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Central Hawke’s Bay District Council 

PO Box 127 

28-32 Ruataniwha Street 

Waipawa 4240 

 

 

Attention: Fiona Clark 

 

24 August 2022 

 

Dear Fiona 

Te Paerahi and Pōrangahau Wastewater Treatment Strategy and Technology Selection (3256189) 

Further to the request from HBRC relating to the discharge consents application for the Te Paerahi and 

Pōrangahau wastewater effluent irrigation scheme, I have compiled and appended a short summary report 

of the process of selection of the wastewater treatment strategy and technology selection for Te Paerahi and 

Pōrangahau. 

The report has been compiled from summary material from the three consecutive related deliverables 

previously provided to CHBDC, dated 17 March 2020, 30 August 2021 and 30 May 2022. Because of the 

passage of time, some numbers (particularly the basis of design) may have changed on the way through. 

The key principle is that section 2 (of the appendix to this letter) follows on (in time and project maturity level) 

from section 1 and section 3 follows on from section 2. 

I trust that this meets with your requirements. Please do not hesitate to contact me if you have any further 

queries on this matter. 

Yours sincerely 

 

 

John Crawford 

Technical Fellow - Wastewater 

 
on behalf of 

Beca Group Ltd 

Phone Number: 021 837 328  
Email: John.Crawford@beca.com 

Copy 

Rachael Shaw, Emily Stevens, Garrett Hall - Beca 
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1 Te Paerahi and Pōrangahau Options Report 17 March 

2020 

1.1 Executive Summary 

Central Hawkes Bay District Council (CHBDC) is in the process of preparing for the renewal of 

resource consents for the Te Paerahi and Pōrangahau Wastewater Treatment Plants (WWTP). It is 

likely that as part of the resource consent conditions, an upgrade of the existing plants will be 

required. The community has been engaged with to express their views on desirable wastewater 

treatment and discharge method as well as to address the concerns or implications on cultural values.  

Beca and LEI has been engaged by CHBDC to consider treatment plant upgrade and effluent 

discharge options that are suitable for the long-term solution, will meet environmental and community 

drivers.  

The long-term solutions for both plants are based on the design horizon to year 2048 with projected 

population growth of approximately 335 people for Pōrangahau and 312 permanent residents (up to 

624 in peak season) for Te Paerahi.   

The wastewater currently undergoes primary treatment in one oxidation pond on each site. Pond 

effluent is discharged to the Pōrangahau River at Pōrangahau WWTP and irrigated to the sand dunes 

at Te Paerahi WWTP. The current discharge permit is for discharge up to 415 m3/d and 190 m3/d for 

Pōrangahau and Te Paerahi respectively.  

One community engagement meeting was held (16/17 December 2019) for the purpose of 

understanding perspectives, experiences, benefits, concerns and ideas of the community and 

stakeholders regarding Pōrangahau and Te Paerahi WWTPs and for Beca to present some options 

that will be considered during the options identification process.  

The main drivers for community are: 

● Te Paerahi WWTP is on a waahi tapu site - there is strong desire to remove the plant 

● Discharge to the sand dunes at Te Paerahi is not acceptable 

● A new plant location should be considered  

● More advanced technology than stabilization pond is preferred 

● Stop discharging to the Pōrangahau River 

● Discharge to land is desirable for the Pōrangahau site 

● Through this process several viable discharge and treatment options have been identified, ranging 

from surface irrigation to effluent reuse and from the upgrade of current ponds through 

construction of a new WWTP on a new location treating effluent from both plants. 

From a cultural and community perspective, it is clear that the existing wastewater scheme servicing 

Te Paerahi and Pōrangahau will not be acceptable in the long term as it is. From a resource consent 

perspective, the two systems are reasonably compliant. For the purposes of discussion and derivation 

of future scheme options, the following are assumed: 

● Do Nothing will not be acceptable 

● Continued discharge of treated effluent to the sand dunes at Te Paerahi will not be accepted. 

● Continued presence of the oxidation pond treatment system in the sand dune land at Te Paerahi is 

highly undesirable. 

● Removal of the discharge to river is desirable. 

