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1 Introduction 
1.1 Overview 

Crang Consulting Ltd has been commissioned by Karikari Express Ltd to advise on the infrastructure 

requirements to support a proposed plan change from rural to residential for the rear half of 45 

Constable Road, Waiuku. The location of the site with respect to the surrounding area can be seen in 

Figure 1-1. 

The underlying land parcel (SEC 1 SO 65397) is currently being subdivided into two new lots (namely 

Lot 101 and Lot 102). Lot 102 is the residentially zoned land and is currently being developed in 2 

stages. Lot 101 is the rural land. 

 

Figure 1-1: Locality Plan 

Lot 101, 92 & 130 Constable Road form an approximate 32.3ha block that is proposed to be plan 

changed from rural to residential. 

Crang Consulting Ltd has carried out the civil engineering design for Stages 1 and 2 (Lot 102) and made 

provision for the new infrastructure to cater for the development of Lot 101. The engineering drawings 

are provided in Appendix A. 

1.2 Scope of Work 

The scope of work associated with this infrastructure report includes: 

 Potential earthworks required for a development of the land 

 Erosion and sediment controls that can be provided to protect the environment 

 Road layout and access 

 Servicing with stormwater, wastewater and water supply 

 Availability of utility services for the land 

SITE (LOT 

101) 



  45 Constable Road, Waiuku (Lot 101) 
Infrastructure Report 

July 2021 

crangcivil.co.nz 
PO Box 42-089, Orakei, Auckland 1745, NZ  2 

1.3 Limitations 

The report has been based off the information made available to Crang Consulting Ltd from the client 

or public sources at the time of performing the assessment. Should further information become 

available regarding the site and the area around the site, Crang Consulting Ltd reserves the right to 

review the report with respect to the additional information. 

2 Site Description 
2.1 Current Subdivision 

The proposed plan change site is being created by a 2 lot subdivision of 45 Constable Road, Waiuku. 

Resource Consents have issued and at the time of writing this report the titleing process underway. 

Below is the approved Scheme Plan. 

 

Figure 2-1: Two Lot Subdivision Scheme Plan 

Lot 101 on the above scheme plan is subject to the proposed plan change. 

2.2 Existing Environment 

The plan change site (Lot 101) has recently been earthworked as part of the development of Lot 102. 

Cut to fill has been undertaken and topsoil respread. At the time of writing this report grass had not 

re-established. The earthworks undertaken have prepared the site suitable for future development if 

the land was rezoned. It is relatively flat with areas falling towards where future roads could possibly 

be constructed.  

To the north-west is Council reserve that is currently used for grazing and to the south-west are 

farming properties for which a rezoning is requested. On the north-eastern boundary is the playing 

fields of Waiuku College and on the south-eastern boundary is the residential development of Lot 102. 

SITE (LOT 101) 

RESIDENTIAL 

DEVELOPMENT UNDER 

CONSTRUCTION (LOT 102) 
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The site is therefore ideally located next to existing amenities and beside land that is currently 

undergoing development. 

 

Figure 2-2: Site Aerial 

2.3 Land Use 

Under the Auckland Unitary Plan, the site is currently zoned as a Mixed Rural Zone. 

  

 

  

RESIDENTIAL 
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WAIUKU 
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3 Earthworks 
Bulk earthworks have already been undertaken on the site in accordance with the Resource Consents 

LUC60111076-A and LUC60271724-A. A copy of the approved earthworks decision and plans are 

contained in Appendix A. These earthworks have prepared the site ready for future development if 

the land was to be rezoned. 

Further minor earthworks will be necessary to build roads and drains. It is expected that the volume 

will be small and due to the flat nature of the site, sediment controls will consist of decanting earth 

bunds discharging to the new stormwater reticulation. 

4 Roading 
The development of Lot 102 includes extending a new road to Lot 101 to allow for the potential future 

development of the land if the zone is changed. Below in Figure 4-1 is a copy of the approved Roading 

Plan. 

 

Figure 4-1: Roading Plan 

If the land is rezoned, new roads can be extended within Lot 101 and provide access to lots and 

neighbouring land. 

5 Stormwater 
5.1 Existing Stormwater 

Stormwater infrastructure is currently being installed within Lot 102 and will be vested to Council upon 

completion. This new network was designed to take future flows from a potential residential 

development on Lot 101. The connection point for stormwater is SWMH 1.9 located inside Lot 101. 

Below in Figure 5-2 is a copy of the stormwater reticulation plan. 

SITE (LOT 101) 

RESIDENTIAL 

DEVELOPMENT UNDER 

CONSTRUCTION (LOT 102) 
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The new stormwater network installed in Lot 102 connects to the existing stormwater network located 

along Constable Road and discharges to an existing 600mmø pipe. The existing stormwater network 

has capacity to convey flows from the development of Lot 102. The connection to the existing network 

can be seen in Figure 5-1 and Figure 5-2 below. 

 

Figure 5-1: AC GIS showing location of pipes to be upgraded for Lot 101 

 

Figure 5-2: Approved Drainage Plan showing future drainage works 
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WAIUKU 

COLLEGE 

NEW 900ø FOR LOT 

102 DEVELOPMENT 

EXISTING 600ø 

SITE (LOT 101) 

RESIDENTIAL 

DEVELOPMENT UNDER 

CONSTRUCTION (LOT 102) 
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5.2 Stormwater Reticulation 

Fraser Thomas Ltd are currently completing work for the potential development of 92 and 130 

Constable Road, Waiuku. The existing stormwater reticulation is not able to cater for flows from Lot 

101, 92 and 130 Constable Road, Waiuku. Fraser Thomas Ltd has completed a stormwater design to 

cater for the flows from the development of Lot 101, 92 and 130 Constable Road, Waiuku. The design 

includes abandoning the existing 600mmø pipe which the Lot 102 development connects to and 

installing a new network from the new 900mmø pipe to connect to the 1600mmø pipe which 

discharges to the Constable Road Reserve. The proposed upgrades to the stormwater network can be 

found in Appendix B. 

With the proposed upgrades completed as above, the reticulation will have the capacity to cater for 

the 10% AEP event including climate change flows from residential development of Lot 101. 

5.3 Stormwater Quality and Mitigation 

 Stormwater mitigation measures can be implemented for the potential residential area to ensure that 

downstream environments are protected. This is generally undertaken using the principles of the 

Auckland Unitary Plan’s SMAF provisions and using best practicable options (BPO). 

It is expected that the future development of Lot 101 will require the same provisions that are being 

provided for in the development of Lot 102, as they are in the same catchment. These are consented 

as follows: 

 Engineering approval requiring:      (Condition 6) 

o Pipe reticulation sized for the 10% AEP event 

o Principles of stormwater sensitive design to minimise peak flow rates and improve 

water quality (further required by Condition 11) 

o Mitigation measures (e.g. peak flow attenuations and/or velocity control) to mitigate 

the downstream effects shall be taken into account during the design of the 

stormwater system 

o Ran gardens for treatment of road carriageways 

 Recharge Pits        (Condition 11) 

o A residential recharge design and pit maintenance guide shall be created by the 

consent holder and that guide shall be attached to the consent notice for each lot. 

This guide shall also include standard detail drawings for recharge pit with 

recommendations in terms of impervious area discharge before overflow to the public 

stormwater reticulation system. 

 Operation and Maintenance Manual      (Condition 12) 

o The consent holder shall engage a suitably qualified and experienced engineering 

professional who shall prepare an Operation and Maintenance Manual for all 

stormwater devices, setting out the principles for the general operation and 

maintenance for the stormwater system, outlet channel and the associated 

management devices. 

