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Libertia peregrinansLiriope muscari

Hebe stricta

Tecomanthe speciosa 

Corokia ‘Geentys Green’ hedge Griselinia littoralis

Lavandula stoechas ‘Major’Lavandula stoechas ‘Major’Rosmarinus officinalis 

Clivia miniata Asplenium oblongifolium Trachelospermum jasminoides

Coprosoma ‘Poor knights’ Fuchsia procumbensLobelia angulata

CODE BOTANICAL NAME COMMON NAME Height x Spread (m) 
(estimated at 10 yr)

GRADE 
(PB)

SPACING 
(m) C-C

PLANT 
% MIX

 INDICATIVE 
PLANT NO. NOTES

Trees 

A.s Acca sellowiana Feijoa 3x2 18 as shown 2
C.au Cordyline australis Ti kouka 6x3m 95 as shown 2
H.s Hoheria sexylosa Houhere 5x3 45 as shown 1
A.e Alectryon excelsus Titoki 9x5 45 as shown 1
L.m Lemon meyer Lemon 2x1.5 18 as shown 3
R.s Rhopalostylis sapida Nikau palm 6x3.5 45 as shown 6
S.m Sophora microphylla Kowhai 5x3 95 as shown 1
V.l Vitex lucens Puriri 8x6 45 as shown 1

TOTAL 17

Hedge Mix
Corokia vigata 'Geentys Green' Corokia Hedge 8 0.8 40% 21 Hedge 1.8m 
Griselinia littoralis Broadleaf Hedge 8 0.8 40% 21 Hedge 1.8m 
Hebe stricta Hebe 2x1 8 0.8 20% 11 Plant in sun / semi sun - Hedge 1.4m

100% 53

 High Shrub Mix

Asplenium oblongifolium Shining spleenwort 1.5x1 5 1 25% 13 Plant in shade/semi shade
Chionochloa flavicans Mini toetoe 1.2x1.5 5 1 10% 6
Coprosma rugosa 'lobster' Coprosma 2.5x2 5 2 15% 2
Dianella nigra Turutu 1x1.5 5 0.8 20% 16
Euphorbia glauca Shore spurge 1x2 5 1.8 15% 3
Trachelospermum jasminoides Star jasmine Climber 5 0.8 15% 12 Climber 

100% 52

Low Shrub Mix
Chionochloa rubra Red Tussock 1x1.2 5 0.8 10% 12
Clivia miniata Bush lily 0.4x0.5 5 0.4 10% 45 Plant in shade/semi shade
Dianella nigra Turutu 1x1.5 5 0.8 15% 17
Lavandula stoechas 'major' French lavender 0.5x0.5 5 0.4 15% 67 Plant in sun / semi sun
Liriope muscari Blue lilyturf 0.4x0.4 5 0.4 15% 67 Plant in shade/semi shade
Carex virgata Pureri 1x1 5 1 10% 8
Phormium 'Emerald Green' Wharariki 0.5x0.5 5 0.6 15% 30
Rosmarinus officinalis 'prostrata' Rosemary 0.3x1.5 5 1 10% 8

100% 254

Ground Cover Mix
Libertia peregrinans Mikoikoi 0.5x1 8 0.7 20% 14
Fuchsia procumbens Creeping fuchsia 0.2x1.5 5 1 40% 13
Pimelea prostrata NZ daphne 0.4x1.2 5 1 40% 33

100% 46

 

Farrington St -  - Plant Schedule

28

44

28

Total Area Planted (m2)

TOTAL

Total Area Planted (m2)

1. All planting areas to be prepared with 300mm topsoil min. depth and mulched with 100mm depth of mulch, min. 75mm when settled. Refer to drawings and specification.
2. All tree pits to be prepared in accordance with drawings and specification. 
3. Root Barrier required for trees closer closer then 3m to any dwelling and 1m to any pipe.

61Total Area Planted (m2)
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NOTES
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NCPF�VTCPUHGT�UWTXGe.
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WSFCVGF�DCUGF�RP�FGVCLNGF�FGULIP.

3. WPFGTNeLPI�TGERTF'U�RH�VLVNG�UWDMGEV�VRB
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NOTES:
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2. ALL WORK TO COMPLY WITH COUNCIL AND PUBLIC NETWORK OPERTOR STANDARDS. ANY AMBIGUITY
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5. THE EROSION AND SEDIMENT CONTROL MEASURES DESCRIBED ON THIS PLAN ARE A MINIMUM. FURTHER
CONTROL WORKS MAY BE REQUIRED BY THE ENGINEER AS THE PROJECT ADVANCES.
6. THE CONTRACTOR IS SOLELY RESPONSIBLE FOR ENSURING THAT THE SITE HAS EFFECTIVE EROSION CONTROL
AND SEDIMENT RETENTION MEASURES OPERATION AT ALL TIMES.
7. ALL CLEAN WATER RUNOFF FROM CATCHMENT AREAS ABOVE THE SITE SHALL BE DIVERTED AWAY FROM THE
EARTHWORKS AREA VIA STABILISED SYSTEMS.
8. RECORDS OF INSPECTION TIMES AND INSPECTOR TO BE TAKEN
9. STOCKPILES TO BE COVERED WITH IMPERVIOUS SHEET
10. DEVICES TO BE CONSTRUCTED IN ACCORDANCE WITH  GD05
11. SEDIMENT AND EROSION CONTROL MEASURES SHOULD BE CHECKED POST STORMS
12. A COPY OF THE EROSION AND SEDIMENT CONTROL PLAN SHALL BE KEPT ON SITE AT ALL TIMES. ALL
PERSONNEL, INCLUDING SUB-CONTRACTORS, SHALL BE FAMILIAR WITH ALL RELEVANT REQUIREMENTS.

