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MANAGEMENT DEVICES.
STORMWATER MANAGEMENT DEVICES HAVE BEEN DESIGNED AND SIZED TO PROVIDE FULL TREATMENT.

EXTENDED DETENTION AND PEAK FLOW ATTENUATION UP TO THE 10-YEAR ARI EVENTS PER NZTA

TREATMENT STANDARDS AND WILL BE REFINED DURING DETAILED DESIGN.
COLOURS OF CATCHMENTS CORRESPOND TO COLOURS OF STORMWATER MANAGEMENT DEVICES.
REFER TO DRAWINGS WGR-DES-DNG-00-DRG-1001 TO 1006 FOR STORMWATER DRAINAGE LAYOUT PLANS.
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PROPOSED ROAD
EXISTING STREAM CULVERTS
EXISTING RAILWAY |P — 4' PROPOSED CROSS

CULVERTS

D T GILITY DIVERTED CATCHMENTS
- CLEAN WATER

ROADSIDE SWALE

- 11

'CLEAN' PADDOCK
RUNOFF DIVERSION STORMWATER
DRAINS |:| - MANAGEMENT

STORMWATER DEVICE CATCHMENTS
TREATMENT FACILITY -
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2(‘)0 300 mm

100

50

10 mm

0

(%

PADDOCK DIVERSION P10
DIRECTED TO EXISTING
WATERCOURSE CH. 15045

CATCHMENT 18 AND 19 TO
BE DIRECTED TO STF 5

LINE

€ TO WAIROA

CATCHMENTS 21 AND P12 TO
BE DIRECTED TO EXISTING

WATERCOURSE CH. 15290 STORMWATER TREATMENT FACILITY 6

CATCHMENT AREA = 3.18Ha
SURFACE AREA = 3,176m?

_— IL=10541m
RL @ TOP OF EMBANKMENT = 107.01m

CATCHMENT 20 TO BE —
DIRECTED TO EXISTING
WATERCOURSE CH. 15045

CATCHMENTS 23, 24, 25, P14, P15
AND P16 DIRECTED TO STF 6

W
oS
\\“\\\\\‘“‘
[ \

CATCHMENTS 22A AND 22B
DIRECTED TO EXISTING
WATERCOURSE CH. 15290

PADDOCK DIVERSION P17 TO BE
DIRECTED TO PROPOSED
OVERLAND FLOW CHANNEL - SEE
U4-CH15820-STOCK UNDERPASS
DETAIL ON SHEET NO. 31

PADDOCK DIVERSION P19 TO
BE DIRECTED TO EXISTING
ROADSIDE DRAIN

\

[y
s
ﬂ
(]
5
mniii""'n'i.',",,'--....,,"""_im 5
CATCHMENTS 26 AND P18 TO
BE DIRECTED TO EXISTING

PADDOCK DIVERSION P15 TO BE DIRECTED
TO PROPOSED OVERLAND FLOW CHANNEL -
SEE U4-CH15820-STOCK UNDERPASS DETAIL
ON SHEET NO.31

ROADSIDE DRAIN

NOTES:

1.  THESE DRAWINGS ILLUSTRATE THE INDICATIVE DESIGN CATCHMENTS FOR THE PROPOSED STORMWATER
MANAGEMENT DEVICES.

2. STORMWATER MANAGEMENT DEVICES HAVE BEEN DESIGNED AND SIZED TO PROVIDE FULL TREATMENT.
EXTENDED DETENTION AND PEAK FLOW ATTENUATION UP TO THE 10-YEAR ARI EVENTS PER NZTA
TREATMENT STANDARDS AND WILL BE REFINED DURING DETAILED DESIGN.

