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Where should a relief drain, discharge to?

A visible position
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Water supply systems

YOU ARE
HERE NOW

—————————— .
Safe and sustainable |
water supply i
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* Stormwater systems
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G12 Water supplies

RFI data

Pipe location

Pressure and flow
Protection of potable water
Legionella

Heated water

Access for maintenance
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Acceptable solutions

* G12/AS1 - below-ground and
above-ground water supply systems

e G12/AS2 - solar water heaters

» G12/AS3 —AS/NZS 3500 part1 & 4

Acceptable Solutions and
Verification Methods

For New Zealand Building Code Clause
G12 Water Supplies
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Request for Information data

G12 RFI data
355
30%
25%
20%
15%
10%
) . .
0%
Relief drain discharge No Valve plan provided. Backflow is generallynot  Safe trays not shown.  Pipework shown outside
location. It also often included in the design for thermal envelope
included questions about light commercial use. BRANZ
vermin protection.




Pipe location

90 mm
T2
70 mm
19 mm N
diameter
miaximium hole =
19 mm deep 600 mm 25 mm diameter
maximum [ mimirmum maximum
100 mm (regardless of hiole {can be
milhem which side of | increased to
ffse the stud the 35 mm if holes
notch - notchison) | in mo more
than three
o, | | i
studs)
25 mm deep
maximurm ke
[ 100 mm
mimirmum
~.| offset
[ 200 mm
mmairmum
¥
Holes and notchesin " " Holes and notches in
| Figures J 70 mm stud. bkl 90 mm stud.
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Pressure and flow requirements

Table 39. Acceptable flow rates to fixtures [G12/AS1).

Sanitary fixture Flow rate and temperature (l/s and °C] How measured

Bath 0.3 @ 45°C Mix hot and cold water to achieve 45°C

Sink 0.2 (hot] and 0.2 [cold] Flow rates required at hot and cold
taps but not simultaneously

Laundry tub 0.2 [hot] and 0.2 [cold] Flow rates required at hot and cold
taps but not simultaneously

Basin 0.1 @ 45°C Mix hot and cold water to achieve 45°C

Shower 0.1 @ 42°C Mix hot and cold water to achieve 42°C

Notes: The flow rates shall be capable of being delivered simultaneously to the kitchen sink and one

other fixture. The temperatures given in this table are to assist with ensuring acceptable flow rates

are achieved when hot and cold water are mixed. For maximum hot water temperatures, see section
10.1 and G12/AS1 6.14.1.

BRANZ




Pressure and flow requirements

Table D.1 — Preferred sizes of pipe for non-circulatory typical single-storey household

installations
Feed Minimum internal diameters of pipe, mm
Water heater operating pressure, kPa
< 85 85-170 > 170
Storage Instantaneous

From heater to first branch 15.0 12.5 12.5 15.0
A branch to kitchen sink or 10.0 10.0 10.0 10.0
washbasin
A branch to kitchen sink and 10.0 10.0 10.0 10.0
laundry
A branch to bathroom and one 15.0 12.5 10.0 10.0
other room
A branch to bathroom only, all pipe 12.5 10.0 10.0 10.0
in bathroom .
NOTE The above are recommended sizes only. Individual installations may require larger piping to give the
flow rates detailed in Table 10.3.2. BRANZ




Pressure and flow — velocity

Tempering Valve or Thermostatic Mixing Valve and Nominal Pipe Diameters
Paragraphs 5.4.1 and 6.12.1
Low pressure Low pressure
(i.e. header tank unvented (valve Mains pressure
supply or low vented) and
pressure) open vented
Pressure of water at 20-30 30 - 120 over 300
Tempering Valve or
Thermostatic Mixing Valve (kFa)
Metres head (m) Z2-3 >3- 12 over 30
Minimum Tempering Valve or 25 mm 20 mm 15 mm
Thermostatic Mixing Valve size
Pipes to Tempering Valve or 25 mm 20 mm 20 mm
Thermostatic Mixing Valve {see Note 3) {15 mm optional)
{see Note 1)
Pipes to shower 20 mm 20 mm 20 mm
{see Note 4) {see Note 5/
{15 mm optional)
{see Note 1)
Pipes to sinkflaundry (see Note 2) 20 mm 20 mm 15 mm
Pipes to bath (see Note 2) 20 mm 20 mm 15 mm
Pipes to basins (see Note 2) 15 mm 15 mm 10 mm
Motes:
1. If supplied by separate pipe from storage water heater to a single outlet.
2. This table is based on maximum pipe lengths of 20 metres.
3. 2 m maximum length from water heater outlet to tempering valve or thermostatic mixing valve
4, 15 mm if dedicated line to shower.
5. 10 mm if dedicated line to shower.
6. Pipe sizes in this table have been calculated to deliver water simultaneously to the kitchen sink and one other fixture. BRANZ




Protection of potable water
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Protection of potable water — backflow

Table 40. Backflow prevention devices must be appropriate to the level of hazard.

