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1. Executive Summary 
Further to the previous work by Ormiston Associates Ltd. dated August 2022, this summary addresses 
queries arising from consultation with Raukawa Charitable Trust. As a result of a site visit and ongoing 
discussions, along with advice that the potential effects of on-site wastewater discharges on Lake 
Whakamaru and the Waikato River from the proposed residential development are of key concern to 
Raukawa, it is proposed that: 

1. On-site wastewater discharges from all dwellings developed on site are to be treated by 
secondary treatment systems as a minimum, meeting the required treatment standard of 20 
g/m3 BOD5 and 30 g/m3 Total Suspended Solids (secondary treatment definition from Waikato 
Regional Plan rule 3.5.7.6). 

2. All wastewater disposal areas are recommended to be planted in appropriate water tolerant 
vegetation (example list attached as an appendix) to aid uptake of water and nutrients.  

2. Assessment of Environmental Effects – On-site Wastewater Discharges 
2.1 Impact on Surface Water 

Treated effluent discharges can cause water quality problems in aquatic environments: 

- When plant and weed growth accelerate in response to wastewater sourced nutrients 
- When aquatic organisms are adversely affected by oxygen levels being reduced by the BOD 

(organic) load from the wastewater 
- When aquatic organisms are adversely affected by the toxic effects of ammonia from 

wastewater; and 
- When the presence of microbiological contaminants (bacteria and viruses) in wastewater are 

at an elevated level that can create a risk to human and animal health. 

The risk of adverse effects can be minimised as much as possible with the discharge of high quality 
secondary treated effluent.  

The risk of surface water contamination can be limited by factors such as:  

- Ensuring the wastewater treatment system produces good quality wastewater, which will not 
clog up the disposal system forming biomats and leading to saturation and possible surface 
breakout. This can be addressed by limiting the accepted wastewater solutions for each site 
to secondary treatment systems only. 

- Ensuring the disposal system is loaded with wastewater at rates which are appropriate to the 
soil types. This will be achieved by ensuring the disposal system is designed in accordance with 
the required guidelines. 

- Ensuring there is an appropriate separation distance between a disposal system and water 
body.  



Guidance on these separation distances is given in the design manual - Auckland Council’s TP581, 
which specifies a minimum 15 m clearance. The subdivision property boundary is located over 50m 
from the Waikato River/Lake Whakamaru and it is considered that given the soil type, that overland 
flow is unlikely.  

Further risk mitigation can be achieved by planting the disposal areas with water tolerant vegetation, 
to remove as much water and nutrients from the discharge as possible. 

With this mitigation in place, the effect on surface water will be less than minor. 

2.2 Impact on Groundwater 

The release of nitrates directly to groundwater can raise concentrations to levels with a potential to 
exceed drinking water standards. Ammonia, which is highly soluble and easily leached into 
groundwater, is toxic to aquatic life. Both nitrates and phosphates in soil or groundwater can reach 
water bodies such as streams, ponds and lakes. These nutrients can stimulate increased plant and 
algae growth and when present in natural water are significant factors in eutrophication. The die-off 
of additional vegetation or algal growth in the water; a result of the increased nutrient load, is then 
decomposed by bacteria that absorb oxygen in the water. This in turn has a significant impact on the 
degradation of water quality and alters sensitive aquatic ecosystems.  

To reduce cumulative adverse effects, wherever practicable and especially where nutrients may 
impact on natural ground or surface waters, nutrients and in particular nitrogen components should 
be reduced in wastewater via the treatment process. In addition, the wastewater land distribution 
and application system methodologies should be designed to optimise further reduction in the soils 
prior to contact with water. Pathogens die off in unsaturated soils, so a key component in protecting 
groundwater quality is to ensure that there is a good depth of unsaturated soil between the base of 
the disposal system and the highest winter groundwater level.  

The proposed secondary/advanced land disposal systems will distribute highly treated effluent over 
an area at a loading rate appropriate for the soil types, site conditions and constraints. Investigations 
across the site did not intersect groundwater at depth of up to 2.2m below the existing ground surface.  

Therefore, the separation distance exceeds the benchmark requirement of the WRP Rule 3.5.7.6 
which requires 0.3m clearance for the discharge of secondary treated effluent.  

In terms of groundwater quality protection for potable water supplies, the nearest mapped water 
bore, 72_6511 is located a minimum distance of 1.3km from the site’s property boundary. This 
conforms to WRC requirement of 30 metres separation to a water supply bore. 

