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UNDER-DRAIN (REFER TO
UNDERDRAIN NOTES)

LIGHTLY COMPACTED
TOPSOIL (MIN 150mm)

THE SWALE MUST BE PROTECTED DURING
THE BUILDING PHASE TO ENSURE NO
DIRTY STORMWATER RUNOFF ENTERS
THE DEVICE.

CONSTRUCTION NOTE
MATERIAL SPECIFICATIONS
1. TOPSOIL

a. MINIMUM THICKNESS LAYER OF 150MM FOR TURF /GRASS OR 300MM FOR PLANTING. TO BE ACROSS SWALE LENGTH AND CHANNEL WIDTH.
b. TOPSOIL MUST BE FREE OF CLAY.
c. TOPSOIL SHALL BE LIGHTLY COMPACTED TO MAINTAIN INFILTRATION CAPACITY.

2. UNDER-DRAIN
a. SWALE SYSTEMS REQUIRE UNDER DRAINS WHERE THEY HAVE A LONGITUDINAL GRADE OF LESS THAN 2% (EXCEPT WHERE THEY HAVE BEEN

DESIGNED AS RETENTION DEVICES).
b. UNDER DRAIN SHALL BE SLOTTED FLEXIBLE SUCH AS NOVAFLO WITH A MINIMUM DIAMETER OF 110mm.
c. MINIMUM UNDER DRAIN TRENCH WIDTH 300mm.
d. DRAINAGE METAL: CLEAN DRAINAGE CHIP (100% < 26.5 mm) OR AP20 FREE DRAINING METAL.
c. GEOTEXTILE CLOTH TO BE NON-WOVEN, FILTRATION CLASS 1-4,  STRENGTH CLASS 1.
d. GEOTEXTILE MUST BE USED TO WRAP THE DRAINAGE METAL WHICH SURROUNDS THE UNDERDRAIN PIPE.

4. IMPERMEABLE LINER
a. LINING TO RESPOND TO SITE SPECIFIC REQUIREMENTS (E.G. UNSTABLE GROUND OR STEEP SLOPES) AND MUST CONSIDER ADJACENT SERVICES,

ADJACENT TREES, SLOPE STABILITY, BUILDINGS (INCLUDING FOOTINGS) AND ROAD SUBSTRATES.
b. RETENTION THROUGH SOAKAGE CAN NOT BE ACHIEVED WITH IMPERMEABLE LINER.

5. RIP RAP
a. RIP RAP SHALL BE ROUND RIVER ROCKS, NOT ANGULAR QUARRY ROCKS WITH SHARP EDGES

CAREX EDGARIAE

VEGETATION NOTES
PLANTED SWALES

1. PLANT SELECTION IN ACCORDANCE WITH RITS - REFER TABLE 2.
2. PLANTS SHOULD BE ABLE TO TOLERATE PERIODS OF INUNDATION AND LONGER DRY PERIODS, BE PERENNIAL, HAVE DEEP FIBROUS ROOTS, NEED

TO BE SUITED TO FREE DRAINING SOIL AND SPREADING GROWTH FORMS, NOT CLUMPED. NATIVES PREFERRED.
3. SUCCESSFUL PLANT ESTABLISHMENT IS CONSIDERED WHEN THE PLANTS ARE ROBUST AND SELF-SUSTAINING, AND MEET THE FOLLOWING

CRITERIA:
a. PLANTING SHOULD BE A MINIMUM DENSITY OF 6 PLANTS/m2 .
b. AVERAGE PLANT HEIGHT >300mm (AT MATURITY).
c. PLANTS MUST BE HEALTHY AND FREE FROM DISEASE, NO WEEDS OR LITTER TO BE PRESENT.

4. PLANT WILL REQUIRE SUPPLEMENTARY WATERING IMMEDIATELY AFTER PLANTING AND FOR FIRST 4 WEEKS MINIMUM.
GRASSED SWALES

GRASS SWALES ARE A GOOD OPTION WHEN THE CALCULATED WATER QUALITY FLOW DEPTH IS LESS THAN 150mm.
1. GRASS HEIGHT SHOULD BE MAINTAINED TO BE BETWEEN 100-150mm.
2. GRASS SHOULD BE OF UNIFORM COVERAGE, WITH NO BARE PATCHES.
3. AS PER PLANTED SWALES, THE GRASS NEEDS WATERING DURING DRY PERIODS AND WEEDING WHERE APPLICABLE. TABLE 2: APPROVED PLANT SPECIES

TURF TUSSOCK SEDGE GIANT RUSH

BOTANICAL NAME COMMON NAMES TYPE RECOMMENDED MIN GRADE (PB SIZE) PLANT DENSITY

ROLL-ON TURFING TURF/GRASS GROUNDCOVER

CAREX APPRESSA SOUTHERN CUTTY GRASS/TUSSOCK
SEDGE SEDGE 3

6 PLANTS/m2
FICINIA NODOSA WIWI/KNOBBY CLUB RUSH SMALL GRASS 3

CAREX EDGARIAE EDGAR'S SEDGE SEDGE 3

JUNCUS PALLIDAS GREAT SOFT RUSH/GIANT RUSH SEDGE 3
WIWI

GENERAL NOTES:

1. WORKS TO BE UNDER TAKEN IN ACCORDANCE WITH WAIKATO LASS REGIONAL INFRASTRUCTURE TECHNICAL SPECIFICATION AND NZBC E1
(SURFACE WATER).

