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Appendix 14: Wastewater Management 

1. Introduction 

Point source discharges of municipal and industrial effluent contribute organic, 

suspended solid, nutrient and pathogen loadings to the river. All municipal and 

industrial point source discharges must have resource consents. The resource 

consents stipulate the flow and load or concentration limits that the discharge must 

comply with. Most discharges will require some degree of onsite treatment to 

comply with these conditions.  

Within the Study area, there are a total of 13 sewage discharges. The consents and 

Assessment of Environmental Effects (AEEs), where available, have been reviewed for 

all municipal wastewater treatment plant (WWTP) discharges greater than 100 cubic 

metres per day. These are summarised in Table 1. There are also 16 major industrial 

discharges, some of which are discharged to land. These are also summarised in 

Table 1. 

The Waikato Catchment Model (see Appendix 13: Water Quality) has shown that the 

overall contribution of the municipal and industrial discharges to the total organic, 

solid, pathogen and nitrogen load is minor when compared to the diffuse source 

loads. Where discharged to small streams, these discharges may affect 

concentrations. In a few locations the phosphorus contribution associated with some 

(but not all) discharges has been shown to have a significant impact on water quality. 

This is primarily associated with the large point source discharges to the lower 

Waikato. Specifically reducing the phosphorus load from targeted discharges could 

be achieved through on-site treatment (for example chemical dosing, volume 

reduction, biological phosphorus removal) or by eliminating the discharge to the river 

altogether and disposing to land. 

In addition, land disposal of effluent from municipal WWTPs is seen by many Waikato 

iwi (tribes) as preferable to water discharge, as they and many other Maaori have a 

strong cultural belief that human wastes should be cleansed through contact with 

land before returning to water bodies.  

Based on the findings of the water quality modelling described in Appendix 13: Water 

Quality, there are a small number of discharges that may require targeted 

phosphorus reduction. However the primary driver for land disposal is for cultural 

wellbeing. This appendix considers the costs and implications of implementing land 

disposal schemes for all municipal wastewater treatment plants discharges greater 

than 100 cubic metres per day within the Study area.  
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Table 1:  Point source discharges in the Study area (DWF = dry weather flow); flows shown in 
bold are taken from AEEs or consents; all others sourced from NIWA or Environment 
Waikato monitoring. 

Municipal Industrial 

Discharge Average 
DWF 

(m³/d) 

Receiving 
river 

Discharge Average 
DWF 

(m³/d) 

Receiving 
river 

Te Kuuiti 
WWTP 

4,200 Waipa Te Awamutu Dairy 
Factory 

5,128 Waipa 

Otorohanga 
WWTP 

600 Waipa Roto-o-rangi Piggery 330 Waipa 

Te Awamutu 
WWTP 

600 Waipa Taupoo Timber Mill Land Waikato 

Templeview 
WWTP 

750 Waikato Prawn Farm Wairakei 864 Waikato 

Taupoo WWTP 8,640 Land Wairakei Power 
Station 

95,040 Waikato 

Tokoroa WWTP 4,000 Waikato Ohaaki Power Station 86 Waikato 

Cambridge 
WWTP 

2,000 Land Reporoa Dairy 
Factory 

Land Waikato 

Hamilton 
WWTP 

224,000 Waikato Kinleith Pulp Mill 87,600 Waikato 

Ngaaruawaahia 
WWTP 

2,000 Waikato Litchfield Dairy 
Factory 

2,200 Waikato 

Huntly WWTP 1,500 Waikato Hautapu Dairy 
Factory 

2,200 Waikato 

Tuakau WWTP 4,500 Waikato Te Rapa Dairy Factory 10,000 Waikato 

Te Kauwhata 
WWTP 

1,100 Waikato Affco Horotiu 4,838 Waikato 

Meremere 
WWTP 

160 Waikato Johnson Piggery 104 Waikato 

   PIC Maramarua 
Piggery 

88 Waikato 

   Waikato By-Products 1,000 Waikato 
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2. Methods 

WWTPs within the Study area that do not currently have land disposal have been 

identified from the Environment Waikato (EW) consents GIS (geographical 

information system) dataset. The AEEs for these plants were examined to see which 

land disposal options, if any, had been considered in the applications for resource 

consent.  

Land disposal can be achieved in many ways with the most common in New Zealand 

being either slow rate irrigation (SRI) to pasture or forest, discharge via a wetland or 

discharge to a Rapid Infiltration Basin (RIB).  

Slow rate irrigation (SRI) is the application of effluent to land at rates that infiltrate 

into the soil without overloading it (in terms or moisture or nutrients). The land may 

be used to grow crops or pasture, though the end use of anything grown on the land 

needs to be considered when considering the suitability of it for effluent application. 

For example, land used for dairy pasture requires that the standard of effluent 

applied to it is of a much higher quality than for other land uses1.  