Based on the above information, the impact on groundwater at the site is concluded to be less than 
minor. 

2.3 Soils 

Wastewater from domestic sources does not generally contain heavy metals and environmentally 
harmful compounds in concentrations likely to lead to soil contamination or problems that would 
render the soil unusable. It is considered that chemicals are generally diluted and removed in the 

 
1 Auckland Regional Council Technical Publication No. 58, On-site Wastewater Systems: Design and 
Management Manual Third Edition 2004 (TP58). 



treatment system or renovated by the microbial action in the soil itself.   No effect on soils is therefore 
likely. 

2.4 Amenity Values 

Public Health 

Wastewater discharges may contain very high concentrations of pathogens which may have human 
health-related effects if people are exposed to the effluent. Contact with effluent could occur if it were 
to run across the ground surface, or when partially treated effluent enters surface or groundwater. 
The potential for these types of effects typically arises when a system provides only limited treatment, 
when the system is not properly designed, installed, or maintained, or a combination of these factors. 
It is considered in this case that public health effects will be limited by the use of secondary treatment, 
appropriate system design and  good soakage ability of the underlying soil.  

Odour 

Offensive odours can emanate from processes which occur within the treatment and disposal of 
wastewater. There is not expected to be any nuisance odour, however any treatment system vents 
can be fitted with carbon filters to scrub any odour. 

2.5 Cumulative Effects 

The establishment of approximately 66 dwellings on a property which to date has been utilised as 
production forest and farmland raises the issue of the cumulative effects of the on-site wastewater 
discharges. In this instance the cumulative effects are not considered to be of significant concern, due 
to the baseline set by the relevant permitted activities of the Waikato Regional Plan. 

In terms of nitrogen discharges, the operation of the site as a production forest is permitted, through 
Table 3.4, to utilise up to 150 kgN/hectare/year. Over the 31.6749 hectare property, this equates to 
4,751 kgN/ha/year. Should the subdivision be developed with 66 secondary treatment systems serving 
4 bedroom houses, this equates to 1,040 kgN/ha/year (based on 40g/m3N, 1.08m3 volume and 365 
days). Therefore, in terms of nitrogen, and assuming no stock input on the subdivision, the proposal 
presents a potential betterment in terms of nitrogen of over 75%.  

On this basis, the permitted activity thresholds for on-site wastewater will be met, and therefore the 
effects of the activities are accounted for in the Waikato Regional Plan. 

2.6 Conclusion 

Site investigations have indicated that on-site wastewater servicing is feasible and appropriate in this 
location. Individual wastewater treatment and disposal systems for each lot are proposed, and 
following consultation with Raukawa, we recommend the use of secondary treatment plants only, to 
further reduce the impact of any wastewater discharges. We also recommend planting of appropriate 
water tolerant vegetation to aid uptake of water and nutrients within disposal areas. 
 
An effects assessment has indicated that the effects on groundwater and surface water quality, soil 
quality, and amenity values are less than minor. Cumulative effects are also considered less than 
minor, as all sites will meet the Waikato Regional Council permitted activity thresholds for wastewater 
discharge. In comparison with the permitted activity nitrogen discharge available given the current 
site use for production forestry, the change in use to residential sites with secondary systems 
represents a potential betterment of over 75%. 



3. System Performance, Costs and Maintenance Requirements 
The following table outlines a comparison of the expected treated wastewater quality from the different types of system (with untreated wastewater as a 
baseline), along with estimated installation costs, running costs, required maintenance and maintenance costs of potential wastewater servicing options. 

   Secondary Treatment Systems   
 Untreated 

Wastewater 
Septic Tank with 
Outlet Filter 

Advantex AX20 
Median (mg/L)  

Hynds Lifestyle 
Advanced 
Median (mg/L) 

Biolytix BioPod  
Median (mg/L) 

Decentralised System 

cBOD5 250-350 70-120 3 4.9 5.5 As designed, generally 
<20 

Suspended Solids 300-400 30 8.4 9.85 10 As designed, generally 
<30 

Total Nitrogen 
(mg/L)  

Varies 40-100 16.8 14.3 37.8 As designed 

NH4- Nitrogen 
(mg/L)  

Varies 20-30 3.9 0.2 13.8 As designed 

Total phosphorus 
(mg/L)  

10-30 7-20 4.7 4.3 4.3 As designed 

Faecal Coliforms 
(cfu/100mL)  