● A discharge or discharges to land are preferred by the community 
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● Treatment for the two communities may be combined or separate. Combined treatment is 

generally more cost effective, based on economies of scale. However, the more extensive the 

conveyance system/s, the more this advantage is eroded. 

● Discharge for the two communities may be combined or separate. Economies as above 

The following are several treatment and discharge schemes that could be considered for the future: 

● Scheme 1 – Treatment on each site with discharge at Pōrangahau 

● Scheme 2 – Combined treatment at Pōrangahau discharge at Pōrangahau or elsewhere 

● Scheme 3 – Combined treatment at new site and discharge to land 

The long list of treatment and discharge options that could be applied for each of the scheme is: 

Table 1: Long List Treatment and Discharge Schemes1 

Treatment 
option 

Treatment Process Discharge 
option 

Discharge Scheme  

TM1 Pond enhancement: Supplementary 
aeration to the ponds, artificial 
aerated media, tertiary filtration and 
disinfection 

DS1 Existing discharge to Pōrangahau 
River 

TM2  Fixed film process or activated 
sludge treatment such as SBR, MBR 

DS2  Ocean discharge for Te Paerahi 
only 

TM3 Tertiary treatment such as 
membrane filter, clarification, 
wetlands, filtration  

DS3  Land based irrigation: slow rate 
irrigation or rapid infiltration beds, 
conditional irrigation 

Effluent reuse: Golf course 
irrigation or nursery irrigation 

TM4 Chemical precipitation DS4 Deep bore injection 

TM5 Worm farm DS5 Drain discharge via Wetland 
(Pōrangahau only) 

TM6 Disinfection such as UV   

 

  

 

1 TM2 + TM6 + DS3 were ultimately selected for concept design 
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2 Te Paerahi and Pōrangahau WWTP - Outline of Proposed 

new combined Treatment Plant options P:C.16 

2.1 Basis of Design 

The new WWTP inflow will be a combined flow from Pōrangahau and Te Paerahi. The combined 
flows for average and peak seasons in 2020 (current) and 2057 (future) are outlined inTable 2 The 
WWTP design average daily flow is 581 m3/d.  

Table 2. Combined inflows to the new WWTP 

Parameter Units Current Flow 

2020 

Future Flow 

2057 

Average  Summer Peak Average  Summer Peak 

Total 
Population  

People 522 834 1149 1461 

ADF/ADWF 
Factor  

-  2.4 2.4 1.9 1.9 

Dry Weather 
Flow (ADWF)  

m3/d 95 153 297 342 

Average Daily 
Flow (ADF) 

m3/d 281 411 567 653 

Table 3 summarises the expected combined loading of key pollutant analytes into the WWTP.  

Table 3. Combined Projected Wastewater Loads 

Parameter Current load 

2020 

Future Load 

2057 

Load (kg/d) Summer Peak 
load (kg/d) 

Load (kg/d) Summer Peak 
load (kg/d) 

COD 101 161 222 282 

Unfiltered 
cBOD5 

40 63 87.3 111 

TSS 39 62 85.0 108 

TKN 7 11 15 19 

Ammonia 4 6 9 11 

TP 1.1 1.8 2.4 3.1 

Table 4 summarises the expected median effluent quality requirements from the new WWTP. 

Table 4 Expected effluent quality 

Effluent Parameter Median value*  

Biochemical Oxygen Demand, mg/l  20 

Total Nitrogen, mg/l 20 

Total suspended solids, mg/l 20 

E.Coli cfu/100ml Median 500 (tbc) 

*  Subject to change through consent conditions negotiation phase. 
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2.2 Treatment Options 

The communities are relatively isolated, and it will take a significant time for operators and critical 

trades, such as mechanical and electrical services to reach the site.  Therefore, the suitable 

technology for a new WWTP should be selected considering the following: 

● The operator will not be on site daily 

● Proximity of operator’s commute to the plant and the time it will take to reach site after a failure or 
critical alarm has been raised, 

● Ability to get more specialist trades to the site within a reasonable time, 

● How often a new plant will require routine contractor services such as screenings and solids 
removal from site 

● Robustness of the process performance and response to seasonal changes in flow and/or load 
and unusual situations such as short-term power loss. 

