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Climate change: moving the
target for wastewater overflows
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Intermittent discharges of diluted wastewater to land or water. These
Weather usually occur during intense wet weather periods because of capacity
constraints during normal network operation, not as a result of blockage.

verflows

‘ \ ‘i:‘ = - W ;’g‘;( %
Dry
Weather N, Discharges of wastewater to land or water at other times, for example as
€atne | a result of pump station failure or network blockage.
Overflows

Leakage of wastewater from pipes, pipe joints, manholes and other b R
4* network structures. In addition, illegally plumbed private drainage and
poorly operating septic tank systems can also contribute.

Arising due to stagnant or low flows in the network and can result in
public nuisance issues.
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Types of wet weather overflow

 Controlled overflow points

PS38 Owhiro Bay
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Types of wet weather overflow

i ey

* Controlled overflow points
* Uncontrolled overflows
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Sources of wastewater
g L/

.~ Rainfall derived
. inflow and
- infiltration (RDII)

BWF + GWI

Precipitation
(right scale)

RDII + BWF « GWI

Flow (L/s)

Dry weather flow (DWF)

0 '

0 3

2

Time (days)

1
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Groundwater infiltration (GWI)

RDII Typically
Dominates Sewer
Performance

+ 8

Rainfall intensity

v 10
4

Adapted from Walski, et.al., 2007
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Design storms

1400
Design storms useful for
1200 _ debugging models.
A . .
oo | Rainfall ARl is not
- related to overflow ARI.
E Different antecedent o,
g oo e a i Antecedent conditions
E storm event impact performance.
;_:.- 600
E
sl Design storms not
e | used for reporting
performance targets
0

40% 60% 80%
Soil Saturation % (Antecendence Condition) Modelling Group water .
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Overflow performance
) Spills frequency varies

8 with rainfall.

To estimate average spill
frequency, need a length
of record 6x ARI.

""""""""" A well-calibrated
model is the most
reliable way to assess
average performance.

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

Spills Per Year
ury N w £ w1 =2} ~l
|
B
|

o

mmm Wainuiomata Storage = =Annual Average Spill Frequency
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Overflow performance

LEGEND

Engineered Overflow Point
Spills per Year

I:‘ == 0.5 (2-yr ARl Lo3 compliant)

. 0.5-1 (1-yrARI LoS compliant)
I:‘ 1- 2 (6-mnth ARI LoS compliant)

I:‘ 2- 6 (2-mnth ARI LoS compliant)

Da-12
H--

[C Mo simulated spills
Volume Class

] Low Med ELar«ge

Uncontrolled Overflow
Spills perYear

O == 0.5 (2-yr ARl LoS compliant)
‘ 0.5-1 (1-yr ARl Lo3 compliant)
O 1- 2 (6-mnth ARI LoS compliant)

O 2- 6 (2-mnth ARI LoS compliant)
O
@ -

EOP: 62SKRI

Volume Class ii:)nolgates/: 8 Spills per Yr
. m3/yr

O Low @ Med Monitored: 5 Spills per Yr
arge 3,400 m3/yr
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Overflow performance

Future performance a function of
* Population growth

* Network changes in RDII
* Climate change
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120

Daily Rainfall at Kelburn (2021)

A sample rainfall record:
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Daily rainfall (mm)
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Daily Rainfall at Kelburn (2021)
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Daily Rainfall at Kelburn (2021)

120 120

- Factoring up for -
climate change
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Daily Rainfall at Kelburn (2021)

120 120

- Factoring up for -
climate change
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62SKRI Simulated Overflow Events (Base 10yr LTS scenario) - ARI assessment

5,000
4,500 a
4,000
3,500

3,000

Volume (m?
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o

1,500 -

1,000 -

400m? volume L

requiredto ¢ -'T
contain spill _———-‘.—-
0.1 1.0 10.0
0.5yr ARI (yr)
Target containment standard

B Base scenario
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62SKRI Simulated Overflow Events (Base 10yr LTS scenario) - ARI assessment

