Figure 2.8: Period of longest consecutive days of zero storage in the Maitai dam for the six additional 

modelled scenarios (maxima).  Note: this assumes inflow conditions as experienced in 
2001, but with the demand scenarios out to 2100, and including the additional demand. 

Table 2.1: Total days where storage was at zero under each of the six additional modelled scenarios.  
Note that this was during conditions similar to 2001, which were very extreme, but 
assuming the various scenarios. 

Scenario 

14 (a&b) 15 (a&b) 16 (a&b) 17 (a&b) 18 (a&b) 19 (a&b) 

M
ea

n 

M
ax

im
um

 

M
ea

n 

M
ax

im
um

 

M
ea

n 

M
ax

im
um

 

M
ea

n 

M
ax

im
um

 

M
ea

n 

M
ax

im
um

 

M
ea

n 

M
ax

im
um

 

0 14 17 46 12 45 41 91 77 233 179 545 
 

Oct-2000 Jan-2001 Apr-2001 Jul-2001 Oct-2001
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000
4500000

S
t

o
r

a
g

e
 

V
o

lu
m

e
 

-
 

M
o

d
e

l 
(

m
³

)

14a
15a
16a
17a
18a
19a

Nov-2000 Feb-2001 May-2001 Aug-2001 Nov-2001
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000
4500000

S
t

o
r

a
g

e
 

V
o

lu
m

e
 

(
m

³
/

d
a

y
)

14b
15b
16b
17b
18b
19b



 

PAGE 7 OF 10 www.opus.co.nz 
 

 
Figure 2.9: Frequency distribution of the minimum storage volume of the Maitai Dam assuming the 

same daily flows as experienced from 1958-2016 for Scenario 14a. 

Table 2.2: Required storage needed under the various scenario and associated annual exceedance 
probabilities (AEPs in Mm³.  Note that Maitai Dam currently holds a maximum of 4.2Mm³. 

Demand 
Scenario 

AEP (%) 

50 
(i.e. 2-year) 

20 
(i.e. 5-year) 

10 
(i.e. 10-year) 

5 
(i.e. 20-year) 

2 
(i.e. 50-year) 

1.6 
(i.e. 60-year) 

1 
(i.e. 100-year) 

Current 
dam 

capacity 
(AEP %) 

Scenario 14a 0.5 1.1 1.6 2.2 2.9 3.1 3.5 <0.5% 
Scenario 14b 0.8 1.5 2.1 2.7 3.5 3.7 4.1 0.9% 
Scenario 15a 0.8 1.5 2.1 2.7 3.6 3.8 4.2 1.0% 
Scenario 15b 1.1 2.0 2.7 3.3 4.2 4.4 4.9 2.0% 
Scenario 16a 0.7 1.4 2.0 2.6 3.4 3.6 4.1 0.9% 
Scenario 16b 1.1 1.9 2.6 3.3 4.2 4.4 4.8 1.9% 
Scenario 17a 1.1 1.9 2.6 3.3 4.2 4.4 4.8 1.9% 
Scenario 17b 1.6 2.5 3.2 3.9 4.7 4.9 5.3 3.5% 
Scenario 18a 1.5 2.4 3.1 3.8 4.6 4.9 5.3 3.2% 

Scenario 18b 2.3 3.2 3.9 4.5 5.2 5.4 5.7 7.0% 

Scenario 19a 2.1 3.1 3.8 4.4 5.2 5.4 5.7 6.3% 

Scenario 19b 2.8 3.7 4.2 4.6 5.1 5.2 5.4 9.9% 

  

It should be noted that, because of constraints relating to both plant infrastructure and the hydrology of the 
Maitai and Roding catchments, the frequency analyses run on the more extreme demand scenarios 
become ‘unstable’.  The annual minima for the more extreme events form a ‘stepped’ rather than a ‘smooth’ 
distribution.  This explains the variable storage values for different AEP events; particularly for Scenarios 
18a through 19b (Figure 2.10). 
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Figure 2.10: Frequency distribution of the minimum storage volume of the Maitai Dam assuming the 

same daily flows as experienced from 1958-2016 for scenario 19b 

Table 2.3: Average recurrence interval of a drought event when demand exceeds the Maitai Dam 
storage capacity.   

Demand Scenario ARI (years). 

Scenario 14a >200 
Scenario 14b 107 
Scenario 15a 96 
Scenario 15b 49 
Scenario 16a 116 
Scenario 16b 52 
Scenario 17a 51 
Scenario 17b 28 
Scenario 18a 31 
Scenario 18b 14 
Scenario 19a 16 
Scenario 19b 10 

 

3. Conclusions 
Modelling the storage required in the Maitai Dam, using the extended flow series for the various rivers, 
population projections, and a range of consent conditions, allows the following conclusions: 

 3.09Mm³ of storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present 
flow regime, using the ‘high population’ projected 2028 mean monthly water demand for the Nelson 
community, and an additional 2500m³/day to supply the south Nelson residential and industrial areas; 

 3.68Mm³ storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present flow 
regime, using the ‘high population’ projected 2028 maximum monthly water demand for the Nelson 
community, and an additional 2500m³/day to supply the south Nelson residential and industrial areas; 

 3.76Mm³ storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present flow 
regime, using the ‘high population’ projected 2028 mean monthly water demand for the Nelson 
community, and an additional 7500m³/day to supply the south Nelson residential and industrial areas 
and Richmond;  
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 4.43Mm³ storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present flow 
regime, using the ‘high population’ projected 2028 maximum monthly water demand for the Nelson 
community, and an additional 7500m³/day to supply the south Nelson residential and industrial areas 
and Richmond; 