REFER TO THE CUT FILL PLAN FOR EARTHWORKS DETAILS AND VOLUMES
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NOTES:
1. WHERE HEIGHT TO BOUNDARY RELATIONSHIPS ARE REQUIRED, ADDITIONAL
GROUND LEVELS MAY BE REQUIRED TO ENSURE COMPLIANCE.
2. CONTRACTOR IS REQUIRED TO LOCATE AND PROTECT ALL EXISITING SERVICES
PRIOR TO COMMENCING ANY WORKS. NO EXCAVATION IS TO TAKE PLACE
WITHOUT PERMISSION FROM THE RELEVANT SERVICE PROVIDER.
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EX. PUB MH 2000223796

1,050mm LL25.41 IL23.35

FROM GIS

SW NEW FITTING
SW NEW DEVICE
SW NEW MANHOLE
SW NEW STRUCTURE
SW EX. CATCHPIT
SW EX DEVICE
SW EX MANHOLE
SW NEW PVT PIPE
SW NEW PVT SUBSOIL
SW NEW PUB PIPE
SW NEW SWALE
SW EX PVT PIPE
SW EX PUB PIPE
SW ABANDON MANHOLE
SW ABANDONED MANHOLE

SW ABANDON PVT PIPE
SW ABANDON PUB PIPE
SW ABANDONED PVT PIPE
SW ABANDONED PUB PIPE
BUILDINGS
NEW PARCELS
IMPERMEABLE PAVEMENT
DECK
LANDSCAPE
2000m2 to 4000m2
4000m2 to 1ha
EXISTING KERBLINES
EXISTING IMPERVIOUS
EXISTING BUILDINGS
EXISTING PARCELS