5,000 -
4,500 -
4,000
3,500

3,000

Volume (m?
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(¥g]
(=]
[an]
.
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o
o
o

1,500 - -

1,100m? volume . .
i <
required to " aun® an®
contain spill ue
500

0.1 1.0 10.0
0.5yr ARI (yr)
Target containment standard

B Base scenario  ® Rainfall factored up 20%

water ..
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Alternative approaches

* [deally obtain a “future” rainfall time series
« Complex and expensive

« Temporal downscaling of global climate models and/or extensive
climate modelling at local scale

* OR use "historic” rainfall, and just adjust the target

M M PPy Modelling Group
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62SKRI Simulated Overflow Events (Base 10yr LTS scenario) - ARI assessment

5,000
4,500 -
4,000
3,500

3,000

Volume (m?)
Mo
(¥g]
(=]
[an]

o
o
o
o

?m° future- -
proofed design " A

=" | But what’s the

400m? volume ns

required to ~ 1* -1 . new target?
contain spill ____-"'—— E

0.1 1.0 10.0

0.5yr ARI (yr)

Target containment ~ Adjusted
standard " %€ <" target

[ ® HYDRAULIC F
Modelling Symposium ANALES'S Meselnggror | Water s

NEW ZEALAND -




Can we use HIRDS?

NIWA High Intensity Rainfall Design System V4

T

About

Address search Enter your address and press enter to search : i
To generate a set of results, either click on an existing data point,

or a new location and enter a site name, then press the Generate

Site ID: E14272
Report button.

Site Name: WELLINGTON KELBURN
Data Source: clifio.niwa.co.nz
Location: 174767, -41.286
Rainfall records used for different event durations: Latitude
Daily Coverage:

Sub-Daily Coverage: )

Sub-Hourly Coverage: 1928-2004 (77yrs) Longitude

Makara

Site Name

Site Id E14272

Output Table Format

@ Depth - Duration - Frequency

(O Intensity - Duration - Frequency

Resuits Spreadsheet Download £ 3

HiStor |

Site Details
Site Name: WELLINGTON KELBURN
Site Id: E14272

Coordinate System: NZGD1949

| Data RCP2.6 Scenario RCP8.5 Scenario

RCP4.5 Scenario ” RCP#.0 Scenario

Longitude: 174.767
Latitude: -41.286

HYDRAULIC

M M Modelling Group
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Can we use HIRDS? Spoiler alert: “no”

Address search Enter your address and press enter to search
Site ID: E14272
Site Name: WELLINGTON KELBURN
Data Source: clifio.niwa.co.nz
Location: 174.767, -41.286
Rainfall records used for different event durations:
Daily Coverage:
Sub-Daily Coverage:
Sub-Hourly Coverage:

Makara

About

To generate a set of results, either click on an existing data point,
or a new location and enter a site name, then press the Generate
Report button.

Latitude

Longitude

Site Name

Site Id E14272

Output Table Format
@ Depth - Duration - Frequency

O Intensity - Duration - Frequency

Results

Spreadsheet Download £ 3

Site Details Historical Data RCP4.5 Scenario

‘ RCP2.6 Scenario

Rainfall depths (mm) :: RCP8.5 for the period 2031-2050

10m 30m 1h
1.58 0.633 7.04 10.0 12.4 17.7 25.0
2 0.500 7.75 11.0 13.6 19.4 27.4
5 0.200 10.2 14.5 17.9 25.4 35.8

Modelling Symposium

RCP6.0 Scenario RCP8.5 Scenario

7.4 88.7 98.5 105 110
781 96.9 108 115 120
101 125 139 148 154

HYDRAULIC
ANALYSIS
LIMITED
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WATER NEW ZEALAND
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HIRDS v4 for Karori Reservoir - Projected for RCP8.5 2081-2100