Wetlands involve the creation of an area where the water surface is at or above the 

ground surface for a long enough period to maintain saturated soil conditions and 

the growth of related wetland vegetation. Wetlands can be designed either as a 

treatment system or as an effluent polishing system. The degree of removal of 

Biochemical Oxygen Demand (BOD, a measure of organic waste strength), total 

suspended solids (TSS) and faecal coliforms/E. coli will be a function of the hydraulic, 

solid and biological loading. The longer the residence time, the greater the degree of 

treatment will be. It is not uncommon for some communities to have wetlands as 

either a primary or secondary treatment stage. To achieve the objective of land 

disposal, the wetland needs to be loaded at a ‘polishing’ rate. Many of the Waikato 

WWTPs already have wetlands as part of the treatment process. 

Rapid Infiltration (RI) is when wastewater infiltrates vertically into the ground from 

basins that are periodically flooded. The water percolates through the soil to the 

groundwater and eventually flows to a surface water body. The soil conditions are 

important for RI; highly permeable soils such as sands gravels or sandy loams that 

drain efficiently are required. For example, in the Waikato region, the Cambridge 

WWTP discharges via RI beds. Once inundated with effluent, the RI bed requires 

several days to drain and refresh ready for the next application. As a consequence RI 

systems require relatively large areas to allow for cycling through individual beds.  

                                                      
1 Fonterra require that any municipal wastewater which is applied to dairy land pasture is treated to 
meet the California Title 22 Standards (Fonterra Public Statement “Human Effluent to Pasture” 2007) 
disinfection standards.  
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Two WWTPs in the Study area have full scale land disposal systems consisting of 

either land irrigation or rapid infiltration beds (Table 1). A small number of WWTPs 

have tertiary rock filters or rock-lined channels which are intended to bring the 

effluent into cleansing contact with the land prior to discharge to surface water. 

Usually the use of rock filters/channel process have been developed in consultation 

with local iwi and granted consent. The Study team have therefore considered it to 

be a culturally acceptable solution specific to that site. The WWTPs where ‘land 

disposal’ is used are: 

• Cambridge   Rapid Infiltration Beds 

• Taupoo   Land irrigation  

• Te Awamutu  Rock lined channel 

• Meremere  Rock filter 

• Templeview  Rock lined channel 

3. Goals  

Provide a wastewater treatment process that produces a high quality effluent and 

that, where economically feasible, meets the cultural aspirations of Maaori by 

including land treatment.  

4. Phosphorus removal actions 

Tables 5 and 6 of Appendix 13: Water Quality, summarise the nutrient loads to the 

Waipa and Waikato Rivers. The two biggest contributors of phosphorus to the 

Waikato are the Hamilton WWTP (consented 700 kilograms per day during winter 

and 100 kilograms per day during summer) and the AFFCo Horotiu Meatworks (100 

kilograms per day).  

The Hamilton WWTP is currently in the process of installing a chemical dosing system 

to remove phosphorus in order to comply with their consented phosphorus limit. The 

alum dosing system will be in place by December 2010 and is intended as a five year 

temporary installation whilst Hamilton City Council (HCC) investigates the feasibility 

of modifying the existing biological treatment process to achieve biological 

phosphorus removal. The dosing is only required during the summer period (i.e., 

December through to May) when the impact of the phosphorus load on the river is at 

its greatest. The phosphorus concentration in the effluent is currently four to five 

milligrams per litre. Once chemical dosing is implemented the concentration is 

expected to drop to approximately 2.2 to 2.3 milligrams per litre.  

The capital cost to implement the chemical dosing is $500,000, with a further 

$500,000 annual operating cost. The operating costs are primarily associated with 
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the chemical consumption. However chemical dosing will result in approximately 30 

percent more biosolids production. Until the solids stream upgrade is finalised 

(currently being implemented) the WWTP may incur a further $300,000 annual 

sludge disposal cost. 

It should be noted that there is a practical limitation in what a chemical dosing or 

biological removal system can achieve in terms of final effluent phosphorus 

concentration. Chemical dosing can achieve concentrations as low as 0.5 to one 

milligrams per litre; however, the quantity of chemical required to achieve this level 

is extremely high as the alum to phosphorus molar ratio increases rapidly with 

diminishing final effluent concentration. Some biological processes can achieve 

phosphorus concentrations of one milligrams per litre when operated well and 

provided the influent Biochemical Oxygen Demand (BOD) to phosphorus ratio is 

maintained at 20:1 or greater. For both chemical and biological systems the influent 

composition needs to be carefully managed in order to maintain a consistent final 

effluent phosphorus quality. 

The AFFCo Horotiu Meatworks currently treats its wastewater in an anaerobic pond 

followed by an aerobic pond prior to discharge to the river. The site is currently 

undergoing a programme of works to improve the treatment process. Covers are 

being installed on the ponds. A new evaporator process is being installed in the 

rendering plant and AFFCo will soon begin treating selected beef processing effluent 

streams with dissolved air floatation (DAF). The evaporator and DAF treatment will 

allow additional product recovery (protein and fat) with the co-benefit of reducing 

the nutrient load to the river.  