 Flood and Overland Flow Path Report     (Condition 13) 

o The consent holder shall provide a Stormwater Report prepared by an appropriately 

qualified engineer. 

 Recharge Pits – Consent Notice      (Condition 32) 

o The owner(s) and all future owners of the lot(s) will be responsible for the 

maintenance of the soakage/recharge pit system at all times. 
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The compliance of the above conditions will ensure that any development of Lot 101 will ensure that 

downstream environments are protected. 

5.4 Overland Flow Paths 

The Resource Consent for the development of Lot 102 includes advice as follows: 

“The rezoning and therefore increase in impervious areas will not increase the vulnerability of users 

to flood hazards and appropriate mitigation measures to manage flood risks can be put in place 

including redirection of overland flow paths into the road reserves within the site and the imposition 

of minimum finished floor levels for each new lot. Further, the proposed development would not 

increase the adverse effects of flood hazards to downstream properties.” 

The future earthworks levels on Lot 101 will direct overland flows into future roads which will convey 

the flows to the existing exit point of the site, as shown on AC GIS. This exit point is the recreation 

reserves to the north east. This will ensure that the existing overland flow paths down Constable Road 

are not affected. 

6 Wastewater 
6.1 Existing Wastewater 

The wastewater infrastructure for Lot 102 is being installed at the time of writing this report and will 

be vested to Watercare upon completion. This new network was designed to take future flows from 

Lot 101 and has therefore been designed with spare capacity. The connection point for wastewater is 

SSMH A.7 located inside Lot 101 at the boundary of Lot 101 and Lot 102 and is shown on the figure 

below. 

 

Figure 6-1: Approved Drainage Plan for Lot 102 
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The new wastewater network installed in Lot 102 connects to the existing wastewater network located 

along Constable Road. The existing wastewater network conveys flow to the pump station located in 

Tamakae Reserve. A capacity check was carried out and determined the following: the existing 

wastewater network is under capacity from MH 7 (GIS ID: 421640) to MH 12 (GIS ID: 422865) when 

the future flows from Lot 101 are added to the network and the majority of the existing wastewater 

network is under capacity when the future flows from Lot 101, 92 and 130 Constable Road are added 

to the network. This can be seen in the figure below. 

 

Figure 6-2: Wastewater Catchment Plan 

The following upgrade options provide a feasible solution for conveying wastewater from the site to 

the existing pump station located in Tamakae Reserve without creating capacity issues in the existing 

wastewater network (Refer to the Wastewater Upgrade Plans in Appendix C): 

 Option A: Install a new wastewater network along Constable Road from MH 2 to MH 12, 

abandon the existing pipe from MH 11 to MH 12 and upgrade the existing pipe from MH B to 

MH C. This will allow flows upstream of MH 12 to bypass the existing downstream network 

resulting in a reduction in flows through the existing downstream network. This option caters 

for the development of Lot 101. This upgrade option is shown in Figure 6-3. 

MH 12 

MH 7 

PUMP STATION 

LOCATED ACROSS ROAD 

IN TAMAKAE RESERVE 
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Figure 6-3: Option A – Wastewater Upgrade Plan for Lot 101 

 Option B: Install a new wastewater network along Constable Road from MH 2 to 92 Constable 

Road and upgrade the existing pipe from MH B to MH C. This option caters for the 

development of Lot 101, 92 and 130 Constable Road. This upgrade option is shown in Figure 

6-4. 
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Figure 6-4: Option B – Wastewater Upgrade Plan for Lot 101, 92 and 130 Constable Road, Waiuku 

Refer to Appendix C for the wastewater capacity calculations.  

7 Water Supply and Utility Services 
The water supply infrastructure for Lot 102 is being installed at the time of writing this report and will 

be vested to Watercare upon completion. The connection points for water supply are located inside 

Lot 101 at the boundary of Lot 101 and Lot 102 and includes a connection to a principal main and rider 

main on either side of Road 1. Fire flow testing was carried out on the mains in Constable Road as part 

of the consenting of Lot 102 and it was found that there is sufficient flow and pressure. 

Counties Power Ltd and Chorus Ltd have been engaged to provide power and telecommunication 

services for Lot 102 and there is no reason that their services cannot be extended for a development 

of Lot 101. 
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Figure 7-1: Approved Water Reticulation Plan 
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8 Conclusions 
It has been demonstrated that there is adequate infrastructure to enable the rezoning of Lot 101 to 

residential use. This is summarised as follows: 

 Minor additional earthworks will be necessary to complete roads and lot platforms. It is noted 

that bulk earthworks have already occurred under an existing Resource Consent 

 Adequate road access is provided to Lot 101 through the development of Lot 102 

 Stormwater upgrading is required along Constable Road so that the reticulation can cater for 

the 10% AEP flows from a development of Lot 101 

 Potential adverse effects from stormwater runoff can be mitigated through appropriate 

measures such as recharge trenches, rain gardens and management of overland flow paths 

 Wastewater upgrades are required and feasible along Constable Road so that the reticulation 

can cater for the additional flows from a development of Lot 101 

 Water and utility services are provided through Lot 102 to service the potential development 

of Lot 101. 

It is therefore considered that there is sufficient infrastructure to support a change from rural to 

residential use for Lot 101. 
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1. CUT/FILL SURFACE IS FROM EXISTING NATURAL
GROUND TO FINISHED SURFACE LEVELS.
(NO BULKING FACTORS APPLIED)

2. A SUMMARY OF THE BULK EARTHWORKS VOLUMES IS
AS FOLLOWS:

CUT: - 26235 m3

FILL : + 25971 m3

BALANCE: - 264 m3  (CUT)

3. TOPOSIL STRIP: 12607m3

(200mm ASSUMED DEPTH)

4. TOPSOIL RESPREAD : 10821m3

(200mm ASSUMED DEPTH)

5. ESTIMATED ADJUSTED VOLUME SUMMARY (TO
INCLUDE PAVEMENT THICKNESS (0.51m), FOOTPATH
SUBGRADE (0.2m), COMPACTION FACTOR (17.5%) AND
SERVICE TRENCH CUT:

· CUT TO FILL (CLAY/SILT) =    28017m³
· IMPORTED FILL =    2092m³

6. ADJUSTED VOLUMES TO BE CONFIRMED WHEN
GEOTECHNICAL REPORT RECEIVED.

1 RESPONSE TO QUERIES

08/11/18

2 WALL HEIGHTS REDUCED

05/12/18

3 RW 4 & 5 REMOVED

CUT

FILL

*REFER TO NOTES FOR ADJUSTED EARTHWORKS VOLUMES AND ASSUMPTIONS

14/01/19
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1 RESPONSE TO QUERIES

08/11/18

2 WALL HEIGHTS REDUCED

05/12/18

3

CUT

FILL

*REFER TO NOTES FOR ADJUSTED EARTHWORKS VOLUMES AND ASSUMPTIONS

RW 4 & 5 REMOVED

14/01/19

1. CUT/FILL SURFACE IS FROM EXISTING NATURAL
GROUND TO FINISHED SURFACE LEVELS.
(NO BULKING FACTORS APPLIED)

2. A SUMMARY OF THE BULK EARTHWORKS VOLUMES IS
AS FOLLOWS:

CUT: - 26235 m3

FILL : + 25971 m3

BALANCE: - 264 m3  (CUT)

3. TOPOSIL STRIP: 12607m3

(200mm ASSUMED DEPTH)

4. TOPSOIL RESPREAD : 10821m3

(200mm ASSUMED DEPTH)