3. COLOURS OF CATCHMENTS CORRESPOND TO COLOURS OF STORMWATER MANAGEMENT DEVICES.
PADDOCK DIVERSION P11 4. REFER TO DRAWINGS WGR-DES-DNG-00-DRG-1001 TO 1006 FOR STORMWATER DRAINAGE LAYOUT PLANS.
DIRECTED TO EXISTING 5. EXISTING STREAM DATA SOURCED FROM LINZ DATA SERVICE, NZ RIVER NAME LINES (PILOT).
WATERCOURSE CH. 15290
PADDOCK DIVERSION P13 LEGEND
DIRECTED TO KINGS CREEK M PROPOSED ROAD
EXISTING STREAM CULVERTS
PRI EXISTING RAILWAY I>— — _<| PROPOSED CROSS
PADDOCK DIVERSION P9 CULVERTS
DIRECTED TO EXISTING <<LLLLLLLLLL<<  DISCHARGE TO DIVERTED CATCHMENTS
WATERCOURSE CH. 14700 ;zi’ggﬁ”;;;;ﬁ“” ~CLEAN WATER
o 1]
"CLEAN' PADDOCK
RUNOFF DIVERSION STORMWATER
DRAINS |:| |:| MANAGEMENT
DEVICE CATCHMENTS
STORMWATER
TREATMENT FACILITY |:|
N
PLAN
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EXISTING PACIFIC
| COAST HIGHWAY
41 (STATE HIGHWAY 2)

EXISTING CULVERT 1
C12200

CATCHMENT AREA 3
140.7 Ha
+ CATCHMENT AREA 2
42 Ha
B DESIGN CULVERT 3 DESlGN CULVERT 6
C13190 C15045

DESIGN CULVERT 5
C14700

DESIGN CULVERT 4

C14200

V4
1

DESIGN CULVERT 2
CH. 12815

CATCHMENT AREA 4
20.2Ha

% | CATCHMENT AREA 5
35.8Ha

Catchment Number Live/wet
Catchment No. |Roading Chainage. | Area (Ha) Initial Culvert Size Length waterway Passage
--
No fish
2/C12815 4.200 DN450 passage

WORKING PLOT
CONCEPT DESIGN
PRELIMINARY
PRELIMINARY

Original sheet size A1 (841x594)

1/C122 70.900 (x2) 2.5m x 1.0m

(x2) 2.5m x 1.0m

4.0m x 1.02m (or 2x2.0m

4.0m x 1.02m (or 2x2.0m
35.800 barrels) 53 Yes

5/C147

6/C15045

7/C152900

C:\pwworkdir\Exports\Waikare Gorge\WGR-DES-DNG-00-DRG-0010.dwg Layout1

11.2021

09.2022

C imbers

P P

No fish
passage

PLAN
SCALE 1: 10000

£

CATCHMENT AREA 7
10.8 Ha

DESIGN CULVERT 7
C15290

A% DESIGN CULVERT 8

y BRIDGE 15550

CATCHMENT AREA 9
2.6 Ha

EXISTING PACIFIC COAST HIGHWAY
(STATE HIGHWAY 2)

WAKA KOTAHI

NZ TRANSPORT

\\\l)
@Stantec ~
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300 mm

2(‘30

1(‘)0

50

PRECAST CONCRETE INLET HEADWALL

BASE OF CULVERT TO BE FILLED

WITH MINIMUM OF 100mm

NATURAL STREAMBED MATERIAL

EXISTING UPSTREAM BED

RIP-RAP TO BE LAID AT
5H:1V ORLESS TO

ALLOW FISH PASSAGE

S-o

ROCK LAYER PLACED LOCALLY
AROUND TIMBER POLE FOR
SCOUR PROTECTION

FILL EMBANKMENT
(INDICATIVE)

PRECAST CONCRETE INLET HEADWALL

EXISTING DOWNSTREAM
BED PROFILE

JOINTING TO BE AS
PER MANUFACTURERS
SPECIFICATION

INSTALLED
EMBEDED FISH PASSAGE CULVERT - TYPICAL DETAIL
NTS
CONCRETE INLET HEADWALLS WITH SAFETY
FENCE (WHERE HEIGHT ID GREATER THAN 1m
TREATED TIMBER POLE ;\L
DEBRIS RACK SECONDARY INLET RISER WITH
CULVERT SCRUFFY DOME (DIA VARIES)
/ (DIA VARIES)
FLOW APRON ELOW ‘
—