Low Medium High Back Back
hazard hazard hazard | siphonage | pressure
Hose vacuum breakers [Figure 223] ° o
Atmospheric vacuum breakers [Figure 224] o . g o
Pressure vacuum breakers [Figure 225] ° ° ° o
Double check valve assemblies [Figure 226] o . o o
Reduced pressure zone devices [Figure 227] ° ° o o °
Break tanks (Figure 222] ® ° ° ®
Air gaps [Figure 221] ° ° ° ° o

BRANZ

For selection of backflow protection, refer to G12/AS1.



rotection of potable — containment

FIGURE 3.1: Example of containment backflow protection

Lomraewr et Saxton
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Unmetered wpply with contanmet hactfiow Unrretered supply with contarment backfow
prevention device owned by the NUO prevention device owned by the customer
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Regulated under the Bulding Act 2004

and Phumbery, Gasfitters and Drainlayers Act 2006
Main tap
{ferrue)

Regulated under the
Water Servioss Act 2021

Table 2&: Containment Backflow Protection
Paragraph 3.5.1

High Hazard Premises

Abattairs

Vehicle and plant washing facilities
Chemical laboratonies

Chemical plants

Commercial and industrial premises using, processing or
manufacturing toxic chemicals

Heospitals, laboratones, dental surgeries, mortuanes and vateninary clinics

Petroleum processing plants, storage plants and sarvice stations

Piers, docks, mannas and other watarfront facilities

Premises containing soil waste dump points, including
stock truck affluent disposal sitas

Sewage treatment plants and sewage lift stations

Tertiary and sacondary education facilities with laboratories

Backflow Protection

Air gap or

Reduced pressure zone devica
Air gap or

Reduced pressure zone device
Air gap or

Reduced pressure zone device
Air gap or

Reduced pressure zone devica
Air gap or

Reduced pressure zone devica
Air gap or

Reduced pressure zone devica
Air gap or

Reduced pressure zone devica
Air gap or

Reduced pressure zone devica

Air gap or
Reduced pressure zone devica

Air gap or
Reduced pressure zone devica

Air gap or
Reduced pressure zone devica

Medium Hazard Premises

Caravan parks with no soil waste dump points

Food and beverage processing plants

Premizes with fire-fighting water services

Premises with an alternative water supply

Public swimming pools

Maotes:

Backflow Protection

Air gap or
Double check valwe
Air gap or
Double check valwe
Air gap or
Double check valwe
Air gap or
Double check valhwe
Air gap or
Double check valwe

1. The premises listed above are not an exhaustive list. Where there iz doubt, confainment backflow profection
zhall be salectad to match highast cross connection hazard identified within the property by making comparison

to the hazard descriptions in Paragraphs 3.3.1, 3.3.2 and 3.3.3.

2. Air gaps must not be installed in a toxie anvironmeant.

3. This table does not apply t© premisas contain only housahold units.
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$100°
90° HH-
55°C and above = temperature at which
Legionella bacteria cannot survive ° *| 80° -

minimum temperature for hot water
L cylinder [AS/NZ 3500.4 and G12/AS1)

Legionella

=
F—F

F e

20-45°C = range at which Legionella
bacteria flourish E

degrees Celsius
Figure 247, Significant water temperatures Q BRANZ




)

boiling point of water [sea level]
0o- - !