 3.62Mm³ of storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present 
flow regime, using the ‘high population’ projected 2053 mean monthly water demand for the Nelson 
community, and an additional 2500m³/day to supply the south Nelson residential and industrial areas; 

 4.37Mm³ storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present flow 
regime, using the ‘high population’ projected 2053 maximum monthly water demand for the Nelson 
community, and an additional 2500m³/day to supply the south Nelson residential and industrial areas; 

 4.37Mm³ storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present flow 
regime, using the ‘high population’ projected 2053 mean monthly water demand for the Nelson 
community, and an additional 7500m³/day to supply the south Nelson residential and industrial areas 
and Richmond;  

 4.91Mm³ storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present flow 
regime, using the ‘high population’ projected 2053 maximum monthly water demand for the Nelson 
community, and an additional 7500m³/day to supply the south Nelson residential and industrial areas 
and Richmond; 

 4.85Mm³ of storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present 
flow regime, using the ‘high population’ projected 2100 mean monthly water demand for the Nelson 
community, and an additional 2500m³/day to supply the south Nelson residential and industrial areas; 

 5.39Mm³ storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present flow 
regime, using the ‘high population’ projected 2100 maximum monthly water demand for the Nelson 
community, and an additional 2500m³/day to supply the south Nelson residential and industrial areas; 

 5.38Mm³ storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present flow 
regime, using the ‘high population’ projected 2100 mean monthly water demand for the Nelson 
community, and an additional 7500m³/day to supply the south Nelson residential and industrial areas 
and Richmond;  

 5.24Mm³ storage is required for 1.6% AEP drought event (1-in-60 year), assuming the present flow 
regime, using the ‘high population’ projected 2100 maximum monthly water demand for the Nelson 
community, and an additional 7500m³/day to supply the south Nelson residential and industrial areas 
and Richmond; 

 Under the proposed residual flow conditions, the ‘high population’ projected 2028 mean monthly 
water demand for the Nelson community, and an additional 2500m³/day to supply the south Nelson 
residential and industrial areas, there is sufficient storage in the Maitai Dam for a drought event with 
an AEP less than 0.5%, the equivalent of a 1-in-200 year drought event; 

 Under the proposed residual flow conditions, the ‘high population’ projected 2028 maximum monthly 
water demand for the Nelson community, and an additional 2500m³/day to supply the south Nelson 
residential and industrial areas, there is sufficient storage in the Maitai Dam for a 0.9% AEP event, 
the equivalent of a 1-in-107 year drought event; 

 Under the proposed residual flow conditions, the ‘high population’ projected 2028 mean monthly 
water demand for the Nelson community, and an additional 7500m³/day to supply the south Nelson 
residential and industrial areas and Richmond, there is sufficient storage for a for a 1.0% AEP event, 
the equivalent of a 1-in-96 year drought event;  

 Under the proposed residual flow conditions, the ‘high population’ projected 2028 mean monthly 
water demand for the Nelson community, and an additional 7500m³/day to supply the south Nelson 
residential and industrial areas, there is sufficient storage in the Maitai Dam for a 2.0% AEP event, 
the equivalent of a 1-in-49 year drought event; 

 Under the proposed residual flow conditions, the ‘high population’ projected 2053 mean monthly 
water demand for the Nelson community, and an additional 2500m³/day to supply the south Nelson 
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residential and industrial areas, there is sufficient storage in the Maitai Dam for a 0.9% AEP event, 
the equivalent of a 1-in-116 year drought event; 

 Under the proposed residual flow conditions, the ‘high population’ projected 2053 maximum monthly 
water demand for the Nelson community, and an additional 2500m³/day to supply the south Nelson 
residential and industrial areas and Richmond, there is sufficient storage for a for a 1.9% AEP event, 
the equivalent of a 1-in-52 year drought event;  

 Under the proposed residual flow conditions, the ‘high population’ projected 2053 mean monthly 
water demand for the Nelson community, and an additional 7500m³/day to supply the south Nelson 
residential and industrial areas, there is sufficient storage in the Maitai Dam for a 1.9% AEP event, 
the equivalent of a 1-in-51 year drought event; 

 Under the proposed residual flow conditions, the ‘high population’ projected 2053 maximum monthly 
water demand for the Nelson community, and an additional 7500m³/day to supply the south Nelson 
residential and industrial areas, there is sufficient storage in the Maitai Dam for a 3.5% AEP event, 
the equivalent of a 1-in-28 year drought event; 

 Under the proposed residual flow conditions, the ‘high population’ projected 2100 mean monthly 
water demand for the Nelson community, and an additional 2500m³/day to supply the south Nelson 
residential and industrial areas and Richmond, there is sufficient storage for a for a 3.2% AEP event, 
the equivalent of a 1-in-31 year drought event;  

 Under the proposed residual flow conditions, the ‘high population’ projected 2100 maximum monthly 
water demand for the Nelson community, and an additional 2500m³/day to supply the south Nelson 
residential and industrial areas and Richmond, there is sufficient storage for a for a 7.0% AEP event, 
the equivalent of a 1-in-14 year drought event. 

 Under the proposed residual flow conditions, the ‘high population’ projected 2100 mean monthly 
water demand for the Nelson community, and an additional 7500m³/day to supply the south Nelson 
residential and industrial areas and Richmond, there is sufficient storage for a for a 6.3% AEP event, 
the equivalent of a 1-in-16 year drought event;  

 Under the proposed residual flow conditions, the ‘high population’ projected 2100 maximum monthly 
water demand for the Nelson community, and an additional 7500m³/day to supply the south Nelson 
residential and industrial areas and Richmond, there is sufficient storage for a for a 9.9% AEP event, 
the equivalent of a 1-in-10 year drought event. 

 
