160

* Extrapolation of ARI curves on
log trend lines to obtain 0.5yr
and 1.0yr ARI (future rainfall)

y = 16.281In(x) + 30.275-7

< 100 £13.227In(x) + 25.125
é .....
oy
S 80
3
=
= y =9.2616In(x) + 18,04
S
C
&Ts 60
y =6.3411In(x) + 12
40
26.0 mm/hr
y =3.3006In(x) +
20
y = 2.097n(x) & 43687~
v = 12830100 42200
0
0.1 100 1000
(6 month)
10m 20m 30m 1h 2h 6h 12h 24h
......... Log. (10m) +++++++=+ Log. (20m) +++++++++ Log. (30m) ++++++++- Log. (Lh) ++++--- Log. (2h) +e+=+===- Log. (6h) <++++++ Log. (12h) <+++-+-+- Log. (24h)
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HIRDS v4 for Karori Reservoir - Historic Data

160

* Find.equivalent ARI for the
target LoS future rainfall
corrésponding to historic rainfall

* E.g. 0.5yr ARI (10min duration) in
future data (RCP 8.5) is equivalent
to'the same rainfall with 0.68yr ARl -~

AOW

y =16.629In(x) + 32.4077..-

=11.804In(x) + 23.

£9.6263In(x) + 19.395

oot

RairnTa)l In

=6.7385In(x) +

40
=4.6442In(x) +
26.0 mm/hr
20 e et y =2.4863
i .'__.::::: .................................. y = 1,6318In(x) o4 I
Y I . \ = 1 0306labdi2-3695
0 GunnmnnnERpRnImng
0.1 Jv 1 10 100
(8.2 month)
10m 20m 30m 1h 2h 6h 12h
......... Log. (10m) ++++++=+ LOg. (20m) +++=+=2+- LOg. (30m) ++++++== Log. (Lh) <++++=+=- Log. (2h) ++e+++es LOg. (6h) <++s+eeees LOg. (12h) +++e+e++ LoOg. (24h)
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HIRDS v4 for Karori Reservoir - Historic Data

80

 Take average across all durations

= 60
<
=
£50
>
x
c 40 . : :
O 0.5 yr ARl intensity according
e to "2090" projected rainfall
— 30 \/ (for each duration)
S 46.0-\
< | \
e 4990 ‘
16.0
I
1.6
168.2 |
\ L a
W --
74,5\
0.1 Equivalent current ARI .3'566-680'71\ 1 10
(Average for all durations '\ O%g% MR (yr)
= 0.68 yr ARI ) \N_2
10m 20m 30m 1h 2h 6h 12h 24h
......... Log. (10m) ++++++=+ LOg. (20m) +++=+=2+- LOg. (30m) ++++++== Log. (Lh) <++++=+=- Log. (2h) ++e+++es LOg. (6h) <++s+eeees LOg. (12h) +++e+e++ LoOg. (24h)
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62SKRI Simulated Overflow Events (Base 10yr LTS scenario) - ARI assessment

5,000
4,500 a
4,000
3,500

3,000

Volume (m?®)
%]
i
=
=

Mo
o
o
o

1,500 |

750m? futureg,
proofed design |€- - s v}

400m:3 volume [ .-f"
required to ___—--‘.—‘ :
contain Spl" 0.1 0.5yl" 0.68yr 1.0 10.0

Target containment  Adjustdjom
standard  tasgedscenario
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NIWA review of method (Trevor Carey-Smith)

 What’s wrong with this?
* HIRDS is tailored to extreme events (eg >10yr ARI).

e [tis based on annual maxima.
e The HIRDS definition of ARI:

* The average recurrence interval between years containing at least one event.
* We can call this ARI,

e Common definition of ARI:

* The average recurrence interval between events
* We can call this AR,

* . HYDRAULIC ;
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A statistics refresher

* Annual Exceedance Probability = AEP (probability that a certain value
will be exceeded in a year).

* ARI, = 1/AEP

* By definition AR/, always > 1 (i.e. it only reaches 1 when AEP=1: we
are 100% sure that the event will occur every year).

* [ ] A
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A statistics refresher

* Meanwhile, for ARl between events:
1

* ARl = — In(1—AEP)
 The two definitions can be related like this:
« ARI, = — ——

1
ln(l—ﬁly)
* Note that when AR/, = 1.58 years (the lowest return period provided
in HIRDS), ARI, = 1 year.

