
0.5m

0.5
m

SE62 MESH AT MID-DEPTH. 50mm MIN
COVER FOLD AND LAP 200mm MIN

120mm MIN THICKNESS, 30MPa STEEL FIBRE
REINFORCED SHOTCRETE. HARD BROOM
FINISH. SAWCUT GREEN CONCRETE 20mm
DEEP EVERY 3m

ROADSIDE BARRIER DEFLECTION
AND UTILITIES ZONE

TYPICAL ROADSIDE CONVEYANCE CHANNEL
NTS

0.5m0.5m

CUT BATTER AS SPECIFIED

1:1

SWALE BASE WIDTH

4
1

VA
RI

ES
DE

SI
GN

 D
EP

TH
(R

EF
ER

 T
O 

W
ET

LA
ND

SW
AL

E 
SC

HE
DU

LE
)

4
1

600mm MINIMUM DEPTH COHESIVE SITE-WON
STRUCTURAL FILL COMPACTED. NO SUBSOIL
DRAINS FOR WETLAND SWALES

TYPICAL WETLAND SWALE CROSS SECTION DETAILS
NTS

HIGWAY BATTER FOUR WETLANDS PLANTS PER SQ.
METRE ON BASE AND SIDES TO
TOP WATER LEVEL

300mm TOP SOIL

COIR MATTING FOR FULL LENGTH OF
SWALE INCLUDING SLOPED SIDES

25
0m

m

SWALE

100
OVERLAP

75
mm

300mm

GRASS OR PLANTING
AS REQUIRED

GEOTEXTILE FABRIC
STRENGTH CLASS A,
FILTRATION CLASS 1

TYPICAL TREATMENT SWALE
NTS

1.0m TYPICAL BASE WIDTH

50
0m

m 
TY

PI
CA

L D
EP

TH

1

3

SUBSOIL DRAINAGE REQUIRED WHERE SWALE
GRADIENT IS LESS THAN 2% UNLESS IT CAN BE
DEMONSTRATED THAT THE UNDERLYING SOILS
ARE SUFFICIENTLY PERMEABLE TO PREVENT
PONDING.

COIR MATTING FOR FULL LENGTH OF
SWALE INCLUDING SLOPED SIDES

300mm TOPSOIL 25-40mm DRAINAGE
AGGREGATE

PERFORATED PIPE - 100Ø

CUT SLOPE (VARIES) 150Ø ROCK, 300 DEEP ON GEOTEXTILE

FILL SLOPE (VARIES)

TYPICAL CUT-OFF DRAIN ( ROCK LINED)
( VELOCITY > 2.0 m/s )

NTS

BASE WIDTH VARIES
(0.6m TYP.)

FLOW

DEPTH VARIES

1
22

1

2.0m MIN WIDTH
ABOVE CUT BATTERS

TYPICAL CUT-OFF DRAIN ( GRASSED)
(VELOCITY < 2.0m/s)

NTS

2.0m MIN WIDTH
ABOVE CUT BATTERS

CUT SLOPE (VARIES)

0.3m TOPSOIL

FILL SLOPE (VARIES)

BASE WIDTH VARIES
(0.6m TYP.)

FLOW

DEPTH VARIES

1
2

1
2

GRASSED
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A
BASE WIDTH

10% AEP

1% AEP

30
0m

m 
TY

PI
CA

L F
RE

EB
OA

RD

E

X
1

X
1

50% AEP

RIPRAP

THICKNESS

0.3m TYPICAL 0.3m TYPICAL

STREAM DIVERSION (TYPE 1) - FARM DRAIN
TYPICAL SECTION

1:25

300mm TOPSOIL
WHERE PLANTING IS
SPECIFIED

LOW PLANTING THAT IS NOT
AN IMPEDIMENT TO FLOW

200mm DIA. COIR LOGS

COIR MATTING BC1200 OR SIMILAR
APPROVED, PINNED INTO STREAM BANK

VOID FILLED RIPRAP FORMS THE BASE LEVEL
OF THE STREAMBED WHERE ROCK-LINING IS
SPECIFIED. WHERE CALCULATED 2 YEAR ARI
FLOW VELOCITY IS LESS THAN 0.6m/s, STREAM
BED MAY COMPRISE 60% NATIVE GROUND AND
40% ROCK