5. ESTIMATED ADJUSTED VOLUME SUMMARY (TO
INCLUDE PAVEMENT THICKNESS (0.51m), FOOTPATH
SUBGRADE (0.2m), COMPACTION FACTOR (17.5%) AND
SERVICE TRENCH CUT:

· CUT TO FILL (CLAY/SILT) =    28017m³
· IMPORTED FILL =    2092m³

6. ADJUSTED VOLUMES TO BE CONFIRMED WHEN
GEOTECHNICAL REPORT RECEIVED.
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CUT

FILL

*REFER TO NOTES FOR ADJUSTED EARTHWORKS VOLUMES AND ASSUMPTIONS

RW 4 & 5 REMOVED

14/01/19

1. CUT/FILL SURFACE IS FROM EXISTING NATURAL
GROUND TO FINISHED SURFACE LEVELS.
(NO BULKING FACTORS APPLIED)

2. A SUMMARY OF THE BULK EARTHWORKS VOLUMES IS
AS FOLLOWS:

CUT: - 26235 m3

FILL : + 25971 m3

BALANCE: - 264 m3  (CUT)

3. TOPOSIL STRIP: 12607m3

(200mm ASSUMED DEPTH)

4. TOPSOIL RESPREAD : 10821m3

(200mm ASSUMED DEPTH)

5. ESTIMATED ADJUSTED VOLUME SUMMARY (TO
INCLUDE PAVEMENT THICKNESS (0.51m), FOOTPATH
SUBGRADE (0.2m), COMPACTION FACTOR (17.5%) AND
SERVICE TRENCH CUT:

· CUT TO FILL (CLAY/SILT) =    28017m³
· IMPORTED FILL =    2092m³

6. ADJUSTED VOLUMES TO BE CONFIRMED WHEN
GEOTECHNICAL REPORT RECEIVED.
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SW

CATCHMENT -1
AREA=3.556Ha

SEDIMENT RETENTION POND 2
SLOPES < 18% AND < 200m IN LENGTH
200m3 FOR EACH Ha - VOLUME REQUIRED 456m³
BASE 38m x 12m
DEPTH 1m
2H:1V BATTER ON THREE SIDES AND 3H:1V BATTER
ON INLET SIDE OF POND
BASE LEVEL RL 12.5m
DECANT DISCHARGE LEVEL 12.9

10m WIDE SPILLWAY CUT INTO
NATURAL GROUND ANDSTABILISED
WITH TWO LAYERS OF PINNED
GEOTEXTILE.

STABILISED
CONSTRUCTION
ENTRANCE

DECANTS TO DISCHARGE TO
EXISTING WATER TABLE /CHANNEL

CONSTABLE ROAD

SEDIMENT RETENTION POND 1
BASE 7m x 27m
DEPTH 2.0m
VOLUME REQUIRED 712m³
BASE LEVEL 18.0m
2H:1V BATTER ON THREE SIDES AND 3H:1V
BATTER ON INLET SIDE OF POND
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AREA=2.28ha.
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NOTES:

1. ALL SEDIMENT AND EROSION CONTROLS TO BE
CONSTRUCTED IN ACCORDANCE WITH AUCKLAND
COUNCIL GD05 (EROSION AND SEDIMENT
CONTROL GUIDE FOR LAND DISTURBING
ACTIVITIES IN THE AUCKLAND REGION GUIDELINE
DOCUMENT 2016/005)

APPLICATION

USE A STABILISED CONSTRUCTION ENTRANCE AT ALL POINTS OF
CONSTRUCTION SITE INGRESS AND EGRESS WITH A CONSTRUCTION
PLAN LIMITING TRAFFIC TO THESE ENTRANCES ONLY.  THEY ARE
PARTICULARLY USEFUL ON SMALL CONSTRUCTION SITES BUT CAN
BE UTILISED FOR ALL PROJECTS.

DESIGN:

CLEAR THE ENTRANCE AND EXIT AREA OF ALL VEGETATION, ROOTS
AND OTHER UNSUITABLE MATERIAL AND PROPERLY GRADE IT.

PROVIDE DRAINAGE TO CARRY RUNOFF FROM THE STABILISED
CONSTRUCTION ENTRANCE TO A SEDIMENT CONTROL MEASURE.

PLACE AGGREGATE TO THE SPECIFICATIONS BELOW AND SMOOTH IT.

STABILISED CONSTRUCTION ENTRANCE AGGREGATE SPECIFICATIONS:

AGGREGATE SIZE

THICKNESS

LENGTH

WIDTH 4m MINIMUM

10m MINIMUM

150mm MINIMUM

5-75mm WASHED AGGREGATE

1.

2.

3.

MAINTENANCE

MAINTAIN THE STABILISED CONSTRUCTION ENTRANCE IN A CONDITION
TO PREVENT SEDIMENT FROM LEAVING THE CONSTRUCTION SITE.
AFTER EACH RAINFALL INSPECT ANY STRUCTURE USED TO TRAP
SEDIMENT FROM THE STABILISED CONSTRUCTION ENTRANCE AND
CLEAN OUT AS NECESSARY.

WHEN WHEEL WASHING IS ALSO REQUIRED, ENSURE THIS IS DONE ON
AN AREA STABILISED WITH AGGREGATE WHICH DRAINS TO AN APPROVED
SEDIMENT RETENTION FACILITY.

1.

2.

1: 2000
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1. ALL SEDIMENT AND EROSION CONTROLS TO BE
CONSTRUCTED IN ACCORDANCE WITH AUCKLAND
COUNCIL GD05 (EROSION AND SEDIMENT
CONTROL GUIDE FOR LAND DISTURBING
ACTIVITIES IN THE AUCKLAND REGION GUIDELINE
DOCUMENT 2016/005)
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1200 crs

STEP TOP OF WALL AS REQUIRED TO

ACCOMMODATE CHANGES IN  LEVEL

OF SOIL RETAINED

STAGGER JOINTS IN HORIZONTAL

TIMBERS, ALTERNATE ROWS JOINED

EACH POLE

NOTES: (WALL)
1. REFER SITE PLAN FOR THE LOCATION AND EXTENT OF THE TIMBER POLE

RETAINING WALLS.
2. CONSTRUCTION OF TIMBER POLE RETAINING WALL SHALL BE IN ACCORDANCE

WITH THIS DRAWING UNLESS OTHERWISE APPROVED BY THE DESIGN ENGINEER.
3. ALL TIMBER POLES SHALL BE H5 TREATED RADIATA PINE IN ACCORDANCE WITH

NZS3603:1990 UNLESS OTHEWISE SPECIFIED.
4. ALL TIMBER POLES SHALL HAVE CONCRETE ENCASEMENT BELOW THE GROUND

LEVEL WITH A MINIMUM OF 75mm SIDE COVER AND 100mm AT THE BASE.
5. THE TIMBER RAILINGS SHALL BE ex 150 x 50 OR ex 200 x 50 H5 TREATED RADIATA

PINE AND SHALL BE FIXED TO THE POLES WITH GALVANISED NAILS. CUTTING OF
TIMBERS SHALL BE AVOIDED  WHEREVER POSSIBLE. IF CUTTING IS NECESSARY THE
EXPOSED SURFACES SHALL BE FLOODED WITH A COPPER NAPTHENATE TYPE OF
WOOD PRESERVATIVE.

6. THE MAXIMUM RETAINING HEIGHT SHALL BE AS SPECIFIED ON THE DRAWING
AND SHALL NOT BE EXCEEDED UNLESS APPROVED BY THE DESIGN ENGINEER IN
WRITING.

