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LEGEND: Road Plan

PROPOSED CARRIAGEWAY SURFACING

PROPOSED CIVIL DESIGN

LINZ PROPERTY BOUNDARY

PROPOSED RETAINING WALL

EXISTING DESIGNATION BOUNDARY

PROPOSED FOOTPATH / SHARED USE PATH

PROPOSED BERM

PROPOSED GUARDRAIL

PROPOSED WIRE-ROPE

PROPOSED BRIDGE STRUCTURE

LEGEND: Drainage General Arrangement

NOTE:
1. THIS DESIGN HAS BEEN PREPARED FOR RESOURCE

CONSENTING PURPOSES ONLY. SIZING OF ALL
STORMWATER INFRASTRUCTURE IS INDICATIVE
ONLY AND SUBJECT TO CHANGE IN DETAILED
DESIGN INCLUDING IN RESPONSE TO GEOMETRIC
CHANGES, CONFIRMED EXISTING SERVICES AND
REFINEMENT TO INFRASTRUCTURE LOCATIONS.

2. PRIMARY DRAINAGE – RUNOFF IN URBAN AREAS IS
CAPTURED IN CATCHPITS WITH KERBS ON EITHER
SIDE OF THE ROAD CORRIDOR AND TREATED VIA
GPTS (SUCH AS VORTCAPTURE OR CASCADE
SEPARATOR) BEFORE DISCHARGE TO TREATMENT
SYSTEMS. PRIMARY DRAINAGE SYSTEM GENERALLY
IN ACCORDANCE WITH NZTA P46 AND ACSCOP.

3. IN-GROUND TREATMENT SYSTEMS - PROPRIETARY
IN-GROUND DEVICES USED FOR STORMWATER
DETENTION STORAGE (SUCH AS TRITON S22 OR
RAINSMART MODULES) AND FILTRATION
(STORMFILTER).  PERFORMANCE OF FINAL DEVICE
SHALL HAVE BEEN CERTIFIED BY AUCKLAND
COUNCIL AND APPROVED BY THE CLIENT FOR USE.

4. GREEN INFRASTRUCTURE TREATMENT -
RAINGARDENS / WETLANDS / SWALES, DESIGNED IN
ACCORDANCE WITH GD01.

5. STREAMWORKS – EROSION PROTECTION AT
OUTLETS IN ACCORDANCE WITH HEC14 OR SIMILAR
WITH EROSION PROTECTION VIA ROCK RIP RAP
APRONS AND / OR SOFTER STREAM REINFORCING
SUCH AS SOIL FILL ROCK RIP RAP, ENKAMAT OR
SIMILAR.

PROPOSED ALTERATION TO DESIGNATION

EXISTING FOOTPATH

EXISTING BERM

PROPOSED STORMWATER CULVERT

PROPOSED WETLAND

PROPOSED RIP-RAP

PROPOSED TANK STORAGE
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PROPOSED PROPRIETARY FILTRATION DEV.

PROPOSED STREAM EROSION PROTECTION

PROPOSED NOISE WALL
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LEGEND: Road Plan

PROPOSED CARRIAGEWAY SURFACING

PROPOSED CIVIL DESIGN

LINZ PROPERTY BOUNDARY

PROPOSED RETAINING WALL

EXISTING DESIGNATION BOUNDARY

PROPOSED FOOTPATH / SHARED USE PATH

PROPOSED BERM

PROPOSED GUARDRAIL

PROPOSED WIRE-ROPE

PROPOSED BRIDGE STRUCTURE

LEGEND: Drainage General Arrangement

NOTE:
1. THIS DESIGN HAS BEEN PREPARED FOR RESOURCE

CONSENTING PURPOSES ONLY. SIZING OF ALL
STORMWATER INFRASTRUCTURE IS INDICATIVE
ONLY AND SUBJECT TO CHANGE IN DETAILED
DESIGN INCLUDING IN RESPONSE TO GEOMETRIC
CHANGES, CONFIRMED EXISTING SERVICES AND
REFINEMENT TO INFRASTRUCTURE LOCATIONS.

2. PRIMARY DRAINAGE – RUNOFF IN URBAN AREAS IS
CAPTURED IN CATCHPITS WITH KERBS ON EITHER
SIDE OF THE ROAD CORRIDOR AND TREATED VIA
GPTS (SUCH AS VORTCAPTURE OR CASCADE
SEPARATOR) BEFORE DISCHARGE TO TREATMENT
SYSTEMS. PRIMARY DRAINAGE SYSTEM GENERALLY
IN ACCORDANCE WITH NZTA P46 AND ACSCOP.

