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STREAM CROSSING DESIGN PARAMETERS:

· EMBANKMENT HEIGHT = 4.3m±
· EXISTING STREAM BED GRADE = 2.5%
· CALCULATED WEIGHTED STREAM BANKFULL WIDTH = 2.47m

(CATO BOLAM, JULY / 2022).
· CULVERT SPAN TO BE 1.3 x BANKFULL WIDTH = 3.2m±
· CROSSING LENGTH =  25m±
· 1% AEP PEAK FLOW = 5.31m³/s
· CULVERT ASSUMED TO BE 50% BLOCKED

OPTION 1 - PIPE CULVERT

OPTION 2 - BOX CULVERT

OPTION 3 - PIPE-ARCH CULVERT

OPTION 4 - ARCH CULVERT

PROPOSED
FINISHED
SURFACE

OPTION 1: HYDRAULIC DESIGN  - 2100DN PIPE CULVERT (0.5m OF EMBEDMENT DEPTH).

· SPECIFIC HYDRAULIC PERFORMANCE (VELOCITY/DEPTH/TURBULENCE TO TARGET FISH).

· NOT POSSIBLE TO UPSIZE PIPE DUE TO NOT HAVING ENOUGH CLEARANCE FROM SW & WW CROSSINGS.

· PIPE DIAMETER SMALLER THAN STREAM  BANKFULL WIDTH (NOT SUITABLE FOR STREAM SIMULATION).

· HYDRAULIC SIMULATION RESULTED IN THE HIGHEST HEADWATER UPSTREAM COMPARED TO OTHER
TWO OPTIONS.

OPTION 2: STREAM SIMULATION - 3.5m x 1.5m BOX CULVERT (0.4m OF EMBEDMENT DEPTH)

· SPECIFIC DESIGN DUE TO FILL HEIGHT (>2000mm).

· HYDRAULIC SIMULATION RESULTED IN THE SECOND HIGHEST HEADWATER UPSTREAM COMPARED TO
OTHER TWO OPTIONS.

OPTION 3: STREAM SIMULATION - 3.25m x 2.11m PIPE-ARCH CULVERT (0.5m OF EMBEDMENT DEPTH)

· STEEL PIPE (LIGHTER / STRAIGHT FORWARD INSTALLATION).

· POSSIBLY NOT AS EASILY AVAILABLE TO BE SOURCED FROM.

· HYDRAULIC SIMULATION RESULTED IN THE LOWEST HEADWATER UPSTREAM COMPARED TO OTHER
TWO OPTIONS.

OPTION 4: STREAM SIMULATION - 3.35m x 1.75m ARCH CULVERT (0.5m OF EMBEDMENT DEPTH)

· STEEL ARCH FRAME (LIGHTER / STRAIGHT FORWARD INSTALLATION)

· CONCRETE FOOTING (POSSIBLY MORE COMPLEX DESIGN / INSTALLATION).

· HYDRAULIC SIMULATION RESULTED IN SIMILAR HEADWATER UPSTREAM COMPARED TO PIPE-ARCH
CULVERT (OPTION 3).

PROPOSED
FINISHED
SURFACE

PHOTO A - TAKITIMU WATERCOURSE
(LOOKING NORTH)

Scale: 1:400@A3
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SURVEYED TOP OF BANK
(CATO BOLAM JULY 2022)
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STORMWATER MANAGEMENT OBJECTIVES - (QUALITY AND QUANTITY):

THE STORMWATER MANAGEMENT OBJECTIVES ARE APPLICABLE TO THIS SITE, AS DEFINED BY:

· AUCKLAND COUNCIL CODE OF PRACTICE CHAPTER 4 - STORMWATER (VERSION 3 JAN 2022)
(WHICH REFERS TO:)

AUCKLAND COUNCIL REGIONAL STORMWATER NETWORK DISCHARGE CONSENT - SCHEDULE 4.
(WHICH REFERS TO:)

AUCKLAND UNITARY PLAN SECTION E10 STORMWATER MANAGEMENT AREA - FLOW 1 (SMAF 1).