30° (-

H e ate d Wa te r o o minimum temperature for hot water
Temperature

cylinder [AS/NZ 3500.4 and G12/A51]

J0° 1T
maximum delivery temperature

for personal hygiene in most
buildings except where 45°C is
J“" required [G12/AS51]

60°

il e —_— . .
20 maximum delivery

temperature for personal

~ hygiene fixtures in education
and care, schools, old
people’s homes, institutions
for people with psychiatric
or physical disabilities and
20" hospitals

4g°

30°

T
Ht

{ -
fT

T

-

10° T+

ge — % freezing point of water [sea level]

degrees Celsius

Figure 247/, Significant water temperatures O BRANZ




Note: A separate hot water supply
to kitchen and laundry is optional
and sometimes not appropriate,
because some dishwasher and
washing machine hoses are only

rated to 55°C.

cold water supply

expansion
control valve — S

and drain

non-return valve ~ o

pressure-limiting valve_____
as required by heater
manufacturer

~—— Isolation valve

oLl

_drain pipe

cap

etnr:

Heated water - HWC(C’

temperature and
— pressure-relief valve

tempering valve must
be fitted to hot water
supply to all personal
hygiene fixtures

age water

~ heater

vent pipe to terminate outside building

1 m min.
above

standing

' highest outlet
3 m min. from in the system

highest outlet _/"

AN

non-return —

valve

pressure-reducing valve

cold water

supply inlet strainer

normal standing
water level

£ 4 \
VEent pipe

valve

Note: The vent pipe
needs to be 1 m higher
than the pressure setting
on the pressure-reducing
valve. The vent pipe
must be insulated to
300 mm above standing
water level.

equal pressure

cold water supply

o
P

hot water
supply

Note: Tempering
valve must be fitted
hot water supply to
all personal hygiene
fixtures but may be
remote from storage.

o
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Heated water — continuous flow water heaters

Hlue vents E

heat exchanger
must have adequate

ventilation N

—— & outer casing

controls —— ~].

Q ~ hot gases heat up water

_— A S P el in combustion chamber

” i oo Bttt B . MR-T— ———— automatic gas
not water outlet cold water supply — ’ r_on 53
e valve, pressure

regutator and
cold water inlet . safety shut-off

not water outlet

alr
, 2as supply in
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Heated water — energy saving

_~ heat pump unit

expansion vessel .

———— strap restraint

I
L

drain pipe cap

strap restraint fixed
to wall framing

—— timber restraint fixed
to framing

] [ \\_
f - water storage tank
/ Figure Zb4dDb. lypical expansion VESSE

— heat trap

— non-return valve
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Heated water — energy saving

distribution pipe s+

= (]

'
| insulation to top outlet
| distribution pipe

|1 2 m minimum ,.,

insulation of heat t e - - = = —— —— —
insulation of hea rap‘j ;}_ _______}_}' .

—

insulation to side outle
distribution pipe

ST

4

2 m minimum

insulation of side-mounted
supply pipe )

150 mm ;o
250 mm minimum I~
\ supply pipe ~—

Mminimum rl

250 mm
minimum

heat trap

w storage water heater
Figure 269. Insulation of hot wa

—= storage water heater sulatio )
distribution pipes - alternatively, a heat trap

Firitire 270 | ~tion of hot water distribution nines where 3 heat tran i I- ] T h
Clgure < /4. Insulation 0T not water gistripution pipes where a neat tre P15 Tarmea. may be installed ::'11_.T | gure C ll

(gL
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Access for
maintenance
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What is the most forgotten item from E1 Surface water?

BRANZ



Stormwater systems

YOU ARE
HERE NOW

v

Safe and sustainable
water supply

* Water supply systems
* Stormwater systems

* \WWater re-use

7’

E1 Surface water

RFI data

Stormwater neutrality
Sizing stormwater drains
E1/AS 1 Gradients

E1/AS1 Bubble-up Chamber
Cover

Proximity to a foundation
Access for maintenance

Sumps
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E1 Surface water

* E1/VM1 — Sizing drains Acceptable Selmtions and

Verification Methods

 E1/AS1 — Catchment area of less than 0.25 ha Fo New Zeand Buing Code Class
 E1/AS2 — AS/NZS 3500.3 with modifications

BRANZ



Request for information data

E1 RFI data

40%
35%
30%
25%
20%
15%
10%

2% .

0%

No sump is shown, oran Soak pit missing orsized Construction details of  Sizing of strip drain not Sizing of gutter not
incorrect sump is wrong soak pits not provided. provided or under size.  provided or under size.
specified. BRANZ




Flow

Stormwater neutrality

- Developed site
— Undeveloped site

ulw

Water held in
temporary storage

= == Maximum runo

e

FI

Time

— Developed site
—— Undeveloped site

Time

<
O
TN

- Developed site
— Undeveloped site

Maximum runoff

Time
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Sizing Stormwater drains

Figure 3:  Sizing of Surface Water Drains
Paragraphs 3.2.2 and 3.2.3

420

400
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Sizing Stormwater drains

Example:

A house in Wellington has:
 aroof plan area of 250 m®
 aconcrete driveway of 90 m?
 apaved patio of 50 m®.