* For AEP>10% (i.e. “10 year event”), ARl and AR, are very similar.

Modelling Symposium



. _ | Frequency Descriptor | EY ?i'; (:i: ARI

A statistics refresher | == =7 .

“2 spills per year” = 2233 % %13
* Recommended “event frequency | ; 18 | 1

descriptor terminology” from - o B *

Australian Rainfall and Runoff. o T e o for
* EY: exceedences per year - i ; -\ extreme
* AEP (% probablity) | oo [ events
* AEP (1 in x probability) i.e. HIRDS ARI, | ... oo | ae
* ARI (Average Recurrence Interval) | o

Extreme

water .
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Back to our moving target method

* The general idea is fine (says NIWA).

* The problem is using HIRDS to extrapolate to sub-annual
frequencies.

* To do this, we first need to convert ARI, to AR,

* [ ] A
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HIRDS v4 for Karori Reservoir - Historic Data

160
140
120
= 100
S~
€
E y = 11.804In(x) + 23.469
AN i
2 80
3
£ =9.6263In(x) + 19.39
8 ~
C
&3 60
y = 6.7385In(x) + 13
40
y =4.6442In(x) +
26.0 mm/hr
20 .......... y = 2.4863In(x) +. 5 4F44——
) y = 1,63181n(x) w3643~
v =21 nznaln( ) O
0
0.1 JV 1 10 100 1000
(8.2 month)
10m 20m 30m 1h 2h 6h 12h 24h
......... Log. (10m) +«-++++++ Log. (20m) ++++++++= LOg. (30m) ++++++++- Log. (Lh) +=++++-- Log. (2h) +++++++=- Log. (6h) ++esssees Log. (12h) +++=+++++ Log. (24h)
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HIRDS v4 for Karori Reservoir - Historic Data

160
140
120
= 100
S~
€
E y = 11.804In(x) + 23.4697
g e i
2 80
3
= =9.6263In(x) + 19.39
e ~
C
T 60
45.2 mm/hr - y = 6.7385In(x) + 13
40 /
’ ] y = 4.6442In(x) +
«f“"'«‘
20 — y = 2.4863In(x) & 5AF4—
y = 1,63181n(x) w3643~
v =21 nznaln( ) O
0
0.1 1 . 61‘ AR 10 100 1000
. r ARle
y ARly (yr)
(19 month)
10m 20m 30m 1h 2h 6h 12h 24h
......... Log. (10m) «++=+++=+ LOg. (20m) +++++++++ LOg. (30mM) ++++++==+ Log. (Lh) ++ee=eee- Log. (2h) ++eeeee LOg. (6h) +e++eees LOG. (12h) ++e++e=++ Log. (24h)
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NIWA's solution

 Don't use HIRDS at all.

* For the selected rain gauges, extract “monthly maxima” (as
opposed to the "annual maxima” series that HIRDS is based on)

* This will be better suited for assessing sub-annual frequencies.
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NIWA's solution

Annual Exceedance Probability (%)

90 70 50 30 20 10 7 5 3 2 1 0.7 0.3 0.2
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0.5 1 2 5 10 20 50 100 200 500

T-year Return Period (between events)

Annual maxima series (Hutt at Birch Lane) for Thr
duration plotted on a reduced Gumbel variate
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NIWA's solution

Annual Exceedance Probability (%) Monthly Exceedance Probability (%)
9 70 50 30 20 10 7 5 3 2 1 07 0.3 0.2 90 70 50 30 20 10 7 5 3 2 107 0.3
L ! | | | 1 | | ! | I N | | ! | I I | | J | I | 1 | | | TR A | | | I I | |
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s o BO —f--eoe e e L
60 50
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5 o
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© = » . H . -
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v =7y . 0.2 05 1 2 5 10 20 50 100 200 500
(19 month)T-year Return Period (between events) T-month Return Period (between events)
. . . . . 1.32 yr ARle
Annual maxima series (Hutt at Birch Lane) for Thr Monthly maxima series (16 month)
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Climate change adjustment factors

* Similar approach as used for HIRDS v4.