● How long it will take to service mechanical and electrical parts and what will be a stand down 
period for the treatment process because of it. 

A new combined treatment plant is proposed that services both communities. The treatment plant will 

discharge to land through irrigation, therefore effluent quality standards are not as stringent as may be 

expected for discharging directly to surface water. This especially applies to nutrients in the effluent 

as they can be of benefit (more so in the form of ammonia-N rather than nitrate-N) to the farming 

operations.  

Four examples of potentially feasible treatment technology are considered below which could meet 

the required effluent quality using a low energy and operational input technology. These options do 

not generally require daily operational attendance on site or high maintenance.  

2.2.1 Pond based treatment 

A pond-based treatment system is simple, low energy technology and allows the buffering of flows 

and loads through the retention in the pond. Oxidation ponds are natural treatment systems that 

change over time depending on the incoming load and environmental factors (temperature, sunlight, 

humidity and wind). The quality of pond-treated wastewater is subject to natural variation and cannot 

always be controlled to meet consent limits. While oxidation ponds can perform well, they commonly 

suffer from variable discharge quality including high or variable TSS, variable BOD, variable pathogen 

and indicator species, and limited nitrogen and phosphorus removal. Ammonia oxidation or uptake 

and consequently total nitrogen removal is, in most cases (but not all), poor. This is not such a bad 

thing where the final effluent is being irrigated to a crop. However, winter leaching of nutrients is not 

desirable if it can be avoided. This can occur due to higher hydraulic loading rates and naturally 

wetter soil during winter. 

A new oxidation pond could be constructed to provide future treatment. Based on the current average 

BOD load and pond loading rate of 84 kg/BOD/ha/d a pond size of approximately 4,700 m2 is required 

for current flows. An additional area of approximately 5,700 m2 would be required by 2057, making a 

total approximate area of 10,400 m2 required in the future. Some improvements would be required 

such as additional aeration, filtration for TSS reduction, and UV disinfection, to meet treated effluent 

quality required for farmland irrigation. Therefore, the system would consist as a minimum of inlet 

works, flow monitoring, pond system with supplementary aeration, tertiary filtration and disinfection 

such as UV. 

An influent screening facility would be installed to minimise the amount of nuisance, gross solids 

material that can get through to subsequent pumping and other tertiary process facilities.  
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The pond would be divided into at least three cells to facilitate optimum retention time and therefore 

treatment. A third cell could be configured to provide some buffer storage and future treatment as 

required. Some surface aeration is likely to be installed in at least the first pond to provide 

supplementary oxygen to quickly oxidise soluble BOD that cannot be accommodated by the natural 

oxygenation capacity. This provides a better chance of achieving nitrogen removal further through the 

process. 

A tertiary filtration system would normally be employed to remove solids and larger algal masses 

before the effluent undergoes UV disinfection. Disc filters containing a physical barrier such as a 

customised cloth or a mesh installed on a number of discs, which filter the flows could be used. Algae 

clogging of these filters can be a problem, so unit sizing and nominal pore / exclusion sizing needs to 

be adequately considered at design to allow for algae peaks.  

UV disinfection could be applied to all examples outlined in this section. Effective UV disinfection 

relies on light being able to pass through the water to reach and deactivate the microorganisms. 

There are two main obstacles to the passage of the light through wastewater - light being absorbed by 

dissolved contaminants, and light being obstructed by TSS. A pond-based system tends to produce 

relatively high TSS concentration in the effluent, therefore tertiary filtration is essential for a UV 

installation at a pond based plant.  

2.2.2 Biological Trickling Filter and Secondary Clarification 

Biological Trickling Filter (BTF) is a low energy wastewater treatment technology where screened raw 

wastewater is spread over stone or plastic media where biomass grows as a biofilm, containing 

organisms that consume various components of the waste. Traditionally the effluent, after passing 

through the trickling filter, is passed through a clarifier to help remove residual solids and biomass that 

sloughs off the media on which it grows.  Milton is a town in Clutha District that uses this process 

combination.   By including a clarifier, this BTF configuration is a very different concept than those 

used at Hastings, Napier and Gisborne.  A new BTF could be constructed on a new site to provide 

treatment to meet farmland-based irrigation requirements. This site would require all traditional 

additional elements such as inlet screening, secondary clarification and disinfection. 

