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Executive Summary

Purpose of this document

s been written for anyone thinking
about developing their land by explaining some of the
concepis behind managing stormwaier runoff. This
document explains the impact the development may have
on stormwater runcit and consequently flooding, why
Wellinglon Water care, and what we are doing about it

here is a focus on smaller residential developments, 10
properties or less, or backyard add-ons by providing an
approved solution 1o manage the change in stormwater
runcftf. Specifically this document explains

= Whym

> Hydraulic neutrality — what it means and what we
aretrying to achieve

This document ha

anaging stormwater runcff is important

> What residential developers needto consider
to manage stormwater runoff (from aflooding
perspeciive)
Appended o this document are approved solutions to
assist in managing the efiects of stormwater runcff in
residential developments. The approved solutions provide
simple solutions where developers need to achieve
hydraulic neutrality.

Weilington Water will accept the use of approved
solutions as evidence of compliance with hydraulic
neutrality where hydrautic neutrality is reguired
for residential develcpment and where the
reguirement does not refer to specific methods

or specific outcomes. Approved solutions in this
document contain design specifications and are
not endorsemenis of specific products. The use of
approved solutions is not mandatory. if ancther
solution or variation is proposed, you may need to
provide hydraulic and/or engineering calculations
from a suitably qualified person that demonstrate
compliance with the required hydraulic neutrality.
This document will be reviewed every five years.

The cbieciive is for all of us 1o think more widely about
the impact our development has on the environment
and in pariicular how we are altering the natural
drainage characterisiics of our calchment. We need to
act appropriately to ensure these changes do not impact
negatively on our neighbours and downstream users by
increasing their flood risk. Ultimately we need to think
about smarter, more adaptable sclutions to manage

the risk of flooding that reduces the need for cosily
infrastructure upgrades, while providing greater resilience
within achanging ¢ Zr’ate We believe the best solutions will
come from multiple approaches, managing runoff at the
source and throughout its journey as it drains to the sea.

Flooding in Porirua, 5 May 2018,

G-Pulse; GMG-03 v3
PRITNED COPY UNCONTROLLED



Why we need to consider
stormwater runoff

Development confributes o the increased impervious arsa
of catchments. Through the building of houses, driveways,
roads and decks, we change the natural hydrological cycle.
Rainfali that used to directly infiltrate through the soils or
slowly drain averland now runs off the land much faster
across sealed surfaces and through the piped stormwater
network. In hydrofogical terms both the volume of water
andthe peak flow have increased as a direct resuft

of development.

Water quality may also be adversely affected by
developments, and water sensitive design should be
considered. Specifically this document explains flooding
aspects of development. Other literature should be
consulted for best practice approaches for water sensitive
design.

Why do we care?

Most catchments have peaple and properties that are at
risk of flooding. This has economic, environmental and
social impacis.

What does this mean?

The stormwater network includes the primary network:
stormwater sumps (these are the grates you see in roads
which convey runoff to the piped stormwaier neitwork);
stormwater pipes; and open channels. This network is
effective at managing runoff from low to medium intensity
rainfall events. However, the primary network does not
have the capacity to transfer runoff from heavy rainfall
events. [tis usually impractical ta put all this floodwater
under the ground.

During heavy rainfall events we rely on overland flowpaihs.
We refer to these as the secondary network. The secondary
network includes natural drainage paths based onthe
topography of the land and built paths like many of cur
roads. The drainage paths convey runoff so that flood
waters do not enter buildings. If the primary or secondary
networks block, for whatever reason, we can get flooding.
This may be minor ‘nuisance’ flooding or major fleoding that
impacts our livelihoods.

£

Ponding areas are also part of the stormwaier network.
These areas may be natural or the result of changed
ohography which formed basins or bunds. it is important
o manage these ponding areas as they often provide
sterage during flooding and attenuation {the slow release
of runoff back into the network).

.
{
i

Wellington Water uses anumber of approaches o manage
flood risk. This includes:

developing hydraulic models to identify high risk
areas and overland flowpaths

installation of stormwater pipes where it
makes sense to do so

> creating flood storage in low risk areas.

increasing the size of the piped stormwater network may be
an option in high value areas, such as hospitals or the

ceniral business district. In other areas the cosis associated
with upgrading the stormwater network will often

cuiweigh the benefits. A more cost-effective alternative is
attenuating runocff at the source. This means storing rainfall
close 1o where it lands, and slowly releasing it back into the
stormwaier network after the flood peak has passed.