Farringdon Street

GENERAL NOTES:
1.1 PIPES AND MANHOLES MUST BE CONSTRUCTED IN THE LOCATIONS SHOWN, DWG FILES OF THE DESIGN WILL
BE PROVIDED ON REQUEST.
1.2 HORIZONTAL AND VERTICAL CONSTRUCTION TOLERANCES ARE 50mm. ANY CHANGES TO THE DESIGN BY
MORE THAN THE TOLERANCE ARE TO BE SUBMITTED TO THE ENGINEER IN WRITING. NO ASSETS ARE TO BE
CONSTRUCTED ON SITE OUTSIDE OF TOLERANCE WITHOUT WRITTEN APPROVAL OF THE ENGINEER.
1.3 IN ADDITION TO 1.2, WHERE THE DESIGN UTILISES MINIMUM GRADES/MINIMUM FALLS THROUGH
MANHOLES FOLLOWING THE RELEVANT COP DOCUMENTS, NO REDUCTION IN GRADE OR FALL THROUGH
MANHOLE IS PERMITTED.
1.4. ALL WORK TO COMPLY WITH COUNCIL AND PUBLIC NETWORK OPERATOR STANDARDS. ANY AMBIGUITY
BETWEEN DRAWINGS AND STANDARDS TO BE REPORTED TO THE ENGINEER IN WRITING FOR CLARIFICATION
1.5. THE CONTRACTOR IS TO PEG AND MEASURE INFRASTUCTURE AND UTILITY LOCATIONS, LEVELS AND
EARTHWORKS LEVELS PRIOR TO ORDERING MATERIALS. ANY CONFLICT BETWEEN THE LEVELS MEASURED ON
SITE AND THE ENGINEERING PLANS IS TO BE SUBMITTED TO THE ENGINEER IN WRITING PRIOR TO THE
ORDERING OF MATERIALS.
1.6 CONTRACTOR TO COMPLY WITH HEALTH AND SAFETY AT WORK ACT (HSWA) 2015
1.7 BOTH CONTRACTORS AND CONSULTANTS ARE TO TAKE ALL NECESSARY CARE AND PRECAUTION AT THE
CONSTRUCTION SITE TO AVOID ACCIDENT AND INJURY FROM FALLING INTO EXCAVATIONS, CRUSHING BY
SUBSIDING EXCAVATIONS AND THE MOVEMENT OF PLANT AND MATERIALS ON THE SITE.
1.8 WHERE PIPES CROSS, IF CROSSOVER OF PIPES IS LESS THAN 500mm, USE POLYSTYRENE BETWEEN PIPES,
OTHERWISE HARDFILL TO BE PLACED IN TRENCH BETWEEN PIPES WHERE DRAINAGE LINES CROSS. EXTEND 0.5m
EACH SIDE OF PIPE REGARDLESS OF SEPARATION DISTANCE.
1.9 APPROVED HARDFILL IS TO BE USED IN BACKFILLING OF ALL ROAD CROSSINGS AND VEHICLE CROSSINGS.
1.10 HEAVY DUTY TRAFFICABLE MANHOLE LIDS AND FRAMES TO BE USED IN ALL AREAS.
1.11 PIPES THAT DO NOT TERMINATE IN A MANHOLE MUST BE TERMINATED WITH A LUNDON JUNCTION AND
CAP.
1.12 ALL LINES TO BE ABANDONDED SHALL BE SEALED AT EACH END. TIMING OF ALL SEALING TO BE
COORDINATED WITH COUNCIL STAFF.
1.13 ALL LOT CONNECTIONS ARE 100mm uPVC SN16 UNLESS OTHERWISE SPECIFIED.
1.14 BENDS ON PRIVATE INFRASTRUCTURE TO BE LONG RADIUS BENDS UNLESS OTHERWISE SPECIFIED.
1.15 FOR RETAINING WALL DRAINAGE DETAILS, PLEASE REFER TO STRUCTURAL ENGINEERING DESIGN OF WALLS
1.16 ALL INFRASTRUCTURE TO BE INSTALLED AS PER MANUFACTURERS SPECIFICATIONS, ANY DEVIATION FROM
THIS TO BE NOTIFIED TO THE ENGINEER IN WRITING PRIOR TO CONSTRUCTION.
1.17 UNDERGROUND TANK LOCATIONS SHOULD BE ASSESSED BY A STRUCTURAL ENGINEER TO ENSURE
ADJACENT STRUCTURES DO NOT APPLY LOADINGS TO THE TANKS THAT EXCEED MANUFACTURER
REQUIREMENTS.
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GENERAL NOTES:
1.1 PIPES AND MANHOLES MUST BE CONSTRUCTED IN THE LOCATIONS SHOWN, DWG FILES OF THE DESIGN WILL
BE PROVIDED ON REQUEST.
1.2 HORIZONTAL AND VERTICAL CONSTRUCTION TOLERANCES ARE 50mm. ANY CHANGES TO THE DESIGN BY
MORE THAN THE TOLERANCE ARE TO BE SUBMITTED TO THE ENGINEER IN WRITING. NO ASSETS ARE TO BE
CONSTRUCTED ON SITE OUTSIDE OF TOLERANCE WITHOUT WRITTEN APPROVAL OF THE ENGINEER.
1.3 IN ADDITION TO 1.2, WHERE THE DESIGN UTILISES MINIMUM GRADES/MINIMUM FALLS THROUGH
MANHOLES FOLLOWING THE RELEVANT COP DOCUMENTS, NO REDUCTION IN GRADE OR FALL THROUGH
MANHOLE IS PERMITTED.
1.4. ALL WORK TO COMPLY WITH COUNCIL AND PUBLIC NETWORK OPERATOR STANDARDS. ANY AMBIGUITY
BETWEEN DRAWINGS AND STANDARDS TO BE REPORTED TO THE ENGINEER IN WRITING FOR CLARIFICATION
1.5. THE CONTRACTOR IS TO PEG AND MEASURE INFRASTUCTURE AND UTILITY LOCATIONS, LEVELS AND
EARTHWORKS LEVELS PRIOR TO ORDERING MATERIALS. ANY CONFLICT BETWEEN THE LEVELS MEASURED ON
SITE AND THE ENGINEERING PLANS IS TO BE SUBMITTED TO THE ENGINEER IN WRITING PRIOR TO THE
ORDERING OF MATERIALS.
1.6 CONTRACTOR TO COMPLY WITH HEALTH AND SAFETY AT WORK ACT (HSWA) 2015
1.7 BOTH CONTRACTORS AND CONSULTANTS ARE TO TAKE ALL NECESSARY CARE AND PRECAUTION AT THE
CONSTRUCTION SITE TO AVOID ACCIDENT AND INJURY FROM FALLING INTO EXCAVATIONS, CRUSHING BY
SUBSIDING EXCAVATIONS AND THE MOVEMENT OF PLANT AND MATERIALS ON THE SITE.
1.8 WHERE PIPES CROSS, IF CROSSOVER OF PIPES IS LESS THAN 500mm, USE POLYSTYRENE BETWEEN PIPES,
OTHERWISE HARDFILL TO BE PLACED IN TRENCH BETWEEN PIPES WHERE DRAINAGE LINES CROSS. EXTEND 0.5m
EACH SIDE OF PIPE REGARDLESS OF SEPARATION DISTANCE.
1.9 APPROVED HARDFILL IS TO BE USED IN BACKFILLING OF ALL ROAD CROSSINGS AND VEHICLE CROSSINGS.
1.10 HEAVY DUTY TRAFFICABLE MANHOLE LIDS AND FRAMES TO BE USED IN ALL AREAS.
1.11 PIPES THAT DO NOT TERMINATE IN A MANHOLE MUST BE TERMINATED WITH A LUNDON JUNCTION AND
CAP.
1.12 ALL LINES TO BE ABANDONDED SHALL BE SEALED AT EACH END. TIMING OF ALL SEALING TO BE
COORDINATED WITH COUNCIL STAFF.
1.13 ALL LOT CONNECTIONS ARE 100mm uPVC SN16 UNLESS OTHERWISE SPECIFIED.
1.14 BENDS ON PRIVATE INFRASTRUCTURE TO BE LONG RADIUS BENDS UNLESS OTHERWISE SPECIFIED.
1.15 FOR RETAINING WALL DRAINAGE DETAILS, PLEASE REFER TO STRUCTURAL ENGINEERING DESIGN OF WALLS
1.16 ALL INFRASTRUCTURE TO BE INSTALLED AS PER MANUFACTURERS SPECIFICATIONS, ANY DEVIATION FROM
THIS TO BE NOTIFIED TO THE ENGINEER IN WRITING PRIOR TO CONSTRUCTION.
1.17 UNDERGROUND TANK LOCATIONS SHOULD BE ASSESSED BY A STRUCTURAL ENGINEER TO ENSURE
ADJACENT STRUCTURES DO NOT APPLY LOADINGS TO THE TANKS THAT EXCEED MANUFACTURER
REQUIREMENTS.
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GENERAL NOTES:
1.1 PIPES AND MANHOLES MUST BE CONSTRUCTED IN THE LOCATIONS SHOWN, DWG FILES OF THE DESIGN WILL
BE PROVIDED ON REQUEST.
1.2 HORIZONTAL AND VERTICAL CONSTRUCTION TOLERANCES ARE 50mm. ANY CHANGES TO THE DESIGN BY
MORE THAN THE TOLERANCE ARE TO BE SUBMITTED TO THE ENGINEER IN WRITING. NO ASSETS ARE TO BE
CONSTRUCTED ON SITE OUTSIDE OF TOLERANCE WITHOUT WRITTEN APPROVAL OF THE ENGINEER.
1.3 IN ADDITION TO 1.2, WHERE THE DESIGN UTILISES MINIMUM GRADES/MINIMUM FALLS THROUGH
MANHOLES FOLLOWING THE RELEVANT COP DOCUMENTS, NO REDUCTION IN GRADE OR FALL THROUGH
MANHOLE IS PERMITTED.
1.4. ALL WORK TO COMPLY WITH COUNCIL AND PUBLIC NETWORK OPERATOR STANDARDS. ANY AMBIGUITY
BETWEEN DRAWINGS AND STANDARDS TO BE REPORTED TO THE ENGINEER IN WRITING FOR CLARIFICATION
1.5. THE CONTRACTOR IS TO PEG AND MEASURE INFRASTUCTURE AND UTILITY LOCATIONS, LEVELS AND
EARTHWORKS LEVELS PRIOR TO ORDERING MATERIALS. ANY CONFLICT BETWEEN THE LEVELS MEASURED ON
SITE AND THE ENGINEERING PLANS IS TO BE SUBMITTED TO THE ENGINEER IN WRITING PRIOR TO THE
ORDERING OF MATERIALS.
1.6 CONTRACTOR TO COMPLY WITH HEALTH AND SAFETY AT WORK ACT (HSWA) 2015
1.7 BOTH CONTRACTORS AND CONSULTANTS ARE TO TAKE ALL NECESSARY CARE AND PRECAUTION AT THE
CONSTRUCTION SITE TO AVOID ACCIDENT AND INJURY FROM FALLING INTO EXCAVATIONS, CRUSHING BY
SUBSIDING EXCAVATIONS AND THE MOVEMENT OF PLANT AND MATERIALS ON THE SITE.
1.8 WHERE PIPES CROSS, IF CROSSOVER OF PIPES IS LESS THAN 500mm, USE POLYSTYRENE BETWEEN PIPES,
OTHERWISE HARDFILL TO BE PLACED IN TRENCH BETWEEN PIPES WHERE DRAINAGE LINES CROSS. EXTEND 0.5m
EACH SIDE OF PIPE REGARDLESS OF SEPARATION DISTANCE.
1.9 APPROVED HARDFILL IS TO BE USED IN BACKFILLING OF ALL ROAD CROSSINGS AND VEHICLE CROSSINGS.
1.10 HEAVY DUTY TRAFFICABLE MANHOLE LIDS AND FRAMES TO BE USED IN ALL AREAS.
1.11 PIPES THAT DO NOT TERMINATE IN A MANHOLE MUST BE TERMINATED WITH A LUNDON JUNCTION AND
CAP.
1.12 ALL LINES TO BE ABANDONDED SHALL BE SEALED AT EACH END. TIMING OF ALL SEALING TO BE
COORDINATED WITH COUNCIL STAFF.
1.13 ALL LOT CONNECTIONS ARE 100mm uPVC SN16 UNLESS OTHERWISE SPECIFIED.
1.14 BENDS ON PRIVATE INFRASTRUCTURE TO BE LONG RADIUS BENDS UNLESS OTHERWISE SPECIFIED.
1.15 FOR RETAINING WALL DRAINAGE DETAILS, PLEASE REFER TO STRUCTURAL ENGINEERING DESIGN OF WALLS
1.16 ALL INFRASTRUCTURE TO BE INSTALLED AS PER MANUFACTURERS SPECIFICATIONS, ANY DEVIATION FROM
THIS TO BE NOTIFIED TO THE ENGINEER IN WRITING PRIOR TO CONSTRUCTION.
1.17 UNDERGROUND TANK LOCATIONS SHOULD BE ASSESSED BY A STRUCTURAL ENGINEER TO ENSURE
ADJACENT STRUCTURES DO NOT APPLY LOADINGS TO THE TANKS THAT EXCEED MANUFACTURER
REQUIREMENTS.