The AFFCo discharge consent was granted in 2001 although Affco have recently been 

granted a variation to allow for a future dairy processing factory (not built yet) to 

discharge their waste stream to their treatment plant. The consent variation did not 

result in any changes to the consented volume or concentration limits. The timing of 

the future dairy factory is uncertain and may be several years away. The new 

treatment processes (evaporator and DAF) will allow the WWTP to have capacity for 

the future waste stream with the additional benefit of having discharge volumes and 

loads reduced below their consented limits in the interim. 

With the AFFCo evaporator installation and waste reduction improvements, the net 

reduction of nutrients to the river is expected to be 30 percent for nitrogen and 10 

percent for phosphorus (this includes the dairy effluent).  

Given that both sites are currently implementing works that within practical 

limitations that will reduce the phosphorus load to the river, the Study team have not 

developed cost estimates for further load reduction. The extreme method for 
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reducing the phosphorus load would be to implement a land disposal scheme, which 

is evaluated further in the following Section.  

5. Land disposal actions 

The technical and economic feasibility of land disposal has been investigated by the 

associated Local Authorities (LAs) in some detail as part of the resource consent 

process for the following treatment plants: 

• Pukete (Hamilton) Middle Waikato 

• Huntly    Lower Waikato 

• Ngaaruawaahia  Waipa 

• Te Kuuiti   Waipa 

• Te Kauwhata   Lower Waikato 

• Templeview  Middle Waikato 

The most recent AEEs for the WWTPs within the Study region were reviewed to see 

what options had already been explored for land disposal of their effluent.  

Huntly and Ngaaruawaahia propose to obtain cultural acceptance of the wastewater 

discharge by undertaking a treatment plant upgrade and installation of a rock 

passage. The rock passage is claimed to meet Waikato-Tainui acceptance as a means 

of obtaining cleansing contact with the land. Waikato-Tainui have provided 

documented support of this proposal in the consent application AEE. The consent for 

both plants has not yet been granted for this discharge. 

Hamilton–Pukete, Te Kuuiti and Te Kauwhata found land disposal to be technically 

feasible but uneconomic because of the cost of land. The Terra 21 study looked in 

great detail at the range of options for land disposal at Pukete and the suitability for 

application in the regional environment. Although three options were developed in 

some detail for Hamilton and tertiary treatment with a habitat wetland was selected 

as the preferred option, the scheme did not proceed. It was decided that the 

environmental benefits of implementing the scheme did not match the cost to the 

community. The Pukete plant recently renewed their discharge consent on the basis 

that they would upgrade the WWTP to achieve a better quality effluent. This upgrade 

is currently under construction and includes reduced daily load limits for nitrogen 

and phosphorus. 

WWTPs within the Study region that do not have land disposal costs publically 

available are: 
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• Otorohanga  Waipa 

• Tokoroa  Middle Waikato 

• Te Kuuiti  Waipa 

South Waikato District Council (SWDC) advises that the Tokoroa WWTP is within the 

city limits and that the WWTP already occupies the full site footprint. Land disposal 

costs have not been developed as it has been deemed to be technically and 

economically unfeasible due to the lack of suitable land, high local land prices due to 

dairy farming usage and long pumping distances to extend beyond city limits. It 

should be noted that the Tokoroa WWTP has advanced treatment processes 

including tertiary sand filters to remove nitrogen and are currently reviewing options 

to increase the treatment standard further. 

Waitomo District Council advises that land disposal was investigated for Te Kuuiti 

WWTP and deemed to be technically and economically unfeasible. Their findings 

were reported in detail in the 2009 AEE. Costs have not been publically reported, 

however one of the major technical hurdles is that the soil moisture deficit is typically 

positive for no more than six to eight weeks of the year which would mean that any 

irrigation or infiltration type scheme would be seasonal at best. In February 2010 

Waitomo District Council received a Section 92 Request for Information as part of the 

consent process. The request specifically requires the Council to provide further 

information as to the options and costs for full and/or partial land disposal. Council 

advise that they are currently working through that process and developing costs. 

They are also consulting with the Joint Working Group regarding options. The group 

has representatives from the Maniapoto Trust Board.  

Land disposal of municipal wastewater has been identified as a priority action 

primarily for cultural and wellbeing reasons. However, there are too many site 

specific constraints and considerations to develop a capital or operating cost that is 

meaningful. The consent holders are required to investigate the feasibility of land 

disposal as part of any consent renewal process. As the costs associated with land 

disposal schemes are particularly sensitive to the individual locations, the treatment 

processes already at the site, the soil types in the vicinity of the WWTP, the 

topography, the local climate, the soil deficit, local land values and predominant land 

use, the Study team cannot give an accurate estimate for land disposal for the sites 

within the Study area.  

To give an indication of the range of possible costs, the Study team have created a 

‘cost curve’ for land disposal schemes in New Zealand. The cost curve has been 

developed by collating information from a number WWTP schemes throughout the 

country where land disposal has either been investigated or implemented. The costs 

have been escalated to 2010 for comparison purposes (based on a three percent 
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inflation rate). Due to the considerable number and range of variables the costs 

cover a large range and have been presented in terms of upper and lower bounds.  