BTFs are not traditionally used for nutrient removal (mainly for BOD removal), but can be used to 

achieve biological nitrification if lightly loaded or used in a two stage configuration. Nitrogen removal 

effectiveness can then be adjusted using recycles of effluent and blending with raw wastewater or via 

a small side stream anoxic process. Nitrification process can be heavily reduced during colder winter 

temperatures. 

A BFT design could be used to meet the required future effluent quality. One BTF of approximately 

15m diameter2 and media specific surface area of 125 m2/m3 would be required to at least partially 

nitrify current loads. A second BTF of the same diameter could be implemented when appropriate to 

cater for and nitrify projected 2057 future loads. Applying low loading rates, some nitrification of 

ammonia would occur down low in the filter after the soluble BOD of the raw sewage has been 

consumed higher up.  

An influent screening facility would be installed to minimise the amount of nuisance, gross solids 

material that can get through and caught on the BTF media and any subsequent pumping. 

Typically recycle pumping is required to maintain wetting of the media and sustain the biomass. 

 
2 Assumes depth of filters are 1 – 2.5 m, based on Metcalf & Eddy Wastewater Treatment 5th Edition 

Table 9-12 
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A conventional clarifier of approximately 12 m diameter can be used after the BTF. Secondary 

clarifiers in general can produce effluent quality good enough for disinfection. However, tertiary 

treatment (filtration) might be required if the effluent quality is not meeting specific UV requirements, 

especially during flushing cycles or if the effluent contains floating insect husks or snail shells3.  

UV disinfection would be the same as in the pond-based option.  

2.2.3 Rotating biological contactor or modular disk treatment plant  

Rotating biological contactor (RBC) can be configured as a low energy wastewater treatment system 

and could come in a form of package plant. A dual treatment system such as Masons Aqua BioMax is 

a combination of RBC technology and cloth media filtration. The package unit utilizes multiple RBC 

discs that are vertically mounted and closely spaced on a steel shaft, providing a large surface area 

for biofilm growth, where treatment occurs.  Until recently, Kerikeri, in the Far North District employed 

this process technology. 

An influent screening facility would be installed to minimise the amount of nuisance, gross solids 

material that can get through to the RBC and other tertiary process facilities.  

The discs located in the treatment chamber are 40% submerged and rotate continuously to allow for 

aeration of the biomass when exposed outside the tank water. Flow would then enter the filter portion 

of the unit. A cloth media drum filter follows the RBC to collect and remove the biological solids prior 

to the effluent discharge. This cloth media filter eliminates the need for a secondary clarifier. 

Therefore, making this technology a compact treatment/clarification unit all in one. The backwash 

water from the filter is returned to the upstream primary sedimentation basin and the biosolids are 

typically anaerobically digested in the bottom of the pre-treatment tank. The sludge from the bottom of 

pre-treatment tank would need to be taken out off site every 3 to 6 months. A solids management 

strategy would be required as the solids from the bottom of sedimentation tank would be of a different 

nature than a traditional biosolids.   

RBC technology could be used to meet the required future effluent quality parameters for farmland 

irrigation. Two units of approximately 217 m3/d each would be required to provide nitrification, BOD 

and TSS removal for current flows. One more unit could be implemented when appropriate for 2057 

future loads. The number of units is indicative and would be determined at a later stage and would 

assess appropriate level if redundancy. 

A cloth media filter is already integrated in RBC system and the filter size can be custom selected, 

therefore no further solids removal is expected to be required before UV disinfection.  

2.2.4 Fixed growth package plant  

A fixed film process package plant is another low energy wastewater treatment technology and has a 

similar process to the biological trickling filter (BTF) described above. A fixed film system uses media 

(in this case filter cloth) which supports bacteria growth. The biomass grows on the surface and in the 

porous structure of the filter. Usually, the system consists of a series of septic tanks for primary 

settling, pre-anoxic tanks, recirculation tanks, packed reactors (containing filter media) treated effluent 

tanks and UV disinfection if required. The screened and settled wastewater is passed through the last 

septic tank outlet filter before sprinkled over the filter media whereon grows biomass containing 

organisms that consume various components of the waste in the same way as the BTF biofilm. The 

 
3 In addition to the biomass, BTFs typically sustain populations of snails and insects that live in the 

media and graze on the biomass.  These can result in shells and insect husks being discharged with 

the effluent. 
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effluent, after passing through the filter, is either discharged to a treated effluent tank or sent back to a 

recirculation tank for further polishing. The filter media is made of fairly dense filter-like material, 

therefore the effluent produced by this system is low in TSS and suitable for UV disinfection. No 

tertiary filtration would typically be required.  