7. THE CHARACTERISTIC COMPRESSIVE STRENGTH OF CONCRETE SHALL BE fc'=17.5
MPa UNLESS OTHERWISE NOTED. NOTE: fc'=20 MPa FOR CONCRETE WALLS AND
STAIRS.

8. THE CONCRETE ENCASEMENT SHALL BE ADEQUATELY VIBRATED WITH A PENCIL
VIBRATOR TO AVOID "HONEY-COMBING".

9. THE EXTENT OF EXCAVATION REQUIRED SHALL BE MARKED OUT ON THE GROUND
HAVING REGARD TO THE POSITIONS OF POLES, WORKING SPACE FOR
CONSTRUCTION, THE BACKFILL REQUIRED AND DRAINAGE PROVISIONS.

10. EXCAVATIONS FOR FOUNDATIONS SHALL BE TAKEN OUT BY AUGURING TO THE
DIMENSIONS DETAILED, WITH ALL SURPLUS SOLID BEING DISPOSED OFF AWAY
FROM THE  SITE. ALLOWANCE SHALL BE MADE IN  POSITIONING AUGURED HOLES
FOR THE SLOPE OF THE WALL AND FOR CONCRETE SURROUND TO POLES. DRIVING
OF POLES IS NOT ACCEPTABLE AS AN ALTERNATIVE TO AUGURING, UNLESS
OTHERWISE APPROVED BY THE DESIGN ENGINEER.

11. A PERFORATED OR OPEN JOINTED SUBSOIL DRAIN SHALL BE LAID AND
SURROUNDED IN FINE GRANULAR MATERIAL WITH INVERT BELOW GROUND
LEVELS AND LED TO A  FREE OUTLET AT A POINT OF SAFE DISCHARGE.

12. REFER SPECIFICATION FOR DETAILS OF CONSTRUCTION AND MATERIAL
SPECIFICATION.

13. THE CONTRACTOR SHALL REFER TO THE DESIGN ENGINEER AS SOON AS POSSIBLE
FOR FURTHER INSTRUCTION SHOULD ANY UNFORESEEN CIRCUMSTANCES OR
ABNORMAL SITE CONDITIONS ENCOUNTERED DURING CONSTRUCTION.

14. THE CONTRACTOR SHALL CHECK ALL SERVICES PLANS AND LOCATE ALL SERVICES
ON SITE.

15. WIND LOADING ON FENCE HAS NOT BEEN ASSESSED

FGL

TIMBER RETAINING RAILS
150X50mm

TYPICAL

WALL SETOUT

100mm DIA PERFORATED NOVACOIL
WITH AP20 SCORIA SURROUND LED TO

SILT TRAP

APPROVED COMPACTED
GRANULAR BACKFILL MATERIAL

(50/14 SCORIA)

VA
RI

ES

RETAINING WALL TYPICAL DETAIL
SCALE : A1 @ 1:20 & A3 @ 1:40

WALL ELEVATION TYPICAL DETAIL
SCALE : A1 @ 1:20 & A3 @ 1:40
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APPENDIX B: 

FRASER THOMAS LIMITED STORMWATER UPGRADE PLAN 
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APPENDIX C: 

WASTEWATER CAPACITY CALCULATIONS 
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1705m2

AREA TO MH 17 =
1590m2

AREA TO MH 14 =
2076m2

AREA TO MH 12A =
739m2

AREA TO MH 12 =
2716m2

AREA TO MH 10 =
7323m2

AREA TO MH 8 =
3328m2

AREA TO MH 6 =
5238m2

AREA TO MH 5 =
4925m2

AREA TO MH 1 =
1247m2

AREA TO MH 11 =
581m2

MH C

MH B

AREA TO MH 0 =
11095m2

FUTURE DEVELOPMENT AREA TO MH 0 =
2958m2

RESIDENTIAL LOTS TO MH 5

RESIDENTIAL LOTS TO MH 10

RESIDENTIAL LOTS TO MH 12
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Wastewater Design Flow - 45 Constable Rd, Wiauku (Incl. future development)

COLEBROOK WHITE COLEBROOK WHITE 

Pipe

Diameter in mm Grade k Q in l/s V in m/s

150 0.60% 1.5 11.95 0.7

  k= 1.5 for wastewater 0.75

DISCHARGE DISCHARGE DISCHARGE

Commercial/Retail Calculating discharge Calculating discharge Calculating discharge  

No. of Units (Office/Retail) 0 0 0

Floor Area 0 m2 0 m2 0 m2

Design Flow (Light Commercial) 4.5 L/m2/d 4.5 L/m2/d 4.5 L/m2/d

ADWF (Light Commercial) 0.0 L/s 0.0 L/s 0.0 L/s

Normal PDWF 5 5 5

Self Clensing Flow 0.0 L/s 0.0 L/s 0.0 L/s

PWWF 6.7 6.7 6.7

Peak Design Flow 0.0 L/s 0.0 L/s 0.0 L/s

Residential Calculating discharge Calculating discharge Calculating discharge  

No. of Units 48 55 103

No. of People / unit 3 3 3 Number of people per dwelling

Design Flow (Residential) 180 Litre/(person*day) 180 Litre/(person*day) 180 Litre/(person*day) Average Dry Weather Flow (ADWF)

ADWF (Residential) 0.3 L/s 0.3 0.6

Normal PDWF 3 3 L/s 3 L/s Peak Dry Weather Flow (PDWF)

Self Clensing Flow 0.9 L/s 1.0 L/s 1.9 L/s

PWWF 6.7 6.7 6.7

Peak Design Flow 2.0 L/s 2.3 L/s 4.3 L/s

Total PDWF 0.90 L/s 1.03 L/s 1.93 L/s

Check percentage full 8% OK 9% OK 16% OK Flow depth to be less than 50% full for PDWF

Peak Design Flow 2.01 L/s 2.30 L/s 4.31 L/s 1500 Litres per day per person

Peak Wet Weather Flow (PWWF)

Full Capacity > PWWF OK OK OK

Spare Capacity 9.94 L/s 9.65 L/s 7.64 L/s

THIS DEVELOPMENT FUTURE DEVELOPMENT COMBINED



45 Constable Rd, Waiuku

Existing Pipe Summary (taken from Auckland Council's GeoMaps)
Level 1 network assessment using Watercare Code of Practice Section 5.3.5.1.2

Date: 22/06/2021

Calcs by: LG

NOTES:

Pipe capacity calculations use Colebrook White Formula

ks = 1.5

= assumptions made, as stated

Upstream 

MH ID

Downstream 

MH ID

Upstream IL 

(m) Upstream MH Comments 

Downstream 

IL (m) Downstream MH Comments 

Pipe length 

(m)

Pipe Dia 

(mm) Pipe Material Comments

approx. 

gradient (%)

Max Pipe 

Velocity 

(m/s)

Pipe 

Capacity (l/s)