This cost curve has then been used to provide a range of possible costs for land 

disposal at WWTPs in the Study area, based on their average daily design flows. This 

requires a number of assumptions to be made: 

• There is suitable land in the vicinity of the WWTP. Pumping effluent 

excessively long distances is not allowed for within the cost curve. 

• Climatic conditions make disposal to land possible. 

• The majority of schemes used to develop the cost curve were based on slow 

rate irrigation. The curve is therefore biased towards this disposal option. 

Other methods may be more technically and economically feasible and 

would need to be evaluated on a site-by-site basis. 

6. Risks and probability of success 

Implementation of a land disposal scheme will either reduce or completely remove 

(depending on the selected process) the organic, solid, nutrient and pathogen 

loading to the river associated with municipal point source discharges of wastewater. 

However the Waikato Catchment Model has shown that the overall contribution of 

the municipal discharges to organic, solid, pathogen and nitrogen load is minor when 

compared to the diffuse source loads. In a few locations the phosphorus contribution 

associated with some (but not all) municipal discharges has been shown to have a 

significant impact on water quality. However, the phosphorus contribution of specific 

municipal discharges could also be reduced through advanced treatment (i.e., 

Biological Nutrient Removal (BNR) or chemical dosing) at potentially less cost to 

implement than a full sized land disposal scheme. It can be concluded that the driver 

for land disposal is primarily for cultural reasons not water quality. 

The land required will typically be high class soils already being used for farming or 

forestry and so an economic disincentive would be the retirement of this land from 

rural productive use and loss of potential future income. The use of large areas of 

land previously zoned for reserve or recreational use for effluent disposal can also be 

a drawback, although there are a number of wastewater wetland schemes in New 

Zealand where these areas have the co-benefit of being special habitat areas where 

perhaps these did not exist under the previous land use. 

The economic feasibility of land disposal is heavily reliant on a number of local 

conditions such as: 
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• The proximity of land with suitable ground conditions. 

• The purchase cost of suitable land. 

• Land use – for example, land used for dairy pasture requires a higher quality 

of effluent. 

• The proximity of sensitive environments. 

• The climate and soil moisture deficit. 

For example, SRI to crops, pasture or forestry is often limited by the availability and 

proximity of suitable land, as well as seasonal issues such as rainfall, evaporation 

rates, groundwater levels and effluent volumes. In the case of the Waikato, much of 

the land is used for dairy farm pasture. Fonterra, who take the vast majority of milk 

produced in the Waikato region, have stated that they will accept the discharge of 

municipal effluent to dairy pasture only if it is treated to meet the California Title 22 

standards, which is the standard required for non-potable reuse of treated municipal 

wastewater in California and other parts of the United States of America. This 

requires a significantly higher treatment standard than that required to discharge to 

wetlands or RI basins and in many cases is considered economically unfeasible.  

The recent 2008 AEE submitted to Environment Waikato for both the Huntly and 

Ngaaruawaahia discharges stated that the disposal of effluent to land was not 

considered feasible, for the following reasons: 

• Suitable land is likely to be used for, or associated with, dairy farming and an 

extremely high standard of wastewater treatment could be required, and 

even then, there could be questions about the acceptability of this practice 

with dairying. 

• This land may not be available and landowners would want significant 

compensation. 

• New treatment plants with disinfection would be required. 

• Extensive infrastructure would be required for piping wastewater long 

distances. 

• Discharges to the river would still be required for wet weather/seasonal 

events. 

• The capital, operational and maintenance cost estimates are of a level that 

will not be affordable by the communities. 

Upgrading the Huntly and Ngaaruawaahia WWTPs to the Title 22 standards alone 

was estimated to cost $14–$27 million per plant. This does not include the costs for 

constructing the piping and irrigation infrastructure required for the land disposal 

schemes.  
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Te Kuuiti assessed RIB for its recent AEE and concluded that it was not feasible on the 

basis that either a large land area would be required due to the low soil permeability 

or it would need to be situated away from the WWTP. The Hamilton City Council 

Terra 21 study identified two sites that may be suitable for RIB for the Hamilton 

WWTP (Pukete); however, for the remaining WWTPs there may not be suitable soils 

in the vicinity for RIB to be feasible.  

Under current legislation, territorial local authorities are responsible for collection, 

appropriate treatment and permitted disposal of wastewater from the communities 

in their districts. Many councils in the Waikato Region have already considered ‘land 

disposal’ when reconsenting their wastewater discharges. As is described in this 

Report, some have proceeded to dispose of treated effluent ‘to land’, while others 

have concluded that land disposal is not the preferred option for their communities 

based on social, cultural, environmental or economic grounds.  

 Nonetheless, when existing consents eventually expire, or new regional rules are 

enacted, Councils need to reconsider options for disposal of their treated wastewater 

– including revisiting land disposal. For such schemes designation, resource 

consenting and acquisition of land – including any buffer zones and service corridors 

– is likely to be difficult and time consuming. Indeed, for any disposal scheme – be 

they already established or new, land-based or point source discharge disposal – the 

initial investigation, option development, consultation and consenting (or 

reconsenting) processes can take several years to get to the point of lodging 

applications. Given their nature, they are typically publicly notified, with the 

submission, hearing and appeal processes often taking several more years to 

conclude before detailed design can commence.  

