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2:  Description of the Proposal
21  The Site.

The site is in the area known as Flat Point, located 41 km to the south east of Carterton
on the eastern Wairarapa Coast. The site location and layout is shown below. Stage 1
was approved for subdivision in 2000, and development started in 2001, Of the 39 lots in
stage 1, 35 have been sold. As of May 2008 there were 19 houses constructed or under
construction, of which 2 were permanently occupied.
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Drawing Title: Location and layout

Showing: Location of site and stage 2 in relation to pervicus stage.

Project; Flat Peint Subdivision
Additional Meniforing Bores

Fig 1: Locality Plan

2.2 Soils invesligations

The stage 2 area of some 10.6 Ha, was investigated with 5 test pits, to supplement
the information obtained from the 13 test pits undertaken on stage 1. The pit focation
for all test pits is shown in figure 2 below.
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Figure 2 Test pit location, (stage 1 (green) and 2 {purple))

Soil profiles in the stage 2 area were found to be similar to stage 1, with some 200-
300mm of a light sandy topsoil, overlying sands to 900-2200mm +, overlying beach
deposits (shell, pebbles), overlying a mudstone base. From Flat point Road at the
top of Figure 2, the water table shows a relatively steep gradient in excess of 1:100,
directly towards the coast.

The NZLRI worksheet series map for the area classifies the soils as Ville4: coastal
foredunes, windbiown dune sand. Further inland the underling rock type is shown as
mudstone and siltstone. Depth to water table is predominantly dictated by the depth
to the beach deposit / mudstone interface.

Typical soils from various depths in the 5 test pits have been analysed for; existing
moisture content at the time of sampling, field saturation moisture content, and particie
size grading, by wet sieve analysis. The resulis of these tests are given in Annex A .




2.3  Monitoring.

The site has been monitored over the period of the development with sampling from
three stream sites and 6 groundwater sites. Summarised monitoring data in graph
form is attached to this report in Annex B.

Monitoring of the stage 2 development is proposed using two additional monitoring
bores and the existing stream monitoring sites.

Monitoring to date has shown no measurable impact on ground water or stream
quality from stage 1 of the development.

The location of the existing and proposed new groundwater monitoring bores is
shown in Figure 3 below. The stream sites are upstream of bridge, (the bridge where
flat point road crosses the Te Unu Unu Stream), at the bridge, and downstream of
the bridge.
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Figure 3. Existing development on stage 1 and location of existing and proposed groundwater
monitoring sites.




2.4  Design Flows

The assumptions used to determine the design flows are tabulated below.

Tablei. Design Wastewater Flows

2.5 Proposed Treatment

Current estimates are that the maximum sewage flow produced by 42 occupied lots will
be 34m3/d. It is proposed to capture this in sealed, below ground treatment units which
discharge through drip line fields, with one tank and field servicing each lot.
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Figure 4. Single household Advantex plant; Isometric view, Top), plan view, (cenire right), elevation
view, (cenire left}, appearance of access lids, (bottom left), and performance comparison (bottom
right).

A close up view of the Advantex Textile Reactor System is shown below. Microbes grow
on both the textile elements and within the liquor in the tank. This system, whilst
expensive, has the advantages that there is very little maintenance required, the treated
effluent quality is very good, (really to tertiary standards), and it can better cope with both
low ioads for extended periods and high loads for shorter periods, without a significant
deterioration in effluent quality, than most other processes.

Fig 5: Interior of Advantex Textile Reactor

Effluent from the treatment plant is to be discharged to land by pressure compensated
drip fine irrigation; with drip lines located at Tm centres and laid on the ground surface.
The drip lines will be laid out over an area on each lot which will be determined by the
number of bedrooms the dwelling has. This will vary from 100m2 for a 1 bedroom
dwelling to 200m2 for a 4 bedroom dwelling.




inea i ;

The proposed dnplme is 1o be surface iard whlch places it at the top of the topson Iayer
After a short period of time, however, it has been found that such an instaliation will be
covered with wind blown sand and vegetation. Further that laying the lines in this
manner reduces the extent of problems with sand being sucked in through the drip
emitter when the pump switches off. Surface installation allows for high levels of
moisture uptake by surface drying, capillary attraction, and transpiration from the plants.
After a matter of months, the lines become buried as shown below, providing adequate
protection from surface loads and disturbance.,

The dripline field area corners will be marked and referenced to the site boundaries and
it is not anticipated that any additional constraints would be required for the area.

Figure 6. Typical appearance of subsurface discharge drip line several months after laying.

2.6 Effiuent Quantity

The quality of effluent from the tertiary treatment and land treatment systems is
predicted 1o be as tabulated below. Also shown are existing background levels in the
ground and stream waters, as monitored by GW and NZET.

Cointaminant E coli NH3 NO3 DRP BOD 858
Treatment Plant Efffuent 500600.0 1.0 15.0 8.0 10.0
Unsajurated Scil Zone Efffuent 50.0 0.5 10.0 7.0 1.0
Upstream groundwater current levels 5.0 9.5 1.0 0.3 1.0
Following 10:1 dilution in ground wiaer 9.1 0.5 1.8 0.8 1.0
Stream current levels 120.0 0.0 0.002 0.2 2.0
Foliowing 1000:1 dilution in stream water 119.9 0.0 0.004 0.2 2.0

Table 2. Effluent Guality compared to receiving water quality, (groundwater and stream)
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3 Discharge Consents

3.1 Discharge Contaminants to Land

As the proposed wastewater system is based on an on-site treatment plant and disposal
field for each dwelling, complying with Rule 6 (e} and Rule 7 of the Wellington Regional
Plan for Discharges to Land, this is a permitted activity and no consents are required.

3.2  Discharge Contaminants to Air

Rule 21 of the Wellington Regional Air Quality Plan specifically afiows the discharge
of contaminants to air from sewage treatment and disposal, provided it is discharged
on the site on which it is generated, and there is no discharge of odour, gas, vapour
or aerosol which is noxious, dangerous, offensive or objectionable at or beyond the
boundary of the property. The operation of the on site wastewater plants and
disposal fields is therefore a permitted activity and no air discharge consent is
required.




4:  Assessment of Effects on the Environment

4.1 Discharges to Land

4.1.1 Potential Effects of the Proposed Discharge to Land

The proposed discharge is to land, although residual flows and contaminants from the
discharge will at times enter the groundwater and ultimately the surface water of the Te

Unu Unu Stream near its point of discharge to the sea.

A cross section of the disposal field is shown below.

Evaporatior
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| Vegstation
Sandy
Topsoil
Sand
Winter groundwater
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Beach deposits
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Figure 7. Pathways for irrigated effluent.

in order for the system to operate as designed, the passage of the required flows must
be able to be sustained by the soil. Interpretation of the soil particle size analyses, (refer
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Appendix A}, gives acceptable effluent loading rates, (from NZS 1547:2000), of
35mm/iweek at a depth of 200-400mm. Based on typical meteorological data, (Annex
D}, even at this loading rate, it is likely that there will be no discharge to groundwater
from November through to February inciusive.

The final issue is the degree of renovation, which occurs in passing the effluent through
the soil. The input contaminant levels here are the discharge guality from the treatment
plant. In this instance, the slow passage through fine-grained soils is of great advantage
in renovating the effluent. A minimum soil passage flow path of 1 m of unsaturated soil
is assumed.

The calculated residual values of contaminant levels in receiving waters, (ground and
stream), are tabulated below, along with an analysis of the increase (if any} created by
the discharge and, for the one parameter, nitrates, which are predicted to create a
significant increase, a comparison with the ANZECC guideline value for TON,
(predominantly nitrates) from an upland stream, (which is much higher). The stream
below the subdivision area also flows directly to the sea with substantial dilution once
the stream and sea waters mix, thereby minimising any impact from the predicted
increased nitrate levels.