In addition, the effecis of climate change may lsad io
reduced effectiveness of our primary networks. The smart
way to combat reduced effectiveness and unprediciability
isto combine several approaches (big and small) to create
an adapiable, resilient solution.

We need to think about smarter,
more adap u
growing our cities,
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Your Residential Development

Considerations when designing a new residential development

ltisimporiant io undersiand where, what, and how your development could affect the immediate area and
widler region. Under the Besource Management Act you have an obligation to ‘aveid, remedy, or mitigate any
adverse effects of activities on the environment. Therefore you have a requirement 1o ensure your development
does not cause ilooding to others. If you are required (o lodge a Resource Consent application, vou will need to
outline the adverse sffects your developmeni may cause and what you are doing to manage it.

Is your development in
a flood prone area or
affecting an overland
Jlowpaih? Have you considered
the impacts your
developments may have
on neighbours, and

stre 3 .
downstream users! Are you removing
vegetalion orsealing
surfaces?

O-Pulse: QMG-03 v3
PRITNED COPY UNCONTROLLED



Emergency waler supply

Many of the approved solutions include a requirement for a porfion of the siorage atlenuation o be reserved o provide
you with an emergency water supply following a mejor earthquake. We are all encouraged {o store 20 litres of water per
person per day for seven days. That is 140 lires for one person or 560 litres for a family of four. Foliowing this sevan day
pariod community stations will be established fo provide a centralised source of drinking water as it may take maore than
100 days before the water supply network is repaired. The waler held in storage is not treated so remember io hoil or
sterilise it before using it fordrinking water,

Please don't forget

about mel

Ifyou store 140 litres of water (for one persen} you if you store 21 litres of water (for one person), you
should be able to do the following: should be able to do the following:

Drinking Sponge bath

Drinking +* Sponge bath

«/ Cooking ~ Clean .~ Cooking Clean
. ) .~ wastewater ) ¥ wastewater
/" Wash hands buckets " Wash hands buckets

First Aid , Pets 3¢ First Aid

<~ Pets

X
.~ Brushteeth A Shower 3 Brush teeth X shower
X

Dishes A Laundry

Dishes > Laundry
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y greater than what it was pre-development

Increased sealed surfaces asaresult of
development mean that water is unable to
infilirate into soif or drain slowly overland.
This resulis in a higher peak flow and greater
volume of runoff.

The increased difference in peak flow can
be captured and held in temporary storage
devices to be used in other applications or
slowly released back inio the stormwater
network.

This methad can bring peak tiow rates during
significant rainfall events to a levelmuch
closer io that of undeveloped sites. Our goal is
o meet the definition of hydraulic neutrality.

aditional runcift directly attributed to your development,

t. This is our definition

B

vou nesd to ensure the maximum peak flow off
i

of hydraulic neulralily. The figure (below)
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if a property is hydrautically neutral then the peak flow rate
from the site will he the same, or less than, what it was
prior 1o development. A hydraulically neutral development
will not cause additional stress fo the stormwater network
and will not increase floading. Your storage attenuation
solution should be effective for both small and large flood
events, including floods eocurring once in 10-vears (10%
annual exceedance probability (AER)) through to oncs in
100-years incorporaiing climale change predictions (1%
AEP with climate change).
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Approved Solut

Approved Solution
of voof runcif info a
rainwaler tank isba sej

Table 1-1

L ?ég{;%re s th
ainwater lank, The required slize of the
n your house roct area (Table 1-1).

: Sizing your rainwaler fank

>40m2 o < 100m?

