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NOTES
1. ALL WORKS TO BE IN ACCORDANCE WITH THE

WAIKATO DISTRICT COUNCIL/IAWAI STANDARD
DETAILS AND THE WAIKATO REGIONAL
INFRASTRUCTURE TECHNICAL SPECIFICATION.
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NOTES:

1. THE PLANTING MEDIA MIX IS TO MEET THE REQUIREMENTS OF RITS & TR20/07

2. THE TRANSITION LAYER IS TO COMPRISE OF COARSE SAND OR CLEAN, WELL-GRADED GRAVEL (2-7mm
DIAMETER) WITH MINIMAL FINES.

3. THE DRAINAGE LAYER IS TO COMPRISE CLEAN, WASHED PEA GRAVEL (~10mm DIAMETER) WITH LITTLE/NO
FINES AND A MINIMUM INFILTRATION RATE OF 4,000 mm/hr. WHERE FALLS ARE ACHIEVABLE, THE DRAINAGE
LAYER MUST BE GRADED AT A MINIMUM OF 0.5% TOWARD THE OUTLET AND PROVIDE AT LEAST 50mm OF
COVER ABOVE THE DRAINAGE PIPE.

4. PLANTING AND LANDSCAPING OF RAINGARDENS WITHIN LANDSCAPE DRAWINGS AND SPECIFICATION.

RAINGARDEN COMPOSITION DETAILS

LOCATION RG1A RG1B RG2 RG3A RG3B RG4A RG4B RG5 RG6 RG8

PONDING DEPTH 0.30m

MULCH LAYER 0.05m

FILTER MEDIA 0.50m

TRANSITION LAYER 0.10m

DRAINAGE LAYER 0.20m

RETENTION LAYER 0.30m 0.40m 0.40m 0.30m 0.40m 0.30m 0.50m 0.30m 0.40m 0.30m



1% AEP (100YR ARI)
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TRACK

PERMANENT WATER LEVEL (PWL)

EXTENDED DETENTION (EDD)50% AEP (2YR ARI)
10% AEP (10YR ARI)

1% AEP (100YR ARI)

WINGWALL OUTLET TO STREAM
(MIX OF SINGLE & DOUBLE BARREL OUTLETS)
REFER DETAIL 'A' FOR TYPICAL DOUBLE BARREL SECTION

TOP OF WETLAND MIN. 300mm
ABOVE SPILLWAY WATER LEVEL

INVERT OF SPILLWAY 100mm
ABOVE FLOOD STORAGE

END OF PIPE SUPPORTED ON
CONCRETE BLOCK WITH
STAINLESS STEEL STRAPSH
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WETLAND OUTLET TO STREAM TYPICAL DETAIL
NOT TO SCALE
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EDV, 2YR, 10YR & 100 YR
CONTROLS

SPLIT WINGWALL
PRE-FORMED GROOVE
FROM MANUFACTURE

IN-SITU CONCRETE
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DETAIL 'A' MULTIPLE BARRELS SPLIT WINGWALL
NOT TO SCALE
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WETLAND OUTLET CONTROL
WETLAND 1 WETLAND 2 WETLAND 3 WETLAND 4 WETLAND 5 WETLAND 6 WETLAND 7 WETLAND 8

EDD (ORIFICE) ORIFICE TYPE 5 x 160mm 4 x 140mm 4x 120mm 5 x 140mm 4 x 130mm 4 x 150mm 4 x 100mm 4 x 120mm
IL(m) 23.60 24.60 26.30 23.65 25.15 25.50 28.20 26.45

2YR (ORIFICE) ORIFICE TYPE 5 x 180mm 5 x 150mm 5 x 180mm 5 x 180mm 4 x 150mm 5 x 180mm 5 x 130mm 5 x 100mm
IL(m) 23.95 24.90 26.70 24.00 25.60 25.90 28.50 26.80

10YR
(SPILLWAY)

LENGTH (m) 0.8 0.5 1.0 0.8 0.5 0.8 0.5 0.5
IL(m) 24.85 25.55 27.40 24.90 26.55 26.60 28.90 27.60

100YR
(SPILLWAY)

LENGTH (m) 1.5 0.2 0.5 2.0 0.5 1.5 1.0 NO WEIRIL(m) 25.10 25.85 27.65 25.15 26.75 27.00 29.20
EMERGENCY

SPILLWAY
LENGTH (m) 30 15 15 35 15 25 15 15

IL(m) 25.70 26.65 28.20 26.00 27.30 27.45 29.60 28.35



TYPICAL CONVEYANCE CHANNEL CROSS-SECTION
SCALE 1:75 @ A3

5.95m

POTENTIAL OPTIONS FOR SOAKAGE LAYER TO ALLEVIATE RESIDUAL FLOOD VOLUME EFFECTS. LOCATIONS TO BE
DETERMINED AT EPA STAGE IN COORDINATION WITH HYDROGEOLOGIST & DETAILED GROUNDWATER ASSESSMENT.
NOTE THAT SOAKAGE DISPOSAL IS NOT RELIED ON FOR THE PURPOSES OF PRIMARY SW DISPOSAL WITHIN TKE.