Contaminant E colf {cfu/t00mUNH3-N (g/m3) NO3-N (¢/m3JDRP {g/m3) |[BOD {g/m3) 1885 (g/m3)
Treatment Plant Effluent 50000 1 15 8 10 10
Unsaturated Seil Zong Efffuent 50 0.5 10 7 1 1
Upstream groundwater current fevels 5 045 1 0.25 1 1
Fellowing 10:1 dilution in ground wiaer 9.1 0.5 18 0.8 1.4 1.0
% change in ground water quallly 81.82 1.0 81,82 245.45 0.00 0.00
Stream current lavels 120.00 0.03 0.002 g.22 2.00 2.00
Fallowing 100G:1 dilution in siream water 119.89 0.03 0.004 0.2 2.00 2.00
% change 04 14 90.7 0.3 0.0 0.0
ANZECC 2000 Upiand River 0.167 {TON)

Table 3. Impact of contaminant levels in receiving waters.
Therefore, the discharge of contaminants from the on site systems is predicted to either

cause a negligible change to receiving water contaminant levels, or, with the one
parameter where a significant increase is predicted, a negligible impact.

4.1.2 Proposed Means of Mitigating Effects of Discharge to Land

As the discharge to land is predicted to cause negligible changes or impacts, no
further mitigation, (in addition to the high quality treatment cited in the appiication), is
proposed.

It is also worth noting that the predicted impacts are with maximum occupancy, an

unlikely scenario as development and occupancy to date on stages 1 and 2 have
shown.

4.2  Discharges to Air.

4.2.1 Potential Effects of the Proposed Discharges to Air




There was httie :nformatton iound on the a:r quahty in ihe area other than anecdotai
evidence that, with reasonable wind runs and the nature of surrounding activities, it
is likely to be of a “typical” nature for rural New Zealand.

The wind rose for the nearest monitoring station, (East Taratahi), and the mean wind
speed for Castlepoint, show that the wind direction is variable and reasonably
cansistent throughout the year, refer to table 4 and figure 8 below.

Direction Mean Annual % of
Time Wind is From
Direction

N 7.1

NE 14.6

E 2.9

SE 1.6

S 4.6

SwW 15.1

W 13.2

NwW 7.3

Caim 33.4

Tabie 4. Wind Rose — East Taratahi

Castlepoint - Mean Wind Speed

Monsh

Figure 8. Mean Wind Speed Castlepoint,

Odour

The discharge of sewage from individual house tanks, and the dripline, could
potentially contain a number of gases from sewage and its anaerobic decomposition.

Some of the main gases Iikelyz, to be formed in the sewerage and sewage treatment
systems are; hydrogen sulphide, ammonia, oxygen, carbon dioxide, methane,
nitrogen and hydrogen. Some of these, and other gases, which may be present in
trace amounts, have the potential to cause offensive odours. The main constituents
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of this odour-causing group are listed below':

Gas Threshold Odours Concentration ppm
{vol/vol)
Carbon disulphide 0.21
Acetaldehyde 0.21
Hydrogen Sulphide 0.00047
Nitrogen Compounds 0.00021-100.0
Skatoile 0.019
Mercaptans
Ethyl 0.001-0.00028
Methyl 0.041-0.0021
Ammonia 46.8
Perchlorethylene 4.68
Phenot 0.6

Table 4. Potential Odours in Sewage Sysiems

The only one of these potential gaseous contaminants which has specified
concentrations in the WRC's Discharges to Air Plan®, is hydrogen sulphide at
maximum desirable value of 1ug/m3 and a maximum acceptable value of 7ug/ms3.

Given the sealed nature of the anaerobic components of the system, (on site tanks
and raw wastewater reticulation system), the aerobic and sealed nature of the
treatment system, and the excellent track record that this type of system has, it is
contended that the odour risk is low and only likely to occur, for an individual tank,
for a short duration in the event of a significant mechanical breakdown.

4.2.2 Proposed Means of Mitigating Adverse Effects of Discharge to Air

Discharges to air will occur from on-site tanks and discharge lines. The system is
aerobic, and will be vented through via the drains and drain terminal vent through the
house system. If necessary, the tank vents can be fitted with activated carbon filters
to minimize odours. No significant aerosols are expected, as the treatment vessels
are covered and the dripline low flow and will be subsurface.
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Proposed Management and Monitoring

It is proposed to manage and monitor the system in the following manner;

O

Regutar, {annual), inspection of the treatment tanks, to monitor performance
as well as sludge and scum levels. These results to be reported annually to
the Carterton District Council. . This will be undertaken by an approved agent
of the process supplier.

An alarm panel is located on each tank. This will cause an audible and visual
alarm when high tank water levels occur. As there will only be flow to the tank
when the properties are occupied, property owners will have a simple
response check list, and a comprehensive reference manual, and if this does
not rectify the problem, a maintenance visit can be arranged for the same or
next day through the system agents.

As part of confirming that the environmental impact is as per this proposal, it
is recommended that ground and surface water monitoring be undertaken at
the same time as the onsite system maintenance occurs. This is proposed to
be annual monitoring of the stream and bore qualities, with timing
recommended to be in March. The parameters proposed for monitoring are;
E coli bacteria, ammoniacal and nitrate nitrogen, and total phosphorus.
Sampling would be by the onsite system agent, and analysis by an
independent analytical laboratory. Sampling would be subject to water
availability as during some dry periods at some sample locations there has
historically been no water.

For the onsite wastewater system requirements, the same consent conditions as we
used in stage 1 of this development are proposed:

L3 A0 uppresced wastowaler testment and disposal sysiem fo satisfy condition 14

above will comply wwith tee following:
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I5.1 The systen wilh comply with the requirements of Rudes 6 andior 7 of
the Regmonal Plan for Discharges o Land (operstive - December
Teaty,

152 The minimum frectment performance siandards for any  instailed
frewimient systens sholl b

Carbancous BOD, < W i
Suspended Solids < pim
Amponicnd Nitroper S, g{;’f‘ssé
MNitrule Nitrogen < 3 ghy?
Faecal Cobiforms = 2004 e/ 100ml,

provided that installwtion shall include o two-week period on start up,
during which time the effluent quality for some parmmeters may fall
outside these Hmils,

P53 There shall be no wastewatar or seepage from wastowaler visible at the
wround surface

154 Disposal fields with sub-surface emitters 1o be no fess than 200m?, with
fleld being fooaed and determined wi {E%'n ench ot E?y an
upproprintety qualified person.

eachy

System desipn end location of dispesal fields to be approved by the
Regional Council prior 1o installation. This condition w he secured by
@ consent notice pursuant W section 271 of Resource Managament Act
99T in respect of cach ditle,

16 The insiullation of the approved wagtewsler realient and ¢ disposal svatemns i
tor inchide the following;

F6.1 Trestment systemy ond emitter lines to be installed by an appropriately
gualifred person approved by she sanuficturer.

16,2 Sub-surface emitters are (0 be installed and maintained between a
minimum depth of 30mn, and 2 masdwam d.a%g';ié} of 250mny below
the ground surfbee. Spacing hetween crmitiors and spucing betwean
emitter Hnes o be no nwore than 1.0 melee

Fe.3 Treatment systems and alanms are o be independently electrical wired
to o master switch, as opposed to the maing switeh, th ensure
CoRtuou operatiog,

Vod A wenufscturers producer  stalement to be sy ppfied following
satistactory instdlation and commissioning 10 the District Couneil.