2,000 litre
3,000 litre

2100m?2 o < 200m2

2200m? 5,000 tlitre

W

lainwater tanks w
low and reduce pes
a development, actin g‘i control
runoff at the sour IC
the tlood peak.

vill ?’?%EQ store,

ak runofft é’é“{é?ﬁ

B

ce and to reduce

Ralnwater tanks

The purpose of rainwater tanks isto temperarily store
runacff from your roof, slowly releasing this water back inio
the stormwater network over a longer duration. Water will
flow out from the tank via an orifice and cutlet pipe andan
overflow pipe should the tank reach its capacity. During a
storm the pesk runcff from your house will be significantly
reduced as water is stored in your tank.

co

Approved Solution #1 requirements
and limitations
The basic requirements of all set-ups will

f

1. This solution is only applicable to ot sizes where the
iotal impervious area is lessthan 400m2, Runoff from
no lessthan 80% of all new roof areas must be diverted
to, and attenuated by, your rainwater tank.

™

Runoff from no lessthan 80% of 2ll new roof areas
must be diverted to, and atienuated by, your
rainwater tank.

You must have a leaf litter/debris diverter (or

@3]

squivalent product) betwsen your roof gutier and .
i ; 0

B i

downpips(s), or on the downpipe o vour tank.

= diversion and attenuation 4

o

o)

=4

pe the same: -

Your overflow pips must not be connected to the main
stormwater system. The overfloy id discharge to
the ground suriace and be directed 1o an approprialie and
visible overland flow path thatilows io an acceptable
ouifall or public system. This is to provide avi S;Ne

indicator if your primary outlet is blocked.

Aportion of the water in the tank (15-25% depending

on tank volume} is reserved for you. This water is not

treated s0 you shouldn't drink it directly from the tank

but it can be used for the garden, washing property,

cars, or asyour emergency waier supplv. The pressure
will be fow, though this may be sufficient for garden use,

otherwise asmall pump can be added to the sysiem.

These tanks must be above ground 1o allow you {0 aocess
the lower portion cfwater in an emergency, for ease of
maintenance and inspection and for the {ank to drain to
the stormwater network. in addition the bottom of the
tank must not be more than 0.5m above ground to avoid
the need for Building Consent.

This solution is acceptable for developments of 1- 10
resident buildings. 1t may be considered as part of
awider solution to managing stormwater runoff in
developments greater than 10 buildings, though full
hydrological analyses of the development will be
necessary. This is io ensure that stormwater detention
devices are appropriately sized for the specific conditions
of the local area and will consider the total impervious
area within the development such as driveways, roads
and footpaths

4

Rainwater tanks must be installed in accordance with the
manufacturer's specifications.

During installation you'll need to instali an ouilet to
slowly release runoff back into the stormwater network.
The diameter of the outlet and its height above the
ground has been carefully sized to maximise the storage
within your tank, while minimising ihe rate of flow

back into the stormwater network. As such the tank
dimensions, outiet diameters and height of the outlets
stated in Table 1-2 must be adhered to. Any variation

to this setup will mean your solution 1o managing
stermwater runcif doas not fall within  Accaptable
Solution #1.

. You may choose 1o have multiple downpipes entering

the tank conveying discharge directly from the roof, or

alternatively the downpipes may bc s“ro,zam together
in a junction underground with a le larger pine
conveying runoffio the tank.
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Wind and Seismic Restrsint

it is important o ensure your fank is appropriately

Your rainwater tank

A :vzym,wd Qr\iui n#idoes

thouglh 1 ainage works associaled with vour :
gn ge Works assomisied wilh yo restrained to withstand very high winds and seismic

dw*—‘icp ient are fikely to require 2 consent. Your tank an | et s i~

, - activity. Please consult your tank manuifaciure for specific
conneciions will need (o be shown on as-buills provided . how 1o safe ; " ;
) ) details regarding how to salely site and secure your tank.
io your council. - . "

This may include a requirament to have a flai and level

Rainwater tanks do not address increased runoff from concrete foundation and resiraining brackels or posis.

sealed surfaces on your property. When you're
developing vour property we'd love you to consider ihis
and minimise sealed surfaces whers possible.

Table 1-2: Required tank setup

J950m©

>

1Es0mem
0

2170mm
A T
S

15 15 15

490 | 430 430

90 90 90

1770 2095 2095

“Measured to the centre of the orifice
"The diameter of the overflow cutlet may need fo be larger to provide eauivalent capacily to that of alt inflows.