0 2.5 5 7.5 10 12.5 15 17.5 20 m
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225mmØ, 57.92m @ 5.65%

PVC SN16 ON GRANULAR SAP 7 BEDDING

NEW PUBLIC PIPE SWL-1-1, SHOWN ON DWG50000

ACTUAL=94.91L/s @2.39m/s, CAPACITY=108.78L/s @2.74m/s
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LEAF FILTER

GUTTER

ROOF

LOT 1 4 x PROMAX SLIMLINE 1,000L, 2.25m LONG, 0.31m WIDE, 1.75m HIGH

RETENTION (REUSE) LEVEL 0.213

EXTENDED DETENTION LEVEL 0.964

10 YR DETENTION LEVEL 1.413

WATER SUPPLY REUSE
CONNECTION

MAINS TOP-UP

10mm ORIFICE , LEVEL = 0.213m

36mm ORIFICE , LEVEL = 0.964m

100mm OVERFLOW

SMAF RETENTION CALCULATIONS
ITEM
RAINFALL DEPTH
TOTAL CATCHMENT AREA
SITE RETENTION VOLUME
TANK CATCHMENT AREA
% OF CATCHMENT MITIGATING
TANK RETENTION VOLUME

UNITS
mm
m²
m³
m²
%
m³

SMAF
5

238
1.19
119

50.0
0.60

SMAF DETENTION CALCULATIONS
CATCHMENT
STORM
TOTAL CATCHMENT AREA
EVENT DEPTH (INCL CC)
PREDEV INITIAL ABSTRACTION
PREDEV CURVE NUMBER
PREDEV POTENTIAL MAX RETENTION
PREDEV RUNOFF DEPTH
PREDEV RUNOFF VOLUME
POSTDEV RUNOFF DEPTH
POSTDEV RUNOFF VOLUME
SITE VOLUME FOR MITIGATION
TANK CATCHMENT AREA
% OF SITE MITIGATED BY TANK
TANK RET. + DET. VOLUME
TANK SMAF DETENTION VOLUME