« Six global climate models downscaled to provide hourly rainfall from

1970-2100, at 27km resolution, for four representative concentration
pathways (RCP2.6, 4.5, 6.0 and 8.5)

» But assessed at monthly scale

* For each 0.1°C temperature anomaly, ARI assessment of monthly
maxima (for each duration).

» Linear trend fitted to obtain “change in rainfall depth per degree of
warming” for each ARI/duration.

Modelling Symposium



Climate change adjustment factors

6 Month Return Period
RCM grid point near Wellington

* As for HIRDS, median adjustment from alt grid points adopted
to represent all NZ

6-hour rainfall depth (mm)

Temperature Anomaly
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Climate change adjustment factors

Warming haS = —--&- Monthly Analysis
. =& - Annual (HIRDS) Analysis
mo.re tmpact on Factors
higher return - adopted
periods, and 3 _ ) P
shorter 5 in HIRDS
23
durations £y

Factors for.

sub-annual i
return peridtds °° " 0 e mo e e

Return Period (years)

LIMITED
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Climate change adjustment factors

Table 3: New Zealand land-average temperature increase relative to 1986—2005 for four future
emissions scenarios. The three 21st century projections result from the average of six RCM model simulations
(driven by different global climate models). The early 22nd century projections are based only on the subset of
models that were available and so should be used with caution. After Table 8 in Carey-Smith et al. (2018).

2031—2050 2056—2075 2081—2100 2101—2120

RCP 2.6 0.59 0.67 0.59 0.59 (4 model avg)
RCP 4.5 0.74 1.05 1.21 1.44 (5 model avg)
RCP 6.0 0.68 1.16 1.63 2.31 (CESM1-CAMS only)
RCP 8.5 0.85 1.65 2.58 3.13 (3 model avg)

T T /

Warming for various
time horizons
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Equivalent ‘current return periods’

Monthly Exceedance Probability (%)
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Equivalent ‘current return periods’

Monthly Exceedance Probability (%)
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Equivalent ‘current return periods’

12-month Return Period: RCP8.5 2080-2100
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Equivalent ‘current return periods’

12-month Return Period: RCP8.5 2080-2100
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Equivalent ‘current return periods’

12-month Return Period: RCP8.5 2080-2100
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Equivalent ‘current return periods’

Table 4: Wellington Regional average equivalent current climate return. Return periods shown in
months for a range of expected return periods during different emissions scenarios and future time periods

Select

Equivalent Current Climate Return Period

Target
d L _ Duration Return 2031-2050 2081-2100
u ra t I O n i Period RCP2.6 RCP4.5 RCP6.0 RCP8.5 RCP2.6 RCP4.5 RCP6.0 RCP8.5

°® 10 min 3 3.5 3.7 3.6 3.8 35 4.2 4.7 6.0
a p p ro p r I a te 20 min 3 3.6 3.7 3.7 3.8 3.6 4.3 4.8 6.2
30 min 3 3.6 3.7 3.7 3.9 3.6 4.3 4.9 6.3
to catchment «~ : = = & a5 s an as e
2 hr 3 3.6 3.8 3.7 3.9 3.6 4.3 4.9 6.5
6 hr 3 3.4 3.6 35 3.7 3.4 4.0 4.4 5.4
12 hr 3 3.3 3.4 3.4 35 3.3 3.7 4.0 a7
24 hr 3 3.2 3.3 3.3 3.4 3.2 3.5 3.7 4.2
10 min 6 7.3 7.7 7.6 8.0 7.3 9.0 10 14
20 min 6 7.4 7.8 7.7 8.1 7.4 9.2 11 15
30 min 6 7.5 7.9 7.7 8.2 7.5 9.3 11 15
1hr 6 7.5 8.0 7.8 8.3 7.5 9.5 11 16
2 hr 6 7.5 8.0 7.8 8.3 7.5 9.6 11 16
6hr 6 7.2 7.5 7.4 7.8 7.2 8.7 9.9 13
12 hr 6 6.9 7.2 7.1 7.4 6.9 8.1 9.0 11
24 hr 6 6.7 6.9 6.8 71 6.7 7.6 8.2 9.8
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Equivalent ‘current return periods’