Emergency waler supply
Thelower porlion of your rainwater tank is reserved for personal use and {o provide you with an emergency waler supply
following a major earthquake. Your rainwater lank should have enough water o meet your immediate requirements
{depending on how your tank Is ussd). A 2,000L tank will meet the emergency water supply requirements for2p

7 days. The 3,000L tank will meet the emergency water supply requiremenis for 4 people for 7 e:zafs an{é the &
will meet the emergency water supply requirements for 7 people for 7 days. This will be topped up /&

gvent, S0 in an emergency may save vou atrip or iwo 1o your community station.
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if you decide to instali a agement solution, the following considerations ar
standard {ank setup requirements. it is recommended you follow the instructions of your tank manufaciurer nfpgard
your rainwater tank site setup and connections 1o vour guiler sysiem and downpipes. As aminimum you should:

Tank Setup
rainwaler {ank as your stormwater man
U

Have a flat and level site,
free from rocks, stones
or anything else that may
damage the tank base.
You'll also want the site
to be well compacted.

if asand baseisused, a
retaining cover mustbe
provided to prevent sand
from washing away after
instailation

it is strongly
recommended that you
have a first flush diverter
to divert the initial flow
of contaminant-laden
water from your roof
away from your fank.

Ensure your fank is
secured as perthe
seisrnic requirements of
the manufacturer so that
it won't topple overin an
earthguake or under high
winds.

Consider whether a
screen over your inlet/
outlet pipe is necessary
to keep insects, birds,
and other organic matier
out of your tank.

Avoid any lead,
chromium or cadmium
products in any of your
roof materials, soldering,
flashings paint or any
other part of your rocf.
Uncoated metal rocis
can also pose a problem.
Your roof should be
painted with product
suitable for drinking
water supply.

Ensure the overflow
capacity equals or
exceeds the inflow
capacity (from your
downpipes).

s
?’5%

Put abendin the top
downpipe to minimise
fight, and consequently
reducing the likelihood of
algae growth.

install aleaf litter /
debris diverter (or
equivalent produci)
between your roof gutier
and downpipe(s) or on
your downpipe, to divert
debris away from your
tank.

Q-Pulse: OMG-03 v3
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Tank Maintenance

Your rainwater tank system will require some maintenance o prev
an. Please see your tank manu

M

efficiently andthe water ¢

B

optimal performance and clean usable water if's likely that you'll be required to:

TR

Clean your roof of
animal droppings,

poilen, ash and other
organic matter. it is
recommended you
inspect your roof
six-monthly, though
depending on your
location this may need 1o
be done more frequently.

Clean your tank by
draining it and remove
any sediment and debris
from the rainwaisr fank
fioor every 2-3 years.
There are a number of
ralnwater tank cleaning
and servicing companies
that can assist you with
this task if necessary.

Remove leaf litier
and aebris from your
guiters reguiarly. it
is recommended you
inspect your gutters

every six months, though
if you have alot of trees

arcund your property
you will need to do this
mare frequently. You
may wanti o consider
irimming back any

overhanging vegetation.

The tank design and its
function as an
attenuation device will
berecordedonthe
Council Property file,

Altering the tank from its
intended use may result
in a fine or restoration of

its intended function.

Wash out leaf litter/
dehbris diverters and first
flush diverts every few
months. This should take
only 10 minutes.

Rainwater tanks typically
have a warranty period
of 10-20 years.

Q-Puise: OMG-03 v3
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it blockages andio keep the lank cperaiing
ciurer for their speciiic maintenance instructions. For

Inspect and maintain
any mesh screens,
orifice outlets andfilters
annually. Likewise
inspect and repair any
seals, pipes and valves
annually.



Technical Specifications

The installation of your tank to the required setup is a fairly straight forward process. However, it is recommended that
you work with vour plumiber to install the pipe network correctly. The following diagram details the setup reguirements.