UNITS

m²
mm
mm

mm
mm
m³
mm
m³
m³
m²
%
m³
m³

SMAF
95th Ptile

238
34.4

5.0
74

89.2
7.3

1.74
29.9
7.12
5.38
119

50.0
2.69
2.09

ORIFICE SUMMARY
ORIFICE
DIAMETER
HEIGHT
NO. OF ORF.
EDV HEAD
EDV FLOW
10 YR HEAD
10 YR FLOW

UNITS
mm
m

m
m³/s
m
m³/s

ORF. 1
10

0.213
1

0.751
0.0002

1.200
0.0002

ORF. 2
36

0.964
1

0.000
-

0.449
0.0018

TOTAL

0.0002

0.0020

PEAK FLOW MITIGATION CALCULATIONS
CATCHMENT

STORM
PERMEABLE AREA¹
IMPERMEABLE AREA¹
TOTAL AREA
EVENT DEPTH (INCL. CC)
PERMEABLE INITIAL ABSTRACTION
PERMEABLE CURVE NUMBER²
POTENTIAL MAXIMUM RETENTION
RUNOFF DEPTH
RUNOFF VOLUME
CHANNELISATION FACTOR
CATCHMENT LENGTH
CATCHMENT SLOPE
TIME OF CONCENTRATION
PEAK FLOW
PEAK RUNOFF RATE
FLOW TARGET FOR ALL SITES
FLOW BYPASSING TANKS
FLOW TARGET FOR ALL TANKS
CATCHMENT PORTION FOR THIS TANK
FLOW TARGET FOR THIS TANK

UNITS

m²
m²
m²
mm
mm

mm
mm
m³

km
m/m
hr
m³/s
mm/hr
m³/s
m³/s
m³/s
%
m³/s

EXISTING

10 YR
705
170
875

148.1
5.0
74

71.9
98.8

86.51
1.0

0.045
0.100

0.17
0.0161

66.0

NON-MIT

10 YR
637

0
638

148.1
5.0
74

89.1
88.2

56.26
1.0

0.045
0.100

0.17
0.0108

60.7

LOT 1

10 YR
0

119
119

148.1
5.0
74

0.0
143.1
16.99

1.0
0.013
0.050

0.17
0.0029

88.2
0.01610
0.01080
0.00530

50.0%
0.00265

¹PROPOSED AREAS BASED DEVELOPMENT LAYOUT
²CURVE NUMBERS BASED ON AUCKLAND COUNCIL INFILTRATION SHAPEFILE

10 YR OUT=0.00200m³/s

TIME hrs
0.0 2.2 4.4 6.5 8.7 10.9 13.1 15.3 17.5 19.6 21.8 24.0

FL
O

W
 m

³/
s

0.
00

00
0.

00
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0.
00

20
0.

00
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LE
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L 
m

0.
0

0.
5

1.
0

1.
5

INFLOW LEVEL OUTFLOW

VOLUME SUMMARY
ITEM
RETENTION
EXTENDED DETENTION
10 YR STORAGE
TOTAL VOLUME REQUIRED
TOTAL VOLUME PROVIDED

UNITS
m³
m³
m³
m³
m³

DISCR.
0.60
2.10
1.25

-
-

CUMUL.
0.60
2.69
3.94
3.94
4.00

DESIGN METHODOLOGY
The methodology used for tank design is below. The design is providing SMAF Retention, SMAF Detention and 10 Year Peak Flow Control to address downstream network capacity
issues.
1. The retention volume has been calculated in the SMAF Retention Calculations table. The volume required is 0.60m³.
2. The retention volume requires a storage depth of 0.213m.
3. The retention volume is required to be reused within the property within 72 hours. Sufficient non-potable devices must be connected to the reuse system to ensure sufficient
reuse capacity. The volume capacity utilised by non-potable devices is Laundry:0.44m³, Toilet:0.32m³. Please connect enough of these devices to reuse the required volume of
0.60m³. Please note that while garden taps can be connected, no credit is given for this as their reuse of water in Winter is unlikely to occur.
4. The detention volume has been calculated in the SMAF Detention Calculations table, rainfall depths are from the Unitary Plan maps. The detention volume required is 2.10m³.
5. The base orifice invert is 0.213m
6. To drain the detention volume over 24hrs would require an orifice smaller than the minimum allowable size, therefore the minimum orifice size of 0.010m has been used.
7. The detention volume requires a storage depth of 0.964m in the tank(s).
8. The target flow rate is set based on the existing site condition. Rainfall depths are from the TP108 maps and are adjusted for climate change.
9. To determine the appropriate tank design, the target flow was determined using the methods outlined in the following steps. To find a tank and orifice combinations that met all
the design targets, a 24hr, 1 minute timestep analysis was completed for each design storm. Inflow into the tank was generated using the SCS Curve method in TP108. The water
level in the tank was calculated based on inflow, outflow and the tank geometry. Outflow was determined based orifice geometry and head. Tank sizes and orifice designs were
varied iteratively to find the optimal tank design that met all requirements.
10. The target flow rate for the site in the 10 YR event is shown in the Peak Flow Calculations Table for the EXISTING catchment, the analysis found a peak flow rate of 0.01610 m³/s.
11. In the post development scenario, some of the site is not draining through tanks. The bypass catchment anlaysis for the 10 YR event is shown in the Peak Flow Calculations
Table for the NON-MIT catchment, this analysis found a peak flow rate of 0.01080 m³/s.
12. The target flow for all tanks from the site in the 10 YR event is the target flow minus the bypass flow which is 0.01610 m³/s - 0.01080 m³/s = 0.00530 m³/s.
13. As there are multiple tanks mitigating the site, each tank needs to discharge only its portion of the total target flow. As this tank is draining 50.0% of the total area draining to
tanks on site, the target peak flow rate for this tank in the 10 YR event is 50.0% X 0.00530 m³/s = 0.00265 m³/s.
14. The modelling results shown in the adjacent graph for the 10 YR event give a peak flow of 0.00200 m³/s which meets the design requirements as it is less than the target flow of
0.00265 m³/s. The peak water level reached in the 10 YR simulation was 1.413m.
15. In conclusion, the analysis shows the tank design meets all requirements.
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LEAF FILTER