12.50m (TYPICAL)
5.95m0.60m

10YR LOT PIPED DISCHARGE
INTO BASE OF CHANNEL

VESTED SW RESERVE (16.0m)

1.9
8m
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1V:3H (PLANTED)
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3.50m
MAINTENANCE CORRIDOR

3.0m WIDE GRAVEL TRACK
(250mm GAP65)

TYPICAL CONVEYANCE CHANNEL CROSS-SECTION
WITH PASSING / TURNING BAY
SCALE 1:75 @ A3

RESIDUAL BERM
(POTENTIAL LANDSCAPING) PASSING / TURNING BAY (SUBJECT TO DETAILED EPA DESIGN)

VESTED SW RESERVE (16.0m)
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T 
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3.00-3.50m
MAINTENANCE TRACK

1V:3H (PLANTED)1V:3H (PLANTED)

CULVERT SPACING AND SIZING
SUBJECT TO DETAILED EPA DESIGN

3.0m WIDE GRAVEL TRACK
(250mm GAP65)

TYPICAL CONVEYANCE CHANNEL CROSS-SECTION
WITH LOW-FLOW DIVERSION BUND
SCALE 1:75 @ A3

CONVEYANCE CHANNEL (12.5m)

VESTED SW RESERVE (VARIES)

SI
TE

 B
DY

3.00m
MAINTENANCE TRACK

COMPACTED EARTH BUND TO DIVERT WQF TO RAINGARDEN.
HIGH-FLOWS TO OVERTOP BUND FOR FLOOD CONVEYANCE

SW PIPE SIZED WITH MAX CAPACITY
EQUIVALENT TO THE WQF

AMALGAMATED RAINGARDEN

1V:3H (PLANTED)

1V:3H1V:3H

1V:3H

INVERT OF CONVEYANCE CHANNEL WQF FLOWPATH

WINGWALL OUTLET

SCOUR PROTECTION

EMERGENCY SPILLWAY
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SCALE 1:100 @ A3
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BARRIER ROAD-SIDE OF CONVEYANCE CHANNEL SHALL BE PROVIDED
(IMPERMEABLE CLAY CLAP OR POLYTHENE LINER).
SUBJECT TO APPROVAL AT EPA.

PAVEMENT DESIGN SUBJECT TO DETAILED
EPA AND SUBGRADE CBR TESTING

POTENTIAL OPTIONS FOR SOAKAGE LAYER TO ALLEVIATE RESIDUAL FLOOD VOLUME
EFFECTS. LOCATIONS TO BE DETERMINED AT EPA STAGE IN COORDINATION WITH

HYDROGEOLOGIST & DETAILED GROUNDWATER ASSESSMENT.

100mm CLEARANCE BELOW INVERT
OF ROADING SUBBASE LAYER



TYPICAL SECTION - CONCEPT ON LOT STORMWATER MANAGEMENT
NOT TO SCALE
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SUMP

SDMH OUTLET TO
SOAKAGE LAYER

VESTED SW RESERVE
LO

T 
BD

Y

SI
TE

 B
DY

CONVEYANCE CHANNELMAINTENANCE
TRACK

Project

Title

Project no.

Scale

Cad file

Drawing no. Rev

Survey

Design

Drawn

Checked

By Date

Rev Description By Date

C460-5

180010-C460 TYP DETAIL.DWG

09 571 0050
Maven Associates
info@maven.co.nz
www.maven.co.nz
5 Owens Road, Epsom
Auckland 1023

®

DA
TE

:
8/3

1/2
6

F:
\M

AV
EN

\P
RO

JE
CT

S\
18

00
10

 - 
TE

 K
OW

HA
I E

AS
T\

DW
G\

18
00

10
-C

46
0 T

YP
 D

ET
AI

L.D
W

G
DA

TE
:

FI
LE

 P
AT

H:

MAVEN 10/2025

KY 08/2026

KY 08/2026

RW 08/2026

PROPOSED INDUSTRIAL
DEVELOPMENT AT
TE KOWHAI EAST
FOR TE KOWHAI EAST
LIMITED PARTNERSHIP

PROPOSED STORMWATER
MANAGEMENT DEVICES
TYPICAL DETAILS

180010

AS SHOWN @ A3

A

    

    

   

RESOURCE CONSENTA

NOTES
1. ALL WORKS TO BE IN ACCORDANCE WITH THE

WAIKATO DISTRICT COUNCIL/IAWAI STANDARD
DETAILS AND THE WAIKATO REGIONAL
INFRASTRUCTURE TECHNICAL SPECIFICATION.

