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Introduction

My full name is Trisha Lynley Simonson. | hold the position of Senior Engineering Geologist
at Ormiston Associates Ltd, which is a consultancy specialising in geotechnical
engineering, geology and on-site wastewater treatment and land disposal; a position
which | have held since October 2017. Previously to that, | worked as a Senior Resource

Officer - Infrastructure at Waikato Regional Council, for nine years.

| have been engaged by J & T Quigley Ltd. to provide on-site wastewater technical support
to the Private Plan Change proposal to rezone 31.68 hectares of land at Lake Whakamaru

currently within the Rural Zone to Rural-Residential Zone.

| was originally instructed by J & T Quigley Ltd Limited in 2020 to provide a preliminary on-
site wastewater land disposal assessment and treatment recommendations for a
proposed residential subdivision at Ongaroto Road, Whakamaru. | provided an addendum

to that report in October 2022.

| am familiar with the area to which the application for a private plan change relates and |

have visited the site on multiple occasions.

Qualifications and Experience
| have a Bachelor of Science in Earth Science and a Master of Science with First Class

Honours in Earth Science from the University of Waikato.

My relevant experience involves over 27 years of professional practice including the
investigation and design of on-site wastewater treatment and land disposal systems for
individual dwellings, subdivisions, commercial establishments, and institutions, together

with gaining resource consents.

| am regularly engaged to provide technical reviews of on-site wastewater designs for the
Waikato Regional Council, Horizons Regional Council and Bay of Plenty Regional Council. |
have provided evidence both at council hearings and in the Environment Court. My project
work has included consent and plan change applications and providing technical advice

(in the area of on-site wastewater) informing regional plan changes.

| am a past member of the Technical Committee of the New Zealand Land Treatment
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10.

11.

Collective and the Water New Zealand Small Wastewater & Natural Systems special

interest group.

| have read and am familiar with the Environment Court’s Code of Conduct for Expert

Witnesses 2023 (the Code) and can confirm that | have abided by the Code in providing

my expert advice in relation to this proposed plan change.

Scope of Evidence

My evidence will address the following:

a)

b)

The results of my soils assessment and shallow groundwater conditions.

My assessment of the potential peak daily wastewater production for each
proposed lot.

The proposed wastewater treatment system options.

The proposed wastewater land disposal system options.

Assessment of wastewater effects of the proposal.

Appropriateness of the proposed zone change from a wastewater perspective.
Relevant rules, objectives and policies of the district and regional plans.
Concerns raised by submitters and further submissions.

Council officer’s section 42A report.

Conclusion.

My on-site wastewater assessment has been carried out with reference to Australia/New

Zealand Standard 1547:2012 (AS/NZS 1547:2012) “On Site Domestic Wastewater

Management”.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Executive Summary

This evidence has been prepared in support of the proposed zone change.

Technical assessment: In my view, the proposed rezoning of the property at Whakamaru
can be serviced in terms of individual on-site wastewater discharges via wastewater
treatment systems capable of producing secondary standard treated effluent with

discharge to land.

Appropriateness of recommended wastewater treatment system for proposed zoning: |
consider the proposed rural residential zoning is able to be supported by the on-site
wastewater infrastructure that | have addressed in my supporting reports and will give rise

to fewer potential adverse environmental effects than the existing rural zoning.

Council requirements: Individual on-site wastewater discharges will not require

authorisation via Waikato Regional Council consent.

The proposed rule change to the South Waikato District Plan to require provision of onsite
secondary wastewater treatment systems in general accordance with the proposed Lake

Whakamaru Development Area Plan is supported.

The relevant provision of the proposed Lake Whakamaru Development Area Plan,
whereby “Onsite wastewater discharges from all dwellings developed on site are to be
treated by secondary treatment systems with all wastewater disposal areas to be planted
in appropriate water tolerant vegetation to aid the uptake of water and nutrients from the

discharge” is supported.

The use of a consent notice at subdivision stage to further define the required on-site

wastewater systems is supported.

Potential cultural effects have been raised by submitters, and | note that the proposal to
discharge highly treated wastewater into the soil, is intended to provide significant land
contact to contribute to the restoration of mauri to the wastewater. No direct discharge
of contaminants to water is proposed. Mitigation in the form of planting of a buffer zone

and planting within each wastewater disposal system is also proposed.

Based on all of the above, from an on-site wastewater treatment and disposal perspective

in my opinion there is no reason why the rezoning would be precluded.
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22.

23.

24.

25.

26.

27.

Site Description

The property is located at 1861 Ongaroto Road (State Highway 30), Whakamaru, and is
legally described as Lot 9 Deposited Plan 425239 and Part Lot 1 Deposited Plan 24479,
with an approximate total area of 31.6749 hectares (316,749m?). The property is roughly
rectangular in shape and is located on the south-western side of Ongaroto Road and on

the northern shore of Lake Whakamaru.