Table 4: Wellington Regional average equivalent current climate return. Return periods shown in
months for a range of expected return periods during different emissions scenarios and future time periods

Select

Equivalent Current Climate Return Period

Target
Duration _ Return 2031-2050 2081-2100
ta rg Et ~ Peried RCP2.6 RCP4.5 RCP6.0 RCP8.5 RCP2.6 RCP4.5 RCP6.0 RCP8.5
10 min 3 3.5 3.7 36 3.8 35 4.2 47 6.0
retu rn 20 min 3 3.6 3.7 3.7 3.8 3.6 4.3 4.8 6.2
° 30 min 3 3.6 3.7 3.7 3.9 3.6 4.3 4.9 6.3
perl Od 1hr 3 3.6 3.8 3.7 3.9 3.6 4.4 4.9 6.5
2 hr 3 3.6 3.8 3.7 3.9 3.6 4.3 4.9 6.5
1 d
( Conta I n ment 6 hr 3 3.4 3.6 35 3.7 3.4 4.0 4.4 5.4
12 hr 3 3.3 34 3.4 35 3.3 3.7 4.0 a7
Sta n d a rd ") 24 hr 3 3.2 33 3.3 34 3.2 3.5 3.7 4.2
10 min 6 7.3 7.7 7.6 8.0 7.3 9.0 10 14
20 min 6 7.4 7.8 7.7 8.1 7.4 9.2 11 15
30 min 6 7.5 7.9 7.7 8.2 7.5 9.3 11 15
1hr 6 7.5 8.0 7.8 8.3 7.5 9.5 11 16
2 hr 6 7.5 8.0 7.8 8.3 7.5 9.6 11 16
6 hr 6 7.2 7.5 7.4 7.8 7.2 8.7 9.9 13
12 hr 6 6.9 7.2 7.1 7.4 6.9 8.1 9.0 11
24 hr 6 6.7 6.9 6.8 71 6.7 7.6 8.2 9.8
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uivalent ‘current return periods’

Table 4: Wellington Regional average equivalent current climate return. Return periods shown in
months for a range of expected return periods during different emissions scenarios and future time periods Se I ect

Equivalent Current Climate Return Period
Target

- - = _ i
Duration I::::or: 2031-2050 2081-2100 a p p ro p rl a te

RCP2.6 RCP4.5 RCP6.0 RCP8.5 RCP2.6 RCP4.5 RCP6.0 RCP&.5

10 min 3 35 3.7 3.6 3.8 35 4.2 4.7 6.0 I .
20 min 3 3.6 3.7 3.7 3.8 3.6 43 4.8 6.2 p a n n I n g
30 min 3 3.6 3.7 3.7 3.9 3.6 43 4.9 6.3 h °
1hr 3 3.6 3.8 3.7 3.9 3.6 4.4 4.9 6.5 O r I ZO n
2 hr 3 3.6 3.8 3.7 3.9 3.6 43 4.9 6.5 °
6 hr 3 3.4 3.6 3.5 3.7 3.4 4.0 4.4 5.4 (t I m elfra m e
12 hr 3 3.3 3.4 3.4 3.5 3.3 3.7 4.0 4.7
24 hr 3 3.2 3.3 3.3 3.4 3.2 3.5 3.7 4.2 a n d RC P)
10 min 6 7.3 7.7 7.6 8.0 7.3 9.0 10 14
20 min 6 7.4 7.8 7.7 8.1 7.4 9.2 11 15
30 min 6 7.5 7.9 7.7 8.2 7.5 9.3 11 15
1hr 6 7.5 8.0 7.8 8.3 7.5 a5 11 16
2 hr 6 7.5 8.0 7.8 8.3 7.5 9.6 11 16
6 hr 6 7.2 7.5 7.4 7.8 7.2 8.7 9.9 13
12 hr 6 6.9 7.2 7.1 7.4 6.9 8.1 9.0 11
24 hr 6 6.7 6.9 6.8 7.1 6.7 7.6 8.2 9.8
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uivalent ‘current return periods