2. COORDINATES IN TERMS OF NZ GEODETIC DATUM
MT EDEN 2000. LEVELS IN TERMS OF THE NEW
ZEALAND VERTICAL DATUM 2016.

3. IT IS THE CONTRACTOR'S RESPONSIBILITY TO
LOCATE ALL SERVICES THAT MAY BE AFFECTED BY
THEIR OPERATIONS.

RESOURCE CONSENTRESOURCE CONSENT

08/2026KY

INERT (NON CONTAMINANT
GENERATING) ROOF MATERIALS

DOWNPIPE

REUSE TANK

OVERFLOWPARKING &
HARDSTAND

PUMP FOR GREYWATER REUSE &
TREATMENT FILTER IF APPLICABLE

PRIVATE RAINGARDEN FOR SW
TREATMENT & INFILTRATION (IF FEASIBLE)
OR PROPRIETARY FILTER DEVICE

10YR LOT DISCHARGE
INTO BASE OF CHANNEL

1V:3H

10YR FLOWPATH

100YR FLOWPATH

100YR WL
10YR WL

100YR OVERLAND FLOWPATH BYPASSES
PIPE NETWORKS



4.00m

RECREATIONAL TRACK

4.00m

MAINTENANCE TRACK

VARIES 7.50m - 8.50m VARIES 15.00m - 17.00m VARIES 7.50m - 8.50m

40.00m

TYPICAL MANGAHEKA STREAM RECONSTRUCTION PLAN
SCALE 1:125 @ A3

INDICATIVE EX STREAM
PROFILE

TYPICAL MANGAHEKA STREAM RECONSTRUCTION SECTION
SCALE 1:125 @ A3
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GROUND LEVEL

TYPICAL BOX CULVERT CROSS-SECTION
(WITHOUT FISH PASSAGE)
SCALE: 1:50 @ A3
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COMPACTED METALBASE. DEPTH PER
GEOTECHNICAL RECOMMENDATIONS

TYPICAL BOX CULVERT LONG-SECTION
(WITHOUT FISH PASSAGE)
SCALE 1:50 @ A3

FILL MATERIAL & SLOPE
PER GEOTECHNICAL
RECOMMENDATIONS

RIP-RAP TO BE PLACED AT
ENTRY & EXIT OF CULVERT

1V:3H

PLANTED EMBANKMENT NO
STEEPER THAN 1V:3H

INDICATIVE BARRIER FIXED TO CLIVERT
TO BE CONFIRMED AT DETAILED DESIGN

COMPACTED METALBASE. DEPTH PER
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INTERNAL WIDTH (VARIES)
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GROUND LEVEL

TYPICAL BOX CULVERT CROSS-SECTION
(WITH FISH PASSAGE)
SCALE: 1:50 @ A3
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TYPICAL BOX CULVERT LONG-SECTION
(WITH FISH PASSAGE)
SCALE 1:50 @ A3

FILL MATERIAL & SLOPE
PER GEOTECHNICAL
RECOMMENDATIONS

RIP-RAP TO BE PLACED AT
ENTRY & EXIT OF CULVERT

1V:3H

PLANTED EMBANKMENT NO
STEEPER THAN 1V:3H

WINGWALL

INDICATIVE BARRIER FIXED TO CLIVERT
TO BE CONFIRMED AT DETAILED DESIGN
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INTERNAL WIDTH (VARIES)

LOW FLOW CHANNEL.
FINISHING TBC BY ECOLOGIST
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TYPICAL BOX CULVERT CROSS-SECTION
(WITH FISH PASSAGE)
SCALE: 1:50 @ A3

CULVERT M.1 & M.2  LONG-SECTION
WITH EMERGENCY SPILLWAY
SCALE 1:75 @ A3
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100 YR PEAK WATER LEVEL A (0% BLOCKAGE IN CULVERT)

100 YR PEAK WATER LEVEL B (100% BLOCKAGE IN CULVERT)
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TABLE A : CULVERT M.1 & M.2

1
3

100 YR PEAK WATER LEVEL A (0% BLOCKAGE IN CULVERT)

100 YR PEAK WATER LEVEL B (100% BLOCKAGE IN CULVERT)
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WITH THE WAIKATO DISTRICT
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MANGAHEKA ICMP CATCHMENT