A short 20mm diameter pipe is insered into the tank 5. This pipe should be appropriately fastened so that
end at the required height (see Table 1-2). The pipe there is no risk of it becoming dislodged.
Is held secure fo the 1a|,‘|k usmg E} Ur‘ns‘eat or simifar 6. Depending on the rainwater tank purchased it may
product. For a 20mm diameter pipe it is . .

ded t 217 hol . il already come with an overflow orifice, or you may
recomm:a: edto use a 31.7mm holesaw size to dri need to drill it yourself. You must ensure that the
your outiet. size of the overflow orifice provides equivalent
Your pipe should protrude into your tank slightly. capacity to that of all inflows. Similar to the 20mm
Approximately 5-10cm is appropriate. diameter pipe, drill the overflow orifice hole to the
This pipe must be connected o an elbow bend that required size, insert a Uniseal or S!‘mrlar p‘rodyce,
, . and connect your overflow outlet pipe. This pipe
is easily removable or has an access cap to allow

. should pass through an elbow bend hefore
you o clear any blockages from the orifice. A discharaing t iat 4 visibl land
Philmac 20mm x 20mm elbow fitting or similar i Ischarging ‘o'an appropriate and visibie overian
. flowpath draining to an acceptable outfall.

would be appropriate.
A longer 20mm diameter pipe connects the g ;h!s pxpe sh’oLl!dfb‘te;pproPnatde.i\,/! fzste;ed so that
downstream end of the elbow fitting to the private Eré s narisk of it becoming aislocgec.
stormwater lateral network thai conveys runoff from 8. Your perscnal use outlet can be fitted with a hose o

your property to your council's main storrmwater
network, or to an acceptable and appropriately
sized soakage device.

allow use of the stored water, or o drain the fank for
cleaning and maintenance purposes. The outlet
must be closed off when it is not being used so that
water is atienuated within the tank.
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Approved Solution #2

Approved solution #2 e zsires the d”‘w’srsém and
tenuation o
The numberoc

arifice size at the outlet ishased o

w
=
&

fan
n*arju arsio secg;f nEssC g d“?;; %
on your house ro

—w ol
jav}

peg 4
o -
A8

1109

300 mn{

Length: 1100 mm
Breadih 1100 mm
Height: 300 mm

Modular storage tanks

Similarly to rainwater tanks, modular tanks are used 1o
store stormwater runoff from your development and
release it slowly to the stormwaier network.

Typically modular tanks can be insialled under any hard
ground surface such as driveways, paved areas, and
decks and as such are a great option for sites with limited
space, high stormwater network invert levels, curl
discharge or rocky ground, or where there is a preference
or stormwater infrastructure to be hidden from view.

This solution is for modular tanks with a capaciiy of 350
litres — additional tanks are added o build up the storage
capacity to the volume required to achieve hydraulic
neutrality. The tanks lock together using connector pipes
that aliow stormwater to flow between tanks. Water will
flow out of the fanks via an orifice and outlet pipe that
will be connected to the stormwater network.

Approved Solution #:

2 requirements and

limitations

o

B

oy

i

e

@

e basic requirements of all sel-ups will be the same:

This solution
impervious area is lessthan 350 n
larger sites; however modetlling Wiii nceé tob
o determine the number of tanks and oriiic

Runofffrom no less than 80% of all new roof areas must

be diverted to, and attenuated by the tanks.

You must have a leaf litter/debris diverter {(or equivalent
product] between your roof guiter and downpipes(s), or
on the downpipe 10 your tanks.

A

A gilt trap must be installed at the inlet to the tanks. This
will reduce sediment build up within the tanks and allow
for easy maintenance.

Overflow from the tanks should discharge via an
appropriate and visible averland flow path to an
acceptable ouifall or public system. The averflow pipe
must not be connected to the main stormwater sysiem.
This is to provide avisible indicator if your primary outlet
is blocked,

This sclution is acceptable for developments of

1 — 10 residential buiidings. it may be considered as

patt of awider solution to managing stormwaier runoff
in developments greater than 190 buildings. though

fuil hydrofogical analyses of the development will be
necessary. This is to ensure that stormwater detention
devices are appropriately sized for the specific conditions
of the local area and will consider the total impervious
area within the development such as driveways, roads
and footpaihs.

The tanks must be installed in accordance with the
manufaciurer's specifications.

The otifice sizes specified in Table 2-1 have been calculated
to ensure that stormwater discharges to the stormwater
network at pre-development flow rates. As such, they
must be adhered to. Any variation will mean that vour
solution does not fall within Approved Solution #2.

he oullet of the tanks must be free of backwaier

uring aflcod event and therefore must be at

evation above the 100 ysar flood level at the point

of connection to the public stormwater network. Please
Wellinglon Water for detalls of the elevation ofthe

cuiside your property.