A system such as Innoflow Advantex AX100 could potentially used as an option. The system itself is 

automated and therefore little input from operator would be required on a daily basis. However, 

normal WWTP routine maintenance and monitoring would be required.  Jacks Point near Queenstown 

is an example of a similar sized community employing this technology. It could provide a stable 

process and produce good quality effluent for farm irrigation and UV disinfection. Approximately 32 

AX100 treatment pod units could be used for current flows which comes with 6 septic tanks (100 m3 

each), 3 pre-anoxic tanks (100 m3 each), 3 recirculation tanks (100 m3 each), effluent storage tank of 

approximately 100 m3 required for UV operation.  While these are multiple units, they do have a small 

footprint. A second installation of the same quantity and size of treatment pods could be implemented 

when appropriate for 2057 future loads. 

Customization of the above package plant may be available from suppliers to make a package plant 

of a more appropriate scale by introducing an inlet screen instead of septic tanks, custom sized 

concrete process tanks with an enclosed filter provided as a kit set.  

The above system would require emptying septic tanks on a routine basis.  Considering the number 

of septic tanks included in a standard design for a packaged plant, this would become a labour-

intensive plant operation, which is not ideal for a new WWTP. 

2.2.5 Expected performance of a new plant  

Table 5 outlines what removal is expected / can be achieved by the various technologies described 

above.  

Table 5. Summary table of the expected performance for each technology 

Technology/ 
Effluent 
quality 

BOD TSS TN E. coli 

Oxidation 
Ponds with 
supplementary 
aeration and 
tertiary filters  

Good removal  Good removal of 
incoming TSS, 
seasonal spikes of 
TSS related to algal 
blooms 

Seasonal removal, 
may provide good in 
summer, poor in 
winter 

Seasonal 
removal, 
depending on 
sunlight, and 
retention time 
and number of 
cells/ponds 

Trickling filter 
and Clarifier 

Very good 
removal can 
be expected 
on low-rate 
plants (typical 
removal 75%) 

Very good removal 
can be achieved 
using secondary 
clarification (typically 
95%). Assuming 
clarifier installed 

Traditionally poor 
removal, unless 
designed lightly 
loaded or in stages, 
where nitrification 
can occur.  

UV disinfection 
will be required 

RBC with filter  Very good 
removal  

Very good removal 
can be achieved 
using cloth filters 
(typically 95%). 

Good removal if 
sized appropriately 
(low loaded) to 
provide for all year-
round nitrification. 
May require 
supplementary 
carbon to denitrify 
due to the upfront 
septic tanks. 

UV disinfection 
will be required 
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Technology/ 
Effluent 
quality 

BOD TSS TN E. coli 

Fixed film 
process 
package plant  

Very good 
removal  

Traditionally good, 
can be achieved very 
good with effluent 
filtration  

Can be good, but 
requires specific 
design and may 
require 
supplementary 
carbon to denitrify 
due to the up front 
septic tanks.  

UV disinfection 
will be required  
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3 Te Paerahi & Pōrangahau combined WWTP 

Recommendation [P:E.4c] : 20 May 2022 

3.1 Selection Criteria and MCA Outcome 

The communities that this new WWTP will service and the plant location itself are relatively isolated 

from the main CHB centres, and it will take operators and critical trades (IT, Mechanical, Electrical) a 

significant amount of time to reach the site after notification of a failure or critical alarm. This factor 

was therefore a significant contributor to the development of the MCA criteria, as issues that arise due 

to the isolation of the site will have a significant impact on the communities that it services.  

The key MCA criteria for treatment plants that are located in remote areas such as the proposed site, 

is that they are robust, proven and low energy technology with low operational input. More details on 

the key criteria for the remote plants are provided below. 