TE RAPA ICMP CATCHMENT

169.322 Ha
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PR WETLAND

PR CULVERT
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CONVEYANCE CHANNEL
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PR LOT SHEET FLOW

PR RD OLFP DIRECTION

PR RD SAG/LOW PT
PR RD CREST/HIGH PT

PR LOT CONNECTION

PR MINOR OLFP

PR MAINTENANCE
TRACKS
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TRACKS

NOTES
1. ALL WORKS TO BE IN ACCORDANCE

WITH WAIKATO DISTRICT
COUNCIL/IAWAI STANDARD DETAILS
AND THE WAIKATO REGIONAL
INFRASTRUCTURE TECHNICAL
SPECIFICATION.

2. COORDINATES IN TERMS OF NZ
GEODETIC DATUM MT EDEN 2000.
LEVELS IN TERMS OF THE NEW
ZEALAND VERTICAL DATUM 2016.

3. IT IS THE CONTRACTOR'S
RESPONSIBILITY TO LOCATE ALL
SERVICES THAT MAY BE AFFECTED BY
THEIR OPERATIONS.

DRAFT FOR REVIEWDRAFT FOR REVIEWRESOURCE CONSENTRESOURCE CONSENT

08/2026SPRESOURCE CONSENTA

1:4000 @ A1

EX. GAS LINE
EASEMENT

STREAM RECONSTRUCTION TO
TIE-IN WITH EX. TWIN 1350Ø
KOURA DRIVE CULVERTS

# 196 ONION ROAD

# 304 TE
KOWHAI RD

#302 TE
KOWHAI RD

# 360 TE KOWHAI RD MANGAHEKASTREAM

CATCHMENTS 1-6 & 8 DISCHARGES
VIA THE CENTRAL STREAM INTO
THE MANGAHEKA CATCHMENT

CATCHMENT 7 DISCHARGES VIA
THE EXISTING SH1C CULVERT
INTO THE TE RAPA CATCHMENT

CONVEYANCE OF EXISTING DRAINAGE CHANNEL
MAINTAINED VIA NEW ROAD CULVERT CROSSING

2.65HA (~0.53%) PORTION OF TE OTAMANUI CATCHMENT IS
ABSORBED INTO CATCHMENT 1 & 3 AS A RESULT OF THE
INTERSECTION UPGRADE / NEW INTERNAL ROADING CORRIDORS
AND IS REDIRECTED TO THE MANGAHEKA CATCHMENT

NO EARTHWORKS PROPOSED IN SOUTHERN
PENINSULA OF LOT 89 AND MAINTAINS
EXISTING DISCHARGE POINTS

AREA AROUND EXISTING DRAINAGE CHANNEL
MAINTAINS EXISTING DISCHARGE POINTS

TE OTAMANUI CATCHMENT
(REFER TO C470)

MANGAHEKA CATCHMENT
(REFER TO C470)

TE RAPA CATCHMENT
(REFER TO C470)

MANGAHEKA CATCHMENT
(REFER TO C470)
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C485 A

180010
COVERAGE PLAN
LOTS IMPERVIOUS
PROPOSED 

LIMITED PARTNERSHIP
FOR TE KOWHAI EAST
TE KOWHAI EAST
DEVELOPMENT AT
PROPOSED INDUSTRIAL

08/2026KY
08/2026AF
08/2026AF
10/2025MAVEN

LEGEND
100% IMPERVIOUS
90% IMPERVIOUS
35% IMPERVIOUS

NOTES
1. ALL WORKS TO BE IN ACCORDANCE

WITH THE WAIKATO DISTRICT
COUNCIL/IAWAI STANDARD DETAILS
AND THE WAIKATO REGIONAL
INFRASTRUCTURE TECHNICAL
SPECIFICATION.

2. COORDINATES IN TERMS OF NZ
GEODETIC DATUM MT EDEN 2000.
LEVELS IN TERMS OF THE NEW
ZEALAND VERTICAL DATUM 2016.

3. IT IS THE CONTRACTOR'S
RESPONSIBILITY TO LOCATE ALL
SERVICES THAT MAY BE AFFECTED BY
THEIR OPERATIONS.

4. ALL CATCHMENT AREAS SHOWN ON
THIS PLAN ARE IN SQUARE METRES
(m²).
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1:4000 @ A1

LOTS BREAKDOWN
IMPERVIOUS
COVERAGE LOTS

100% 1-10,23-43,90-117,176-183,189-204
90% 11-22,44-89,118-175,184-188,205-208
35% 5004 (COUNTRY SIDE LIVING)