'5?‘\@‘\
31
—>

O

TYPICAL CULVERT INLET
(WITH RELEIF INLET AND DEBRIS RACK - PLAN VIEW
NTS

EROSION PROTECTION
(EXTENT VARIES)

SECONDARY INLET (WHERE

REQUIRED) RISER WITH

TREATED TIMBER POLES DEBRIS SCRUFFY DOME (DIA. VARIES)

RACK (SHOWN INDICATIVELY ONLY)

SAFETY RAIL (TYP) \

REFER TO CULVERT
SCHEDULE

o) ri@zexezan:
\ 400mm LAYER OF

200mm DIA. RIPRAP
WITH GEOTEXTILE

SECTION ‘
\_/

TYPICAL CULVERT INLET

g

—
\ CULVERT

(DIA VARIES)

HEIGHT VARIES

0.250m

WITH FLOOD PROTECTION AND MITIGATION - DEBRIS RACK AND SECONDARY INLET

NTS

RIP-RAP TO BE LAID AT 5H:1V OR
LESS TO ALLOW FISH PASSAGE

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

SE815 REINFORCING
CENTRALLY PLACED

0.35m

MiIN 0.500m
GEOTEXTILE FLow

SLOPE 1:2.38

SLOPE 1:6.7

CONCRETE LINED DRAIN - TYPICAL DETAIL
NTS

CONCRETE INLET HEADWALLS WITH SAFETY
FENCE (WHERE HEIGHT ID GREATER THAN 1m

CULVERT
/ (DIAVARIES)

FLOW _‘

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

TYPICAL CULVERT OUTLET (RIPRAP APRON) - PLAN VIEW
NTS

PROFILE

SAFETY RAIL (TYP)

CULVERT

/ (DIA VARIES)

VARIES -

LOW FLOW CHANNEL FOR FISH PASSAGE.

0.250m

PRECAST WINGWALL TO SUIT
PIPE DIA. DN450mm OR GREATER

RIPRAP ON GEOTEXTILE

CHANNEL DEPRESSED INTO RIPRAP
APRON, BACKFILLED WITH GAP40 UP TO
1.0m EITHER SIDE TO FILL VOIDS

SECTION .
\_/

TYPICAL CULVERT OUTLET (RIPRAP APRON)
NTS

FINISHED GROUND

LOW FLOW CHANNEL

CONCRETE INLET HEADWALLS WITH SAFETY
FENCE (WHERE HEIGHT ID GREATER THAN 1m

CULVERT

/ (DIA VARIES)

FLOW _‘
<

HORIZONTAL FLOOR

TOE OF RIPRAP

TYPICAL CULVERT OUTLET (RIPRAP BASIN) - PLAN VIEW
NTS

BACKFILL LOCALLY AROUND OUTLET
STRUCTURE WITH 150mm DIA. ROCKS
TO MATCH SURROUNDING LEVELS

SAFETY RAIL (TYP)
CHANNEL 1.98m \

APRON VARIES | 1.35m

‘
I
LOW FLOW ‘
CHANNEL
FLOW
| <

71 \—j\\ ’ -

o] ]ﬁ A
RIPRAP ON GEOTEXTILE
DISSIPATOR POOL DEPTH (VARIES)
SECTION ( E >

TYPICAL CULVERT OUTLET (RIPRAP BASIN)
NTS

FINISHED GROUND
PROFILE

CULVERT

/ (DIA VARIES)

o
]
a
a
o
@
=
]

=

\
|

PRECAST WINGWALL
TO SUIT PIPE DIA.
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300 mm