The use of the cost curve to estimate the probable cost for implementing land 

disposal for all the Waikato WWTPs must be treated carefully. The curve will give an 

indication of the range and magnitude of what land disposal costs could possibly be. 

The costs for the schemes used to develop the cost curve varied significantly in terms 

of what was included or excluded, for example: 

• Land purchase costs. 

• Costs to upgrade treatment processes if higher effluent quality is required. 

• Length and size of pumping mains to disposal site/s. 

• Engineering and construction margins. 

The Study team do not have the detail to be able to delve into the costs and present 

them on a normalised basis; however, as previously discussed, there are already 

large variations in cost between schemes due to local conditions, and the variability 

in cost due to the above listed items being included or excluded reflects this. For 
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example, the difference between two schemes of similar size but in different 

locations may be due to land purchase costs, where one scheme already has land 

available for land disposal and the other must purchase land. 

The majority of the costs used in the cost curve are for slow rate irrigation schemes. 

As a disposal option it is one of the least high tech but does require the largest land 

area. For this reason, for large urban areas, such as Hamilton, it is unlikely to be a 

feasible disposal option.  

The vast majority of costs used to construct the cost curve are based on concept 

designs, and already inherently have large uncertainties associated with them. They 

also range in date from 1996 to 2010. Although the Study team have escalated the 

costs by three percent per annum to bring them all to 2010 rates, this may not 

accurately represent the large increase in cost of land, pumps, pipes and irrigation 

equipment in the last 10–15 years.  

The Study team have not included all known costs in the cost curve. In particular, 

costs for Pukete (Hamilton) from the Terra 21 report, one cost estimate for the 

Blenheim WWTP and those for Templeview from the 1996 AEE (refer Table 2A and 

2B) have been excluded. The Study team felt the data for these plants skewed the 

curve for the following reasons: 

• The Terra 21 reports generally focused on more high-tech land disposal 

schemes such as RI and sub surface injection treatment or hybrid schemes 

whereas the majority of the other costs presented in the curve relate to SRI. 

SRI is typically more suited to smaller communities, as the land area required 

to dispose of effluent from a large urban community becomes restrictive.  

• Some of the Terra 21 schemes were not designed to treat the entire effluent 

stream.  

• One of the cost estimates the Study team received for Blenheim STP was for 

a seasonal discharge scheme that only disposed of a portion of the treated 

effluent stream. This was not comparable to other schemes where the full 

effluent stream was disposed of.  

• The cost estimate for Templeview was done 14 years ago. It is difficult to 

assess whether the three percent per annum escalation used for the other 

schemes still applies to a cost estimate done so long ago, particularly when it 

is known that the costs for land, pumps, pipes and irrigation equipment have 

increased significantly over the past 15 years. 

• It is unclear from the Templeview AEE what was included or excluded from 

the estimate and there were very few details of the scheme.  
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7. Costs and timelines 

Table 2A and 2B summarise the existing available information regarding land disposal 

that have been considered in AEEs or other supporting documents for WWTPs that 

discharge to the Waikato River.  

Figure 1 shows the cost curve developed to assist with cost estimation for land 

disposal schemes throughout New Zealand. Note the scatter of the data points which 

clearly shows the variability in land disposal costs between schemes. The yellow lines 

represent upper and lower bounds of cost and the black line is a medium estimate of 

cost.  

The cost curve has been used to predict costs for implementing land disposal, 

primarily irrigation to land, schemes for WWTP that currently discharge to the 

Waikato River. In some cases, for example Pukete (Hamilton) and Te Kauwhata, site 

specific preliminary costs for land disposal have already been developed by others 

during the resource consent processes (these are presented in Table 2B). In these 

cases, it would be more prudent to use the costs determined for the resource 

consent process rather than those developed by the cost curve. 

When considering the results from the cost curve for the other WWTPs in the 

Waikato (refer Table 3), it is important to remember that these costs have been 

created in isolation of knowledge surrounding the local conditions for these WWTPs. 

In some cases the associated council may already have considered land disposal and 

considered it unfeasible for technical reasons. For example, at Te Kuuiti the soil 

moisture deficit is only positive for six to eight weeks of the year. Extraordinary 

measures to change this type of situation have not been allowed for within the cost 

curves.  

For a discussion on why cost estimates for Hamilton, Blenheim and Templeview have 

been excluded from the cost curve in Figure 1, refer to the final paragraph in Section 

8 of this appendix. Table 3 summarises the outcomes from the cost model. Note that 

the costs have been presented as a range of values due to the high level of 

uncertainty associated with them. All costs have been presented to three significant 

figures. The locations of the WWTP discharges are shown in Figure 2. 
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Table 2A:  WWTPs discharging to the Waikato River. 
   