Table 4: Wellington Regional average equivalent current climate return. Return periods shown in
months for a range of expected return periods during different emissions scenarios and future time periods

Equivalent Current Climate Return Period
Target

Duration Return 2031-2050 081-2100
Period
RCP2.6 RCP4.5 RCP6.0 RCP8.5 RCP2.6 RCP4.5 RCP6.0 RCP8.5

10 min 3 35 3.7 3.6 3.8 35 42 4.7 6.0
20 min 3 3.6 3.7 3.7 3.8 3.6 43 4.8 6.2
30 min 3 3.6 3.7 3.7 39 3.6 43 4.9 6.3 Fi n d n eW
1hr 3 3.6 3.8 3.7 39 3.6 4.4 4.9 6.5
2 hr 3 3.6 3.8 3.7 3.9 3.6 43 4.9 6.5 t t A RI f
6 hr 3 3.4 3.6 3.5 37 3.4 4.0 4.4 5.4 a rg e O r
12 hr 3 33 3.4 3.4 35 33 3.7 4.0 47 °
ww s s s i w w = current rainfall
10 min 6 7.3 7.7 7.6 8.0 7.3 9.0 10 14
20 min 6 7.4 7.8 7.7 8.1 7.4 9.2 11 15 d a ta
30 min 6 7.5 7.9 7.7 8.2 75 93 11 18
1hr 6 7.5 8.0 7.8 8.3 75 95 11 i
@ 0 7.5 8.0 7.8 8.3 75 9.6 11 @
6 hr 6 7.2 7.5 7.4 7.8 7.2 8.7 9.9 13
12 hr 6 6.9 7.2 7.1 7.4 6.9 8.1 9.0 -
24 hr 6 6.7 6.9 6.8 7.1 6.7 7.6 8.2 9.8
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62SKRI Simulated Overflow Events (Base 10yr LTS scenario) - ARI assessment
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Table 4 contains equivalent current climate return periods for the Wellington Region for a range of

| |
future climate return periods and scenarios. These have been estimated from monthly maxima data
I I from each gauge record using the first (GEV-based) method described above before the weighted
mean of all sites was taken to provide a regional average. For completeness, tables containing the
values obtained from each rainfall gauges are provided in Appendix A.

An example application of the results in Table 4 might be as follows, assuming RCP 6.0 is considered
most appropriate. If a wastewater network upgrade is required in the Wellington Region that is
targeted to meet a 12-meonth “containment standard” over a time horizon up to 2050, then this
should be designed to meet the 16-month “containment standard” under current rainfall conditions,

) .
® adopting a nominal 1-hour response duration (see highlighted cell). The implication is that a

I S re p O r p rOV I e S containment standard of 16 months under current rainfall is predicted to still meet a 12-month

containment standard in about 2050, assuming RCP 6.0 projections for this example.
. .
e St I I I l a te S Of h OW ra I n fa | | Table 4: Wellington Regional average equivalent current climate return. Return periods shown in
months for a range of expected return periods during different emissions scenarios and future time periods

Equivalent Current Climate Return Period

return periods, for a range e

RCP2.6 RCP4.5 RCP6.0 RCPB.5 RCPL1.6 RCP4.5 RCP6.0 RCPE.5

° ° 10 min 3 35 37 36 38 35 12 17 5.0

of durations. will cha nge S
! 30 min 3 36 37 37 3.9 3.6 43 29 6.3

d d M ff t f t 1hr 3 36 38 37 39 36 14 19 65

u n e r I e re n u u re 2hr 3 36 38 37 39 36 43 49 65
. . 6hr 3 34 36 35 3.7 34 10 14 54