-

onsult ¥V
S?Grmwaie% natwork

[
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Modular siorage tanks do not address increased runocf

developing vour property we'd love you (o consider this and minimise seale

Wind and Seismic Resiraint

Asthe fanks are located underground, or underneath
structures such as decks, wind and seismic restraints
are not required. Modutar tanks are considered to

be less prone to damage from these events than free

standing tanks.

Table 2-1: Sizing vour modular fank system

0-100 m? 7 35 mm
101 - 150 m? 12 41 mm
151~200m? 15 48 mm
201 -250 m? 18 54 mm
251 - 300 m? 21 60 mm
301350 m? 25 64 mm

from sealed

L
1423
“
=
ey
P
Lo
ar

on your propsrty. When vou are

Eﬁ?éfﬁéﬁé‘}’ water supply

Additional tanks can be added to provide watsr
retention for emergency water supply. Any tanks used
for retention should be installed in such a way that the
emergency water does not discharge o the stormwater
network, and is reguiarly fiushed. Please consult the
manuiacturer on the best way ic achieve this for your
set up. It is important that any tanks for emsrgency
waler supply are installed additional 1o the number of
tanks required in Table 2-1.

We are all encouraged to store 20 litres of water per
person per day for seven days. That is 140 litres for one
person or 560 litres for a family of four. Two 350 litre
modular tanks mest this reguirement.

Following this seven day pericd community stations
will be established {0 provide a centralised source

of drinking water as it may take more than 100 days
before the water supply network is repaired. Your tanks
should have enocugh water 1o meet your immediate
requirements. Your tanks will be topped up after every
rainfall event, so in an emergency they may save you a

rip ortwo to your community station.
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Tanks Setup

i you decide to install modular siorage tanks as your stormwaler solution, the following considerations are

standard set up requirements.

Have a flat and level site,
free from rocks, stones
or anything else that
might damage the base
of the tanks. You'll also
want the site to be well
compacted.

A screen should be
instalied over your
emergency overflow
ocutle/silt rap 1o reduce
the likelihood of debris
entering the sift trap and
tanks.

Ensure the overflow
capacity equals or
exceeds the inflow
capacity (from your
downpipes).

if you'rs adding tanks to
use for emergency water
supply then avoid any
lead, chromium or
cadmium preducts in any
of your roof materials,
soldering, flashings
paint or any other part
of your roof. Uncoated
metal roofs can alse
pose a problem. Your
roof should be painied
with product suitable for
drinking water supply.

The tanks must be
instalied by an approved
installer

Q-Pulse: OMG-03 v3
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Yeu must install aleaf
fitter/debris diverier to
divert debris away from
your tanks, to prevent
blockages.
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e

aintenance

Your tanks will require some maintenance to prevent blockages andto ensure the water is clean. Please refer to the
manufacturer's specific maintenance instructions. For optimal performance and clean useable water, it is likely that

you'll be required to:

Clean your roof of animal
droppings, pollen, ash
and other organic matter.
{tisrecommended

you inspect your roof six-
monthiy, though
depending on your
location this may need to
be done more frequently.

The silt trap should be
inspected annually and
vacuumed out when
needed {usually no more
than once svery 10
years).

Wash out leaf littet/
debyris diveriers every
few months. This should
only take 10 minutes.

Remove leaf litter

and debris from your
gutiers regularly. it

is recommended you
inspect your gutiers
every six months, though
if you have lots of trees
arocund your property
you will need to do this
more frequently. You
may want {o consider
trimming back any
overhanging vegetation
or installing gutter-
guards.

-

he tank installation
and its function as an
ttenuation device

ill berscorded on

the council property
file. Allering the tanks
from His intended use
mayresult inafine

of resioration of ifs
intended function.

Ay

£

=
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Inspect and maintain any
mesh screens and filters
annually. Likewise
inspect and repair any
seals, pipes and valves
annually.



E ~ Phone: (04) 912 4400
~ Email: land.development@wellingtonwater.co.nz
Website: www.wellingtonwater.co.nz.
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