WWTP Consent 
number 

Consent period Design flow 
(m3/d) 

Existing treatment Existing disposal Existing land disposal 

Hamilton 114674 20 years from 2007 i.e., expiry in 
2027 

Based on 
average flow of 
60,000 

Preliminary treatment, primary settling, 
activated sludge with seasonal nutrient 
removal, clarification and UV disinfection 

Multiport diffuser 
outfall in Waikato 
River 

None 

1,100 ADWF Te Kauwhata 117991 Previous consent expired July 2008. 
Application requests 20 year 
consent period i.e., expiry 2028 3,570 peak 

2x Aquamat ponds in series + wetland Via wetland into 
Lake Waikare 

Wetland not performing 
well 

1,500 ADWF Huntly 119647 Previous consent expired 2009. 20 
year consent period sought i.e., 
expiry 2029 

11,500 peak 

Two stage oxidation ponds, two stage 
wetlands for tertiary treatment and 
gravel filter (proposed to remove rock 
filter due to poor performance) 

Discharge pipe and 
multi port diffuser to 
Waikato River 

Gravel filter installed in 
1999 as result of 
WDC/Tainui negotiations 

2,000 ADWF Ngaaruawaahia 119642 Previous consent expired 2010. 20 
year consent period sought from 
2009 i.e., expiry 2029 

11,200 peak 

Oxidation pond, wetland for tertiary 
treatment and rock-lined channel. 
Wetland and gravel filter performing 
poorly – proposed to remove them 

Discharge pipe and 
multi port diffuser to 
Waikato River 

Gravel filter installed in 
1999 as result of 
WDC/Tainui negotiations 

160 ADWF Meremere 105031 Previous consent expired 2001. 
New consent expires 2018 

480 peak 

Oxidation pond and wetland rock filter Pumped to diffuser 
outlet in Waikato 
River 

Wetland rock filter 
performing modestly 

4,200 median Te Kuuiti 112639 Previous consent expired in 2005.  

5,750 88 
percentile 

Activated sludge and clarifier with 
overflow to oxidation pond. UV 
disinfection.  

Discharged to 
Mangaokewa stream 

None. Local soils have 
low permeability and 
there are only a few 
weeks/year with positive 
soil moisture deficit. 
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Table 2A: (cont.) 
 

WWTP Consent 
number 

Consent period Design flow 
(m3/d) 

Existing treatment Existing disposal Existing land disposal 

750 dry 
weather 

Templeview 101668 Existing consent expires 2015 

2,000 peak 
storm 
  

None on site. Treatment at Pukete Pumped to Pukete 
treatment plant 

Was investigated in 1996 

Otorohonga 953619 Existing consent expires 2012 750 dry 
weather   5000 
peak storm 

Oxidation pond, treatment wetland and 
rock filled trench 

Discharge to 
Mangaorongo 
stream 

Rock-lined trench may 
count as land disposal 

Tokoroa 930693 Consent expires 2011. Looking at 
10 year consent period 

4,000 m3/day 
dry weather or 
6,000 m3/day 
wet weather 

Primary settling, activated sludge 
aeration, sandfilter, 2 digesters and UV 

Discharge to 
Whakauru stream 

None 

Cambridge   Existing consent expires 2016   Currently not complying with all resource 
consent conditions due to high inorganic 
nitrogen; $15 mill upgrade planned for 
2012–2014; anaerobic pond, aeration 
lagoon, settlement basin, wetlands and 
rapid infiltration. 

RI beds adjacent to 
Waikato River 

RI beds 

Te Awamutu 103373 Existing consent expires 2015; new 
consent under application 

  Oxidation ponds converted to BNR 
activated sludge plant, clarifier, tertiary 
filter and UV disinfection (unconfirmed) 

Rock filter to 
Mangapiko stream 

Rock-lined trench may 
count as land disposal  

Taupoo 116596 Discharge to land. Expires 
31/12/2032 

15,000  Irrigated to land at View Rd and Rakanui Irrigation to land Irrigation to land 
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Table 2B:   Land disposal options considered for WWTPs discharging to the Waikato River. 

WWTP Land disposal info source 
and year 

Existing land disposal Land disposal options 
explored 

Capital cost estimate Annual operating cost 
estimate 

Subsurface injection $10.0 mill (2001) $540,000 

Rapid infiltration $10.4 mill (2001) $170,000 

Hamilton 2001 None 

Habitat wetland $8.1 mill (2001) $110,000 

Construction of new 
wetlands  

$3.0 – 4.8 mill (2008) $160,000 – 180,000 

Slow rate infiltration $5.7 – 13.8 mill (2008) $280,000 – 400,000 

Rapid infiltration $4.5 mill (2008) $320,000 

Te Kauwhata 2008 AEE Wetland not performing well 

Gravel seep $2.8 mill (2008) $190,000 

Consent application based on construction of rock-lined channel, which is stated to 
meet Tainui approval subject to conditions. 

Huntly 2009 AEE Gravel filter installed in 1999 as result of 
WDC/Tainui negotiations 

Capital cost not stated. Operating cost also not stated but assumed to be minimal. 

Consent application based on construction of rock-lined channel, which is stated to 
meet Tainui approval subject to conditions. 