105 The disposul field for cach lot shall be identified on the Survey Plan in
s;:.méa @ e that Hs location can be readily established an the ground
vith reference to the boundarics of the Joi cancerned.
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6.6 the disposal feld for coeh ot shall be ddensified willy appropriaie
sresarnd ok, which dhedd include 3t leost one permanent low post,
which hay been conwrewed in place. with 2 metal phle showing the
focation of the disposal field, This condition 1 be sceured by a consent
potice parssant fo section 221 of Rescurce bManagement Act 1991 in

respect of each title,

=2
i

Apprapriate messures are w be aken o prevent compaction or domage
for both the reatment systens and disposa field,

16,8 An appropriote owner's munual 5 1o be provided w cach ot owner
price to tréatment system use, and thereafter retained at cach dwelling,
Flee owner's menual 15 to include the Tecation of the trealment plant and
disposad Held and any allerations, and is to demd] the treatment systom
and disposal feld operations, nmainienance, moniworing requireniants,
expecied water quality and potential headth risks. The owner's manual
shiedt also contan o clear staternent that the owner will be required w
Justity any performance monitering results in excess of the stipulated
fevels, and undertake remedial actions fo return 2 son-complving
systemn o required fevels, The vwners manuaf 5 10 meet the approval
of the Disrict Council and the Regional Counsil,

he approved wastewaler teaiment and disposal systoms are 0 be aprated
“ard maintained as follows:

§7E Noalieration o the disposal field (nclueding refocation or diversion) o
be made without prior spproval of the Digriet Council,

-3
o

Any approved derston of o disposal Geld (0 be acenmpanied by
changes o the consent wofice and metal plate as provided for snder
condition 16.6, and the owners manual under comdition 16,3,

P73 Hach treanment sysiem and disposal field 1o be subect f an annual
inspection carvied out under @ service contract by an approprinely
gualified person approved by the manufacturer and the Distriet

Council.

P74 Annual inspections to be conducted between the period 1 Noventher to
31 Muarch {inclusive),

P50 Anamnud Certilicate of Fitness s required for cach freatment sysiem

and disposet Held, contifving that the sysiem meers e perfonmance
standards and other critena specified under conditions 15 and 16 of this
consent, including that the owner's manual s ap 1o date and available,
and the meainienancs roguirements speeifiod by the manufacturer have
been underiaken,

P76 Maintenanee and regair of the treatmoent system and disposal feld is
fetuired prior b e Cortificsle of Fitness being issued.
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Alternatives to the Proposal

The proposed system basically represents “state of the art” technology for on-site
sewage treatment and disposal to minimise environmental impact. Therefore, most
aiternatives represent lower quality outcomes. Those which have been considered and
rejected are;

]

Lower quality on site treatment systems. Even though there are a number of
more economical systems which could comply with the Discharges to Land
Plan rules, these were not favoured as the desire is to have a “high quality”
system representing state of the art technology and creating minimal impact.

High quality community treatment, with direct discharge to surface water. This
could possibly be undertaken at lower overall cost, but was rejected because
the philosophy of this development is that the community will dispose of its
own wastes in an acceptable manner and on its own land. It is also not
favoured at policy leve! under the Regional Freshwater Plan.

High quality community treatment with spray Irrigation or subsurface
disposal on areas such as the golf course. This is not favoured as the
growth and occupancy of the settiement has been sporadic and operating
a larger treatment facility with such variable loading would be difficult.
Spray irrigation would also not be favoured due to aesthetic concerns from
nearby property owners, and subsurface irrigation on the golf course limits
the extent to which good turf culture practices can be applied.

To iflustrate the performance of the Advantex system, an independent trail of on site
wastewater systems seeking approval for use within nutrient enriched or sensitive
areas such as Lakes Taupo and Rotorua has been undertaken and the results are
reported in Appendix C. This shows the Advantex system out performed others
especially with respect to nitrogen removal and also had significantly lower power
consumption.
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Appendix A: Soil Test Results.
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Appendix B: Monitoring Results
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Appendix C: Rotorua Trials Report
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Executive Summary

Regional Plans from Environment Bay of Plenty and Environment Waikato have recogrused the
contribution of significant amounts of nutrients (primarily nitrogen) to sensitive receiving
environments from communities that rely on on-site effluent treaiment systems. Nutrient
contributions help to cause the eutrophication of water bodies, especially lakes. As effiuent
treatment technology has progressed in the past few decades, Regional Authorities are
implementing policies that will utilise commercially available on-site effluent treatment technology
to avoid adverse effects of nutrient discharges to land degrading water ways.

A trial of five commercially available advanced on-site effiuent treatment (OSET) systems has been
undertaken to evaluate their potential for nitrogen reduction. Untreated sewage from Rotorua City's
Eastside sewer were fed to the advanced OSET systems over 55 weeks with the feed simulating
typical domestic use.

Once the systems had stabilised (14 to 16 weeks) all showed the capability to reach Environment
Bay of Plenty's On-Site Effluent Treatment Regional Plan 2006 Rule 14 and 13 limit of 15 g/m®
total nitrogen (TNj. Only Innoflow's Orenco AdvanTex® (AX20) system could remain under the 15
g/m® TN for a consistent period, achieving 82% TN removal from the influent. Other systems
removed on average 63 to 73% TN removal with alf systems but one meeting Environment
Waikato's Proposed Waikato Regionatl Plan Variation 5 (Lake Taupo Catchment) discharge limit of
25 g/m® TN (see Table 1).

Table 1 Statistics for Total Nitrogen in effluent and influent for weeks 18 to 55.

System Median Minimum Maximum
MicroFAST 0.5 23 14 52
Hynds Lifestyie 20 10 29
Oasis 2000 25 10 45
Orenco AdvanTex® 13 7 28
Devan Blue Test System 28 10 53
Devan Blue DBY000 NRS 26 10 54
Influent 71 31 135

Monitoring results showed that all systems were able to achieve the biochemical oxygen demand
{BODs) and suspended solids (SS) discharge limits set in both Environment Bay of Plenty’s and
Environment Waikato's regional pians. Systems were shown to remove 27-30% of fotal
phosphorus, 92-99% of CBOD;, 96-99% SS, and all systems achieved a better than 107 order
faecal coliform reduction (Qasis 2000 > 10° order).

Instatfation problems and mechanical failure were some of the reasons attributed to low hitrogen
reduction of influent in some systems. External environmental factors were explored as potentially
impacting some $ystems. It was concluded that the as at least two systems achieved excellent TN
reduction of the influent that environmental factors had not greatly influenced the trial and were the
same for all systems. The functioning of the systems in such things as aeration and solids retention
times are not discussed as these parameters were not measured.
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1 introduction

In the investigations of eutrophication of New Zealand lakes, the contribution of nutrients from on-
site effluent treatment (OSET) systems has been implicated as a contributing factor. Due to the
location and density of some lake-side communities contributions of up to 28% of the total nitrogen
(TN) input to the fake may be coming from OSET systems (NIWA, 2000). To address the continued
flow of nutrients into the environment, particularly TN, Environment Bay of Plenty has put in place
policies, methods and rules under its On-site Effiuent Treatment Regional Plan 2006 (Pian) to limit
TN discharges from septic tanks. One method to meet reduction targets set in the Plan is to
replace or modify conventional OSET systems with advanced OSET systems.

