What is this project all about?
NIWA and representatives of Horahora Marae installed a wastewater wetland treatment
system at the marae, using funding provided by Waikato River Authority (WRA), WaikatoTainui, and NIWA, along with in-kind support from the marae. The wetland system is
intended as a demonstration system, so that other marae may come to view and learn
about the positives and negatives of installation and maintenance. The hope is that
wastewater wetland treatment systems might be applied at other marae in the rohe to
help improve the health and wellbeing of the awa and taiao.
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What is a wastewater wetland treatment system?
Traditional wastewater management systems at many marae consist of a septic tank
and a infiltration bed. Waste from the marae ablutions and kitchens is piped to a septic
tank where the solids/sludge settle to the bottom and the liquid component (effluent) is
released from the tank and dispersed into the soil via an infiltration bed or trenches.
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A wastewater wetland treatment system uses a constructed wetland placed between
the septic tank and infiltration bed to provide the effluent with a higher degree of
treatment before its discharged into the infiltration bed. The wetland uses natural
processes provided by the vegetation, soil, and organisms to treat the effluent.
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How did we develop the constructed wetland system at Horahora marae?
Maatauranga waananga
Maatauranga held by the marae
whaanau was an integral and
essential component of this project.
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Soil assessment
The soil assessment confirmed a silty topsoil
with medium to coarse sands beneath that have freedraining to good drainage characteristics. No groundwater
was encountered. This was essential in confirming the
suitability of the location and the sizing of the infiltration beds.

Wetland location & Plant selection
At a mataauranga waananga held in
May 2018 whanau discussed possible
locations and design specifications.
They also selected suitable plants
and collectively resolved the final
location of the wetland system.

Sizing the system
Sizing of the wetland must consider loading, which means having a good understanding of
usage, including the duration and frequency of events. After discussions with the marae
whaanau the wetland was sized to accommodate up to 565 people (500 day stay only, 65
overnight stay) with a maximum daily flow of 36.5 m and a median daily flow (spread over
a week) of around 12.2 m per day is held by the Marae Committee.
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Wetland construction
Firstly, the site was cleared and
leveled to make way for the wetlands.
Next the wetlands were dug to the
required shape.
Once excavation was complete
the wetlands were lined with a
fibrous geotextile (bidem) matting
and an impermeable (similar to
rubber) liner. The wetlands were
then fitted with inlet, flow spreader
and outlet pipes.
Once all the plumbing was in place
the wetlands were filled with gravel.
The first meter of the wetlands
consistedof 40/65 mm coarse
drainage metal placed over the flow
spreader system. The remainder of
each wetland was filled with concrete
chip (8/14 mm) washed gravel.
Lastly, the wetlands were filled with
clean water and planted by
Waterside Planters Limited with plants
provided by Waikato-Tainui. Plants
were also planted around the outside
of the wetland to provide amenity
value on site.
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Wetland design
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Resource Consenting
Numerous conversations were held with Waikato District Council (WDC) and Waikato Regional
Council (WRC) regarding the construction of the wetlands. A land use resource consent was
issued for the construction of the wetlands – LUC081/20 and is held by the Marae Committee.
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Detailed design
The wetland consists of two shallow (40cm deep) rectangular ponds (11.0 m x 27.0 m) in
series, giving a combined treatment area of 594 m . Two infiltration beds (trenches) also run
parallel to the wetlands. Detailed as-built plans for the wetlands (including inlet and outlet
plumbing design plus longitudinal plans) can be found in the full project report held by the
Marae Committee.
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Wetland maintenance

The septic tank should be properly maintained and emptied when
25-33% full of solids. Wetland plants may require trimming (every
2-3 years), particularly the Carex species. Kikuyu grass can get into
your wetland extremely quickly. Weeding and general maintenance
should be carried out periodically around the wetland to ensure that
no weeds get in. It’s important to keep on top of the weeding while
the wetland plants are small. If weeds do get in these will need to be
pulled out. It is also extremely important to make sure that there is
always a power supply going to the pump or you will end up with
surface water pooling. If the system is functioning properly there
should be no visible water above the gravel.

Wetland Treatment Process

Wastewater from the marae showers, toilets and kitchen flow to the septic
tanks, and is pumped to the inflow end of the first wetland (at the north
end) and by gravity, it feeds into the second wetland. The wastewaters are
treated in the constructed wetlands by a combination of natural physical,
chemical and biological processes. Organic matter and other degradable
compounds are broken down by microbes growing in biofilms attached to
the gravel and plant roots. The plants also take-up nutrients and recycle
them in the system. Faecal bacteria and viruses are also substantially
reduced, however it will not produce a fully disinfected effluent. Once the
wastewater has traveled through the constructed wetland it is pumped into
the existing infiltration trenches.