Area A =250 + 90 + 50 = 390 m*.
Rainfall intensity for Wellington is 70 mm/hr.

Modified catchment area = 0.01 x 390 x /0 = 2/3.

» 85 mm D drain at a minimum gradient of 1:30
¢ 100 mm |0 drain at a minimum gradient of 1:60
e 150 mm |D drain at a minimum gradient of 1:200.

Figure 3:

AIN 1 in
]
e
o

DE

GRADIENT OF

' \1\\

Paragraphs

Sizing of Surface Water Drains

3.22and 3.2.3

Fob
LEGEND
[100] Within this region
% use a pipe with an
\ 45@ internal diameter of
\ Ve at least 100mm
&
\
\\ q'}“ov
@
\
8
-
\ G?@;e
o
\\\
\\ 2z5) \,\
\\ ™~
\\ 1\“‘*--..
\ T
T
200 40 600 800 1000 1200 1400 1800 2200 2600 3000 3400

MODIFIED CATCHMENT AREA m?
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E1/AS1 gradients

Table 2: Minimum Gradients
Paragraph 3.4.1

Drain internal Minimum
diameter gradient
85 mm 1in 90
100 mm 1in 120
150 mm 1 in 200
225 mm 1 in 350

BRANZ



E1/AS1 bubble-up chamber

Figure 6: Bubble-up Chamber Figure 7:  Longitudinal Section of Bubble-up Chamber System
Paragraph 3.4.2 Paragraph 3.4.2
300 x 300mm
opening with
hinged or Discharge to surface Bubble-up Downpipe Downpipe
removable cover water sewer, road channel chamber
. . - or other outfall f'""‘i"‘“‘ﬁ—m,
%&Wé
ol e
Y | . o 150mm  min ‘
k g = (see 3.4.2a) rﬁ;
Concrete 1 450mm ¢ = e i
dia [ =
seal to Ja. - =
base of / 4 ﬂ =
chamber‘ / {S-'— ¢ -
]
]
el £ %!j e <l SECTION
= E E
- -
0 o
[
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maximum width of trench 600 mm

ordinary fill under garden

areas, selected compacted

fill under driveways

m selected compacted

fill free from topsoil,
maximum particle size
of 20 mm

minimum = pipe diameter + 200 mm

cover 300 mm

or greater 300 mm

minimum

haunching to be Y
diameter of pipg  «——+ =

]

100 mm minimum bedding «—

Figure 167. Bedding and backfilling where caver aver drain is 500 mm or greater.

maximum width of trench 600 mm

ordinary fill under garden areas,

selected compacted fill under
driveways ]

75 mm thick concrete

cover 125 mm or
greater

cover 375 mm
or greater

50 mm minimum

75 mm minimum
100 mm minimum

bedding

compacted granular
bedding and surround of
non-cohesive material
with maximum particle
size of 20 mm

]

compacted granular
bedding and surround of

non-cohesive material
‘|'¢ H with maximum particle

size of 20 mm

100 mm — -
minimum bedding

minimum = pipe diameter + 200 mm

minimum = pipe diameter + 200 mm

Figure 168. Bedding and backfilling where cover over drain is 375 mm or greater. Figure 169. Bedding and backfilling where cover over drain is 125 mm or greater.

BRANZ



Proximity to a foundation E1/AS1

foundation

D = depth of trench
below foundation

——

I 0 = minimum distance away

from foundation

Figure 1/70. Relationship between trench depth and foundation for trenches remaining open for
no longer than 48 hours.

trench '—1

foundation

D = depth of trench
below foundation

3 x D = minimum distance away fram
foundation - in rock, the distance may =D

Figure 171. Relationship between trench depth and foundation for trenches remaining open for
longer than 48 hours.
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E1/AS1 Access for maintenance/access openings




Type 1 = 4500/ = m2
Type 2 =40,000/] = m2

| = rainfall intensity

Figure 8: Type-one Surface Water Sump
Paragraph 3.6.2

300 x 300mm opening 25mm
with hinged or Crossfall
removable cover
| ———all
4 S S o,
%
d g
: Removable
= A 375mm {]
:% gia. 1 access cap
- B ——— s T
(-] L
/ 300mm
| o
x\
~—— Concrete seal
to base of
SECTION sump