Nitrogen in influent is primarily composed of organic matter and ammonium-nitrogen, with effluent
from conventional OSET systems having greater than 85% ammonium-nitrogen (Bioresearches,
2003). As such, conventional OSET systems have offered iittle hitrogen treatment. Advanced
OSET systems seek to more effectively reduce suspended solids and organic loads as well as
reduce nitrogen. Knowledge of the quantity of nitrogen reduction by advanced OSET systems has
for the most part relied on information supplied by the manufacturers or suppliers of advanced
OSET systems. Bioresearches (2003} documented many of the systems available in New Zealand
finding that the TN concentration in the effluent ranged from 0.5 - 45 grams per cubic metre (g/m®)
(i.e. 50 - 80% TN removal)). However, as most of these advanced OSET systems are biological
treatment systems employing nitrification-denitrification biological reactions, they are sensitive to a
variety of parameters that can affect nitrogen removai efficiencies. For rutes for TN discharge limits
to be effective, reliable information on the nitrogen reduction from commercially available systems
is required.

To gain improved knowledge of the potential for advanced OSET systems to remove nitrogen from
domestic influent Rotorua District Council, Environment Bay of Plenty and Environment Waikato
commissioned a trial of commercially available advanced OSET systems. A number of
manufactures and/or suppliers of OSET systems were approached and as a result five systems
were installed for trial (one system, Devan Blue, was changed part way through the trail). All
systems were installed without any irrigation treatment connected.

This report details the results of the fifty-five week trial. The primary objective of the trial is to see if
TN output from the advanced OSET systems of 15 g/m® is achievable, and to discuss factors
inhibiting nitrogen reduction. An opportunity is aiso provided in the trial to observe how well the
advanced OSET systems meet suspended solids {88} and biochemical oxygen demand (BOD:)
levels as set in the On-Site Effluent Treatment Regional Plan 20086,

2 Trial Regime

Five advanced OSET systems (Table 1) were trialed to determine outputs over the period of
eleven months (May 2005 to April 2006), with the exception of two systems: Oasis supplied system
was monitored for nine months and the original Devan Blue test system was replaced after seven
months by the DNS00O NRS (the Devan Blue test system initially instalied will not be available on
the commercial market)

Untreated wastewater from Rotorua City's Eastside sewer is screened before passing into a
header tank from which influent is delivered to the systems in equal quantities. Influent was
pumped to each system twice daily by g)osftive displacement pumps operating from a single
variable drive. Loading regime was 1.0 m /dayfsystem with 66.7% of the load delivered between
Bam and 1tam every morning and the balance between 8pm and Spm at night. This pumping
regime is designed to simulate average househoid usage. Harrison Grierson Consultants and AWT
NZ Limited provided technical assistance for the trial setup.



Photo 1  Advanced OSET trial sife, Rotorua.

Effluent from each system was collected in a 200 litre drum from which grab samples were taken
between 7am and 11am. Sampling occurred every six days. Six days ensured sampling occurred
on a different day of the week. Over the fifty-five weeks of sampling, samples were also taken
every day for five to six days, every seven to ten weeks. The effluent distribution and sampling
programme is based on information from Ewert, Couper and Maginness (2005).



Table 1: System specifications from supplier

Supplier System Treatment Process Effluent Quality
Tank
Flow . BODs 88 ™
C
(Liday) ~ “ERRCY Om’) gmY  (gm?)
innoflow
. Orenco . . .

Technologies f.id AdvanTex® 1,800 7900 Remrculatmg_t@xtlle <15 <15 <o

(AX20 packed bed fiter.
(Innofiow) (AX20)
Hynds
Environmentat Submerged Aeration
Systems Ltd rynds, 1600 18’753}00)A Filtration (SAF) <20 =20 <2530

flestyle ' technalogy.
{Hynds)
Oasis Clearwater
Environmental Oasis 2000 Submerged membrane
Systems Litd (TEXASS) 2,500 9,400 reactor, aerated waste =30 =45 =10
water sysiem.

{Qasis)
Smith & Loveless Fixed activated sludge
NZ Lid . treatment, aerated with "

MicroFAST 0.5 1,800 5,400 suspended growth media =10 <10 = 1@
(FAST) {with SFR Biomicrobics)
Devan Blue* Advanced multi stage

DB 9000 NRS 1,500 8,400 fixed growth aerated =20 <30 -
{Devan Blug) system

*Based on totat kjeldahy nittogen (TKN) figures supplied {TKN + Nitrate 10),

* Emergency storage capacity.

* Based on resuits from Orenco AdvanTex® (AX100) systems (or larger).

* Systems specification for new instalied system (First system wili not be commercially avaitable),

Samples were analysed for pH, alkalinity (Ak), total nitrogen (TN), ammonium-nitrogen (NH.-N),
nitrate-nitrogen (NO4-N), nitrite-nitrogen (NO,-N), total phosphorus (TP), dissolved reactive
phosphorus (DRP), with the addition analyses of carbonaceous oxygen demand (CBODs), total
suspended solids (88) and faecal coliforms (FC) over the daily sampling events. Anaiysis was
performed by the Rotorua District Council Environmenta! Laboratory (JANZ accredited) in
accordance with “Standard Methods for the Examination of Waster Water”, APHA, AWWA, WPCF,
Temperature of effluent was measured in the outflow coffection drums. The drums are filed
intermittently depending upon the individual system characteristics. As 1.000 litres of influent is
introduced to each system over the course of a day, the 200 litre effluent drums are periodically
flushed as infiuent is introduced.

3 Results

The results of analysis are presented in two forms. The first is based on grab samples taken daily
over six to seven days, which occurred at four to five week intervals (see Table 2 and Figure 1),
The second is based on grab sample data taken every week, where six days equais one week
(see Figure 1, Figure 2, and Table 3).

Effluent characteristics of the five systems are variable for most parameters partly due to problems
experienced by some systems, changes in influent quality, and environmental factors. All systems
do achieve high percentage reductions in §S8, CBOD: FC and TN, once the systems stabilised,
After the initial stabilisation period (16 weeks) all systems averaged a better than 90% reduction in
CBODs, 88 and FC (Table 3). Reduction in TN varied from 63% to 82% and all systems achieved
a very similar reduction in TP, varying from 27% to 30% (Table 3).

The systems generally maintained a pH of greater than pH 7 with the average influent pH at
around pH 8. All systems were net users of alkalinity using on average 43% to 81% of alkalinity.



Temperatures increased with the warmer summer months then began to cool again, with the trial
ending in autumn. Under normal installation conditions these systems would be inserted in the
ground and thus moderated by the insulating effect of the ground. As the systems are above
ground it is possible that temperature variations have affected trial results. In winter, it is likely that
the advanced OSET systems would go through a greater temperature change over the course of a
24 hour day. The affects of temperature on the systems is further discussed below.

Table 2 Average characteristics of influent and effluent over time,

Alk CBODs FC &5 Temp NHsN TKN  TOxN TN ™
influent gy pH (gim®)  cful100mis  (g/m®) oC fgm’)  (@/m®  (gim*}  (@im?  (gim®
Wk 6/7 2738 8.4 245 10814288 275 15.8 51.8 72.8 0.2 73.0 12.0
Wk 15/16 2249 7.7 217 4300000 497 14.7 361 53.4 .0 53.4 a.0
Wk 25/26 210.7 7.7 138 4557143 152 17.6 352 50.7 ¢0 50.7 7.9

Wk 37/38 2799 82 165 10200000 163 19.5 50.8 67.8 0.3 68.1 1G4
Wk 44/45 3222 83 310 14757143 399 19.8 626 g1.5 0.0 915 1338

_ Wik 54/55 2868 83 236 8248333 269 17.8 56.4 758 0.0 768 118
FAST = MicroFAST 0.5