2(‘]0

1(‘)0

50

WIRE ROPE BARRIER VARIES

1
300mm TOPSOIL 4

CUT DOWN AND EXPOSE NATURAL CLEAN SAND / GRAVEL / COBBLES

WHERE IN SITU SOILS HAVE LOW INFILTRATION RATES, REPLACE WITH

IMPORTED WELL-DRAINING MATERIAL LINED WITH GEOTEXTILE
WRAPPED AROUND SIDES TO PREVENT MIGRATION OF MEDIA

TYPICAL DEPTH 1.0m

TYPICAL WIDTH >9.0m

SWALE PLANTING IN
/ACCORDANCE WITH NZTA P39

BASE LEVEL OF SOAKAGE SUBSTRATE

50-100mm RIVER STONE OR WELL
DRAINING IN-SITU MATERIAL.

LOW-MAINTENANCE PLANTING
ABOVE WQF LEVEL

100-YR ARI WATER LEVEL
Avd

CHECK DAMS TO INCREASE

HYDRAULIC RESIDENCE TIME

300mm TOPSOIL

WETLAND VEGETATION IN
ACCORDANCE WITH NZTA P39
ORIFICE TO

RELEASE WQV
OVER 24 HRS

SHOULDER

SATURATED ZONE NO DEEPER THAN 100mm

\SOAMGE VIAINSITU

WELL-DRAINING SANDS/GRAVELS

SCRUFFY DOME RISER

WETLAND SWALE DETAIL

NTS

ROAD SURFACE

3.5m TYPICAL
TYPICAL VEGETATED SWALE DETAIL WITH INFILTRTION
NTS MAX DEPTH 0.6m (0.5m TYP)
SHRUBS, FLAX OR SMALLER
£l TN i TREES TO PROVIDE CHANNEL
‘ S~ LT SHADE
£
2 /)<
= 1 % ,T,Jéz] " \_RIPRAP 300mm DA, EXISTING GROUND PROFILE
% BIDIM A39 GEOTEXTILE 600mm THICK ON BIDIM A39
a OR SIMILAR APPROVED 1.0m TYPICAL \
3 PINNED TO GROUND Nz S\ 7 -
& UNDER RIPRAP NRW. N7 ~o
= ROCK CONVEYANCE GHANNEL DETAIL Q ‘.ﬁ\m‘\\// / S~
NTS O\
VARIES Cury, ~ ' —2
WIRE ROPE BARRIER TYPICAL WIDTH >9.0m| U g 3 1 3
SWALE PLANTING IN Tige N w
ACCORDANCE WITH NZTA P39 g
[ RIPARIAN PLANTING 100 YEAR LEVEL
E TOE PROTECTION AT OUTER BEND A YEARLEVEL _
300mm TOPSOIL (——
RIPRAP ROCKS, COMPACTED 5
TYPICAL VEGETATED SWALE DETAIL BEDDING / GEOTEXTILE AS REQUIRED i i
NTS BASE WIDTH VARIES
OPEN CHANNEL / STREAM DIVERSION TYPICAL CROSS SECTION
FOR EXTENSION/DIVERSION OF NATURAL STREAMS
NTS
FILL SLOPE VARIES- @
N [4 RIPARIAN PLANTING TO
S z MATCH EXISTING LANDSCAPE
& ROCK SIZE TO BE 100mm TO 300mm MIX
o
DOWNSTREAM FACE
AT A SLOPE OF 2:1
300mm TOPSOIL 1o~ <1 300mm MINIMUM
POSITIONING OF CHECK DAMS
CUT SLOPE VARIES-
53 SPACING (m) SPACING (m)
BASE WIDTH VARIES 2 £ SLOPE OF SITE | BETWEEN DAMS | BETWEEN DAMS
i i (LESS THAN) WITH A 450mm | WITH A 600mm
£ SPACING (SEE TABLE, CENTRE HEIGHT | CENTRE HEIGHT
OPEN CHANNEL / TYPICAL CUT-OFF DRAIN - AT BASE OF CUT/FILLS 3 é,ﬁ )
NTS 2% 24 30
TYPICAL ELEVATION OF CHECK DAM 0
2-4% 12 15
NTS
4-7% 8 1
7-10% 5 6
Es
SE UNSUITABLE - Use | UNSUITABLE - USE
S STABILISED
B £ 10% STAB(;L';SSEF?EE:"FfC'“NEL CHANNEL OR
SPECIFIC
ENGINEERED DESIGN | pyGINEERED DESIGN
TYPICAL SECTION OF CHECK DAM
NTS
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300 mm