LARGE BOULDER ON OUTER BEND AT BANK
TOE IF BEND ARMOURING IS SPECIFIED

NOTES:
1. RIPRAP ARMOURING SHOWN ON STREAM CROSS SECTIONS REPRESENTS OUTER BENDS OF THE

DIVERTED STREAMS AND WHERE DIVERSION IS CONSTRUCTED ADJACENT TO ROAD FILL EMBANKMENT
WHERE EROSION IS MORE LIKELY. THE REMAINING PORTIONS WILL BE STABILISED BY THE USE OF
BIO-ENGINEERING TECHNIQUE CONSISTING OF THE COMBINATION OF ROCKS AVAILABLE ON SITE,
COCONUT COIR LOGS AND VEGETATION.

NATIVE RIPARIAN PLANTING (5m TYPICAL) NATIVE RIPARIAN PLANTING (5m TYPICAL)W = GEOMETRIC RIPRAP WIDTH

1.0m 1.0m

NOTE:
1. FOR STRUCTURAL FILL UNDER SPOIL SITE STREAM DIVERSIONS, THE TOP

0.5m OF FILL MUST MEET STRUCTURAL FILL REQUIREMENTS, REFER TO
EARTHWORKS SPECIFICATION FOR STRUCTURAL FILL REQUIREMENTS.

X

1

X

1

TYPICAL SECTION
1:25

SPOIL SITE STREAM DIVERSION

0.5
m 

MI
N

STRUCTURAL FILL - SEE NOTE 1

SPOIL SITE STREAM DIVERSIONS MAY
BE TYPE 1 TO 3 CHANNELS. HABITAT
FEATURES ARE NOT REQUIRED FOR
THE SPOIL SITES. PLANTING TO
COMPRISE TOPSOIL AND GRASS
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STEEP STREAM DIVERSION - TYPE 3