    ARE SUMMARIZED AS:

DRAFT
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TYPICAL STORMWATER DETENTION
AND RETENTION TANK SCHEMATIC

OPTION.
(SEE TOOLBOX OPTIONS FOR ADDITIONAL AND

ALTERNATE SUGGESTIONS.)

HOUSE

NOTE:

1. INDIVIDUAL ALLOTMENT RETENTION AND DETENTION TANKS TO BE SPECIFICALLY
DESIGNED, APPROVED AND BUILT WITH ALLOTMENT BUILDING WORK AND CONSENT.
ABOVE PROVIDED FOR INFORMATION ONLY.

2. DETENTION TANK LOW LEVEL OUTLET TO BE CONTROLLED BY A SPECIFICALLY SIZED (BUT
MIN 10mm) ORIFICE TO BE RELEASED OVER A 24HR PERIOD.

3. LOTS 288-328 INCLUSIVE REQUIRE BOTH RETENTION AND DETENTION.

4. LOT 800 (POSSIBLE SCHOOL SITE) REQUIRES SPECIFIC DESIGN FOR RETENTION, DETENTION
AND WATER QUALITY.

5. ALL OTHER LOTS REQUIRE ON-SITE RETENTION ONLY.

PRIVATE ALLOTMENT STORMWATER RETENTION AND DETENTION
REQUIREMENTS (SMAF1 AREA):

· TO RETAIN 5mm OF RUNOFF FROM ALL IMPERVIOUS AREAS,  AND

· TO DETAIN FOR 24HR, 17.94mm OF RUNOFF FROM ALL IMPERVIOUS
AREAS.

· TO PROVIDE THE ABOVE RETAINED AND DETAINED RUNOFF IN
COMPLIANT STORMWATER MANAGEMENT DEVICES AS OUTLINED IN
AUCKLAND COUNCIL GUIDELINE DOCUMENT 2017/01 (GD01).

PUMP

ROOF RUNOFF ONLY

TOILET RE-USE

DEAD STORAGE
(TYPICALLY 150mm)

RETENTION STORAGE.
5mm RUNOFF

FOR REUSE OR OTHER

DETENTION STORAGE.
17.94mm RUNOFF

FOR 24HR RELEASE

APPROPRIATE
INLET

SCREENING

(ABOVE OR UNDERGROUND)
TANK

APPROPRIATE
INLET

SCREENING

APPROPRIATE
OUTLET

PROTECTION MIN 10mm
ORIFICE OUTLET

MIN 100mm
OVERFLOW

TANK CAN BE BELOW
OR ABOVE GROUND

TOOLBOX OPTIONS FOR STORMWATER RETENTION AND DETENTION DEVICES ON ALLOTMENTS.
(TYPICALLY ALL DESIGNED TO AC GD01)

· PERVIOUS PAVING (LINED OR UNLINED).

· BIO RETENTION DEVICE  (RAINGARDEN OR TREE PIT).

· BELOW OR ABOVE GROUND RETENTION AND/OR DETENTION RAINWATER TANKS.

· LIVING ROOFS.

· PLANTER BOXES.

TO PUBLIC
CONNECTION.