Table 6: Remote Treatment Plant Criteria Summary 

Criteria Reason 

Robust 
Process 

● Able to maintain reliable performance in response to seasonal changes in flow 

and/or load associated with holiday influences of the coastal communities, 

and during unusual situations such as short-term utility losses 

● Should not be strictly dependant on routine contractor services such as 

screening and solids removal from site 

Proven 
Process 

● Process has a proven track record ie not emerging technology which carries 

higher performance uncertainty risk 

● Process is proven to be suitable for New Zealand conditions and level of 

service available in remote places 

Low 
Technology 

● Not complex - Technology is relatively simple   

● Cannot rely on specialist trades to be on site quickly in the event of equipment 

failure or fault and their availability at short notice. 

● Determines service and supply of mechanical and electrical parts. Included is 

the potential risk to treatment continuity due to the stand down period (labour 

and supplies) in managing appropriate treatment processes  

Low 
Operational 
Input 

● Low energy and chemical consumption 

● Operators will not be on site daily 

● Proximity of operator’s commute to plant and time it will take to reach site 

after a failure or critical alarm has been raised  

● Skill level required to operate the plant 

 

The following table summarises the multi-criteria assessment made of the technologies against the 

key assessment criteria. 
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3.2 MCA Assessment  

Solution Treatment Quality Process Robustness Technology Level Operational Input Resilience  Capex Opex 
Carbon Contribution 

CAP OP Whole 
of Life 

Pond Based 
Treatment 
At least three 
pond cells for 
treatment with 
the third one to 
be configured 
to provide some 
buffer storage. 
Surface 
aeration in 
pond 1. 

Depends on environmental 
factors (temperature, 
sunlight, humidity, and wind). 
BOD: Good removal 
TSS: Good removal, 

seasonal spikes 
related to algal bloom 

TN: Seasonal ammonia 
removal, possibly 
reasonable in 
summer, and poor in 
winter 

E. coli: Seasonal removal, 
factors include, 
sunlight, retention 
time and number of 
cells 

Large size absorbs high 
peak or storm water flows. 
Can tolerate occasional 
elevated organic loading 
rates with surface 
aeration.  

Low:  
Limited amount of 
equipment, all of 
which is readily in 
stock and quick to 
repair/replace when 
appropriate service 
provider is engaged. 
 
Different options can 
follow pond to 
improve effluent 
quality for irrigation. 

Low input:  
Weekly visit by 
operators to complete 
testing and regular 
maintenance, several 
hours to complete. 
Operators familiar with a 
pond system as several 
pond based plants are 
in the district.  

Significant 
rainfall and 
flooding will 
affect 
treatment, but 
not 
catastrophically.  

Low 
Range 

High, depending on the 
numbers of aerators 
installed.  
 
Assume sludge 
removed every 10 
years. This is an 
expensive exercise in 
terms of sludge 
removal as fixed costs 
for site set up can be 
significant. Assume 
dewatering in geobags 
and solids 
transportation to 
spread to the land after 
solids reached at least 
15% dryness. 

Low 
Assumptions: 40hr excavation for 
construction required. No transport 
offsite required. PE lining to be 
replaced every 25 years. 
Considering design life to 2057 
requires one PE liner replacement.  

 High 
Assumptions: Default methane 
emissions for oxidation ponds. No 
nitrous oxide emissions (as per 
default for ponds). Allowance for 
desludging ponds once every 10 
years. Landfill emissions of raw 
sludge, assume disposal to capped 
landfill. 

High 

Two Stage 
Biological 
Trickling Filter 
and Secondary 
Clarification. 
Denitrification 
process – 
anoxic tank in 
front of TF with 
fixed filed 
media.  

BOD: Very good removal 
(75% removal) 

TSS: Very good removal 
(typically 95% 
assuming clarifier 
installed) 

TN: Good, if sized 
appropriately 

E. coli: UV disinfection 
required 

In general, a stable, 
reliable treatment process. 
Loading rates can be 
altered to account for 
variable feed rates . 
Sludge removal will be 
required at certain 
intervals. Recycle/wetting 
pump allows safe 
operation over low flow 
periods. 