MH 22 MH 21 14.02 13.69 28.70 150 PVC

Length measured on 

GIS 1.1% 0.94 16.7

MH 21 MH 20 13.69 12.30 85.50 150 PVC

Length measured on 

GIS 1.6% 1.12 19.8

MH 20 MH 19 12.30 11.49 53.20 150 PVC

Length measured on 

GIS 1.5% 1.09 19.2

MH 19 MH 18 11.49 9.17 58.90 150 PVC

Length measured on 

GIS 3.9% 1.75 30.9

MH 18 MH 17 9.17 8.41 32.46 150 PVC 2.3% 1.35 23.8

MH 17 MH 16 8.41 7.92

GIS IL=7.34 (impossible), 

therefore assumed at constant 

grade) 49.18 150 PVC 1.0% 0.88 15.6

MH 16 MH 15 7.92

GIS IL=7.34 (impossible), 

therefore assumed at constant 

grade between known MHs) 7.68 23.67 150 PVC 1.0% 0.88 15.6

MH 15 MH 14 7.68 Surveyed 7.56 Surveyed 21.95 200 AC Surveyed 0.5% 0.79 24.8

MH 14 MH 13 7.53 Surveyed 7.16 Surveyed 74.28 200 AC Surveyed 0.5% 0.75 23.6

MH 13 MH 12A 6.60 Surveyed 6.30 Surveyed 51.48 200 AC Surveyed 0.6% 0.81 25.6

MH 12A MH 12 6.28 Surveyed 5.70 Surveyed 47.28 200 AC Surveyed 1.2% 1.18 37.1

MH 12 MH 11 5.64 Surveyed 5.44 Surveyed 34.60 200 AC Surveyed 0.6% 0.81 25.5

MH 11 MH 10 5.39 Surveyed 4.88 Surveyed 102.58 200 AC Surveyed 0.5% 0.75 23.6

MH 10 MH 9 4.85 Surveyed 4.72 Surveyed 19.18 200 uPVC Surveyed 0.7% 0.88 27.6

MH 9 MH 8 4.67 Surveyed 4.53 Surveyed 79.68 200 uPVC Surveyed 0.2% 0.45 14.0

MH 8 MH 7 4.48 Surveyed 4.36 Surveyed 25.28 225 uPVC Surveyed 0.5% 0.79 31.6

MH 7 MH 6 4.31 Surveyed 4.21 20.47 250 RCRRJ Surveyed 0.5% 0.86 42.4

MH 6 MH 5 4.21 3.77

Inlet invert assumed to be 50mm 

above outlet invert 58.24 250 RCRRJ Surveyed 0.8% 1.07 52.7

MH 5 MH 3 3.72 Surveyed 3.23 Surveyed 88.67 250 RCRRJ Surveyed 0.6% 0.92 45.1

MH 3 MH 2 3.19 No IL or DTI 2.90

no IL, DTI = 2.8, LL approx 5.7, 

IL therefore assumed 47.46 250 RCRRJ

GIS says 200 PVC, 

which must be 

incorrect. 0.6% 0.96 47.0

MH 2 MH 1 2.90

no IL, DTI = 2.8, LL approx 5.7, 

IL therefore assumed 2.35

no IL, DTI = 3.85, LL approx 6.2, 

IL therefore assumed 20.79 250 RCRRJ

GIS says 200 PVC, 

which must be 

incorrect. 2.6% 2.01 98.6

MH 1 MH 0 2.35

no IL, DTI = 3.85, LL approx 6.2, 

IL therefore assumed 1.80

no IL, DTI = 2.6, LL approx 4.4, 

IL therefore assumed 34.00 250 RCRRJ

GIS says 150 AC, 

which must be 

incorrect. 1.6% 1.57 77.1

MH 0 MH C 1.80

no IL, DTI = 2.6, LL approx 4.4, 

IL therefore assumed 0.35

no IL, DTI = 3.4, LL approx 3.75, 

IL therefore assumed 35.00 250 RCRRJ

Length measured on 

GIS. GIS says 200 AC, 

which must be 

incorrect. 4.1% 2.51 123.4

MH C MH B 0.35

no IL, DTI = 3.4, LL approx 3.75, 

IL therefore assumed -0.15

no IL, DTI = 4.8, LL approx 4.65, 

IL therefore assumed 47.00 250 RCRRJ

Length measured on 

GIS. GIS says 200 AC, 

which must be 

incorrect. 1.1% 1.27 62.5

Existing Pipe Info



Existing Capacity Workings (I.e Excluding Proposed Development Flows)

Upstream 

MH ID

Downstrea

m MH ID

New 

Residentia

l Units

Cumulati

ve 

Resident

ial Units

Assume

d 

Ocupanc

y

Daily 

discharg

e (l/p/d)

ADWF 

(Residential) 

(l/s)

Normal 

PDWF
PWWF

Self 

Clensing 

Design 

Flow (l/s)

Peak 

Design 

Flow (l/s)

Approx 

New 

Industrial 

Building 

Area (m2)

Approx 

Cumulative 

Industrial 

Building Area 

(m2)

Daily 

discharge 

(l/m2/d)

ADWF 

(Commercial)
Normal PDWF PWWF

Self 

Clensing 

Design Flow 

(l/s)

Peak 

Design 

Flow (l/s)

Student 

numbers 

from 

website

Student 

Demand 

per person 

(l/p/d)

Staff 

(assumed 

@ 

25/student)

Staff 

Demand 

per person 

(l/p/d)

ADWF 

(School) 

(7hr day)

Normal 

PDWF
PWWF

Self 

Clensing 

Design 

Flow (l/s)

Peak 

Design 

Flow (l/s)