3. IN-GROUND TREATMENT SYSTEMS - PROPRIETARY
IN-GROUND DEVICES USED FOR STORMWATER
DETENTION STORAGE (SUCH AS TRITON S22 OR
RAINSMART MODULES) AND FILTRATION
(STORMFILTER).  PERFORMANCE OF FINAL DEVICE
SHALL HAVE BEEN CERTIFIED BY AUCKLAND
COUNCIL AND APPROVED BY THE CLIENT FOR USE.

4. GREEN INFRASTRUCTURE TREATMENT -
RAINGARDENS / WETLANDS / SWALES, DESIGNED IN
ACCORDANCE WITH GD01.

5. STREAMWORKS – EROSION PROTECTION AT
OUTLETS IN ACCORDANCE WITH HEC14 OR SIMILAR
WITH EROSION PROTECTION VIA ROCK RIP RAP
APRONS AND / OR SOFTER STREAM REINFORCING
SUCH AS SOIL FILL ROCK RIP RAP, ENKAMAT OR
SIMILAR.

PROPOSED ALTERATION TO DESIGNATION
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PROPOSED TANK STORAGE

SW PROPOSED STORMWATER PIPE

PROPOSED STORMWATER HEADWALL

PROPOSED STORMWATER SWALE

PROPOSED STORMWATER OPEN DRAIN

PROPOSED STORMWATER CP OR CPMH

PROPOSED STORMWATER MANHOLE

PROPOSED EARTHWORKS

PROPOSED RAIN GARDEN

EXISTING STORMWATER CULVERT

PROPOSED STORMWATER SCRUFFY DOME

INDICATIVE STORMWATER FLOW ARROW

PROPOSED STORMWATER GPT

PROPOSED STREAM DIVERSION

EXISTING STORMWATER PIPESW
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LEGEND: Road Plan

PROPOSED CARRIAGEWAY SURFACING

PROPOSED CIVIL DESIGN

LINZ PROPERTY BOUNDARY

PROPOSED RETAINING WALL

EXISTING DESIGNATION BOUNDARY

PROPOSED FOOTPATH / SHARED USE PATH

PROPOSED BERM

PROPOSED GUARDRAIL

PROPOSED WIRE-ROPE

PROPOSED BRIDGE STRUCTURE

LEGEND: Drainage General Arrangement

NOTE:
1. THIS DESIGN HAS BEEN PREPARED FOR RESOURCE

CONSENTING PURPOSES ONLY. SIZING OF ALL
STORMWATER INFRASTRUCTURE IS INDICATIVE
ONLY AND SUBJECT TO CHANGE IN DETAILED
DESIGN INCLUDING IN RESPONSE TO GEOMETRIC
CHANGES, CONFIRMED EXISTING SERVICES AND
REFINEMENT TO INFRASTRUCTURE LOCATIONS.

2. PRIMARY DRAINAGE – RUNOFF IN URBAN AREAS IS
CAPTURED IN CATCHPITS WITH KERBS ON EITHER
SIDE OF THE ROAD CORRIDOR AND TREATED VIA
GPTS (SUCH AS VORTCAPTURE OR CASCADE
SEPARATOR) BEFORE DISCHARGE TO TREATMENT
SYSTEMS. PRIMARY DRAINAGE SYSTEM GENERALLY
IN ACCORDANCE WITH NZTA P46 AND ACSCOP.

3. IN-GROUND TREATMENT SYSTEMS - PROPRIETARY
IN-GROUND DEVICES USED FOR STORMWATER
DETENTION STORAGE (SUCH AS TRITON S22 OR
RAINSMART MODULES) AND FILTRATION
(STORMFILTER).  PERFORMANCE OF FINAL DEVICE
SHALL HAVE BEEN CERTIFIED BY AUCKLAND
COUNCIL AND APPROVED BY THE CLIENT FOR USE.

4. GREEN INFRASTRUCTURE TREATMENT -
RAINGARDENS / WETLANDS / SWALES, DESIGNED IN
ACCORDANCE WITH GD01.

5. STREAMWORKS – EROSION PROTECTION AT
OUTLETS IN ACCORDANCE WITH HEC14 OR SIMILAR
WITH EROSION PROTECTION VIA ROCK RIP RAP
APRONS AND / OR SOFTER STREAM REINFORCING
SUCH AS SOIL FILL ROCK RIP RAP, ENKAMAT OR
SIMILAR.