Low:  
Distribution arms 
may require 
specialist support to 
repair if failure 
occurs.  

Low/Medium Input:  
Daily observation from 
operators. Plastic media 
will require a flushing 
from time to time (rare 
given lightly loaded). 
Regular observation of 
speed and distribution 
of effluent over medium, 
snail/slug monitoring. 
Regular secondary 
sludge removal.  

During periods 
of high flows 
(extreme rainfall 
events) 
treatment might 
be 
compromised 
due to hydraulic 
overload of the 
system. 
Recycle 
adjustment 
allows for a 
reasonable 
amount of high 
flow 
management  

Medium  Low/Medium  
mainly wetting energy, sludge 
management: transportation to 
dewatering in Waipawa (future) 
and solids spread to the land 
after dewatering. Sludge 
thickening on site will be 
required to bring transportation 
cost down and make it more 
economical.  

 Low/Medium 
Assumptions: Plastic media is used 
in one BFT and stone media in 
other. A concrete, secondary 
clarification tank and a concrete 
anaerobic chamber are considered. 
Exclusions: Excavation was not 
included due to insufficient 
information to quantify and/or not 
considered material to the final 
outcome. 

 Low 
Assumptions: Default nitrous oxide 
emissions for aerobic WWTP. Methane 
emissions for aerobic WWTP with no 
allowance for BOD removed in the form 
of sludge and assume no solids 
removal (if secondary clarification was 
installed, solids removal would be 
included, but would not change order of 
magnitude of emissions estimate). 

Low 

Rotating 
Biological 
Contactor or 
Modular Disk 
Treatment Plant 
with Cloth 
media, Primary 
settling tanks 
and drum filter. 
Sludge co 
settling or 
digester. 

Similar to BTF, however will 
provide not as good effluent 
quality 
BOD: Very Good Removal 
TSS: Very Good removal, 

using cloth filters 
(95%) 

TN: Good removal if sized 
appropriately, 
denitrification 
chamber might be 
required 

E. coli: UV disinfection 
required 

In general, a stable fixed 
growth process, can 
tolerate short term load 
spikes. Hydraulically 
limited.  

Low:  
More moving parts 
due to the number of 
rotating discs to form 
the treatment 
medium. With more 
parts (Bearings, 
Air/Mechanical drive 
systems, load cells, 
etc) have greater 
service requirements. 

Medium Input:  
Daily involvement from 
operators. If imbalance 
occurs in the media and 
the rotation is uneven, 
then flushing will be 
required. With more 
equipment, more 
checks and 
maintenance will be 
required. Regular 
primary and secondary 
sludge removal is 
required.  

High flows due 
to extreme 
events will 
reduce 
retention time in 
the system and 
can affect 
treatment.  

Medium Medium  
Slow rotating disks with drum 
filters, no aeration, mixers in 
anoxic zone. 
Sludge management 
more intense than BTF, 
sludge 
consolidation/anaerobic 
digestion with a flare 
and thickening will be 
required, blending with 
Primary sludge.  
Digested solids 
transported to the land.  

 Low 
Assumptions: Primary sedimentation 
and secondary filtration is included, 
with high level estimates made for 
plastic modular disks. A plastic 
anaerobic chamber is also included.  
Sludge will be co-digested on site, 
and concrete anaerobic digestion 
tank is considered. 
Exclusions: 
Excavation not included due to 
insufficient information to quantify 
and/or not considered material to the 
final outcome. 

 Low:  
Assumptions: Default nitrous oxide 
emissions for aerobic WWTP. Methane 
emissions for aerobic WWTP with 
allowance for BOD removed in form of 
solids from mixed primary and 
secondary sludge. Assumed sludge to 
digester based on volume of 30m³ 
effluent storage tank, 1-2 times per 
month, assumed at 2.5% dry solids. 
Landfill emissions of digested sludge, 
assume disposal to capped landfill..  

Low 

Fixed Growth 
Package Plant. 
Septic tanks, 
filter cloth 
media fixed film 
reactor and 
effluent balance 
tanks.  