200

100

50

10 mm

0

INLET

OUTLET

CULVERT WIDTH

BANK WIDTH

WINGWALL \M BED, MIXED WITH LARGER
MPROVE SUBSTRATE STABILITY
ROCK SET AT OR
BELOW TAIL WATER
LEVEL 6 O
GRADE TO SUIT (AN @ ™
— — WL
O 1:20 MAXIMUM \_/ <J <
WL .
v o Q XISTING SOIL OR BEDDING MATERIAL
- \ROUND CULVERT
WINGWALL FLOOR COMPACTED ROCK AND
TO BE AROCK GRAVEL LINING 300 MIN
RAMP. ?
BED MATERIAL IN CULVERT TO MIMIC EXISTING ST
CULVERT OUTLET WITH WINGWALL ROCK WHERE REQUIRED TO REDUCE VELOCITY Al
AN SECTION /B
T NTS
FISH PASSAGE IMPROVEMENT ROCKRAMP AND POOL
NTS
CULVERT WIDTH
BANK WIDTH
VELOCITY IN THE CULVERT TO BE
SIMILAR TO EXISTING STREAM
(B )
N
THE CULVERT INVERT IS TO BE BED MATERIAL IN CULVERT TO
POSTIONED BELOW THE STREAM | MIMIC EXISTING STREAM BED,
BED BY 25% OF CULVERT HEIGHT ] I MIXED WITH LARGER ROCK
\ WHERE REQUIRED TO REDUCE
g LARGE RADIUS (DIA>150mm) PLACED TO VELOCITY AND IMPROVE
FORM A ZIGZAG STAIRWAY.(CLEAR FLOW SUBSTRATE STABILITY
! CHANNEL MEANDERS THROUGH ROCK
B RAMP) REFER NOTE 3,4 AND 5 B
] V&
< £
EXISTING SOIL OR ‘
H i BEDDING MATERIAL
I AROUND CULVERT
{ WL
\ Al L
AT 2 X 3%
ROCK RAMP SECTION /A SECTION /B
NTS \__/ NTS \__/
FISH PASSAGE ROCKRAMP ONLY
NTS
CULVERT PRECAST BOX CULVERT
ROCK WEIR SET AT OR BELOW
TAIL WATER LEVEL
GRADE TO SUIT
1:20 MAXIMUM
GAPS FOR FISH PASSAGE PRECAST BAFFALES
COMPACTED ROCK AND
DROP AT CULVERT GRAVEL LINING 300 MIN
OUTLET
ROCKRAMP AND POOL FOR
CULVERT WITHOUT WINGWALL PRECAST BOX CULVERT WITH FISH PASSAGE
NTS
REVISION | AMENDMENT DRAWN CHECKED | APPROVED DATE SCALES ORIGINAL SIZE PROJECT
A__| WORKING PLOT PAC 11.2021 AS SHOWN @ A1 A1 WAKA KOTAHI
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300 mm

200

100

50

10 mm

0

- 30mm MIN MORTAR INFILL 300mm@ CLASS 4 RCRRJ
300mm@ CLASS 4 RCRRJ BETWEEN PRECAST LIDS SUMP LEAD TO MANHOLE
SUMP LEADS TO MAN
STEEL PLATE (IF DIRECTED HOLE STEEL PLATE (IF DIRECTED s
( _z BY ENGINEER) 2
BY ENGINEER) p P
//// A Z
7 ; A
12 5! S8 - oy KERB AND CHANNEL
£ {3 KERBAND CHANNEL . £ REFERTOSD170
£ REFER TO SD170 &
?3\\/ \@// ?}\\r H— ,T—, ~y