PROPOSED ALTERATION TO DESIGNATION

EXISTING FOOTPATH

EXISTING BERM

PROPOSED STORMWATER CULVERT

PROPOSED WETLAND

PROPOSED RIP-RAP

PROPOSED TANK STORAGE
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NOTE:
1. THIS DESIGN HAS BEEN PREPARED FOR RESOURCE

CONSENTING PURPOSES ONLY. SIZING OF ALL
STORMWATER INFRASTRUCTURE IS INDICATIVE
ONLY AND SUBJECT TO CHANGE IN DETAILED
DESIGN INCLUDING IN RESPONSE TO GEOMETRIC
CHANGES, CONFIRMED EXISTING SERVICES AND
REFINEMENT TO INFRASTRUCTURE LOCATIONS.

2. PRIMARY DRAINAGE – RUNOFF IN URBAN AREAS IS
CAPTURED IN CATCHPITS WITH KERBS ON EITHER
SIDE OF THE ROAD CORRIDOR AND TREATED VIA
GPTS (SUCH AS VORTCAPTURE OR CASCADE
SEPARATOR) BEFORE DISCHARGE TO TREATMENT
SYSTEMS. PRIMARY DRAINAGE SYSTEM GENERALLY
IN ACCORDANCE WITH NZTA P46 AND ACSCOP.

3. IN-GROUND TREATMENT SYSTEMS - PROPRIETARY
IN-GROUND DEVICES USED FOR STORMWATER
DETENTION STORAGE (SUCH AS TRITON S22 OR
RAINSMART MODULES) AND FILTRATION
(STORMFILTER).  PERFORMANCE OF FINAL DEVICE
SHALL HAVE BEEN CERTIFIED BY AUCKLAND
COUNCIL AND APPROVED BY THE CLIENT FOR USE.

4. GREEN INFRASTRUCTURE TREATMENT -
RAINGARDENS / WETLANDS / SWALES, DESIGNED IN
ACCORDANCE WITH GD01.

5. STREAMWORKS – EROSION PROTECTION AT
OUTLETS IN ACCORDANCE WITH HEC14 OR SIMILAR
WITH EROSION PROTECTION VIA ROCK RIP RAP
APRONS AND / OR SOFTER STREAM REINFORCING
SUCH AS SOIL FILL ROCK RIP RAP, ENKAMAT OR
SIMILAR.
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SPILLWAY
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1
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3

RAINGARDEN OVERFLOW STRUCTURE
WITH LOW PROFILE SCRUFFY DOME

OUTLET PIPE

PLANTING - TO BE CONFIRMED IN LANDSCAPE DESIGN
MAX. PONDING DEPTH UP TO 1.5m

EXISTING GROUND LEVEL

ORIFICE PIPE

RAIN GARDEN PLANTING, FILTER MEDIA,
TRANSITION LAYER, DRAINAGE LAYER AND
SUBSOIL AS PER DETAIL B ON DR-0503

RAINGARDEN TREATMENT CELLBUND

1
3

1
3

MAX. PONDING DEPTH UP TO 1.5mEXISTING GROUND LEVEL

PIPE NETWORK OUTLET

ORIFICE PIPE

ROCK RIP RAP AND/OR STILLING STRUCTURE AT PIPE NETWORK
OUTLET TO DISPERSE FLOW AND PREVENT EROSION
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3

1

3

1

PO
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EP
TH

OVERFLOW MANHOLE WITH
SCRUFFY DOME CONNECTED
TO STORMWATER NETWORKRAIN GARDEN PLANTING TO

LANDSCAPE SPECIFICATION

GRAVEL MULCH LAYER

MEDIA LAYER

TRANSITION LAYER

SUBSOIL DRAINS IN DRAINAGE
FILTER MATERIAL, ABOVE AND
BELOW SUBSOIL DRAIN. TYPICALLY
SPACED AT 1.5m CENTRES

B TYPICAL RAIN GARDEN BED DETAILS
DR-0502 Scale 1:20m

PONDING AREA

DEVICE ID DEVICE TYPE
CATCHMENT

AREA (m2)
(NOTE 1)

WATER QUALITY
TREATMENT

95th PERCENTILE
HYDROLOGY MITIGATION 10% AEP ATTENUATION PONDING

AREA (m2)

RAINGARDEN
PONDING

DEPTH (m)

% OF
CATCHMENT

AREA

"OUTLET EROSION
PROTECTION MEASURES
(WHERE APPLICABLE)"

"OUTLET EROSION
PROTECTION SIZE AND

FOOTPRINT
D50 (mm), LENGTH X
DEPTH  X WIDTH (m)"