BOD: Very good removal 
TSS: good using filter cloth 

media (min 90%) 
TN: Can be good, but 

required specific 
design 

E. coli: UV disinfection 
required 

Process trains come in 
small units capable of 
treating up to 250 people 
equivalent, gives the 
option to build more as the 
demand/requirements 
raise. Efficient under high 
loading rates.  

Low:  
Pumps to provide 
enough pressure for 
spin nozzles, easy 
access to textile 
media.  

Low/Medium Input:  
For the most part the 
plant will be able to run 
automatically, with 
simple checks 
completed on a weekly 
basis. The septic tanks 
would require emptying 
on a routine basis; 
however a contractor 
can be engaged to 
minimize operational 
input.  

Struggle with 
wet weather 
flows, therefore, 
flow 
management 
will be required.  

High 
3 Mil – 5 
Mil 

Medium  
Low energy sprinkles 
and recirculation for 
nitrogen removal, 
sludge management 
including disposal of 
primary septic tanks 
sediments and 
secondary sludge. 
Consolidation tank 
might be considered.  

 High 
Assumptions: Specifications of GRP 
tank were assumed based on 
information from Innoflow (significant 
number of tanks). High level 
estimate made for fluffy media. 
Replacement of GRP tanks before 
2057 not accounted for. 
Exclusions: Excavation not included 
due to insufficient information to 
quantify and/or not considered 
material to the final outcome. 
Exclusions: 
Excavation not included due to 
insufficient information to quantify 
and/or not considered material to the 
final outcome. 

Low: 
Assumptions: Default nitrous oxide 
emissions for aerobic WWTP. Methane 
emissions for aerobic WWTP with 
allowance for BOD removed in form of 
solids from mixed primary and 
secondary sludge. Sludge removed 
based on volume of 4x100m³ septic 
storage tanks (assume ¼ full), which is 
to be emptied offsite 1-2 times per 
year, assume at 2.5% dry solids. 
Landfill emissions of raw sludge, 
assume disposal to capped landfill. 

Low 
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3.3 Recommendation 

Key findings of MCA are as follows: 

● Pond based system ranked as most preferred against four criteria (or equal most preferred), second 

preferred against one criterion and least preferred in three criteria 

● Two stage trickling filters (TF ranked as most preferred (or equal most preferred) against four criteria and 

second preferred against remaining four criteria 

● Rotating Biological Contactor ranked as most preferred (or equal most preferred) against one criterion, 

second preferred against three criteria, feasible against three criteria and one least preferred against one 

criterion.  

● The Fixed Growth Package plant ranked as most preferred (or equal most preferred) against 3 criteria, 

second preferred against one criterion, feasible against two categories and two against least preferred 

criteria 

 

None of the four options above scored and stood out as the most preferred against all evaluation criteria.  

 

The Pond system and the two-stage trickling filter system both ranked highest or equal highest against 4 

criteria. However, the Ponds system ranked least preferred for two criteria while the TF did not rank lowest 

for any. The TF therefore, overall, is more preferred than the pond system. 

 

The Fixed Growth package plant and the Rotating Bio Contactor plant did not rank very high against the 

important criteria of effluent quality and resilience and ranked the highest against capital criteria. 

 

Therefore, based on the level of evaluation to date, and in the context of the locality and performance 

requirements, we recommend that two stage Biological Trickling Filter (BTF) technology be nominated as the 

preferred option for a combined WWTP for Te Paerahi and Pōrangahau communities. The following points 

are relevant 

● The BTF system is compact, it uses simple technology at a level appropriate for the treatment task at 

hand and is a low energy, low input technology.  

● The BTF system is easily augmented with additional BTF process units should additional capacity be 

required at some time in the future 

● The BTF system is easily augmented with additional unit processes should increase Levels of Service be 

required in the future. For example, it is quite common for a small activated sludge plant to be added to 

the end (known as Trickling Filter / Solids Contact – TFSC) to improve nitrogen and or phosphorus 

removal performance or add BOD removal capacity. 

● Pond technology is second ranked, and should BTF technology be found to be cost prohibitive; Pond 

technology can be reconsidered. It would be less future proofed and flexible than BTF but could 

conceivably be augmented in future by technologically more complex and energy intensive systems such 

as MBBR or MABR.  

 

 