Ngaaruawaahia 2009 AEE Gravel filter installed in 1999 as result of 
WDC/Tainui negotiations 

Capital cost not stated. Operating cost also not stated but assumed to be minimal. 

Meremere 2007 NIWA report Wetland rock filter performing modestly At the time of the AEE (2001) it was considered that the only land suitable for land 
disposal was too far from the WWTP to be economically feasible. Discharges to two 
existing wetlands was also considered, but was dismissed because of concerns over 
increasing the nutrient loads to these wetlands.  
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WWTP Land disposal info source 
and year 

Existing land disposal Land disposal options 
explored 

Capital cost estimate Annual operating cost 
estimate 

2009 AEE Discharge to land (RI or 
Irrigation) 

No costs presented but considered unviable due to 
unsuitable land/high purchase costs 

Discharge to wetland No costs presented but considered unviable 

Te Kuuiti 

Conversation with C. Van 
Ruen at WDC 

None; local soils have low permeability 
and there are only a few weeks/year with 
positive soil moisture deficit 

Waitomo DC currently revising land disposal options and costs as response to Section 
92 request 

Discharge to wetland $22,000–$42,000 Not given 

Irrigation to land is looked at but no cost is given 

Templeview 1996 AEE None (as at time of AEE) – stone-lined 
passage on discharge may count as 
land disposal 

Construction of wetlands and overland flow are considered as tertiary treatment options 
but no costs are given 

Otorohonga Resource consent document 
1998 and annual monitoring 
report 08/09  

Rock lined trench may count as land 
disposal 

  

Tokoroa Conversation with A. Pascoe 
at SWDC 

None The WWTP is situated within the town limits; any land purchased for land disposal of 
effluent would have to be outside the town limits at a high purchase cost (due to dairy 
land use) and pumping/piping costs 

Cambridge Waipa 10 year plan and 
Waipa 2050 Base case 
wastewater profile. Telecon. 
with B. Shaw at WDC 

RI beds RI basins were part of an existing industrial site which Council took over. Costs 
associated to establish land-based disposal therefore minimal and associated with 
refurbishment of existing beds  

Te Awamutu Waipa 10 year plan and 
Waipa 2050 Base case 
wastewater profile 

Rock-lined trench may count as land 
disposal.  

  

Taupoo Telecon. with E. Ensor at 
TDC 

Irrigation to land $5,500,000 (1995) 

 

Table 2B: (cont.) 
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Plot of Capital Cost vs Flow for Implementing Land Disposal of Municipal Wastewater
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Figure 1:  Cost curve showing the spread of cost estimates for land disposal schemes in New Zealand.  
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Table 3:  Capital cost summary for land disposal options based on cost curve.  

Estimate of probable capital cost ($2010, 
millions) 

Economic zone WWTP 

 

Design 
average 

daily flow 
(m3/day) Low Med High Notes 

Upper Waikato Taupoo 4,800 Already has a slow rate irrigation scheme 

Cambridge  Already has a rapid infiltration scheme, with a 
$13.5M upgrade over 5 years begun 

Pukete 
(Hamilton)  

60,000 $47.4 $110 $332 1 

Templeview 750 $1.63 $3.79 $11.4 2 

Middle Waikato 

Tokoroa 4,000 $5.90 $13.7 $41.3  

Te Awamutu 4,700 $6.68 $15.6 $46.8 2 

Te Kuuiti 4,200 $6.13 $14.3 $42.9  

Otorohonga 750 $1.63 $3.79 $11.4  
Waipa 

Ngaaruawaahia 2,000 $3.46 $8.06 $24.2 3 

Huntly 1,512 $2.79 $6.50 $19.5 3 

Meremere 160 $0.496 $1.15 $3.47 4 Lower Waikato 

Te Kauwhata 1,100 $2.19 $5.09 $15.3 5 

Total $78.3 $182 $548  

Notes: 

1. These costs vary significantly from those developed under Terra 21 and presented in Table 1. 
Costs used to develop the cost curve are primarily based on slow rate irrigation schemes which 
require a large amount of land. This may be impractical for a large urban centre such as Hamilton. 
The Terra 21 options were based on schemes requiring smaller footprints, which is why the costs 
under Terra 21 are less than those presented here.  

2. Has an existing rock-lined channel. These costs are for a more extensive land disposal scheme. 

3. For the Huntly and Ngaaruawaahia WWTPs, the predominant surrounding land use would more 
than likely require any effluent disposed to land to be treated to the Title 22 Standards. The 
additional cost to treat to this standard is estimated at between $14 and $22 million (as presented 
in the Huntly and Ngaaruawaahia 2009 AEE ). 

4. Costs had to be extrapolated from the cost curve due to the low flow. 

5. Compare to the costs presented in the 2008 AEE which ranged between $2.8 and $13.8 million. 
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Figure 2:  Locations of WWTP discharges in the Waikato River catchment. 
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Operation and Maintenance (O&M) costs will depend on the type of land disposal 

scheme implemented. Wetlands for example, are low-tech schemes and the 

operation and maintenance costs will be associated with monitoring effluent quality 

and maintaining and renewing vegetation etc. Other schemes, including SRI, are 

more high tech and require continuous monitoring and maintenance of ground 

conditions, automatic control mechanisms, weed control, etc. For all schemes a large 

cost component is for pumping the effluent to the disposal site. The distance to the 

site, the pumped flow and the topography of the rising main route will have a 

significant impact on the power consumption.  