1 billion 10 million 91,500 68,000 1,200,000 As designed 

Installation Costs Not applicable $10,000 $25,000 $15,000-$17,000 $14,500 Approximately $30,000- 
$35,000 per lot 

Running Costs  Not applicable Not applicable 340 kWh per year or 
$100 

660 kWh per year or 
$200 

150 kWh per year or 
$50 

Bespoke to the system 

Maintenance 
Required  

Not applicable Tank cleaning every 3 
years, filter cleaned 
every 6 months 

Two service visits per 
year 

Two service visits per 
year 

Annual service visit Quarterly service visits, 
remote monitoring 

Maintenance Costs Not applicable Average $100 per year $400 $400 $300 Unknown 



APPENDIX:  
Native shrubs or small trees suited to moist or wet areas    

   

Common Name  Botanical Name  Height*  Soil^  Comments  

Karamu  Coprosma robusta  2 to 4  M  Rapid growth, hardy  
Mingimingi  Coprosma propinqua  1 to 2  M-W  Divaricating habit  
Twiggy tree daisy  Olearia virgata  2 to 4  M  White flowers in summer  

Marsh ribbonwood  Plagianthus divaricatus  2  M-W  Coastal sites, divaricating habit  
Mahoe  Melicytus ramiflorus  5 to 10  M  Fast growth, hardy  

Cabbage tree  Cordyline australis  5 to 10  D-W  Fast growth, hardy  
Putaputaweta; marble leaf  Carpodetus serratus  4 to 8  M  Very attractive, graceful tree  
Rangiora  Brachyglottis repanda  3 to 5  M  Sun or shade, needs exposure to wind 

in humid areas  

Pate  Schefflera digitata  3  M  For shady, sheltered sites  

Manuka and cultivars  Leptospermum scoparium and cvrs  0.15 to 5  D-W  Many forms and flower colours  

          
Native ferns suited to moist or wet areas       
Mamaku; black tree fern  Cyathea medullaris  5 to 15  M-W  Protect from frost and wind  
Gully fern  Cyathea cunninghamii  5 to 15  M-W  Protect from frost and wind  

Soft tree fern  Cyathea smithii  4 to 8  M  Needs cool, shady, sheltered spot and 
protection from frost  

Wheki-ponga  Dicksonia fibrosa  2 to 6  M  Slow growing  
Hen and chicken fern  Asplenium bulbiferum  0.6 to 1  M  Requires shade  

Kiokio  Blechnum novae-zelandiae  1.2  M-W  New growth is red when grown in 
sunnier spot, fronds up to 3m long  

Swamp kiokio  Blechnum minus  0.75  W  Sun or shade but must be wet  
Crepe fern  Leptopteris hymenophylloides  0.6  M  Requires shade and shelter  

          
Native grasses, sedges, rushes and other plants suited to moist or wet areas    
Jointed wire rush; Oioi  Leptocarpus similis  1  M  Coastal sites  

Lake clubrush  Schoenoplectus validus  1.5  W  Needs full sun  

Sea rush  Juncus maritimus var. australiensis  1  W  Coastal sites  

Bog rush  Schoenus pauciflorus  0.5  W  Prefers permanently wet site  

Knobby clubrush  Isolepis nodosa  1  M-W   
Three-square sedge  Scirpus americanus  0.6  M-W   
Cutty grass  Gahnia setifolia  up to 2.5  M  Sun or shade  

Cutty grass  Carex geminata  1.2  M-W  Creeping rhizomes form large colonies - 
not suitable for gardens  

Giant umbrella sedge  Cyperus ustulatus  0.6 to 1.2  M-W  Vigorous grower  

Red tussock  Chionochloa rubra  1  M  Needs full sun for best colour  

Raupo  Typha orientalis  up to 3  W  Can be invasive in gardens  

Swamp astelia  Astelia grandis  up to 2  M-W  Sun or semi-shade  

Toetoe  Cortaderia fulvida  1.5 to 2.5  D-W  Sun or semi-shade  



Flax and cultivars  Phormium tenaxand Phormium cvrs  0.3 to 3  D-W  Numerous foliage colours  
*  Height is at maturity and is measured in metres.  
^  Soil relates to the soil moisture conditions tolerated/favoured where D = dry, M = moist and W = wet.  
  
NOTE:  The above is a general list of native shrubs, small trees, ferns and grasses suited to moist or wet areas.  
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