Wk 8/7 2431 7.4 &2 1765714 27 13.2 423 52.4 0.0 525 7.8
Wk 15/16 203.9 7.9 7 26617 5] 14.5 32.1 357 20 37.7 8.7
Wk 25/26 161.4 7.6 12 85714 15 18.0 17.8 222 2.8 24.9 9.1
Wk 37/38 161.0 7.7 7 70833 8 20.8 19.1 238 2.2 26.0 9.0
Wk 44/45 176.0 7.8 o 134000 9 18.0 227 26.9 1.9 28.8 8.0
Wk 54/55 81.0 7.3 5 57083 8 16.2 59 8.4 59 14.2 8.0
_Hynds Lifestyle
Wk 6/7 14,4 6.4 7 278143 13 12.5 1.2 4.7 359 40.8 6.9
Wk 15/16 51.3 7.2 2 20367 3 12.8 G2 2.5 182 217 8.2
Wk 25/26 89.0 7.2 5 42429 5 17.2 0.2 3.2 12.5 15.7 8.7
Wk 37/38 526 72 4 26000 7 19.9 0.5 3.5 178 213 8.7
Wk 44/45 320 7.0 4 9461 9 18.3 0.3 2.6 222 248 8.2
Wik 54/55 62.1 7.4 1 15683 2 16.3 0.1 1.6 9.8 11.5 8.1
Oasis ~ Oasis 2000 ) ]
Wk 8/7 - - - - - - - - “ - -
Wk 15/18 78.1 7.4 8 83133 8 13.1 10.9 154 201 44 .4 7.5
Wk 25/26 333 7.2 1 7 1 18.1 0.1 1.4 240 254 8.2
Wk 37/38 67.7 7.3 5 148 10 200 0.6 2.6 18.2 209 9.1
Wk 44/45 2941 8.3 2 12 3 18.7 3286 34.7 086 35.3 57
Wk 54/55 59.6 7.4 1 3 0 15.9 0.0 0.4 14.8 16.2 7.3
Innoflow - Orenco AX20®
Wi 6/7 162.6 7.2 5 12729 8 11.8 215 23.8 110 348 7.3
Wk 15/16 61.1 8.6 3 53867 5 12.4 G4 3.2 184 228 7.8
Wk 25/26 713 8.9 2 37314 2 17.1 0.1 1.9 12.5 14.4 8.6
Wk 37/38 70.5 6.7 1 44288 2 19.6 0.2 1.5 13.3 14.8 83
Wk 44/45 §2.8 74 1 51857 2 176 D2 1.4 9.3 10.8 8.1
Wik 54/55 720 68 1 24467 1 157 04 08 97 105 75
Devan Blue — DB9000 NRS (& Test System) e
Wk 6/7 184.8 7.7 20 1228000 18 12.9 31.2 35.1 26 37.7 7.7
Wi 15/16 206.4 7.6 10 82167 8 14.8 33.7 37.7 1.7 39.5 8.5
Wk 25/26 120.7 7.4 &) 16629 5 18.3 16.2 18.8 59 25.8 8.6
Wi 37/38 49.9 7.1 8 16229 10 18.7 6.4 10.4 i7.1 27.5 87
Wh 44/45 206.9 7.2 54 422857 11 17.8 32.0 38.1 0.0 38.1 8.4
Wk 54/55 89.9 7.3 5 20167 & 16.3 9.6 8.6 35 i2.1 8.3

Note: Figures In itafics show the results for the second instalied Devan Biue systemn.



Table 3 Percentage removal of influent constituents by OSET systems.

System ™ TP CBOD; §8
MicroFAST 0.5 67% 30% 95% 96%
Hynds Lifestyle 73% 31% 98% 98%
Oasis 2000 B83% 27% 99% 98%
Qrenco AX208 B82% 30% 20% 99%
Devan Blue DB2000 NRS B83% 30% 84% 87%

Figure 1 shows a plot of TN over the 55 week tial. In Figure 1 and Figure 2 it can be seen that
Orenco AdvanTex® (AX20) and Hynds Lifestyle systems have achieved the best nitrogen
reduction, followed by the MicroFAST 0.5. The range of TN found in the effluent and influent as
well as medium and inter<uartile data is displayed in Figure 2. Data used to derive Table 4 and
Figure 2 is from week 16 onwards, after which time the sysiems had stabilised and good TN
removal rates were occurring for most systems.

Table 4  Statistics for Total Nitrogen for weeks 16 fo 55.

System n Mean Median  Minimum  Maximum  Std.Dev.
{g/m’) (gm’) (im’) ig/m?) (glm’)
MicroFAST 0.5 42 25 23 14 52 8
Hynds Lifestyie 42 20 20 10 29 4
Oasis 2000 33 27 25 10 45 8
Orenco AX20® 42 14 13 7 28 4
Devan Blue Test 24 33 28 13 53 12
Devan Blue DB900C NRS* 16 27 26 10 54 13
Influent 42 71 71 31 135 28

* Statistics representing the new Devan Blue installation from week 41 to 55.

e F 8L Installation problem v D : i i L2evan Blue: -
60 P Devan Blue: Aerator fault evan Blie: NeW|nstaiia o Woodchip ;

'ﬁller_ installed

Qasis; Biockage

11 EW discharge limit, Rules 3.106.3
f R

{ EnvBOP discharge fimit, Rules 11, & 13

o 10 20 0 40 80

Weels since commissioned . _' Daily sample periods
- o MicroFast 8.5 -~ Hynds L#festyle e - Oasis 2000 B Qreneo AdvanTee AX20 e oy~ Dygvan Biue

Figure 1. Total Nifrogen for five advanced on-site effiuent treatment systems.



All systems did achieve iess than 15 g/m® TN in effluent at some stage in the trial. However, onty
one system did this with any consistenicy. Other systems dipped beiow the 15 g/m® TN target for
only a short period.

Systems have taken around 14 to 16 weeks to settle in as nitrifying bacteria numbers build up and
nitrification-denitrification process starts to function effectively (Figure 1). After this time ail systems
(apart from the MicroFAST 0.5 system) start markedly reducing the total nitrogen in their outflow.
The Devan Blue supplied test system seems to be on par with the Innoflow and Hynds supplied
systems until week 10 when the TN content of the raw sewage increased. After this point the
Devan Blue supplied test system has an increased TN concentration in its output and shows some
recovery when the TN concentration of the raw sewage drops.

An incorrect instaliation has been found to be the reason for the MicroFAST 0.5 systems fack of
performance in nitrogen reduction over the first 14 weeks of the trial. This problem was rectified on
22 July (week 14) and adjustments made through to the 28 Juty,

A blockage and consequent overflow from the Oasis 2000 system has also affected nitrogen
renovation over weeks 30 {o 34, It would also appear that further problems have occurred with the
MicroFAST 0.5 and Devan Blue systems at various times from week 34 onwards {Figure 1). A new
Devan Blue system was instalied at week 38. The new system stabilised relatively quickly under
summer conditions achieving under 15 g N/m® TN, However, it would seem installation of a wood
chip filter has detrimentally impacted on the system impeding nitrification.

. . . BEVAN BLUE TEST = Week 18.35
Median; Box: 25%-75%; Whisker: Non-Qutfier Range DEVAN BEGE DS5000 NRS = weeek 41.95
. T . T Medan: Box: 26%-754%; Whisker: Nen-Otier Range
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[} 25%-75%
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MicroFAST 0.5 OASIS 2000 DEVAN BLUE * Extremes
Hynds Lifestyte Crenco AX20 RAW SEWAGE

Figure 2: Total nitrogen box-whisker plots for advanced on-site effluent treatment system effluent
and influent, from week 16 (Oasis 2000 from week 26). Insert shown box-whisker plots for the 2
systems Devan Blue ran over the 55 week trial period.