The preliminary assessment dated December 2020 was based on a site layout comprising
56 residential lots. Since that time the layout has been altered to comprise 66 residential
lots as per site plan reference 4721-2025-1 and dated September 2025. The assessment
of effects of the wastewater discharge described in the October 2022 report addendum is

based on the current 66 lot development.

In general, slopes descend gently to moderately at approximately 7° to 10° through the
property from Ongaroto Road to the southwest, for approximately 150-200 metres. Slopes
then steepen to 14° to 20° with localised areas of up to 30° degrees representing a
previous river terrace bank. At the base of the steep slopes the ground surface flattens
out and extends to the Lake shore, which is approximately 35 metres lower in elevation
than the highest elevation within the site. In the southern part of the site slopes turn to

the south and south-east.

GNS Geological Maps confirm the site is underlain by Hinuera Formation deposits
comprising cross-bedded pumice sand, silt and gravel alluvium with interbedded peat

belonging to the Tauranga Group of Holocene age.

My preliminary site investigations comprised a walkover inspection of the property and
drilling of ten (10) 50mm diameter hand auger boreholes (EF1 to EF10). Boreholes were
drilled to a maximum depth of 2.2metres below the existing ground level. The objective
for drilling the hand auger boreholes was to allow direct assessment of the shallow soil

profile and assess the depth to the groundwater table.

Soils were assessed and categorised according to the methodology in AS/NZS1547:2012
Table E1.

The boreholes intersected Hinuera Formation gravelly and sandy silts (category 2-3), along
with orange-brown silts (category 3) which are interpreted to be weathered tephra

(volcanic ash) units. The design soil category has been assessed as soil category 3, as this

Trisha Simonson | Page 5



28.

29.

30.

31.

32.

33.

is the most restrictive soil capacity encountered within the soil profile, in accordance with

AS/NZS 1547:2012 C.5.2.3.1.
No groundwater was intercepted in any of my hand auger boreholes to a 2.2m depth.

Wastewater Production

Occupancy and wastewater production assessment for greenfield developments is
typically based on conservative occupancy rates and per capita flow allowances sourced

from AS/NZS 1547:2012.
Water supply will be provided by roof water collection and tank storage.

The wastewater system preliminary design was based on roof water collection and a per
capita wastewater flow allowance of 180 litres per person per day (AS/NZS1547:2012

Table H3) for households with standard fixtures as detailed below (Table 1 below).

Table 1:
Individual On-Site Systems
Daily Wastewater Production

No. of Bedrooms 4 bedrooms
No. of Occupants 6 people
Design Per Capita Wastewater Flow
Allowance 1801/p/d
Total Design Daily Wastewater Flow Per Lot 1,080 litres per day
Wastewater Treatment

The site soil type is suitable for use with a conventional septic tank system and hence this
was included as an option in my preliminary report. Following consultation with mana
whenua on 25 October 2022, the commitment was made to recommend only systems
which would treat effluent to secondary standard (<20:20 BOD:TSS), as stated in the 2022

Addendum report.

| have recommended that on-site wastewater treatment comprise one of the following
systems capable of producing at least secondary standard treated effluent suitable for land
disposal: AdvanTex AX 20 Recirculating Textile Filter or Hynds Lifestyle Advanced aerated

treatment system or Biolytix BioPod BF6 wastewater treatment system. The use of such
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34.

35.

36.

37.

systems was agreed to by the applicant and these are further described in my supporting
reports. These systems have all passed the On-site Effluent Treatment National Testing
Programme (OSET NTP) and are current best practice examples of secondary wastewater

treatment systems utilising different methods of treatment.

Treated Effluent Land Disposal

Treated effluent is to be discharged to surface or subsurface pressure compensating
dripper irrigation land disposal systems. The proposed maximum treated effluent areal
loading of 4.0mm/day rate over the design land disposal area based on Category 3 soil
complies with AS/NZS1547:2012 Table M1. For a four bedroom dwelling this would equate

to a required primary disposal area comprising 270 m? per lot.

Reserve land disposal areas of 50% of the primary land disposal areas must be set aside

on each lot. Given the proposed lot sizes, | consider the necessary areas are achievable.

Further to consultation with mana whenua on 25 October 2022, | recommended that all
wastewater disposal areas are to be planted in appropriate water tolerant vegetation to
aid uptake of water and nutrients. The applicant has agreed to this recommendation. This

is covered by the relevant provisions of the Lake Whakamaru Development Area Plan.