RESOURCE CONSENT
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NOTES  1. ALL WORKS AND MATERIALS TO COMPLY WITH THE RELEVANT WATERCARE AND ALL WORKS AND MATERIALS TO COMPLY WITH THE RELEVANT WATERCARE AND COUNCIL ENGINEERING STANDARDS, IN ACCORDANCE WITH THE BUILDING CODE AND OTHER CONSENTS.   2. NOTE WATERCARE STANDARD DRAWINGS WW1. NOTE WATERCARE STANDARD DRAWINGS WW1. 3. ALL WORKS ON EXISTING WASTEWATER SEWERS TO BE CARRIED OUT BY AN ALL WORKS ON EXISTING WASTEWATER SEWERS TO BE CARRIED OUT BY AN APPROVED LICENSED CONTRACTOR. 4. CONTRACTOR IS TO CONFIRM THE LOCATION OF ALL UTILITY SERVICES ONSITE CONTRACTOR IS TO CONFIRM THE LOCATION OF ALL UTILITY SERVICES ONSITE PRIOR TO ANY WORKS COMMENCING. 5. CONTRACTOR TO PROVIDE PROTECTION OF ALL EXISTING SERVICES THROUGHOUT CONTRACTOR TO PROVIDE PROTECTION OF ALL EXISTING SERVICES THROUGHOUT THE DURATION OF THE WORKS.  6. ALL WASTEWATER MANHOLES TO BE FITTED WITH SAFETY GRILLS.  ALL WASTEWATER MANHOLES TO BE FITTED WITH SAFETY GRILLS.  7. MANHOLE TO BE 1050mm (AS4058/NZS3109/NZS3114) AND AS PER WATERCARE MANHOLE TO BE 1050mm (AS4058/NZS3109/NZS3114) AND AS PER WATERCARE STANDARD DRAWINGS WW9 UNLESS OTHERWISE STATED. 8. MANHOLE COVERS TO BE CLASS D (HEAVY DUTY) IN ROAD RESERVES.  MANHOLE COVERS TO BE CLASS D (HEAVY DUTY) IN ROAD RESERVES.  9. MANHOLE COVERS TO BE INSTALLED ON MANHOLE TO ENSURE MINIMUM 1m MANHOLE COVERS TO BE INSTALLED ON MANHOLE TO ENSURE MINIMUM 1m CLEAR OPENING SURROUNDS. (COP 5.3.8.2) 10. ALL WASTEWATER GRAVITY LINE TO BE 225mm/150mm uPVC SN16 (AS/NZS1260) ALL WASTEWATER GRAVITY LINE TO BE 225mm/150mm uPVC SN16 (AS/NZS1260) UNLESS OTHERWISE STATED.  11. ALL WASTEWATER GRAVITY LINES TO BE MINIMUM 1m FROM ANY PROPERTY ALL WASTEWATER GRAVITY LINES TO BE MINIMUM 1m FROM ANY PROPERTY BOUNDARY.  12. BEDDING AND BACKFILL TO COMPLY WITH WATERCARE STANDARDS. SEE STD BEDDING AND BACKFILL TO COMPLY WITH WATERCARE STANDARDS. SEE STD DRAWINGS WW2, WW3 & WW16.  13. TRENCH BACKFILL TO BE ENGINEERED FILL MATERIAL WITH HARDFILL BACKFILL OF TRENCH BACKFILL TO BE ENGINEERED FILL MATERIAL WITH HARDFILL BACKFILL OF ALL TRENCHES UNDER DRIVEWAYS AND ROADS.   14. PROPERTY CONNECTIONS TO EXTEND 1.0 BEYOND THE LOT BOUNDARY INTO THE PROPERTY CONNECTIONS TO EXTEND 1.0 BEYOND THE LOT BOUNDARY INTO THE LOT UNLESS OTHERWISE NOTED ON THE DRAWINGS. GENERALLY LAID AT 1:60 GRADE TO LOT BOUNDARY UNLESS OTHERWISE NOTED.   15. PROPERTY CONNECTION INVERT LEVELS, (PC IL:) SHOWN ON WASTEWATER PROPERTY CONNECTION INVERT LEVELS, (PC IL:) SHOWN ON WASTEWATER LONGSECTIONS IS A DESIGN MAXIMUM LEVEL TO ACHIEVE WATERCARE SECTION 5.3.10.5 (h) CONNECTION DEPTH (1200mm) COMPLIANCE. THIS IS NOT A BUILD LEVEL, BUILD LEVEL IS THE MANHOLE INVERT OR GRADED PIPE. CARE TO BE TAKEN WHEN CROSSING OTHER SERVICES.    16. WHERE PROPERTY CONNECTION INVERT LEVELS (ABOVE) ARE DEEPER THAN 1.0m, WHERE PROPERTY CONNECTION INVERT LEVELS (ABOVE) ARE DEEPER THAN 1.0m, WITHIN LOT BOUNDARY, RAMPED RISERS TO BE EXTENDED AND CAPPED OFF 1.0m BELOW THE FINISHED GROUND SURFACE.
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DETAILS AND RESULTS.
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EXTEND EX. 315mmPE
WATERMAIN ALONG TOTARA

ROAD  TO NORTHERN
DEVELOPMENT BOUNDARY.