MH 22 MH 21 1 1 3 180 0.01 3 6.7 0.02 0.04 0 0 4.5 0.00 5 6.7 0.00 0.00 0.00 0.00 0.00

MH 21 MH 20 0 1 3 180 0.01 3 6.7 0.02 0.04 0 0 4.5 0.00 5 6.7 0.00 0.00 0.00 0.00 0.00

MH 20 MH 19 0 1 3 180 0.01 3 6.7 0.02 0.04 0 0 4.5 0.00 5 6.7 0.00 0.00 0.00 0.00 0.00

MH 19 MH 18 0 1 3 180 0.01 3 6.7 0.02 0.04 0 0 4.5 0.00 5 6.7 0.00 0.00 0.00 0.00 0.00

MH 18 MH 17 0 1 3 180 0.01 3 6.7 0.02 0.04 0 0 4.5 0.00 5 6.7 0.00 0.00 0.00 0.00 0.00

MH 17 MH 16 163 164 3 180 1.03 3 6.7 3.08 6.87 1590 1590 4.5 0.08 5 6.7 0.41 0.55 0.00 0.00 0.00

MH 16 MH 15 0 164 3 180 1.03 3 6.7 3.08 6.87 0 1590 4.5 0.08 5 6.7 0.41 0.55 0.00 0.00 0.00

MH 15 MH 14 0 164 3 180 1.03 3 6.7 3.08 6.87 0 1590 4.5 0.08 5 6.7 0.41 0.55 0.00 0.00 0.00

MH 14 MH 13 51 215 3 180 1.34 3 6.7 4.03 9.00 2076 3666 4.5 0.19 5 6.7 0.95 1.28 0.00 0.00 0.00

MH 13 MH 12A 0 215 3 180 1.34 3 6.7 4.03 9.00 0 3666 4.5 0.19 5 6.7 0.95 1.28 950 20 38 45 0.82 2 6.7 1.64 5.51

MH 12A MH 12 0 215 3 180 1.34 3 6.7 4.03 9.00 739 4405 4.5 0.23 5 6.7 1.15 1.54 0.82 0.00 5.51

MH 12 MH 11 12 227 3 180 1.42 3 6.7 4.26 9.51 2716 7121 4.5 0.37 5 6.7 1.85 2.48 0.82 1.64 5.51

MH 11 MH 10 0 227 3 180 1.42 3 6.7 4.26 9.51 581 7702 4.5 0.40 5 6.7 2.01 2.69 0.82 1.64 5.51

MH 10 MH 9 44 271 3 180 1.69 3 6.7 5.08 11.35 7323 15025 4.5 0.78 5 6.7 3.91 5.24 0.82 1.64 5.51

MH 9 MH 8 0 271 3 180 1.69 3 6.7 5.08 11.35 0 15025 4.5 0.78 5 6.7 3.91 5.24 0.82 1.64 5.51

MH 8 MH 7 0 271 3 180 1.69 3 6.7 5.08 11.35 3328 18353 4.5 0.96 5 6.7 4.78 6.40 0.82 1.64 5.51

MH 7 MH 6 0 271 3 180 1.69 3 6.7 5.08 11.35 0 18353 4.5 0.96 5 6.7 4.78 6.40 0.82 1.64 5.51

MH 6 MH 5 0 271 3 180 1.69 3 6.7 5.08 11.35 5238 23591 4.5 1.23 5 6.7 6.14 8.23 0.82 1.64 5.51

MH 5 MH 3 3 274 3 180 1.71 3 6.7 5.14 11.47 4925 28516 4.5 1.49 5 6.7 7.43 9.95 0.82 1.64 5.51

MH 3 MH 2 0 274 3 180 1.71 3 6.7 5.14 11.47 0 28516 4.5 1.49 5 6.7 7.43 9.95 0.82 1.64 5.51

MH 2 MH 1 0 274 3 180 1.71 3 6.7 5.14 11.47 0 28516 4.5 1.49 5 6.7 7.43 9.95 0.82 1.64 5.51

MH 1 MH 0 0 274 3 180 1.71 3 6.7 5.14 11.47 1247 29763 4.5 1.55 5 6.7 7.75 10.39 0.82 1.64 5.51

MH 0 MH C 339 613 3 180 3.83 3 6.7 11.49 25.67 11095 40858 4.5 2.13 5 6.7 10.64 14.26 0.82 1.64 5.51

MH C MH B 0 613 3 180 3.83 3 6.7 11.49 25.67 0 40858 4.5 2.13 5 6.7 10.64 14.26 0.82 1.64 5.51

Notes & Assumptions

Commercial buildings are generally warehouses, therefore for ease of calculations, all commercial property is assumed as Dry Industrial, light water use

Unsure where the school connects into, so have assumed worst case scenario that it is in this network, and connects to MH 13

Summary

Upstream 

MH ID

Downstrea

m MH ID

Actual 

Pipe 

Capacity 

(from 

earlier 

table) (l/s)

Resident

ial Peak 

Design 

Flow (l/s)

Industrial 

Peak 

Design 

Flow (l/s)

School 

Peak 

Design 

Flow (l/s)

Combined 

Flow (l/s)

spare 

capacity 

(negitive = 

over 

capacity) (l/s)

spare 

capacity 

percentage 

(negitive = 

over 

capacity)

Residential 

Peak 

Design 

Flow (l/s)

Industrial 

Peak 

Design 

Flow (l/s)

School 

Peak 

Design 

Flow (l/s)

Combined 

Flow (l/s)

spare 

capacity 

(negitive = 

over 

capacity) (l/s)

spare 

capacity 

percentage 

(negitive = 

over 

capacity)

Residential Peak 

Design Flow (l/s)

Industrial 

Peak 

Design 

Flow (l/s)

School 

Peak 

Design Flow 

(l/s)

Combined 

Flow (l/s)

spare 

capacity 

(negitive = 

over 

capacity) 

(l/s)

spare 

capacity 

percentage 

(negitive = 

over 

capacity)