Faecal coliform levels were generally reduced by an order of greater than 10% (Figure 3). The
Oasis 2000’s membrane filtration system achieved the best faecal coliform reduction being greater
on average than 10° reduced.
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Figure 3 Faecal coliform box-whisker plots for advanced on-site effluent treatment sysfem
effluent and influent, from week 15.

4 Discussion

The Innoflow supplied system (Orenco AdvanTex® AX20) achieved a median TN of 13 g/m® for the
period week 16 to 55, with TN removal efficiency betier than 88% at its peak performance (Figure
4. This was the only system to consistently remain under the 15 g N/m® target. Next best was the
Hynds system, with a median of 20 g/m® TN and a peak removal of over 84% TN. Median values
for MicroFAST 0.5 and Oasis 2000 systems (23 and 25 g/m® respectively) meet Environment
Waikato's permitted activity rule discharge fimit of 25 g N/m® in the effluent. The Devan Blue
systems median TN vaiue over the 41 to 55 week period was just above the 25 g N/m® limit, at 26
g N/m*for the DBO00C NRS system.



Perecntage TN Reduction %

~o—-MicroFAST 0.5 ~&— Hynds Lifestyle Oasis 2000
—~3t—-0renco AX20 - Devan Blue

Figure 4  Percentage TN removal or influent by advanced on-site effluent treatment systems,
based on dafa weekly data.

Both the Innoflow and Hynds supplied systems have been effective in nitrification and nitrate
dissimilation. The other systermns have at time had problems with nitrification. This can be parily
expiained by mechanical faults and installation problems, but there are other factors that have
been raised as potential reasons for less than ideal total nitrogen reduction.

Reduction of TN through nitrification-denitrification and nitrate dissimilation in septic systems can
be affected by a variety of factors. These include:

features of the systems (e.g. capadity, surface area, circulation, efc.);
dissolved oxygen content;

organic loading rate and solids retention time;

inhibiting substances;

alkalinity and pht;

available carbonaceous material; and

temperature.

e & @& & @ ¢ &

4.1 System Features and Function

Each system has different features and this analysis will not dwell on any specific system
feature(s) or function(s), accept to report electricity consumption (measured during the trial).

Two systems had consistent electricity consumption over the frial period (Figure 5), Orenco
AdvanTex® and Hynds Lifestyle. Other systems had variable consumption due to a variety of
factors: mechanical failure; incorrect installation; and blockages.
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Figure 5 Electricity consumption by advanced OSET systems over trial.

4.2 Dissolved Oxygen

Specific system aeration characteristic and dissolved oxygen (DO) content are hot being measured
in this study and so cannot be considered in this analysis. It is just worth mentioning that
decreased DO can become a growth limiting factor in the nitrification process, and this is likely to
have played a part in the increase in TN in the Devan Blue test system when the aerator
malfunctioned.

4.3 Organic Loading Rate and Sclids Retention Times

Organic leading rate and solids retention times can affect both nitrification and denitrification. The
loading rate (influent) is fixed for all systems and is designed to be representative of the loading
rate for an average household within the design specification of the systems. However, depending
upon how an effluent treatment system is designed the ratio of BOD; to total kjeldahl nitrogen
(TKN) can affect the nitrification process.

Figure 6 shows the correlation between CBODs and TKN in the influent over the trial. This
correlation plot shows that over the trial the ratio between CBODs and TKN has been reasonably
consistent. Using a conversion factor for changing CBOD; to BOD; of 0.68 the median ratio of
BODs. TKN is 2.0 (sd = 0.7). Such a ratio suits systems with a separate stage nitrification chamber
(Water Pollution Control Federation, 1983). Most systems have such a chamber and this helps
increase the BOD5:TKN for nitrification in the next stage. Thus the organic content of the influent
should be suitable for most advanced on-site effluent treatment systems trialled, with the influent
being delivered at a fairly consistent BODgTKN ratio.



CBOD; = -24.72 + 3.5267 * TKN
Corralation: r = 77841
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Figure 6  Correlation of CBODs and TKN in influent
4.4 Inhibiting Substances

The influent comes from a predominantly urban source, with minimal contributions from industrial
and commercial premises. It is likely that a variety of substances could be present in the sewage
that may affect the growth of bacterial species and enzymes in the advanced OSET systems.
However, inhibition of nitrification does not seem to have occurred in the Orenco AdvanTex® and
Hynds Lifestyle systems, with both systems achieving high ammonium-nitrogen conversion to
nitrate and nitrite. Thus it is likely that the influent has not contained inhibiting substances in high
enough concenirations to greatly impact on the nitrification process in the advanced OSET
systems.

4.5 Alkalinity and pH

A low pH will inhibit nitrification/denitrification and this is controlled by the available alkalinity. The
pH in all systems remains fairly stable (Tabie 2), however the Orenco AdvanTex® and Hynds
Lifestyle outflow pH is as low as 6.2 due to reduced alkalinity (Alk < 50 g/m®). Generally an
alkalinity of greater than 50 g/m® is recommended to deal with fluctuations in influent ammonium-
nitrogen concentrations. For pH the recommended optimum level for nitrification is a pH of 7.5 to
8.6, while maintaining a pH of greater than 7.2, and between 7 and 8 for denitrification {Water
Pollution Control Federation, 1983). In both the innoflow and Hynds, systems once the pH drops
below 7 pH units, nitrite concentrations are reduced and TN reduction can be affected. However, in
weeks 54/55 the pH in the Orenco AdvanTex® system drops below pH 7 and with alkalinity above
50 g/im°® excellent nitrogen reduction is still achieved.

4.6 Carbon Content

Removal of avaitable carbon in the advanced on-site effluent treatment systems oceurs in settling,
nitrification, and dissimilation of nitrate. An excess of available carbon in the nitrification process
can limit nitrifying bacterial growth. The microorganisms responsible for compieting the
dissimilation of nitrate are facultative heterotrophic aerobes contained in the wastewater that are
also responsible for CBOD; oxidation. While some systems are obtaining low CBOD; results
(Figure 6) they may also be running low on organic carbon and so do not have enough



carbonaceous material to be used as an energy source and an eleciron donor. As such systems
with fow carbon content may be limited in further TN reductions, dependant upon their set-up,
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Figure 7 CBODs box-whisker plots for advanced on-site effluent treatment system outflows, from
week 15

4.7 Temperature

Temperature effects the biochemical reactions within the advanced on-site effluent treatment
system. Changes in the influent can also be brought about by seasonal temperature differences.
Temperature changes (diurnal or otherwise) within the systems are difficuft to establish without 24
hour monitoring, but is likely to vary within in each chamber. Figure 8 shows that the effluent
temperatures have their greatest difference between readings in winter, lying somewhera between
influent and ambient air temperatures. Effiuent temperatures reach just under 10°C in winter and
over 20°C in summer.

Comparison of ambient air temperatures (measured at Pererika, Rotorua) with effluent
temperatures indicate that effluent temperature in the systems drops with air temperature changes.
Itis unlikely that the extent of diurnal variation temperature that occurs in ambient air is repeated in
the systems, as the lowest temperature recorded in the 200L drums was 8.5 °C compared o an
8am low of 4.0 °C. This would suggest that heat loss occurs, but may not be significant in the
systems over a 24 hour period.

As temperature effects nitrification it also has a direct refationship with the growth of
microorganisms, The rate of ammonium-nitrogen oxidation is directly proportional to growth of
nitrifying organisms and it can be seen that in both the Innofiow and Hynds systems ammeonium-
nitrogen oxidation has been achieved almost completely regardless of temperature variation.
Effluent from the Orenco AX20® has recorded the lowest temperatures (Figure 8) and yet has one
of the best nitrification rates, also suggesting temperature has not had much of an impact on the
TN reduction.
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Given the current data set it is difficult to tell if temperature is a major limiting factor in the
dissimilation process. However, denitrification has been reported to occur as low as 0 °C (Water
Pollution Control Federation, 1983).
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Figure 9 Influent temperature versus TKN for a} over the trial period & b) summer.