Figure 9: Type-two Surface Water Sump
Paragraph 3.6.2

25mm crossfall

650 x 460mm
hinged or
removable
grating

Removable
access cap

——Concrete
seal to
base of

sump

SECTION

_— -

650 x 460mm
or 600mm dia
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Sumps — sizing

Table A: Rainfall Intensities
10 minute duration rainfall intensities for various locations in New Zealand

[ ]
Example. P Latitude Longitude degrees 10% AEP intensity 2% AEP intensity
degrees mm/hr mm/hr
NORTHLAND
- Taipa Bay-Mangonui -35 173.5 86 117
Surface area = 50 m2 Awanui -35.05 173.25 85 116
Rainfall intensity = 109 mm/hr Kaeo 35, 17378 o1 123
Kaitaia -35.11 173.26 86 117
Ahipara -35.17 173.17 86 116
. — Kerikeri -35.23 173.95 101 135
4500 + 109 = 41.28 m2
Russell -35.27 174.12 109 147
Paihia -35.29 174.09 110 148
Okaihau -35.32 173.77 97 130
Ohaeawai -35.35 173.88 99 132

BRANZ



What fixtures in a building can be supplied by non-potable water?

Washing machine, toilet flushing, hose tap/irrigation

BRANZ



Water re-use

e e e e e Bl =
: [
Safe and sustainable i Retention vs detention
~
water supply =~ 5 Preventing debris getting in the tank
7 :
/7 Rainwater for potable use

 Water supply systems ~
Rainwater for non-potable use

* Stormwater systems Types of tanks

YOU ARE
HERE NOW

* Water re-use Grey water recycling

\ 4
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Retention vs detention

Inspection cover

Inspection cover ]
P Rainwater

Rainwater Inlet

Inlet D—\

. ™ -

Float

Siphon Break 0\
Overflow

Water to Overflow outlet

Overflow
outlet

\ outlet outlet ’—\ \L \
-~

L 1
_t Smaller diameter

outlet
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Preventing debris getting in the tank

gutter

strainer

BRANZ



Rainwater for potable use

_ AR S
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Rainwater for non-potable use

NON POTABLE
WATER

BRANZ



Types of tanks

. roof collection area ///;/'/
« rainwater gutter with leaf guard
A ol
- 1 i BN ol
—~ downpipe to tank T 4L M (AN
" ! 4] ol il
Y {
first-flush diverter 4 ‘
P ! | | |
inspection cover ‘ | i [ 1 ‘ ! ‘ ;
toilet cistern *
|
- avarflaw pipe ' i
i || |
‘ ; z
if mains supply is it | | |
connected, backflow | |
must be prevented ‘
by anairgapora b | \
: overflow to approve ‘ ‘ ‘
backflow prevention VBrilow 1g-approved | ' : :
discharge i ‘ \
device {1 !
Ly | ] |
hose for garden irrigation ' ‘
toilet effluent to sewer [ \
or an-site treatment \ 1
L ]
| 1]
i
T ——
S s
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Grey water recycling

washing machine hose

L4

*air gap

=

-—'.’

B —————— -

vent ar air inlet valve if pipe run is mare
than 3.5 m to gully to surge tank

~= threg-way diversion valve

0

outfall to
irrigation

aundry and bathroom
bathfshower/basin .

wastewater pawer supply by

registered electrician
4

—= Syrqe tank
toqully * "

Lo
: ™1
kitchen wastawater I

%

_ threa-way
diversion valve

toirrigation

filter bag

submersible pump
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Changes recap

G12 (Water General Water Safety

Supplies)

G13 (Foul
Water)

Backflow Prevention

System Components

Sanitary Plumbing
Standards

Waste Disposal
Efficiency

New standards for reducing lead content in
plumbing products.

Mandated containment backflow protection,
addressing cross-connection hazards.

Specific requirements for water supply
systems components like pipeline
identification and temperature control and
expansion vessels

Updating citation to AS/NZS 3500 Part 2
(2021), detailing new requirements for
drainage and junction installation.

Adjustments to disposal methods to support
hygienic wastewater management.

Aims to ensure safer drinking water by
minimizing lead exposure risks.

Protects potable water supply by preventing
contamination from reverse flows in water
systems.

Improves system transparency and safety by
regulating temperature and identifying
potable pipelines.

Reduces blockage risks and supports the use
of wate-efficient fixtures in foul water
systems.

Enhances waste disposal efficiency,
minimizing odour and accumulation of
offensive matter.
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