SECTION A
-

LOWLAND STREAM DIVERSION - TYPE 2

ROCK GRADE CONTROL
STRUCTURE IN BED

10-20m RIPARIAN PLANTING

COMPLEXITY: VARIETY OF LOGS & ROCKS
THAT CHANGE FLOW PATTERNS &
PROVIDE RESTING PLACES FOR FISH

10-20m RIPARIAN PLANTING

LOW PLANTING THAT IS
NOT AN IMPEDIMENT TO
FLOW

MARGIN PLANTING INTO
VEGETATED STRUCTURES
AT THE OUTSIDE OF BENDS

REINFORCEMENT OF THE CHANNEL
AT THE OUTSIDE BEND - KEYED
INTO BANK

LARGE BOULDERS & LOGS
FOR FLOW COMPLEXITY

ROCK SUBSTRATE FORMS
THE BASE LEVEL OF
STREAM BED

COIR LOGS

REINFORCEMENT OF THE CHANNEL
AT THE OUTSIDE BEND - KEYED
INTO BANK

LOW PLANTING THAT IS
NOT AN IMPEDIMENT TO
FLOW

LARGE ROCK SUBSTRATE
FORMS THE BASE LEVEL
OF STREAM BED

LOW FLOW

LOW FLOW

LOW FLOW

100Y ARI

2Y ARI

2Y ARI

100Y ARI

CASCADE POOL

COMPLEXITY

10-20m RIPARIAN PLANTING

10-20m RIPARIAN PLANTING

LARGE BOULDERS & LOGS
FOR FLOW COMPLEXITY

MARGIN PLANTING
INTO VEGETATED
STRUCTURES AT THE
OUTSIDES OF BENDS

SECTION A
-

MARGIN PLANTING
INTO VEGETATED
STRUCTURES AT THE
OUTSIDES OF BENDS

CASCADE POOL

COMPLEXITY

10-20m RIPARIAN PLANTING

10-20m RIPARIAN PLANTING

SECTION A
-

0

SCALE 1:25

500250 1000mm



FILL EMBANKMENT
(INDICATIVE) PRECAST CONCRETE OUTLET HEADWALL

BASE OF CULVERT AND HEADWALL
APRON TO BE FILLED WITH
MINIMUM OF 100mm NATURAL
STREAM BED MATERIAL

EXISTING UPSTREAM BED

RIPRAP TRANSITION TO BE
LAID AT 5H:1V OR LESS TO
ALLOW FISH PASSAGE JOINTING TO BE AS PER

MANUFACTURER'S
SPECIFICATIONS

BASE OF CULVERT AND HEADWALL APRON TO BE FILLED WITH
NATURAL STREAM BED MATERIAL AT CULVERT OUTLET
(EXCAVATED TO EMBED THE PIPE). FILL IS TO BE PROGRESSIVELY
PLACED AS SECTIONS OF PIPE ARE INSTALLED.

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

EXISTING DOWNSTREAM
BED PROFILE

EM
BE

DM
EN

T 
DE

PT
H 

BE
LO

W
EX

IS
TI

NG
 S

TR
EA

M 
BE

D 
VA

RI
ES

FLOW FLOW

PRECAST HEADWALL

EXISTING
UPSTREAM BED

FILL EMBANKMENT
(INDICATIVE)

PRECAST WINGWALL

EXISTING DOWNSTREAM
BED PROFILE

OUTLET RIPRAP

CONCRETE OUTLET STRUCTURE
WITH SAFETY RAIL

CULVERT

CULVERT (DIA VARIES)SAFETY RAIL (TYP)

PRECAST WINGWALL TO SUIT PIPE

FINISHED GROUND PROFILE

VARIES

RIPRAP ON GEOTEXTILE

CULVERT

BACKFILL LOCALLY AROUND OUTLET

MATCH SURROUNDING LEVELS

PRECAST WINGWALL TO
SUIT PIPE DIAMETER

FINISHED GROUND PROFILE

BASIN LENGTH (VARIES)CHANNEL
DISSIPATOR POOL LENGTH (VARIES)APRON (VARIES)

RIPRAP ON GEOTEXTILE

EM
BE

DD
ED

LOW FLOW CHANNEL

2
1

3
1

CONCRETE HEADWALL STRUCTURE
WITH SAFETY RAIL

CULVERT

DO
W

NS
TR

EA
M 

W
ID

TH
 O

F
BA

SI
N 

(V
AR

IE
S)

VA
RI

ES

TOP OF RIP RAP

LOW FLOW CHANNEL

FLOW

APRON

HORIZONTAL FLOOR

DISSIPATOR POOL DEPTH (VARIES)

FLOW

FLOWFLOW

3:1

CONCRETE INLET HEADWALL WITH SAFETY
FENCE (WHERE HEIGHT IS GREATER THAN 1m)

CULVERT

3:1

APRON

25
0

REFER TO CULVERT
SCHEDULE

CULVERT

FLOW

SECONDARY INLET(WHERE REQUIRED)
RISER WITH SCRUFFY
DOME (DIA VARIES)

SAFETY RAIL (TYP)

SECONDARY INLET
RISER WITH SCRUFFY
DOME (DIA VARIES)

EROSION
PROTECTION
(EXTENT VARIES)

10
00

FLOW

TREATED TIMBER
POLE DEBRIS RACK

HE
IG

HT
 V

AR
IE

S

SPAT ROPE- 4 x STRANDS OF TENSIONED
SUPER XMAS TREE ROPE CONNECTED TO
WINGWALL WITH SHACKLE AND CHEMSET
BOLT INTO APRON

LOW FLOW CHANNEL FOR FISH PASSAGE.
CHANNEL DEPRESSED INTO RIP RAP
APRON, BACKFILL WITH GAP40 UP TO 1.0m
EITHER SIDE TO FILL VOIDS