RG MM01 RAINGARDEN 24,000 Y Y Y 2100 1.5 8.8% N/A N/A

RG MM02 RAINGARDEN 5,500 Y Y Y 830 0.4 15.1% N/A N/A

RG MM03 RAINGARDEN 3,500 Y N N 170 0.2 4.9% Riprap Apron 300, 1.8 x 0.7 x 2.1

RG MM04 RAINGARDEN 6,300 Y Y N 430 0.2 6.8% Riprap Apron 300, 2.7 x 0.7 x 3.2

RG MM05 RAINGARDEN 8,200 Y Y N 710 0.3 8.7% Riprap Apron 300, 2.7 x 0.7 x 3.2

RG MM06 RAINGARDEN 10,300 Y Y N 520 0.2 5.0% Riprap Apron 350, 2.6 x 0.8 x 2.9

RG MM07 RAINGARDEN 17,200 Y Y N 860 0.2 5.0% Riprap Apron 300, 2.3 x 0.7 x 2.6

RG MM08 RAINGARDEN 8,600 Y Y N 440 0.2 5.1% Riprap Apron 250, 1.5 x 0.6 x 1.9

RG MM09 RAINGARDEN 14,500 Y Y N 725 0.2 5.0% Riprap Apron 500, 2.1 x 1 x 2.3

RG MM10 RAINGARDEN 7,000 Y Y N 350 0.2 5.0% Riprap Apron 350, 1.5 x 0.5 x 1.9

RG MM11 RAINGARDEN 14,000 Y Y N 640 0.2 5.0% Riprap Apron 350, 2.3 x 0.8 x 2.6

RG MM12 RAINGARDEN 19,200 Y Y N 960 0.2 5.0% Riprap Apron 250, 1.9 x 0.6 x 2.4

RG MM13 RAINGARDEN 10,300 Y Y N 520 0.2 5.0% Riprap Apron 300, 1.8 x 0.8 x 2.1

WETLAND 1 WETLAND 47,600 Y Y N 2680 N/A 5.6% Riprap Apron 500, 3.7 x 1 x 4

TD MM01
UNDERGROUND TANK

SYSTEM, PROPRIETARY
FILTRATION DEVICE

6,000 Y Y N N/A N/A N/A N/A

TD MM02 UNDERGROUND TANK
SYSTEM 3,500 N Y N N/A N/A N/A N/A

TD MM03
UNDERGROUND TANK

SYSTEM, PROPRIETARY
FILTRATION DEVICE

1,600 Y Y N N/A N/A Riprap Apron 150, 1.2 x 0.5 x 1.7

TD MM04
UNDERGROUND TANK

SYSTEM, PROPRIETARY
FILTRATION DEVICE

8,900 Y Y N N/A N/A Riprap Apron 150, 1.2 x 0.5 x 1.7

TD MM05 PROPRIETARY FILTRATION
DEVICE 2,720 Y N N N/A N/A Riprap Apron 150, 1.2 x 0.5 x 1.7

NOTES:

1. CATCHMENT ONLY INCLUDES ROAD CATCHMENT
DISCHARGING TO EACH DEVICE. IT DOES NOT
ACCOUNT FOR THE LOCAL CATCHMENT OVER
FOOTPRINT OF THE DEVICE.
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BUND TO ACHIEVE MIN DEPTH
WHERE REQUIRED

SWALE TOP WIDTH BATTER
WIDTH VARIES

BASE WIDTH

SW
AL

E 
D

EP
TH

1
3 3

1

TYPICAL TREATMENT SWALE (TYPE T1)
N.T.S.

TOPSOIL AND
PLANTING

SUBSOIL FOR GRADIENTS LESS THAN 2%

CHECK DAMS,
WHERE REQUIRED

WHERE KERB AND CHANNEL ARE PROPOSED
NEXT TO NEW SWALES, HIT-AND-MISS KERBS
OR KERB TURNOUT IS REQUIRED FOR ROAD
RUNOFF TO DRAIN INTO PROPOSED SWALES

3

1

MAX. SLOPE 3

110% AEP FLOOD LEVEL

1% AEP FLOOD LEVEL

TYPICAL STREAM CHANNEL DETAIL
Scale 1:25m

50% AEP FLOOD LEVEL

BASE FLOW FOR STREAM LOW FLOW TO BE FORMED
AND MEANDER WITHIN THE OVERALL BASE WIDTH

ROCKS EMBEDDED IN
COMPACTED CLAY BASE
TO CREATE RIFFLES

LOGS PINNED TO CREATE
ADDITIONAL EEL & FISH HABITAT

DEVICE ID TYPE CATCHMENT AREA 10% AEP CONVEYANCE WATER QUALITY TREATMENT 95th PERCENTILE HYDROLOGY MITIGATION SWALE BASE WIDTH (m) SWALE TOP WIDTH (m) SWALE TOTAL DEPTH (m) SWALE CHECK DAMS