GUTTER

ROOF

LOT 2 PROMAX SLIMLINE 5,000L, 3.00m LONG, 0.91m WIDE, 2.15m HIGH

RETENTION (REUSE) LEVEL 0.218

EXTENDED DETENTION LEVEL 0.985

10 YR DETENTION LEVEL 1.794

WATER SUPPLY REUSE
CONNECTION

MAINS TOP-UP

10mm ORIFICE , LEVEL = 0.218m

24mm ORIFICE , LEVEL = 0.985m

100mm OVERFLOW

SMAF RETENTION CALCULATIONS
ITEM
RAINFALL DEPTH
TOTAL CATCHMENT AREA
SITE RETENTION VOLUME
TANK CATCHMENT AREA
% OF CATCHMENT MITIGATING
TANK RETENTION VOLUME

UNITS
mm
m²
m³
m²
%
m³

SMAF
5

238
1.19
119

50.0
0.60

SMAF DETENTION CALCULATIONS
CATCHMENT
STORM
TOTAL CATCHMENT AREA
EVENT DEPTH (INCL CC)
PREDEV INITIAL ABSTRACTION
PREDEV CURVE NUMBER
PREDEV POTENTIAL MAX RETENTION
PREDEV RUNOFF DEPTH
PREDEV RUNOFF VOLUME
POSTDEV RUNOFF DEPTH
POSTDEV RUNOFF VOLUME
SITE VOLUME FOR MITIGATION
TANK CATCHMENT AREA
% OF SITE MITIGATED BY TANK
TANK RET. + DET. VOLUME
TANK SMAF DETENTION VOLUME

UNITS

m²
mm
mm

mm
mm
m³
mm
m³
m³
m²
%
m³
m³

SMAF
95th Ptile

238
34.4

5.0
74

89.2
7.3

1.74
29.9
7.12
5.38
119

50.0
2.69
2.09

ORIFICE SUMMARY
ORIFICE
DIAMETER
HEIGHT
NO. OF ORF.
EDV HEAD
EDV FLOW
10 YR HEAD
10 YR FLOW

UNITS
mm
m

m
m³/s
m
m³/s

ORF. 1
10

0.218
1

0.767
0.0002

1.576
0.0003

ORF. 2
24

0.985
1

0.000
-

0.809
0.0011

TOTAL

0.0002

0.0013

PEAK FLOW MITIGATION CALCULATIONS
CATCHMENT

STORM
PERMEABLE AREA¹
IMPERMEABLE AREA¹
TOTAL AREA
EVENT DEPTH (INCL. CC)
PERMEABLE INITIAL ABSTRACTION
PERMEABLE CURVE NUMBER²
POTENTIAL MAXIMUM RETENTION
RUNOFF DEPTH
RUNOFF VOLUME
CHANNELISATION FACTOR
CATCHMENT LENGTH
CATCHMENT SLOPE
TIME OF CONCENTRATION
PEAK FLOW
PEAK RUNOFF RATE
FLOW TARGET FOR ALL SITES
FLOW BYPASSING TANKS
FLOW TARGET FOR ALL TANKS
CATCHMENT PORTION FOR THIS TANK
FLOW TARGET FOR THIS TANK

UNITS

m²
m²
m²
mm
mm

mm
mm
m³

km
m/m
hr
m³/s
mm/hr
m³/s
m³/s
m³/s
%
m³/s

EXISTING

10 YR
705
170
875

148.1
5.0
74

71.9
98.8

86.51
1.0

0.045
0.100

0.17
0.0161

66.0

NON-MIT

10 YR
637

0
638

148.1
5.0
74

89.1
88.2

56.26
1.0

0.045
0.100

0.17
0.0108

60.7

LOT 2

10 YR
0

119
119

148.1
5.0
74

0.0
143.1
16.99

1.0
0.013
0.050

0.17
0.0029

88.2
0.01610
0.01080
0.00530

50.0%
0.00265

¹PROPOSED AREAS BASED DEVELOPMENT LAYOUT
²CURVE NUMBERS BASED ON AUCKLAND COUNCIL INFILTRATION SHAPEFILE

10 YR OUT=0.00133m³/s
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VOLUME SUMMARY
ITEM
RETENTION
EXTENDED DETENTION
10 YR STORAGE
TOTAL VOLUME REQUIRED
TOTAL VOLUME PROVIDED

UNITS
m³
m³
m³
m³
m³

DISCR.
0.60
2.10
2.21

-
-

CUMUL.
0.60
2.69
4.90
4.90
5.00

DESIGN METHODOLOGY
The methodology used for tank design is below. The design is providing SMAF Retention, SMAF Detention and 10 Year Peak Flow Control to address downstream network capacity
issues.
1. The retention volume has been calculated in the SMAF Retention Calculations table. The volume required is 0.60m³.
2. The retention volume requires a storage depth of 0.218m.
3. The retention volume is required to be reused within the property within 72 hours. Sufficient non-potable devices must be connected to the reuse system to ensure sufficient
reuse capacity. The volume capacity utilised by non-potable devices is Laundry:0.44m³, Toilet:0.32m³. Please connect enough of these devices to reuse the required volume of
0.60m³. Please note that while garden taps can be connected, no credit is given for this as their reuse of water in Winter is unlikely to occur.
4. The detention volume has been calculated in the SMAF Detention Calculations table, rainfall depths are from the Unitary Plan maps. The detention volume required is 2.10m³.
5. The base orifice invert is 0.218m
6. To drain the detention volume over 24hrs would require an orifice smaller than the minimum allowable size, therefore the minimum orifice size of 0.010m has been used.
7. The detention volume requires a storage depth of 0.985m in the tank(s).
8. The target flow rate is set based on the existing site condition. Rainfall depths are from the TP108 maps and are adjusted for climate change.
9. To determine the appropriate tank design, the target flow was determined using the methods outlined in the following steps. To find a tank and orifice combinations that met all
the design targets, a 24hr, 1 minute timestep analysis was completed for each design storm. Inflow into the tank was generated using the SCS Curve method in TP108. The water
level in the tank was calculated based on inflow, outflow and the tank geometry. Outflow was determined based orifice geometry and head. Tank sizes and orifice designs were
varied iteratively to find the optimal tank design that met all requirements.
10. The target flow rate for the site in the 10 YR event is shown in the Peak Flow Calculations Table for the EXISTING catchment, the analysis found a peak flow rate of 0.01610 m³/s.
11. In the post development scenario, some of the site is not draining through tanks. The bypass catchment anlaysis for the 10 YR event is shown in the Peak Flow Calculations
Table for the NON-MIT catchment, this analysis found a peak flow rate of 0.01080 m³/s.
12. The target flow for all tanks from the site in the 10 YR event is the target flow minus the bypass flow which is 0.01610 m³/s - 0.01080 m³/s = 0.00530 m³/s.
13. As there are multiple tanks mitigating the site, each tank needs to discharge only its portion of the total target flow. As this tank is draining 50.0% of the total area draining to
tanks on site, the target peak flow rate for this tank in the 10 YR event is 50.0% X 0.00530 m³/s = 0.00265 m³/s.
14. The modelling results shown in the adjacent graph for the 10 YR event give a peak flow of 0.00133 m³/s which meets the design requirements as it is less than the target flow of
0.00265 m³/s. The peak water level reached in the 10 YR simulation was 1.794m.
15. In conclusion, the analysis shows the tank design meets all requirements.
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LID LEVEL TO BE LOWERED FROM