EMBEDDED FISH PASSAGE CULVERT-TYPICAL DETAIL

SECTION A
-

TYPICAL CULVERT INLET
WITH FLOOD PROTECTION AND MITIGATION - DEBRIS RACK AND SECONDARY INLET

SPAT ROPE FISH PASSAGE CULVERT-TYPICAL DETAIL

TYPICAL CULVERT OUTLET (RIPRAP BASIN) - PLAN VIEWTYPICAL CULVERT OUTLET (RIPRAP APRON) - PLAN VIEWTYPICAL CULVERT INLET
(WITH RELIEF INLET AND DEBRIS RACK) - PLAN VIEW

SECTION B
-

TYPICAL CULVERT OUTLET (RIPRAP APRON)

SECTION C
-

TYPICAL CULVERT OUTLET (RIPRAP BASIN)

A
-

B
-

C
-

STRUCTURE WITH 150mmØ ROCKS TO

PRECAST CONCRETE INLET HEADWALL

DIAMETER 450mmØ OR GREATER

FLOW
FLOW

LOW FLOW CHANNEL FOR FISH PASSAGE.
CHANNEL DEPRESSED INTO RIP RAP
APRON, BACKFILL WITH GAP40 UP TO 1.0m
EITHER SIDE TO FILL VOIDS

3:1

3:1

3:1

3:1

TREATED TIMBER POLE DEBRIS RACK WHERE
REQUIRED (SHOWN INDICATIVE ONLY)

ROCK LAYER PLACED LOCALLY
AROUND TIMBER POLE FOR
SCOUR PROTECTION

400mm LAYER OF
200mmØ RIPRAP
WITH GEOTEXTILE

VARIES

FLOW FLOW

FLOW

FLOW

WHERE REQUIRED

GRAVEL EMBEDMENT
WHERE SPECIFIED

GRAVEL EMBEDMENT
WHERE SPECIFIED GRAVEL EMBEDMENT

WHERE SPECIFIED
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A
-

PLAN - TYPICAL WETLAND FOREBAY
1:100

APRON WIDTH AT HEADWALL (A)MIN 1.0m MIN 1.0m

APRON WIDTH AT END (W)

MI
N 

1.0
m

INCOMING PIPE DIAMETER (d)

AP
RO

N 
LE

NG
TH

 (L
1)

3
1

PRE-CAST CONCRETE HEADWALL
TO NOT EXCEED 1.5m HEIGHT

REFER TO WETLAND INLET PROTECTION DETAILS
FOR RIPRAP DIMENSIONS AND SIZING

ROCKLINED FOREBAY
D50 = 150mm RIPRAP, 300mm THICK
PLACED OVER CLASS D GEOTEXTILE.

FOREBAY BUND

100 YEAR WATER LEVEL 

TYPICAL WETLAND SECTION
NTS

EXISTING GROUND

SEDIMENT
FOREBAY POOL

UNDERCUT IN FILL AREAS TO
SOIL WITH MIN 60KPa SHEAR

STRENGTH AND BACKFILL WITH
STRUCTURAL FILL. EXTENT TO BE

DETERMINED BY DESIGNER

SUBMERGED FOREBAY
BUND, TYPICALLY GABION
OR BROWN ROCK

0.5-1.0m DEEP MARSH ZONE

SHALLOW MARSH ZONE 150mm
PLANTED WITH WETLAND
PLANTS, 4 PLANTS/m²

CREST

0.20 MIN TOPSOIL

BATHYMETRY CONSTRUCTED
WITH 5H:1V SIDE SLOPES

FOR OUTLET DETAILS
REFER SW1474

CLAY OR GCL LINER PROVIDED ONLY
WHERE LEAKAGE WOULD PROMOTE
STABILITY PROBLEMS, AS ADVISED BY
GEOTECH SPECIALIST

PERMANENT WATER LEVEL
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