TYPICAL SINGLE BACK ENTRY SUMP/GRATE

300mm@ CLASS 4 RCRRJ SUMP
CONNECTION LEAD BETWEEN

SUMPS

y

TYPICAL DOUBLE BACK ENTRY SUMP/GRATE

NTS
NTS
MATCH KERB AND CHANNEL
PROFILE. REFER TO SD170
HUMES OR SIMILAR APPROVED CAST HUMES OR SIMILAR APPROVED PCC
IRON FRAVE AND GRATE. REFER T0 PRECAST LID WITH STEEL PLATE AND
SPECIFICATION KERB
i f=3
3 s
wl 2y |-
4 b

300mm@ CLASS 4 RCRRJ =

SUMP CONNECTION LEAD < 7N

BETIVEEN SUNPS () 300mm@ CLASS 4 RCRRJ SUMP

S N NS CONNECTION LEAD BETWEEN SUMPS
S HUMES OR SIMILAR APPROVED - N

@600mm PRECAST CONCRETE RISER 8 HUMES OR SIMILAR APPROVED

WITH UNFLANGED INTERNAL BASE. @600mm PRECAST CONCRETE RISER

NOMINAL RISER LENGTH 1200mm. WITH UNFLANGED INTERNAL BASE.

NOMINAL RISER LENGTH 1200mm.
SECTION WITHOUT BACK ENTRY
SECTION /AN SECTION WITH BACK ENTRY

NG SECTION /A
NG
TYPICAL ENTRY SUMPS
REVISION | AMENDMENT DRAWN CHECKED | APPROVED DATE SCALES ORIGINAL SIZE PROJECT
A | WORKING PLOT PAC AS SHOWN @ A1 A1 WAKA KOTAHI
B CONCEPT DESIGN JM NK LY 02/2022 \ \ \ ) — SR SESioNED ASPROVED TAlRAWHlTl ROAD PACKAGE PANEL
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300 mm

200

50

10 mm

|,|,|,u,|,u||| L

0

Inlet structure Water Quality Outlet riser with

. fo forebay Foreba Valume lavel seruffy dome
Rock-lined emergency Outlet riser with bund Y Shallow marsh (wav) Y
spillway 100mm above fy d 100-yr ARI Weir overflow to zone (0.3m deep)

max water level seruily dome attenuation volume detention pond Permanent

Outlet structure with
erosion protection

Deep marsh zone water level

(0.5m deep)

l

Outlet structure with
erosion protection

1.5m
5 Banded bathymetry wetland
‘) ! Anti-seep
Orifice to Orifice to release collar
) \ Detention pond Sediment forebay wetland 300mm topsoll over WQV aver 24 hrs Receiving
AT:“S:fp Forebay drain pipe impemeable geotextile liner waterway
. Orifice to limit outflow to with valve where required
Recalyl recgil\j?r?; E:’;?e::‘ay pre-construction 10-yr
ecelving ARI peak flow Section
waterwa LTt
v Outlet structure with
erosion protection
Planting on banks to promote
shade and provide amenity
Weir overflow to
Forebay drain pipe detention pond =
with valve
Inlet/outlet structure
with riprap
ol e Detention pond
ediment forebay Rock-lined emergency
spillway to receiving
waterway
Orifice to wetland
Receiving
Vegetated waterway
el Outlet riser with
Deep marsh zone scruffy dome
(0.5m deep)
Shallow marsh *
zone (0.3m deep)
Banded
bathymetry
Minimum 3m-wide maintenance wetland
access track metalled to
minimum depth of 300mm
Wetland planting in *’
accordance with NZTA P39
Side slopes no steeper than
1V:3H above max water level
Outlet structure with
erosion protection
Plan
Typical forebay-wetland-pond arrangement to receiving waterway arrangement
(NOT TO SCALE)
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