SWALE 1 PLANTED SWALE 17,800 Y Y N 2.0 8.0 1.0 N

SWALE 2 PLANTED SWALE 12,800 Y Y N 1.0 5.5 0.8 Y

SWALE 3 PLANTED SWALE 16,000 Y Y N 1.0 5.5 0.8 N

SWALE 4 PLANTED SWALE 3,200 Y Y N 1.0 4.6 0.6 N

SWALE 5 PLANTED SWALE 6,500 Y Y Y 1.0 5.5 0.8 Y

SWALE 6 PLANTED SWALE 11,200 Y Y Y 2.0 6.5 0.8 Y

SWALE 7 PLANTED SWALE 2,800 Y Y Y 2.0 6.5 0.8 Y

SWALE 8 PLANTED SWALE 2,800 Y Y Y 1.0 4.6 0.6 Y
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CULVERT PIPE - TYPICAL DETAIL
N.T.S.
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EMBEDDED FISH PASSAGE CULVERT PIPE - TYPICAL DETAIL
N.T.S.

EM
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D
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D
EP

TH
M

EA
SU

R
E 

FR
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R

T 
O

F 
PI

PE

FILL EMBANKMENT
LAY PIPE WITH SOCKET END AT UPSTREAM

U/S WINGWALL

ANY EMBEDMENT SHOWN ON
LONGITUDINAL SECTIONS

INLET RIPRAP

EXISTING UPSTREAM BED PROFILE

 D/S WINGWALL

ANY EMBEDMENT SHOWN ON
LONGITUDINAL SECTIONS

EXISTING DOWNSTREAM
BED PROFILE

OUTLET RIPRAP

 D/S WINGWALL

EXISTING DOWNSTREAM
BED PROFILE

RIPRAP TO BE LAID AT 5H:1V OR
LESS TO ALLOW FISH PASSAGE

FILL EMBANKMENT

LAY PIPE WITH SOCKET END AT UPSTREAM

U/S WINGWALL

EXISTING UPSTREAM
BED PROFILE

RIPRAP TO BE LAID
AT 5H:1V (MAX.)

FISH HABITAT ROCK BAFFLE TO BE GROUTED IN CULVERT INVERT

FLOW DIRECTION

1
-

FISH PASSAGE CULVERT - TYPICAL INTERNAL BED PLAN
Scale 1:200m

CULVERT OUTLET

REFER TO SCHEDULE DRAWINGS
FOR ENERGY DISSIPATION AND
EROSION PROTECTION

MEANDER LOW FLOW CHANNEL FORMED IN BED MATERIAL
BETWEEN EDGE BOULDERS.

RIPRAP BOULDERS PLACED ALONG
ENTIRE LENGTH OF CULVERT

EM
BE

D
M

EN
T 

D
EP

TH

MINIMUM CLEAR SPAN

LOW
FLOW

CHANNEL

CULVERT DIAMETER OR BOX CULVERT WIDTH

1 CULVERT WITH FISH PASSAGE - INTERNAL SECTION
Scale 1:25m

1
1.5

PIPE INTERNAL STREAM BED LEVEL

BOULDERS 0.5m TO 0.8m DIAMETER
SEMI-BURIED ALONG CULVERT

RIPRAP

STREAM BED MATERIAL AND
GEOTEXTILE AS REQUIRED
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0.10 MIN.

C
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EM
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T

45° CUT AT
FLEXI-BAFFLE ENDS

FLEXI-BAFFLES (OR SIMILAR APPROVED)

CULVERT COLLAR JOINT

FLEXI-BAFFLE (OR
SIMILAR APPROVED)

INLET HEADWALL

CONCRETE CULVERT

SUBSTRATE WILL EXTEND INTO INLET
DUE TO CULVERT EMBEDMENT DEPTH

EXISTING CHANNEL BED SUBSTRATE EXISTING SOIL

FLEXI-BAFFLE (OR SIMILAR APPROVED) WITH
50mm SLITS AND 45° CUTS AT BOTH ENDS

TYPICAL BAFFLE LAYOUT - FRONT VIEW
Scale 1:20m

TYPICAL BAFFLE LAYOUT - PLAN VIEW
Scale 1:20m

TYPICAL BAFFLE LAYOUT - ELEVATION VIEW
Scale 1:20m
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7 TYPICAL RIPRAP SCOUR PROTECTION
N.T.S.