The TKN concentration is important as it dictates availabie carbon in the system to the quality of
NH,-N to be converted. it is possible for hydrolysis/acidogenisis of the influent to be influenced by
temperature. Analysis of influent data indicates that the influent make-up has changed with a
change in temperature (Figure 9). In Figure 9 (a) when influent temperature is plotted against
influent TKN two distinct groups of data are apparent. Inspection of the groups (minus outliers)
shows that there was a dislinct summer grouping (late November to mid April) and a winter
grouping. Correlation of the summer grouping indicates that TKN is ternperature related, however
no correlation is found for the winter grouping. This would suggest that influent organic loading is
more variable over the winter months, potentially impacting on the nitrification process.



5 Conclusion

A trial of five different advanced on-site effluent treatment systems has successfully provided
information of the ability of these systems to reduce the components of domestic sewage. The
focus of the trial was on the reduction of total nitrogen to meet the limits as stated in Environment
Bay of Plenty and Environment Waikato regional plans.

The fowest fimit of 15 g/m® from rules 11 and 13 of Environment Bay of Plenty’'s On-Site Effluent
Treatment Regional Plan 2006 was achieved by all systems in this trial, however only one system,
Innoflow's Orenco AdvanTex® AX20, could sustain this target. Most other advanced systems did
however meet the Environment Waikato regional plan target of 25 g N/m®. Devan Blue's DBS0D0
NRS had a median TN of 26 g/m® (+ sd 13 g/m®), but this may be an artefact of a woodchip based
filter which failed. Likewise the QOasis 2000 systems results were affected by & blockage during the
trial.

All systems successfully achieved the limits for BODs and SS as set by Environment Bay of
Plenty's and Environment Waikato's regional plans.

Systems took around 16 weeks to stabilise before nifrogen reduction levels arcund target levels
were reached. When this wasn't achieved it became apparent that incorrect installation or system
malfunctions had caused nitrogen reducing capacity to be compromised.

Environmental factors influencing the trial with the potential to compromise the efficiency of the
advanced OSET systems to reduce nitrogen were explored. These potentiat problems included
micro-organism inhibition due to toxicants in the influent, temperature extremes, variation in
alkalinity, and influent concentrations and loading. It is concluded that environmental factors did not
have much bearing on trial results as they were the same for all systems and some systems
achieved excelient nitrogen reduction,

Influent quality does not seem to have been a factor affecting the nitrification-denitrification
process. However, influent is more variable over the winter months than summer. This difference is
temperature driven and may affect the functioning of some systems. While temperature may affect
nitrification/denitrification, the major limiting factors are alkalinity, pH and possibly the carbon
content of the influent.
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Appendix |

Log Book — Record of visits to and work done on systems.

OSET Log Book

Ref | . Person/ .
; Tim Nature of Visit Comment
No. Date ¢ Company

1 20/05/05 7:00 Andy B Vi drive tripped Reset drive and PLC. Pump
unblocked system back an iine by
10:00am

2 23/05/05 5:30 Jack LeComte Unblock pump 5 Blocked with rags

3 28/65/05 9:00 Jack LeComie tnblock pump 4 Line from pump blocked, cut line fit
mac union.

4 31/05/05 1100 | Devan Blue System 5 had no power Bplug in shed not in properly.

5 1006/05 8:30 Mark Mohi Vi drive fault Fitted extension to system 3 pipe.
Leak in last joint (KJ/SB infarmed
Devan Biue. System 4 Kwh meter to
be checked. (Townley Elect.

6 13/05/08 1015 Devan Blue Insalled plate clarifier Installed plate clarifier into irrigation
pump sump. Installed pressure gauge
fo irigation filter,

7 13/06/05 12:10 | Devan Blus Noted nitrate stil lowish & Amm. | Change setting X 2 Aeration,

High

8 21/08/05 10:30 Hynds Ernvironmentat Check aeration and filters Zabel biocked 86 cleaned and
replaced

9 23/06/05 8:45 Innofiow System check Checked levels POD growth. Temp
monitoring to be set up by AB

10 28/06/05 3:00 Devan Blue Check out system Added sep-tech 800mi to aeration
tank ali well.

" 107105 10:15 | Devan Blue Site visit with Lix Milne for Ecogent Kart & Sill visit lab for iatest

sampling resuits.

12 807105 18:00 | Jack LeComte 8ystem 5 not using Kwh Found main switch on unit "OFF"
turned on.

13 11/07/05 1830 | Andy B Increase pump rates Increased min speed P1 - 18 to 25
P2 - 17 t0 25: Done fo increase daily
flow up from 830 litres per day.

14 18/07/05 14:30 | Qasis Commissioning System 3

15 20/07/05 8:45 Tony Hamon All pumps tripped Reset system

16 2107/05 18:00 | Smith & Loveless Checked system found Aeration | Put up sign

fauli.

17 22107165 10:00 | Smith & Loveless Fixing system problem Adjusted aeration pipe by raising
100mm. Need to return later to do
electrical mod.

18 22107105 Niki 4 & John B 77 Hynds Checked aeration; changed vaive for
clarifier (ball to gate). Cleared zabel &
irrigation filter. Zabel filer blocked.

19 23407/05 Smith & Loveless Checked system after pump

pipe changed

20 28107105 Smith & Loveless Pump pip[e unit cut shorter

2t 28107105 7.00 Andy B No flow Fauit an level probe ne flow till 10:00

22 29107155 10:00 | Andy B Increased min speed P1- 2510 30
P2 - 25 to 30: max speed P1- 7910
85 P2 - 63 to 70.Done to increase
daily flow up from 930 litres per day.

23 289/07/05 1100 | 8mith & Loveless Process Check Checking unit after alteration made
vesterday

24 29/07/05 Hynds Environmentat Visitors escorted to plant by JD. Complaint recaived 1/8/05 re visit and
S&L working on their unit.

25 15/08/05 9:30 | Andy B Pumps tipped Reset back on line 8:30am

28 15/08/05 Devan Biue Clean service system

System tripped - entire system

27 28/09/08 S&L removed purmp connection

28 29/09/05 S&L All working again

29 5/10/05 Hynds Environmental General chack Al good

30 3/10/05 Townley Elect Change date for daylight saving




31 11710405 Devan Blue Service Clean filters
32 28/10/05 Oasis Check System
33 7/11405 Devan Blug General check
34 16/11/05 Hynds Environmental 6 monthly service Beauty
a5 17111105 Casis Ff1 sludge return and ciean All good
36 2201108 Townley Elect Connect up Super freat
37 23111465 S&L Sampling influent & Effluent
38 15112405 S&L General check Grab sampling
39 211265 Devan Blue install new replacement system
40 231014106 Bliohytix Systam Commissioning
General check adjust recydle cool
41 28/01/06 Devan Blue time
42 8/02/06 Qasis Unit overflowing
Install clarifier unit to pump out even more ool
43 16/02/06 Devan Blue stage
44 20/02/08 Biolytix Paint id white
Check clarifier seal cable
45 23/02/06 Devan Blue junction
45 27/02/06 Devan Blue Sample taken
47 103086 Hynds Environmental Service reset sludge refurn
48 7/03/66 Devan Blue Sampling influent & Effuent
49 77 Devan Biue Remove polishing filter
50 5/05/06 Hynds Environmental General chack
51 108/06 Davan Blue Relocate fiow metar




Environment Bay of Plenty

Report From: Bruce Gardner

Pollution Prevention Manager
Date: | 26 November 2007
File Reference: 5540 AD1

The Chairman and Members
Reguiation Monitoring and investigation Committee

Meeting of 4 December 2007

Advanced Wastewater System Trials at Rotorua Wastewater
Treatment Plant

‘The purpose of this report is to update the Council on onsite household wastewater treatment
systems that meet the permitted activity standard in the onsite Effluent Treatment Regional Plan,
and the trial’s development,

1 introduction

High nutrient levels put at risk the guality of some of our waterways, estuaries and lakes.
Household septic tank systems contribute to these high nutrient levels.