MH 22 MH 21 16.68 0.01 0.00 0.00 0.01 16.68 100.0% 0.02 0.00 0.00 0.02 16.66 99.9% 0.04 0.00 0.00 0.04 16.64 99.7%

MH 21 MH 20 19.84 0.01 0.00 0.00 0.01 19.83 100.0% 0.02 0.00 0.00 0.02 19.82 99.9% 0.04 0.00 0.00 0.04 19.80 99.8%

MH 20 MH 19 19.20 0.01 0.00 0.00 0.01 19.19 100.0% 0.02 0.00 0.00 0.02 19.18 99.9% 0.04 0.00 0.00 0.04 19.16 99.8%

MH 19 MH 18 30.88 0.01 0.00 0.00 0.01 30.88 100.0% 0.02 0.00 0.00 0.02 30.86 99.9% 0.04 0.00 0.00 0.04 30.84 99.9%

MH 18 MH 17 23.81 0.01 0.00 0.00 0.01 23.80 100.0% 0.02 0.00 0.00 0.02 23.79 99.9% 0.04 0.00 0.00 0.04 23.77 99.8%

MH 17 MH 16 15.57 1.03 0.08 0.00 1.11 14.47 92.9% 3.08 0.41 0.00 3.49 12.08 77.6% 6.87 0.55 0.00 7.42 8.15 52.3%

MH 16 MH 15 15.57 1.03 0.08 0.00 1.11 14.47 92.9% 3.08 0.41 0.00 3.49 12.08 77.6% 6.87 0.55 0.00 7.42 8.15 52.3%

MH 15 MH 14 24.76 1.03 0.08 0.00 1.11 23.65 95.5% 3.08 0.41 0.00 3.49 21.27 85.9% 6.87 0.55 0.00 7.42 17.34 70.0%

MH 14 MH 13 23.63 1.34 0.19 0.00 1.53 22.10 93.5% 4.03 0.95 0.00 4.99 18.65 78.9% 9.00 1.28 0.00 10.28 13.35 56.5%

MH 13 MH 12A 25.56 1.34 0.19 0.82 2.36 23.21 90.8% 4.03 0.95 1.64 6.63 18.93 74.1% 9.00 1.28 5.51 15.79 9.78 38.2%

MH 12A MH 12 37.10 1.34 0.23 0.82 2.40 34.70 93.5% 4.03 1.15 0.00 5.18 31.92 86.0% 9.00 1.54 5.51 16.05 21.05 56.7%

MH 12 MH 11 25.46 1.42 0.37 0.82 2.61 22.85 89.7% 4.26 1.85 1.64 7.75 17.71 69.5% 9.51 2.48 5.51 17.50 7.96 31.3%

MH 11 MH 10 23.61 1.42 0.40 0.82 2.64 20.97 88.8% 4.26 2.01 1.64 7.91 15.71 66.5% 9.51 2.69 5.51 17.70 5.91 25.0%

MH 10 MH 9 27.57 1.69 0.78 0.82 3.30 24.27 88.0% 5.08 3.91 1.64 10.64 16.93 61.4% 11.35 5.24 5.51 22.10 5.47 19.9%

MH 9 MH 8 14.03 1.69 0.78 0.82 3.30 10.73 76.5% 5.08 3.91 1.64 10.64 3.39 24.2% 11.35 5.24 5.51 22.10 -8.07 -57.5%

MH 8 MH 7 31.56 1.69 0.96 0.82 3.47 28.09 89.0% 5.08 4.78 1.64 11.50 20.06 63.5% 11.35 6.40 5.51 23.26 8.30 26.3%

MH 7 MH 6 42.36 1.69 0.96 0.82 3.47 38.89 91.8% 5.08 4.78 1.64 11.50 30.86 72.8% 11.35 6.40 5.51 23.26 19.10 45.1%

MH 6 MH 5 52.69 1.69 1.23 0.82 3.74 48.94 92.9% 5.08 6.14 1.64 12.87 39.82 75.6% 11.35 8.23 5.51 25.09 27.60 52.4%

MH 5 MH 3 45.06 1.71 1.49 0.82 4.02 41.04 91.1% 5.14 7.43 1.64 14.21 30.85 68.5% 11.47 9.95 5.51 26.93 18.13 40.2%

MH 3 MH 2 47.04 1.71 1.49 0.82 4.02 43.02 91.5% 5.14 7.43 1.64 14.21 32.84 69.8% 11.47 9.95 5.51 26.93 20.11 42.8%

MH 2 MH 1 98.61 1.71 1.49 0.82 4.02 94.59 95.9% 5.14 7.43 1.64 14.21 84.40 85.6% 11.47 9.95 5.51 26.93 71.68 72.7%

MH 1 MH 0 77.11 1.71 1.55 0.82 4.08 73.02 94.7% 5.14 7.75 1.64 14.53 62.57 81.2% 11.47 10.39 5.51 27.37 49.74 64.5%

MH 0 MH C 123.41 3.83 2.13 0.82 6.78 116.63 94.5% 11.49 10.64 1.64 23.78 99.63 80.7% 25.67 14.26 5.51 45.43 77.97 63.2%

MH C MH B 62.52 3.83 2.13 0.82 6.78 55.74 89.2% 11.49 10.64 1.64 23.78 38.75 62.0% 25.67 14.26 5.51 45.43 17.09 27.3%

School (Waiuku College)Residential

Daily Discharge (ADWF) Self Clensing Design Flow (PDWF) Peak Design Flow (PWWF)

Industrial



Capacity Workings (Including Proposed Development Flows)

Upstream 

MH ID

Downstrea

m MH ID

Residentia

l Units

Cumulati

ve 

Resident

ial Units

Assume

d 

Ocupanc

y

Daily 

discharg

e (l/p/d)

ADWF 

(Residential) 

(l/s)

Normal 

PDWF
PWWF

Self 

Clensing 

Design 

Flow (l/s)

Peak 

Design 

Flow (l/s)

Approx 

Existing 

Industrial 

Building 

Area (m2)

Approx New 

Industrial 

Land Area 

(m2)

Approx. New 

Industrial 

Building Area 

(50% land 

area) (m2)

Approx 

Cumulative 

Industrial 

Building Area 

(m2)

Daily discharge 

(l/m2/d)

ADWF 

(Commerci

al)

Normal 

PDWF
PWWF

Self 

Clensing 

Design 

Flow (l/s)

Peak 

Design 

Flow (l/s)

Student 

numbers 

from 

website

Student 

Demand 

per person 

(l/p/d)

Staff 

(assume

d @ 

25/stude

nt)

Staff 

Demand 

per 

person 

(l/p/d)

ADWF 

(School) 

(7hr day)

Normal 

PDWF
PWWF

Self 

Clensing 

Design 

Flow (l/s)

Peak 

Design 

Flow 

(l/s)

MH 22 MH 21 1 1 3 180 0.01 3 6.7 0.02 0.04 0 0 0 0 4.5 0.00 5 6.7 0.00 0.00 0.00 0.00 0.00

MH 21 MH 20 77 78 3 180 0.49 3 6.7 1.46 3.27 0 0 0 0 4.5 0.00 5 6.7 0.00 0.00 0.00 0.00 0.00

MH 20 MH 19 3 81 3 180 0.51 3 6.7 1.52 3.39 0 0 0 0 4.5 0.00 5 6.7 0.00 0.00 0.00 0.00 0.00

MH 19 MH 18 23 104 3 180 0.65 3 6.7 1.95 4.36 0 0 0 0 4.5 0.00 5 6.7 0.00 0.00 0.00 0.00 0.00

MH 18 MH 17 0 104 3 180 0.65 3 6.7 1.95 4.36 0 0 0 0 4.5 0.00 5 6.7 0.00 0.00 0.00 0.00 0.00

MH 17 MH 16 221 325 3 180 2.03 3 6.7 6.09 13.61 1590 0 0 1590 4.5 0.08 5 6.7 0.41 0.55 0.00 0.00 0.00

MH 16 MH 15 0 325 3 180 2.03 3 6.7 6.09 13.61 0 0 0 1590 4.5 0.08 5 6.7 0.41 0.55 0.00 0.00 0.00

MH 15 MH 14 0 325 3 180 2.03 3 6.7 6.09 13.61 0 12966 6483 8073 4.5 0.42 5 6.7 2.10 2.82 0.00 0.00 0.00

MH 14 MH 13 54 379 3 180 2.37 3 6.7 7.11 15.87 2076 0 0 10149 4.5 0.53 5 6.7 2.64 3.54 0.00 0.00 0.00

MH 13 MH 12A 0 379 3 180 2.37 3 6.7 7.11 15.87 0 0 0 10149 4.5 0.53 5 6.7 2.64 3.54 950 20 38 45 0.82 2 6.7 1.64 5.51

MH 12A MH 12 0 379 3 180 2.37 3 6.7 7.11 15.87 739 3567 1784 12672 4.5 0.66 5 6.7 3.30 4.42 0.82 1.64 5.51

MH 12 MH 11 15 394 3 180 2.46 3 6.7 7.39 16.50 2716 2611 1306 16693 4.5 0.87 5 6.7 4.35 5.83 0.82 1.64 5.51

MH 11 MH 10 0 394 3 180 2.46 3 6.7 7.39 16.50 581 1676 838 18112 4.5 0.94 5 6.7 4.72 6.32 0.82 1.64 5.51

MH 10 MH 9 50 444 3 180 2.78 3 6.7 8.33 18.59 7323 1705 853 26288 4.5 1.37 5 6.7 6.85 9.17 0.82 1.64 5.51

MH 9 MH 8 0 444 3 180 2.78 3 6.7 8.33 18.59 0 0 0 26288 4.5 1.37 5 6.7 6.85 9.17 0.82 1.64 5.51

MH 8 MH 7 0 444 3 180 2.78 3 6.7 8.33 18.59 3328 0 0 29616 4.5 1.54 5 6.7 7.71 10.33 0.82 1.64 5.51

MH 7 MH 6 0 444 3 180 2.78 3 6.7 8.33 18.59 0 0 0 29616 4.5 1.54 5 6.7 7.71 10.33 0.82 1.64 5.51

MH 6 MH 5 0 444 3 180 2.78 3 6.7 8.33 18.59 5238 0 0 34854 4.5 1.82 5 6.7 9.08 12.16 0.82 1.64 5.51

MH 5 MH 3 4 448 3 180 2.80 3 6.7 8.40 18.76 4925 0 0 39779 4.5 2.07 5 6.7 10.36 13.88 0.82 1.64 5.51

MH 3 MH 2 0 448 3 180 2.80 3 6.7 8.40 18.76 0 0 0 39779 4.5 2.07 5 6.7 10.36 13.88 0.82 1.64 5.51

MH 2 MH 1 0 448 3 180 2.80 3 6.7 8.40 18.76 0 0 0 39779 4.5 2.07 5 6.7 10.36 13.88 0.82 1.64 5.51

MH 1 MH 0 0 448 3 180 2.80 3 6.7 8.40 18.76 1247 0 0 41026 4.5 2.14 5 6.7 10.68 14.32 0.82 1.64 5.51

MH 0 MH C 339 787 3 180 4.92 3 6.7 14.76 32.96 11095 2958 1479 53600 4.5 2.79 5 6.7 13.96 18.70 0.82 1.64 5.51

MH C MH B 0 787 3 180 4.92 3 6.7 14.76 32.96 0 0 0 53600 4.5 2.79 5 6.7 13.96 18.70 0.82 1.64 5.51

Notes & Assumptions

Commercial buildings are generally warehouses, therefore for ease of calculations, all commercial property is assumed as Dry Industrial, light water use