EXISTING STREAM

RIPRAP LENGTH = 4D

FILL

D

WINGWALL TO SUIT PIPE

VARIABLE SLOPE (5H:1V MAX) RIPRAP CLASS. REFER TO
SCHEDULE DRAWING DR-0508

6 SINGLE BARREL PIPE - TYPICAL RIPRAP APRON
N.T.S.

R
IP

R
AP

 D
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TH
2 

x 
"D

50
" R

O
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K

2 x D50
DIAMETER

IN SITU BENCHING USING CONCRETE TO
SUIT STREAM GEOMETRY

EXCAVATE BED MATERIAL AND PLACE RIPRAP

GEOTEXTILE
FISH PASSAGE BAFFLES OR
EMBEDMENT AS NOTE ON
DR-0508

WINGWALL

CULVERT DIAMETER VARIES (D), OR
BOX CULVERT WITH AN EQUIVALENT
CROSS SECTION AREA OR BIGGER

DD

EMBANKMENT

TOE OF EMBANKMENT

STREAM
BANK

STREAM
BANK

EXISTING
STREAM

TOE OF EMBANKMENT

7
-

5 -

1

3

WIDTH OF RIPRAP AS PER SHOWN ON DR-0508

4D
 L

EN
G

TH
 O

F 
AP

R
O

N

A MULTIPLE BARREL PIPE - TYPICAL RIPRAP APRON
N.T.S.

HANDRAIL MAY BE REQUIRED

TOPSOIL OVER CULVERT

WINGWALL OR SIMILAR
APPROVED

LOCALLY STEEPEN EMBANKMENT AND
LINE WITH RIPRAP TO TIE-IN HEADWALL

CONSTRUCT RECESSED RIPRAP
SECTION WHERE FISH PASSAGE
REQUIRED

PLACE RIPRAP UP SIDE OF BANK
TO SUIT STREAM GEOMETRY

IN SITU BENCHING USING CONCRETE TO
SUIT STREAM GEOMETRY

D

EMBANKMENT

TOE OF EMBANKMENTTOE OF EMBANKMENT

1

3

STREAM
BANK

STREAM
BANK

EXISTING
STREAM

B SINGLE BARREL PIPE - TYPICAL RIPRAP APRON
N.T.S.

WIDTH OF RIPRAP AS PER SHOWN ON DR-0508

4D
 L
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G

TH
 O

F 
AP

R
O

N

7
-

6 -

HANDRAIL MAY BE REQUIRED

TOPSOIL OVER CULVERT

IN SITU BENCHING USING CONCRETE TO
SUIT STREAM GEOMETRY

WINGWALL OR SIMILAR
APPROVED

LOCALLY STEEPEN EMBANKMENT AND
LINE WITH RIPRAP TO TIE-IN HEADWALL

PLACE RIPRAP UP SIDE OF BANK
TO SUIT STREAM GEOMETRY

CONSTRUCT RECESSED RIPRAP
SECTION WHERE FISH PASSAGE
REQUIRED

R
IP

R
AP
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EP
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2 

x 
"D

50
" R
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K

2 x D50
DIAMETER

5 MULTIPLE BARREL PIPE - TYPICAL RIPRAP APRON
N.T.S.

IN SITU BENCHING USING
CONCRETE TO SUIT

STREAM GEOMETRY

EXCAVATE BED MATERIAL AND PLACE RIPRAP
GEOTEXTILE FISH PASSAGE BAFFLES OR

EMBEDMENT AS NOTE ON
DR-0508

WINGWALL

CULVERT DIAMETER VARIES (D), OR
BOX CULVERT WITH AN EQUIVALENT
CROSS SECTION AREA OR BIGGER

APRON NOTES:

1. RIPRAP APRON IS TO BE PLACED FLAT. WHERE
THIS CANNOT BE ACHIEVED, THE APRON
SHALL NOT BE STEEPER THAN 10H:1V.

2. GEOTEXTILE MATERIAL TO OVERLAP BY 300mm
AND EXTEND 300mm BEYOND ROCK. SECURE
THE FILTER CLOTH AT THE EDGES VIA SECURE
PINS.
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CULVERT ID TYPE SIZE (m) LENGTH (m) SLOPE (%) FISH PASSAGE? FISH PASSAGE TYPE CALCULATED
BANKFULL WIDTH (m)

MIN. CULVERT SPAN
FOR FISH PASSAGE (m)

OUTLET EROSION
PROTECTION MEASURES

OUTLET EROSION PROTECTION SIZE
AND FOOTPRINT (D50, L X D X W (m))

CUL MM01AA CIRCULAR ≤ 0.6 19.0 1.0 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM01 CIRCULAR 0.75 65.0 17.7 N N/A N/A N/A RIPRAP APRON 150, 3 x 0.5 x 4.3