28.68 TO NEW FGL OF 28.51

EX WWL-B-1 100mm

EXISTING 150 WW PIPE PROPOSED
TO BE VESTED. CONTRACTOR TO CONFIRM
LEVELS AND ALIGNMENT PRIOR
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MAINTAIN PUBLIC WW CONNECTION
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GENERAL NOTES:
1.1 PIPES AND MANHOLES MUST BE CONSTRUCTED IN THE LOCATIONS SHOWN, DWG FILES OF THE DESIGN WILL
BE PROVIDED ON REQUEST.
1.2 HORIZONTAL AND VERTICAL CONSTRUCTION TOLERANCES ARE 50mm. ANY CHANGES TO THE DESIGN BY
MORE THAN THE TOLERANCE ARE TO BE SUBMITTED TO THE ENGINEER IN WRITING. NO ASSETS ARE TO BE
CONSTRUCTED ON SITE OUTSIDE OF TOLERANCE WITHOUT WRITTEN APPROVAL OF THE ENGINEER.
1.3 IN ADDITION TO 1.2, WHERE THE DESIGN UTILISES MINIMUM GRADES/MINIMUM FALLS THROUGH
MANHOLES FOLLOWING THE RELEVANT COP DOCUMENTS, NO REDUCTION IN GRADE OR FALL THROUGH
MANHOLE IS PERMITTED.
1.4. ALL WORK TO COMPLY WITH COUNCIL AND PUBLIC NETWORK OPERATOR STANDARDS. ANY AMBIGUITY
BETWEEN DRAWINGS AND STANDARDS TO BE REPORTED TO THE ENGINEER IN WRITING FOR CLARIFICATION
1.5. THE CONTRACTOR IS TO PEG AND MEASURE INFRASTUCTURE AND UTILITY LOCATIONS, LEVELS AND
EARTHWORKS LEVELS PRIOR TO ORDERING MATERIALS. ANY CONFLICT BETWEEN THE LEVELS MEASURED ON
SITE AND THE ENGINEERING PLANS IS TO BE SUBMITTED TO THE ENGINEER IN WRITING PRIOR TO THE
ORDERING OF MATERIALS.
1.6 CONTRACTOR TO COMPLY WITH HEALTH AND SAFETY AT WORK ACT (HSWA) 2015
1.7 BOTH CONTRACTORS AND CONSULTANTS ARE TO TAKE ALL NECESSARY CARE AND PRECAUTION AT THE
CONSTRUCTION SITE TO AVOID ACCIDENT AND INJURY FROM FALLING INTO EXCAVATIONS, CRUSHING BY
SUBSIDING EXCAVATIONS AND THE MOVEMENT OF PLANT AND MATERIALS ON THE SITE.
1.8 WHERE PIPES CROSS, IF CROSSOVER OF PIPES IS LESS THAN 500mm, USE POLYSTYRENE BETWEEN PIPES,
OTHERWISE HARDFILL TO BE PLACED IN TRENCH BETWEEN PIPES WHERE DRAINAGE LINES CROSS. EXTEND 0.5m
EACH SIDE OF PIPE REGARDLESS OF SEPARATION DISTANCE.
1.9 APPROVED HARDFILL IS TO BE USED IN BACKFILLING OF ALL ROAD CROSSINGS AND VEHICLE CROSSINGS.
1.10 HEAVY DUTY TRAFFICABLE MANHOLE LIDS AND FRAMES TO BE USED IN ALL AREAS.
1.11 PIPES THAT DO NOT TERMINATE IN A MANHOLE MUST BE TERMINATED WITH A LUNDON JUNCTION AND
CAP.
1.12 ALL LINES TO BE ABANDONED SHALL BE SEALED AT EACH END. TIMING OF ALL SEALING TO BE COORDINATED
WITH COUNCIL STAFF.
1.13 BENDS ON PRIVATE INFRASTRUCTURE TO BE LONG RADIUS BENDS UNLESS OTHERWISE SPECIFIED.
1.14 FOR RETAINING WALL DRAINAGE DETAILS, PLEASE REFER TO STRUCTURAL ENGINEERING DESIGN OF WALLS
1.15 ALL INFRASTRUCTURE TO BE INSTALLED AS PER MANUFACTURERS SPECIFICATIONS, ANY DEVIATION FROM
THIS TO BE NOTIFIED TO THE ENGINEER IN WRITING PRIOR TO CONSTRUCTION.
1.16 UNDERGROUND TANK LOCATIONS SHOULD BE ASSESSED BY A STRUCTURAL ENGINEER TO ENSURE
ADJACENT STRUCTURES DO NOT APPLY LOADINGS TO THE TANKS THAT EXCEED MANUFACTURER
REQUIREMENTS.