Unsure where the school connects into. It is possible that it doesn't connect to this network, however we have assumed worst case scenario that it connects to MH 13
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MH 22 MH 21 16.68 0.01 0.00 0.00 0.01 16.68 100.0% 0.02 0.00 0.00 0.02 16.66 99.9% 0.04 0.00 0.00 0.04 16.64 99.7%

MH 21 MH 20 19.84 0.49 0.00 0.00 0.49 19.35 97.5% 1.46 0.00 0.00 1.46 18.38 92.6% 3.27 0.00 0.00 3.27 16.57 83.5%

MH 20 MH 19 19.20 0.51 0.00 0.00 0.51 18.69 97.4% 1.52 0.00 0.00 1.52 17.68 92.1% 3.39 0.00 0.00 3.39 15.81 82.3%

MH 19 MH 18 30.88 0.65 0.00 0.00 0.65 30.23 97.9% 1.95 0.00 0.00 1.95 28.93 93.7% 4.36 0.00 0.00 4.36 26.53 85.9%

MH 18 MH 17 23.81 0.65 0.00 0.00 0.65 23.16 97.3% 1.95 0.00 0.00 1.95 21.86 91.8% 4.36 0.00 0.00 4.36 19.45 81.7%

MH 17 MH 16 15.57 2.03 0.08 0.00 2.11 13.46 86.4% 6.09 0.41 0.00 6.51 9.07 58.2% 13.61 0.55 0.00 14.16 1.41 9.0%

MH 16 MH 15 15.57 2.03 0.08 0.00 2.11 13.46 86.4% 6.09 0.41 0.00 6.51 9.07 58.2% 13.61 0.55 0.00 14.16 1.41 9.0%

MH 15 MH 14 24.76 2.03 0.42 0.00 2.45 22.31 90.1% 6.09 2.10 0.00 8.20 16.56 66.9% 13.61 2.82 0.00 16.43 8.33 33.7%

MH 14 MH 13 23.63 2.37 0.53 0.00 2.90 20.74 87.7% 7.11 2.64 0.00 9.75 13.88 58.7% 15.87 3.54 0.00 19.41 4.22 17.9%

MH 13 MH 12A 25.56 2.37 0.53 0.82 3.72 21.84 85.5% 7.11 2.64 1.64 11.39 14.17 55.4% 15.87 3.54 5.51 24.92 0.65 2.5%

MH 12A MH 12 37.10 2.37 0.66 0.82 3.85 33.25 89.6% 7.11 3.30 1.64 12.05 25.05 67.5% 15.87 4.42 5.51 25.80 11.30 30.5%

MH 12 MH 11 25.46 2.46 0.87 0.82 4.15 21.31 83.7% 7.39 4.35 1.64 13.38 12.08 47.5% 16.50 5.83 5.51 27.83 -2.37 -9.3%

MH 11 MH 10 23.61 2.46 0.94 0.82 4.23 19.38 82.1% 7.39 4.72 1.64 13.75 9.86 41.8% 16.50 6.32 5.51 28.33 -4.71 -20.0%

MH 10 MH 9 27.57 2.78 1.37 0.82 4.97 22.61 82.0% 8.33 6.85 1.64 16.81 10.76 39.0% 18.59 9.17 5.51 33.27 -5.70 -20.7%

MH 9 MH 8 14.03 2.78 1.37 0.82 4.97 9.06 64.6% 8.33 6.85 1.64 16.81 -2.79 -19.9% 18.59 9.17 5.51 33.27 -19.24 -137.2%

MH 8 MH 7 31.56 2.78 1.54 0.82 5.14 26.42 83.7% 8.33 7.71 1.64 17.68 13.88 44.0% 18.59 10.33 5.51 34.43 -2.87 -9.1%

MH 7 MH 6 42.36 2.78 1.54 0.82 5.14 37.22 87.9% 8.33 7.71 1.64 17.68 24.68 58.3% 18.59 10.33 5.51 34.43 7.93 18.7%

MH 6 MH 5 52.69 2.78 1.82 0.82 5.41 47.27 89.7% 8.33 9.08 1.64 19.05 33.64 63.9% 18.59 12.16 5.51 36.26 16.43 31.2%

MH 5 MH 3 45.06 2.80 2.07 0.82 5.69 39.36 87.4% 8.40 10.36 1.64 20.40 24.65 54.7% 18.76 13.88 5.51 38.15 6.91 15.3%

MH 3 MH 2 47.04 2.80 2.07 0.82 5.69 41.35 87.9% 8.40 10.36 1.64 20.40 26.64 56.6% 18.76 13.88 5.51 38.15 8.90 18.9%

MH 2 MH 1 98.61 2.80 2.07 0.82 5.69 92.92 94.2% 8.40 10.36 1.64 20.40 78.21 79.3% 18.76 13.88 5.51 38.15 60.46 61.3%

MH 1 MH 0 77.11 2.80 2.14 0.82 5.76 71.35 92.5% 8.40 10.68 1.64 20.73 56.38 73.1% 18.76 14.32 5.51 38.58 38.52 50.0%

MH 0 MH C 123.41 4.92 2.79 0.82 8.53 114.88 93.1% 14.76 13.96 1.64 30.36 93.05 75.4% 32.96 18.70 5.51 57.17 66.24 53.7%

MH C MH B 62.52 4.92 2.79 0.82 8.53 53.99 86.4% 14.76 13.96 1.64 30.36 32.17 51.4% 32.96 18.70 5.51 57.17 5.36 8.6%

= Capacity issue (due to proposed development flows)

Based on the above summary, with consideration to the wastewater flows generated from the proposed development, capacity issues are shown in pipes between MH 12 and MH 7 for PWWF

We also assumed that the commercial and residential flows peak at the same time when in reality this may not be the case.

Residential

Daily Discharge (ADWF) Self Clensing Design Flow (PDWF) Peak Design Flow (PWWF)

Industrial School (Waiuku College)



 

 

 

APPENDIX D: 

WATER SUPPLY PRESSURE TESTING 

 



 
 
 
 
14th August 2018 
 
Crang Consulting 
PO Box 42-089 
Orakei 
Auckland 
 
RE: Firefighting Water Supply at 45 Constable Road, Waiuku 
 
Attention: Tom Henderson 
 
Dear Tom 
 
Nova Flowtec Services were engaged to conduct a FW2 hydrant flow test for the proposed development at 
the above address. 
The testing was conducted on Monday 13th August at 9.32am. 
The object of the testing was to prove that there is sufficient water for firefighting purposes.  
 
Requirements: 
In order to meet the FW2 minimum requirements of PAS 4509: 2008, 12.5Lps is required within 135m and 
an additional 12.5Lps is required within 270m of the development.   
This being a total of 25Lps at a minimum residual pressure of 100kPa. 
 
Results: 
During testing the minimum requirement was exceeded with 32.8Lps at 450kPa being recorded.  Please 
find the results table and the hydrant map on the following page. 
 
Should you have any questions please do not hesitate to contact me. 
 
 
Kind Regards 
 

 
Jason Goodwin 
Technical Manager 
 
 
 
 
 
 
 
 



 
FW2 Water Classification Test 

  

  

Hydrant                
One 

Hydrant                 
Two 

Total Flow            
(Lps) 

Pressure             
(kPa) 

    0 610 

Flow (Lps) 32.8  32.8 450 

Flow (Lps) Not required Not required n/a n/a 

Date & Time: 13th August 2018 

Site Address: 45 Constable Road, Waiuku 

Full Flow Result: 32.8Lps at 450kPa 

 
 
 
Hydrant Map 
 

 
 

 
Report end 