CUL MM01A CIRCULAR ≤ 0.6 45.0 13.5 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM01B CIRCULAR ≤ 0.6 36.0 1.7 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM01C CIRCULAR ≤ 0.6 62.0 12.6 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM01D CIRCULAR ≤ 0.6 60.0 6.6 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM01DA CIRCULAR ≤ 0.6 9.0 1.0 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM01E CIRCULAR ≤ 0.6 42.0 9.6 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM01F CIRCULAR ≤ 0.6 15.0 7.1 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM01G CIRCULAR ≤ 0.6 13.0 6.2 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM02 CIRCULAR ≤ 0.6 40.0 9.6 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM02A CIRCULAR ≤ 0.6 25.0 8.5 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM03 CIRCULAR 1.05 35.0 8.3 N N/A N/A N/A RIPRAP APRON 150, 4.2 x 0.5 x 6

CUL MM03A CIRCULAR 1.65 25.0 3.0 Y SPOILER BAFFLES (OR SPAT ROPES).
REFER TO DR-0506 1.2 1.5 RIPRAP BASIN WITH SOIL

RIPRAP 200, 5.0 x 0.5 x 4.5

CUL MM03AA CIRCULAR ≤ 0.6 30.0 5.0 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM03AB CIRCULAR ≤ 0.6 30.0 4.2 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM03AC CIRCULAR ≤ 0.6 12.0 3.0 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM03AD CIRCULAR 0.75 15.0 2.5 N N/A N/A N/A RIPRAP APRON 200, 3.75 x 0.5 x 5.95

CUL MM03B CIRCULAR ≤ 0.6 35.0 2.3 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM03C CIRCULAR ≤ 0.6 26.0 4.2 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM04 CIRCULAR 1.65 50.0 3.3 Y SPOILER BAFFLES (OR SPAT ROPES).
REFER TO DR-0506 1.2 1.5 RIPRAP BASIN WITH SOIL

RIPRAP 200, 8.3 x 0.5 x 10.5

CUL MM04A BOX 0.5 x 6 41.0 3.8 Y SPOILER BAFFLES (OR SPAT ROPES).
REFER TO DR-0506 1.2 1.5 RIPRAP BASIN WITH SOIL

RIPRAP 300, 24 x 0.7 x 22.6

CUL MM04B BOX 1 x 5 16.0 4.0 Y SPOILER BAFFLES (OR SPAT ROPES).
REFER TO DR-0506 3.7 5.0 RIPRAP BASIN WITH SOIL

RIPRAP 600, 25 x 1.2 x 22.3

CUL MM05 BOX 1 x 8 60.0 1.3 Y STREAMBED. REFER TO DR-0505 5.9 7.7 RIPRAP BASIN WITH SOIL
RIPRAP 400, 32 x 0.8 x 29.9

CUL MM06 BOX 1 x 8 35.0 2.7 Y STREAMBED. REFER TO DR-0505 5.9 7.7 RIPRAP BASIN WITH SOIL
RIPRAP 300, 32 x 0.7 x 29.9

CUL MM07 CIRCULAR 0.75 20.0 0.5 N N/A N/A N/A RIPRAP APRON 300, 4.5 x 0.7 x 5.3

CUL MM08 CIRCULAR 0.60 21.0 1.0 N N/A N/A N/A RIPRAP APRON 150, 2.4 x 0.5 x 3.4

CUL MM09 CIRCULAR 0.60 35.0 1.0 N N/A N/A N/A RIPRAP APRON 200, 3 x 0.5 x 3.8

CUL MM10 BOX 0.5 x 4 35.0 1.1 Y STREAMBED. REFER TO DR-0505 2.2 2.9 RIPRAP BASIN WITH SOIL
RIPRAP 300, 16 x 0.7 x 15.3

This drawing is confidential and shall only be used for the purpose of this project. The signing of this title block confirms the design and drafting of this project have been prepared and checked in accordance with the AECOM quality assurance system to ISO 9001.
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TBUYH - NEAR 81 REDOUBT ROAD
MONOPOLE WIRELESS COMMUNICATIONS TOWER