I I m ate Sce n a rl O S 12 hr 3 33 34 34 35 33 37 40 47
C cee 24 hr 3 32 33 33 34 32 35 37 12
10 min 6 73 77 76 8.0 73 9.0 10 14

20 min 6 74 78 77 8.1 74 92 1 15

30 min 6 75 79 77 8.2 75 93 1 15

1hr 6 75 80 78 83 75 a5 1 16

2hr 6 75 8.0 78 8.3 75 96 1 16

6hr 6 72 75 74 7.8 72 87 9.9 13

12hr 6 69 72 71 74 6.9 8.1 9.0 1

24hr 6 67 69 58 7.1 6.7 76 8.2 9.8

10 min 9 1 1 12 12 11 14 16 2

20 min 9 1 1 12 13 11 14 17 24

30 min 9 1 1 12 13 11 15 17 24

1hr 9 12 12 12 13 12 15 18 26

2nr 9 12 12 12 13 12 15 18 27

6hr 9 1 12 11 12 11 14 16 2

11 11 11 11 13 14 19
10 12 13 16

Modelling Symposium S water >
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u u Equivalent Current Climate Return Period
Target
Duration Return 2031-2050 2081-2100
F I n d I n S Period  peP26  RCPAS  RCP6.O  RCPES  RCP2.G6  RCPAS  RCPG.0  RCPB.S
10 min 12 15 16 16 17 15 19 2 32
20 min 12 15 16 16 17 15 20 23 33
30 min 12 15 16 16 17 15 20 24 TS
1hr 12 16 17 16 18 16 21 25 37
2hr 12 16 17 16 18 16 n 25 EL
°® . t h f f 6 hr 12 15 16 16 17 15 19 2 ED)
coe I n e O rl I I O 12 hr 12 14 15 15 16 14 17 20 27
. o 24 br 12 14 14 14 15 14 16 18 2
Wel | I n to n Re I O n 10 min 18 23 25 24 2 23 30 35 50
g g 20 min 18 23 25 24 2 23 30 £ 53
. 30 min 18 24 25 25 2 24 31 37 55
ave ra e e u IVa Ient 1hr 18 24 26 25 27 24 32 39 59
2hr 18 24 26 25 28 24 33 ) 64
. & hr 18 23 25 24 2 23 30 36 53
current climate return we w2 s s a a2 oa w
24 br 18 21 22 21 »n 21 25 27 35
* ° e 10 min 24 31 33 32 35 31 10 48 70
penods associated wit eenon L s
30 min 24 32 34 33 36 32 22 51 77
| t d f t t 1hr 24 32 35 34 37 32 1 54 84
Se eC e u u re re u rn 2hr 24 33 36 33 38 33 46 57 92
. & hr 24 31 34 33 35 31 42 50 77
e rl O d S 12 hr 24 30 32 31 33 30 38 44 62
. 24 br 24 28 30 29 31 28 3 a8 s0
10 min 36 47 51 a9 53 47 63 7 110
20 min 36 a8 52 50 55 a8 65 79 120
30 min 36 49 52 51 55 49 66 81 120
1hr 36 50 54 52 57 50 69 85 140
2hr 36 51 55 53 59 51 72 91 150
& hr 36 a8 52 51 55 48 66 81 130
12 hr 36 45 ag a8 s1 46 59 70 100
24 hr 36 43 a5 as a7 43 53 ) 79

Modelling Symposium — 1Y) water
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* Wet weatheroverflow frequency is a key' metri of wastewater performance

ed model is the most reliable way to assess
average perrormance, using a long rainfall record

== - Use of rain TG g e 0 o

- - V, I o, I activities. . ISh or
——— ‘FFF' s the ta ment sta rd of overflows | s
— e ——
— S accountfor t :e-f f -x;t of cllmate change } 0’/ 1

« It assumes the mcréase in frequency of ‘wastewater spills due fU\cllma're‘\a

—iangeds equivalent to the increase in frequency of heavy raér_\fall events.
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Thank you!
Questions? Patai?
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