Table 4 summarises the estimates of O&M costs that were available from the 

Waikato WWTP AEEs. In these cases, the operating cost range from one to seven 

percent of the scheme capital cost. At the Masterton WWTP preliminary 

investigations estimated that for SRI schemes the net operating costs, including 

revenue received from selling baleage, ranged from two to five percent of the capital 

cost of the irrigation scheme.  

For the purposes of economic analysis, O&M costs for a wetland were assumed to be 

two percent of the capital cost, and for SRI four percent of the capital cost. 
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Table 4:  Operating cost summary for land disposal options as reported in AEEs. 

WWTP Order of annual operating costs ($2010) [Percentage of capital cost] 

 Rock-
lined 

channel 

Gravel 
seep 

SI SRI Wetlands RIB 

Hamilton   $700,000  
[5 percent] 

 $140,000  
[1 percent]  

$220,000 
[2 percent] 

Te Kauwhata  $200,000 
[7 percent]  

 $300,000- 
$420,000 
[3-5 
percent]  

$170,000 - 
$190,000  [4-5 
percent]  

$340,000 
[7 percent]  

Huntly Proposed, 
cost not 
given 

     

Ngaaruawaahia Proposed, 
cost not 
given 

     

Meremere     Considered unfeasible, costs 
not given 

Te Kuuiti     Considered unfeasible, costs 
not given  

Templeview     Considered, 
but costs not 
given  
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For the purposes of costing possible priority actions the following options were 

considered:  

Table 5:  Modelling options. 

Option Description 

A Based on providing wetland treatment systems for those WWTPs that do not 
already have land disposal schemes (excluding rock-lined passages). The flows can 
be deemed to have come into cleansing contact with the land but will ultimately 
end up in the river. Assume Scenario 1 for all others. It is assumed that the cost 
for wetland treatment corresponds to the medium cost from the cost curve. 

B Based on providing RIB or slow rate irrigation for all WWTPs that do not already 
have land disposal schemes (excluding rock-lined passages). It is assumed the cost 
for RIB and SRI corresponds to a high cost from the cost curve. 

(Note: This work was not completed until after the economic modelling had been completed and so 

options A and B do not correspond with Scenarios 2 and 3 in Section 6.) 

Table 6 summarises the costs of options A and B. For Pukete (Hamilton) and Te 

Kauwhata the costs from their respective AEEs have been used where available. 

Where a range of costs have been given for a scheme, the upper bound has been 

used.  

For all other WWTPs where costs have been presented in Table 6, capital costs have 

been taken from the cost curve. O&M costs are based on two percent of the capital 

cost for BMP and four percent for EBMP. All costs are in 2010 dollars.  

The timeframe for implementing a land disposal scheme can be relatively long due to 

the consulting and consenting requirements for implementing such a scheme. The 

initial investigation, option development, consultation and consenting can take 

several years. The detailed design and construction of the scheme could take 

anywhere between one and three years depending on the size of the scheme, once 

consent has been obtained. 
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Table 6:  Costs of two possible land disposal options.  

Option A Option B Economic 
zone 

WWTP 

 Capital 
cost ($mill) 

Annual 
O&M cost 

($) 

Capital 
cost ($mill) 

Annual O&M 
cost ($) 

Upper 
Waikato 

Taupoo 
Already has a slow rate irrigation scheme 

Subtotal Upper Waikato $- $- $- $- 

Cambridge Already has a rapid infiltration scheme 

Pukete (Hamilton) $10.62 $140,000 $332 $13,300,000 
Middle 
Waikato 

Tokoroa $13.7 $270,000 $41.3 $1,650,000 

Subtotal Middle Waikato $24.3 $41,400 $374 $15,00,000 

Te Awamutu $15.6 $310,000 $46.8 $1,870,000 

Te Kuuiti $14.3 $290,000 $42.9 $1,720,000 

Otorohonga $3.79 $76,000 $11.4 $460,000 
Waipa 

Ngaaruawaahia $8.06 $160,000 $24.2 $970,000 

Subtotal Waipa $41.8 $840,000 $125 $5,020,000 

Huntly $6.50 $130,000 $19.5 $780,000 

Meremere $1.15 $23,000 $3.47 $140,000 
Lower 
Waikato 

Te Kauwhata3 $5.10 $190,000 $14.6 $420,000 

Subtotal Lower Waikato $12.8 $340,000 $37.6 $1,340,000 

Total $78.9 $1,600,000 $537 $21,300,000 

 

                                                      
2 This is for a habitat wetland adjacent to the treatment plant which will not treat the full effluent 
stream, but does provide contact with the earth. 
3 Te Kauwhata already has a wetland, but it is not performing well. The cost presented here is to 
construct new wetlands. 