(FINAL ALIGNMENT TO BE DETERMINED AT
ENGINEERING APPROVAL STAGE).

NEW 315mmOD PE (250mm)
AND EXISTING  150mm AC

CROSS CONNECTION.
(OPEN CONNECTION)

EX. 15mm AND20mm - ABANDON

EX. 15mm  -

ABANDON

BRIGHAM CREEK ROAD

EX. 100mm AC

EXTEND EX. 355mmPE
WATERMAIN ALONG BRIGHAM

CREEK ROAD  TO HOBSONVILLE
ROAD BULK SUPPLY POINT.

(FINAL ALIGNMENT TO BE DETERMINED AT
ENGINEERING APPROVAL STAGE).

EX. 63mm PE EX. 250mm PE

EX. 355mm PE

EX. 150mm AC
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EX. 100mm AC
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FOR INFORMATION

LEGEND:

REGARDING THE TOTARA ROAD 315mm WATERMAIN, IT IS
ANTICIPATED THIS IS INSTALLED  AT THE SAME TIME AS THE
TOTARA ROAD ROADING UPGRADE AND REBUILD, OCCURRING
AS PART OF THIS DEVELOPMENT.

PROPOSED WATERMAIN (VARIES mmDIA)
EXISTING WATERMAINS

NOTES: 

REGARDING THE BRIGHAM CREEK ROAD 355mm WATERMAIN, IT
IS ANTICIPATED THIS IS INSTALLED AS PART OF STAGE 1 OF
THIS DEVELOPMENT, OR PRIOR BY OTHERS, IF REQUIRE BY
OTHER DEVELOPMENTS IN THE WHENUAPAI AREA.

THIS PLAN COVERS EXTERNAL WATER SUPPLY WORKS ONLY.
SEE WATER DESIGN PLANS FOR NEW INTERNAL DEVELOPMENT
WATER SUPPLY AND RETICULATION DETAILS.

DEVELOPMENT BOUNDARY

HOBSONVILLE ROAD INTERSECTION OFFSITE
ENABLING WATERMAIN WORKS
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STREET LIGHT POLES, LUMINAIRES,
LOCATION AND DETAILS TO BE CONFIRMED

WITH FINAL LIGHTING DESIGN PRIOR TO
INSTALLATION.

COLOUR - BLACK
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

PONDS / WATER
HAZARDS

CONTROLS AS PER CONSENTS AND
BEST PRACTICES.

SHOWN ON PLAN
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HEALTH AND SAFETY NOTES:
Before commencing work or allowing works to be undertaken
onsite, the Contractor must have and provide:

· A Site Specific Health and Safety Plan which includes
consideration of the hazards identified on this plan and any
other potential hazards.

· Contractors Company Health & Safety policies, procedures
and record form.

· Read, understood and signed the Neil Group Ltd's
Contractor Health and Safety Handbook.

· Read, completed and signed the Neil Group Ltd Health &
Safety Questionnaire (form 024)

· Read and understood Authority Consents, Contract
Documents, Contract drawings and Specifications.

· Certificate of Currency of the following insurances: Public
Liability,  Professional Indemnity, Motor Vehicle Liability,
Contractors Plant,  at the sums specified in the contract
documents.

· Induct Separate Sub-Contractors to the site and provide
confirmation in writing of induction.