2. ON LOT DEVICES SHALL NOT BE SHARED BETWEEN PRIVATE PROPERTIES UNLESS LOCATED ON COMMON PROPERTY.
3. BULK AND LOCATION REQUIREMENTS:

a. SWALE DEVICES SHOULD BE LOCATED SO THAT STORMWATER RUNOFF FROM GROUND SURFACES (DRIVEWAYS, PATIOS, PATHS ETC) CAN
FLOW TO THE DEVICE UNDER GRAVITY WITHOUT THE NEED FOR 'BUBBLE UP' INLETS.

b. SWALE DEVICES SHOULD BE LOCATED OUTSIDE OF OVERLAND FLOWPATHS WHERE PRACTICABLE, HOWEVER MAY BE INTEGRATED IF
SUITABLY DESIGNED FOR CONVEYANCE OF LARGER FLOWS SAFELY .

c. MUST NOT BE LOCATED BELOW WINTER HIGH WATER TABLE OR WITHIN THE 1 IN 100 YEAR FLOODPLAIN.
d. REFER TO THE PROJECT DESIGN ENGINEER FOR SETBACKS FROM FOUNDATIONS AND OTHER PAVEMENT SURFACES.
e. SUITABLE ACCESS NEEDS TO BE PROVIDED FOR ROUTINE MAINTENANCE. SMALL RESIDENTIAL SWALES REQUIRE ACCESS FOR A

WHEELBARROW WHILE LARGER COMMERCIAL SWALES WILL REQUIRE MORE SUBSTANTIAL ACCESS, SUITABLE FOR A SMALL EXCAVATOR.
4. THE DESIGN OF SWALES MUST ENSURE THAT THEY ARE ABLE TO CONVEY RUNOFF FROM LARGER STORM EVENTS WHERE REQUIRED IN A

CONTROLLED MANNER, ARE NOT SUBJECT TO ONGOING EROSION/SCOUR AND ARE ABLE TO BE MAINTAINED IN A SAFE AND PRACTICAL
MANNER.

5. THE SWALE OUTLET MAY INCLUDE A CATCHPIT, RAISED MANHOLE OR A SMALL WINGWALL LOCATED AT THE DOWNSTREAM END OF THE
DEVICE.  THE OUTLET SHALL BE CONNECTED TO AN APPROVED STORMWATER OUTFALL IN ACCORDANCE WITH COUNCIL'S DRAINAGE
HIERARCHY.  CHECK DOWNSTREAM PIPE NETWORK HAS SUITABLE CAPACITY.

6. HEALTH AND SAFETY ASSOCIATED WITH THE SWALE IS THE OWNERS RESPONSIBILITY.

SWALE LENGTH VARIES

INFLOW SHALL BE DELIVERED VIA PIPE
OUTLETS, SLOTTED KERBS, OR LEVEL

SPREADERS. WHERE PRACTICABLE,
DIVERT FLOWS EXCEEDING THE WATER

QUALITY DESIGN EVENT

DISCHARGE TO APPROVED SITE
STORMWATER CONNECTION VIA
CATCHPIT, RAISED MANHOLE OR
WINGWALLLONGITUDINAL

GRADE VARIES

TYPICAL LONG SECTION
SCALE: 1:25

S (%)

VEGETATION - GRASS OR NATIVE
PLANTS (REFER VEGETATION NOTES)

VEGETATION- GRASS OR NATIVE PLANTS
(REFER VEGETATION NOTES)

UNDER-DRAIN (REFER TO
UNDERDRAIN NOTES)

PROVIDE SCOUR PROTECTION AT ALL
INLET LOCATIONS. ROCK SIZE AND PAD

DIMENSIONS SHALL BE APPROPRIATELY
SIZED, WITH GEOTEXTILE  UNDERLAY.

(REFER TO TABLE 1)

EDGE STRIP AT SHEET INFLOW POINTS
SHALL BE SET TO ELEVATIONS THAT

ENSURE POSITIVE DRAINAGE INTO THE
SWALE AND PREVENTS BYPASSING OR

PONDING AT THE PAVEMENT EDGE

MAXIMUM WATER LEVEL (150mm
BELOW TOP OF SWALE)

TABLE 1: TYPICAL RIP RAP SIZING

PIPE SIZE (mm) RECOMMENDED RIP RAP D50 (mm) RIP RAP APRON  LENGTH (m) RIP RAP APRON  WIDTH (m)

100 150 0.8 0.3

150 150 1.3 0.5

>225 SPECIFIC DESIGN

INDICATIVE WATER
QUALITY LEVEL

MAXIMUM WATER LEVEL (150mm
BELOW TOP OF SWALE)

INDICATIVE WATER
QUALITY LEVEL

LIGHTLY COMPACTED
TOPSOIL (MIN 150mm)
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