WASTEWATER NETWORK NOTES:
2.1. PROPOSED PUBLIC WW PIPE AND CONNECTIONS SHALL BE uPVC SN16 IF OPEN TRENCHED OR PE100 SDR11
(MINIMUM) IF DIRECTIONALLY DRILLED. ALL PIPE MATERIALS MUST COMPLY WITH WATERCARE'S MATERIAL
SUPPLY STANDARD.
2.2. WORKS OVER APPROVAL SHALL BE APPLIED FOR BEFORE BUILDING CONSENT WHERE BUILDINGS ARE
WITHIN 2.0m OF THE SANITARY NETWORK
2.3. WW CONNECTIONS SHALL COMPLY WITH PUBLIC NETWORK OPERATOR STANDARDS
2.4. MANHOLE COVERS AND SAFETY GRILLS SHALL COMPLY WITH PUBLIC NETWORK OPERATOR STANDARDS.
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GENERAL NOTES:
1.1 PIPES AND MANHOLES MUST BE CONSTRUCTED IN THE LOCATIONS SHOWN, DWG FILES OF THE DESIGN WILL
BE PROVIDED ON REQUEST.
1.2 HORIZONTAL AND VERTICAL CONSTRUCTION TOLERANCES ARE 50mm. ANY CHANGES TO THE DESIGN BY
MORE THAN THE TOLERANCE ARE TO BE SUBMITTED TO THE ENGINEER IN WRITING. NO ASSETS ARE TO BE
CONSTRUCTED ON SITE OUTSIDE OF TOLERANCE WITHOUT WRITTEN APPROVAL OF THE ENGINEER.
1.3 IN ADDITION TO 1.2, WHERE THE DESIGN UTILISES MINIMUM GRADES/MINIMUM FALLS THROUGH
MANHOLES FOLLOWING THE RELEVANT COP DOCUMENTS, NO REDUCTION IN GRADE OR FALL THROUGH
MANHOLE IS PERMITTED.
1.4. ALL WORK TO COMPLY WITH COUNCIL AND PUBLIC NETWORK OPERATOR STANDARDS. ANY AMBIGUITY
BETWEEN DRAWINGS AND STANDARDS TO BE REPORTED TO THE ENGINEER IN WRITING FOR CLARIFICATION
1.5. THE CONTRACTOR IS TO PEG AND MEASURE INFRASTUCTURE AND UTILITY LOCATIONS, LEVELS AND
EARTHWORKS LEVELS PRIOR TO ORDERING MATERIALS. ANY CONFLICT BETWEEN THE LEVELS MEASURED ON
SITE AND THE ENGINEERING PLANS IS TO BE SUBMITTED TO THE ENGINEER IN WRITING PRIOR TO THE
ORDERING OF MATERIALS.
1.6 CONTRACTOR TO COMPLY WITH HEALTH AND SAFETY AT WORK ACT (HSWA) 2015
1.7 BOTH CONTRACTORS AND CONSULTANTS ARE TO TAKE ALL NECESSARY CARE AND PRECAUTION AT THE
CONSTRUCTION SITE TO AVOID ACCIDENT AND INJURY FROM FALLING INTO EXCAVATIONS, CRUSHING BY
SUBSIDING EXCAVATIONS AND THE MOVEMENT OF PLANT AND MATERIALS ON THE SITE.
1.8 WHERE PIPES CROSS, IF CROSSOVER OF PIPES IS LESS THAN 500mm, USE POLYSTYRENE BETWEEN PIPES,
OTHERWISE HARDFILL TO BE PLACED IN TRENCH BETWEEN PIPES WHERE DRAINAGE LINES CROSS. EXTEND 0.5m
EACH SIDE OF PIPE REGARDLESS OF SEPARATION DISTANCE.
1.9 APPROVED HARDFILL IS TO BE USED IN BACKFILLING OF ALL ROAD CROSSINGS AND VEHICLE CROSSINGS.
1.10 HEAVY DUTY TRAFFICABLE MANHOLE LIDS AND FRAMES TO BE USED IN ALL AREAS.
1.11 PIPES THAT DO NOT TERMINATE IN A MANHOLE MUST BE TERMINATED WITH A LUNDON JUNCTION AND
CAP.
1.12 ALL LINES TO BE ABANDONDED SHALL BE SEALED AT EACH END. TIMING OF ALL SEALING TO BE
COORDINATED WITH COUNCIL STAFF.
1.13 BENDS ON PRIVATE INFRASTRUCTURE TO BE LONG RADIUS BENDS UNLESS OTHERWISE SPECIFIED.
1.14 FOR RETAINING WALL DRAINAGE DETAILS, PLEASE REFER TO STRUCTURAL ENGINEERING DESIGN OF WALLS
1.15 ALL INFRASTRUCTURE TO BE INSTALLED AS PER MANUFACTURERS SPECIFICATIONS, ANY DEVIATION FROM
THIS TO BE NOTIFIED TO THE ENGINEER IN WRITING PRIOR TO CONSTRUCTION.
1.16 UNDERGROUND TANK LOCATIONS SHOULD BE ASSESSED BY A STRUCTURAL ENGINEER TO ENSURE
ADJACENT STRUCTURES DO NOT APPLY LOADINGS TO THE TANKS THAT EXCEED MANUFACTURER
REQUIREMENTS.

WATER SUPPLY NETWORK NOTES
3.1 WATER METERS TO BE INSTALLED OUSIDE OF PAVED DRIVEWAY TRAFFICED AREA.
3.2 ALL PROPOSED WATER SUPPLY PIPES ARE 25mm ODPE UNLESS OTHERWISE SPECIFIED
3,3 ANY SECTIONS OF PUBLIC WATER MAIN TO BE UPGRADED SHALL INCLUDE PROVISION TO CONNECT EXISTING
CONNECTIONS TO THE NEW LINE AND ABANDONING THE EXISTING MAIN.
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