· All required contractor initiated consents. (Not limited to:
Workspace Confined space approval, Approval CAR,
Approved Watercare Entry Permits)

The design and specification of works has been carried out to
minimise health and safety risks during construction activities.
Should the Contractor consider that the design introduces
unnecessary risks during construction, they shall notify the
Engineer or Principal of their concerns.
The Contractor should also suggest alternatives or alterations to
the design which would result in safer work practices

FOR RESOURCES, GUIDES AND NEWS VISIT:

  www.worksafe.govt.nz
  www.construction.worksafe.govt.nz

WORKSAFE: PH 0800 030 040

SITE WIDE MEASURES:

NOT LIMITED TO:

· THREE WATER TRENCH EXCAVATIONS AND
MATERIAL INSTALLATIONS

· ENERGIZING SERVICE MODIFICATIONS AND
INSTALLATIONS (POWER AND TELCO).

· SUN AND BITUMINOUS PRODUCT RADIATION.
· WORKS AT HEIGHT (LIGHT POLE AND RETAINING

WALLS).
· MOBILE AND FIXED PLANT MOVEMENTS.
· NOISE, DUST AND LIGHT EXPOSURE.
· PETROCHEMICALS, MACHINERY  FLUIDS, ASBESTOS

PIPING, CEMENT PRODUCTS, EXHAUST FUMES.
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SHOWN ON PLAN

H10



EXCAVATIONS, CONFINED
SPACES & VOIDS

CONTROLS AS PER CONSENTS AND
BEST PRACTICES.

SHOWN ON PLAN

H11



PONDS / WATER
HAZARDS

CONTROLS AS PER CONSENTS AND
BEST PRACTICES.

SHOWN ON PLAN

H12



OTHER HAZARDS

IDENTIFIED ON PLANS IF APPLICABLE

SHOWN ON PLAN

H14




HAZARDOUS CHEMICAL

STORAGE AND HANDLING

CONTROLS AS PER CONSENTS AND
BEST PRACTICES.

SHOWN ON PLAN

H15





HEALTH AND SAFETY NOTES:
Before commencing work or allowing works to be undertaken
onsite, the Contractor must have and provide:

· A Site Specific Health and Safety Plan which includes
consideration of the hazards identified on this plan and any
other potential hazards.

· Contractors Company Health & Safety policies, procedures
and record form.

· Read, understood and signed the Neil Group Ltd's
Contractor Health and Safety Handbook.

· Read, completed and signed the Neil Group Ltd Health &
Safety Questionnaire (form 024)

· Read and understood Authority Consents, Contract
Documents, Contract drawings and Specifications.

· Certificate of Currency of the following insurances: Public
Liability,  Professional Indemnity, Motor Vehicle Liability,
Contractors Plant,  at the sums specified in the contract
documents.

· Induct Separate Sub-Contractors to the site and provide
confirmation in writing of induction.

· All required contractor initiated consents. (Not limited to:
Workspace Confined space approval, Approval CAR,
Approved Watercare Entry Permits)

The design and specification of works has been carried out to
minimise health and safety risks during construction activities.
Should the Contractor consider that the design introduces
unnecessary risks during construction, they shall notify the
Engineer or Principal of their concerns.
The Contractor should also suggest alternatives or alterations to
the design which would result in safer work practices

FOR RESOURCES, GUIDES AND NEWS VISIT:

  www.worksafe.govt.nz
  www.construction.worksafe.govt.nz

WORKSAFE: PH 0800 030 040

SITE WIDE MEASURES:

NOT LIMITED TO:

· THREE WATER TRENCH EXCAVATIONS AND
MATERIAL INSTALLATIONS

· ENERGIZING SERVICE MODIFICATIONS AND
INSTALLATIONS (POWER AND TELCO).

· SUN AND BITUMINOUS PRODUCT RADIATION.
· WORKS AT HEIGHT (LIGHT POLE AND RETAINING

WALLS).
· MOBILE AND FIXED PLANT MOVEMENTS.
· NOISE, DUST AND LIGHT EXPOSURE.
· PETROCHEMICALS, MACHINERY  FLUIDS, ASBESTOS

PIPING, CEMENT PRODUCTS, EXHAUST FUMES.
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