ATHT - TOTARA HEIGHTS CELL SITE.
RELOCATE MONOPOLE WIRELESS COMMUNICATIONS TOWER

MKY/AT MANUKAU CITY AT CABINET

MKY/BA-MANUKAU CITY BA CABINET

PIT TO BE REMOVED AND RELOCATED

MNK12

MNK13

EXISTING BULK SUPPLY METERING
CHAMBER TO BE DECOMMISSIONED. ALLOW
FOR CONSTRUCTION AND INSTALLATION OF

NEW CHAMBER INSIDE NEW BERM

HOLLYFORD DRIVE BULK SUPPLY METERING
CHAMBER WIRI NO.2 WATERMAIN

POTENTIAL CLASH WITH NEW
RETAINING WALL, RELOCATION TBC

POTENTIAL CLASH WITH NEW RETAINING
WALL, RELOCATION TBC

ROAD WIDENING AFFECTS
TRANSFORMER/SUBSTATION

RELOCATE EXISTING WATERCARE
700mm DIA. CLS PIPE

G
O

O
D

W
O

O
D

 D
R

SAN
TA M

O
N

IC
A PL

BAR
TELLS

D
R

IVE

ELSTED PLACE

W
AH

EG
U

R
U

LAN
E

AN
C

O
N

A LAN
E

REDOUBT RD

H
O

LL
YF

O
R

D
 D

R
IV

E

EVER
G

LAD
E D

R
IVE

FLAMINGO COURT

ROSEWOOD PLACE

KINGSCLERE PLACE
BANKSIA PLACE

EXTENT OF WORK

EXTENT OF W
ORK

EXTENT OF WORK

EXTENT OF WORK

C
O

N
TI

N
U

A
TI

O
N

 - 
R

EF
ER

 T
O

 S
H

EE
T 

1

C
O

N
TI

N
U

A
TI

O
N

 - 
R

EF
ER

 T
O

 S
H

EE
T 

3

CONTINUATION - REFER TO SHEET 13

S2

LEGEND: General Arrangement Plan

LEGEND: Existing Services Plan
IGAS

WW

EXISTING INTERMEDIATE PRESSURE GAS
PIPE (VECTOR)

EXISTING STORMWATER PIPE

EXISTING WATER PIPE (UP TO DN600)

EXISTING WASTEWATER PIPE

E-OH EXISTING OVERHEAD POWER LINE
(VECTOR)

HV-V

HV-T

EXISTING UNDERGROUND HV LINE
(VECTOR)

EXISTING OVERHEAD HV LINE
(TRANSPOWER)

LV EXISTING UNDERGROUND LV LINE
(VECTOR)

CH

TC

EXISTING TELECOM LINE (CHORUS)

EXISTING TELECOM LINE (TELSTRA)

PROPOSED WETLAND

PROPOSED RIP-RAP

PROPOSED STORMWATER TREATMENT DEV.

PROPOSED STORMWATER RAIN GARDEN

PROPOSED STORMWATER HEADWALL

SW

W

NOTES:
1. ASSESSMENT OF THE AUCKLAND COUNCIL'S EXISTING

STORMWATER AND WASTEWATER SERVICES HAS NOT
BEEN UNDERTAKEN FOR THE CONSENTING DESIGN
PHASE. THE 2016 PRE-DETAILED DESIGN PHASE DATA-SET
RELATED TO STORMWATER AND WASTEWATER SERVICES
HAS BEEN ADOPTED AND IS SHOWN IN THIS DRAWING SET.

2. THIS DRAWING HAS BEEN COMPILED FROM INFORMATION
PROVIDED BY INDIVIDUAL SERVICE AUTHORITIES. BEST
ENDEAVOURS HAVE BEEN MADE TO FIND AND SHOW ALL
SERVICES. THERE IS NO GUARANTEE ALL SERVICES ARE
SHOWN. THE PROJECT TEAM ACCEPTS NO LIABILITY
CAUSED BY ERRORS, OMISSIONS OR INACCURACIES OF
THE SERVICES INFORMATION SHOWN.

VF EXISTING TELECOM LINE (VODAFONE)

2D EXISTING TELECOM LINE (2 DEGREES)

H

M EXISTING WATER METER

EXISTING WATER VALVE

EXISTING FIRE HYDRANT

EXISTING TRANSPOWER PYLON

EXISTING VECTOR
TRANSFORMER/SUBSTATION
EXISTING VECTOR PILLAR

EXISTING VECTOR POWER POLE AND
AUCKLAND TRANSPORT STREETLIGHT
OUTREACH (WHERE APPLICABLE)

EXISTING STREET LIGHT POLE

EXISTING TELECOM PIT

EXISTING TELECOM CABINET
EXISTING MONOPOLE WIRELESS
COMMUNICATIONS TOWER

EXISTING PROPOSED TO BE PROTECTED

EXISTING PROPOSED TO BE RELOCATED

PROPOSED CARRIAGEWAY SURFACING

PROPOSED CIVIL DESIGN

LINZ PROPERTY BOUNDARY

PROPOSED RETAINING WALL

EXISTING DESIGNATION BOUNDARY

FOOTPATH / SHARED USE PATH

BERM

PROPOSED GUARDRAIL

PROPOSED WIRE-ROPE

PROPOSED BRIDGE STRUCTURE

MH

EXISTING WATER PIPE (ABOVE DN600)W

PROPOSED NOISE WALL

This drawing is confidential and shall only be used for the purpose of this project. The signing of this title block confirms the design and drafting of this project have been prepared and checked in accordance with the AECOM quality assurance system to ISO 9001.
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