Since the Onsite Effluent Treatment Regional Plan 2006 became operafive, the
installation of new conventional septic tank systems anywhere in the Rotorua lakes’
catchments is discretionary. Existing sepfic tank systerns will become discretionary from
December 2010 (not including Tarawera, Hamurana and Rotoma). Advanced onsite
wastewater systems are permitted provided that they can meet specified treatment
standards.

In order to get some credible data on the performance of locally available wastewater
treatment systems in New Zealand conditions, Environment Bay of Plenty facilitated the
establishment of a test facility. Contributions towards this were obtained from Environment
Waikato, Rotorua District Council and the trial participants.

Figure 1 shows the test setup for the 2007/2008 trial.

2 Past trials
The trial was established to test the performance of advanced wastewater treatment
systems associated with a domestic dwelling. The first {rial started in May 2005 for a

period of six months, and the second trial ran from October 2006 to July 2007. So far 14
different wastewater freatment models have been tested.
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Advanced Wastewater Sysfem Trals at Rotorua Wastewater Treatment Plant

28 November 2007

Figure 1 2007-2008 trial site

Of the 14 systems, only four met the total nitrogen (TN) standard required for the Rotorua
catchment. These are:

) innoflow Advantex AX20
e Supertreat SB 440 (n12)
o Hynds Lifestyle ‘Ultimate’
® RX Plastics AirTech NR

3 Trial 2 Resuits’
This frial ran from Gctober 2006 to July 2007.

Tabie 1 Average TN Reduction over 16 consecutive samples (3 month evaluation period)

Treatment | Average TN Reduction Number of TN resuits 15
System gim3 or less (out of 18)

5
4
0
3
0

" The 16 consecutive best results are chosen for evaluation purposes for each systermn and the pericds do not correspond directly.
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Advanced Wastewater System Trials at Rotorua Wastewater Treatment Flant

26 November 2007
Table 2 Average power consurmption ard dally flow (over three month eveluation period)
Treatment Average daily Estimated irrigation | Average daily
‘System power annual pump fiow
consumption | electricit Ly cost (kW) {litres)
(kWh) {$)

1 215

2
A

£

5]

7

Innoflow 06 "

(Advan?ex .
sl (1.2 (92° none

Supertreat

SB440° 10.8° 828 0.6 -

in addition to the six day sampling, additional daily sampling was also carried out over
three weekly blocks, at week 8, 16 and 25. Table 3 presents the averages of results for
some parameters obtained during this period.

Table 3 Average blochemical oxygen demand (BOD), faecal coliform (FC) and total
suspended solids output (TSS)
Treatment BOD FC 788
System (gim®} (cfu/100mL) {g/m*}
i 9.0 x 10° 14.5
. 2.9x 10° .
e EPE 57
230 SRR 38
12.1 22.0 x 10° i1.2
5,1 5.4 x 10 9.3
9.8 20.5 x 10° 258

The two systems in the shaded rows met the Rotorua performance standard in terms of
nitrogen reduction. All seven systems met the required standard for (BOD) and ($S) and
so may be installed as a permitted activity anywhere outside the Rotorua lakes'

catchments.

Average TN reduction ranged from 61% to 88%, while annual electricity costs ranged from
$100 to over $600 per year.

*Based on a cost per kWh of $0.21 including GST
These systems were approved for installation in Rotorua (permitied activity) based on an earlier trial
Eshrnated power cost / cost if an irrigation pump was present
Accordlng to the supplier, this power figure is much higher than normal, possibly due to a pump blockage, They expecied a daily

figere of about 4.5kWh
unconfirmed
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Advanced Wasfewater Systemn Trals af Rotorua Wastewafer Treatment Plant

26 November 2007

4

4.1

Current Trial (2007 — 2008)

Maintaining uniform flow conditions proved difficult during the early trials. This was largely
diue to partial blockages in the positive displacement pumps and blockages of the coarse
screen in the header tank.

A new trial facility, still located within the Rotorua municipal wastewater plant, has now
been established to improve on the eartier trial facility. We have completely redesigned
and remodelled the test facility based on the experiences of the past 2 % years.

This trial began 12 November 2007 and will run until August 2008,
Participanis
The five companies participating in the current 2007 — 2008 trial are:

{a) Biocycle Holdings Limited

(b) Innoflow Technologies New Zealand Limited

(¢} Oasis Clearwater Systems Limited

(d) Smith & Loveless New Zealand Limited

(e} . Waipapa Tanks and Waste Treatment Systems Limited

in addition to systems supplied by the above companies we are testing a 4500 |
conventional septic tank supplied by Oasis Clearwater.

Header tanks

Each treatment system has a dedicated header tank from which 1000 | of waste water is
gravity Ted to each treatment system. These header tanks, shown in Figure 2, are filled
with screened raw wastewater using a submersible pump,

Pressure transducers are used to record the volume of the tanks over time, confirmed that
the tanks are filling and emptying as required. Valves confroliing the feed of influent to the
treafment systems are located on the base of each header tank.

The header tanks deliver wastewater to the treatment systems using gravity by 50 mm
pipes mounted on a gantry, as shown in Figure 3.
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Advanced Wastewater Systerm Trials at Roforua \Wastewater Treatrment Flant

26 November 2007

Figure 2 Header tanks

Figure 3 Gantry supporting gravity feed fines

6 SWANS-SIG

Discussions about establishing the trial site as a national testing facility with SWANS-8IG
(The Small Wastewater and Natural Systems Special Interest Group of NZWWA) are wel]
advanced. Final funding arrangements are still being determined. The invoivement of
SWANS-SIG would enable more comprehensive testing of the performance of these
systems, including field testing and evaluation of system components.
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Advanced Waslewafer System Trials af Roforua Wastewater Treatment Plant
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7 Summary
New conventional septic tanks can no longer be instalied in the Rotorua lakes’ catchments
as a permitted activity. There are now however four advanced wastewater systems
approved for installation in these catchments based on earlier trial results. These are:

@ Innofiow Advantex AX20
@ Supertreat S8 440 (n12)
*  Hynds Lifestyle ‘Ultimate’
e RX Plastics AirTech NR

Operating cosis for these systems vary significantly with annual electricity costs alone
ranging from about $100 to over $600.

A completely redesigned trial facility has been established in Rotorua. The current trial
commenced 12 November 2007 and will be completed in August 2008, [t is testing five
advanced wastewater freatment systems and one conventional septic tank.

Report prepared by Sam Weiss, Project implementation Officer.

Recommendation
That the Regional Council:
1 Receives the report.

2 Notes that four systems are now approved as permitted for installation in the
Rotorua lakes’ catchments under the Onsite Effluent Treatment Regional Plan.

3 Notes that all seven systems tested in Trial 2 are approved as permitted for
installation in the Bay of Plenty region outside of the Rotorua lakes’
. catchments.

4 Notes the significant support from our partner in this project, Rotorua District
Council.

Bruce Gardner
Manager Environmental Coordination

for Group Manager Water Management
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Appendix D: Meteorological Data
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