Assessment of Environment Effects

Impact on Groundwater:

The proposed secondary land disposal systems will distribute highly treated effluent over
an area at a loading rate appropriate for the soil types, site conditions and constraints.
Investigations across the site did not intersect groundwater at depths of up to 2.2m below
the existing ground surface, with the boreholes drilled in November 2020. This is
considered an appropriate time of the year to determine groundwater depths as the
winter groundwater level is not expected to have significantly receded. Therefore, the
separation distance exceeds the benchmark requirement of the WRP Rule 3.5.7.6 which
requires 0.3m clearance for the discharge of secondary treated effluent. In terms of
groundwater quality protection for potable water supplies, the nearest mapped water
bore, 72_6511 is located a minimum distance of 1.3km from the site’s property boundary.
This conforms to WRC requirement of 30 metres separation to a water supply bore. Based
on the above information, the impact on groundwater at the site is concluded to be less

than minor.
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39.

Public Health:

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

appropriate system design and the good soakage ability of the underlying soil.

Impact on Surface Water:

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

a) Ensuring the wastewater treatment system produces good quality wastewater, which
will not clog up the disposal system forming biomats and leading to saturation and
possible surface breakout. This can be addressed by limiting the accepted wastewater

solutions for each site to secondary treatment systems only.

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

accordance with the required guidelines.

c) Ensuring there is an appropriate separation distance between a disposal system and
water body. Guidance on these separation distances is given in the Waikato Regional Plan,
which specifies a minimum 20 m clearance for a permitted activity discharge. The nearest
proposed residential lot boundary is located over 31m from the Waikato River/Lake
Whakamaru hence the required clearance distance is met. Also, it is considered given the

permeable soil type, that overland flow is unlikely.

d) Further risk mitigation can be achieved by planting the disposal areas with water-
tolerant vegetation, to remove as much water and nutrients from the discharge as
possible. This is covered by the relevant provisions of the Lake Whakamaru Development

Area Plan. With this mitigation in place, the effect on surface water will be less than minor.
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41.

42.

43.

Impact on Soil Quality:

Wastewater from domestic sources does not generally contain heavy metals and
environmentally harmful compounds in concentrations likely to lead to soil contamination
or problems that would render the soil unusable. In my experience, chemicals are
generally diluted and removed in the treatment system or renovated by the microbial

action in the soil itself. No effect on soils is therefore likely.

Odour:

Offensive odours can emanate from processes which occur within both the treatment and
disposal of wastewater. Given the use of advanced treatment quality, | consider it unlikely
that odour production would occur. Should there be nuisance odour the treatment system

vents can be fitted with carbon filters.

Appropriateness of the proposed zone change from a wastewater perspective

Cumulative Effects:

The establishment of approximately 66 dwellings on a property which to date has been
utilised as production forest and farmland raises the issue of the cumulative effects of the
on-site wastewater discharges. In this instance the cumulative effects are not considered
to be of significant concern, due to the baseline set by the relevant permitted activities of
the Waikato Regional Plan. In terms of nitrogen discharges, the operation of the site as a
production forest is permitted, through Table 3.4 of the WRP, to utilise up to 150
kgN/hectare/year. Over the 31.6749 hectare property, this equates to 4,751 kgN/ha/year.
Should the subdivision be developed with 66 secondary treatment systems serving 4
bedroom houses, this equates to 1,040 kgN/ha/year (based on 40g/m3N, 1.08m3 volume
and 365 days). Therefore, in terms of nitrogen, and assuming no stock input on the
subdivision, the proposal presents a potential betterment through reduction of nitrogen
levels of over 75%. On this basis, the permitted activity thresholds for on-site wastewater
will be met, and therefore the effects of the activities are accounted for in the Waikato

Regional Plan.

Comparison with Waipamu Station

The nearby residential development at Pokuru Road North known as Waipamu Station has

been raised by submitters as an example of a similar development. In terms of on-site
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45.

46.

47.

wastewater discharges, the Waipamu Station residential properties are also served by
individual on-site wastewater systems. The installed wastewater systems at Waipamu are
controlled by a consent notice which defines the required wastewater treatment quality
and setback distances. Waipamu Station requires the use of nitrogen removing treatment
systems, however this is considered to have been required as the farm is still operating on
the large balance lot, and unlike the Quigley proposal, the nitrogen and contaminant load
from the farming operations have not been removed by the conversion to residential land.
| consider that the Quigley proposal will result in fewer adverse effects than Waipamu

Station due to the proposed change in land use.

Wording of Possible Subdivision Consent Notice

While the proposal is for a plan change, specific wastewater design will be mandated as
part of the subdivision process, and | recommend a consent notice with the following
wording is placed on any subdivision consent and issued titles to ensure purchasers

adhere to the proposed subdivision design:

“Dwellings shall treat and discharge effluent via a secondary wastewater treatment
system. The disposal system shall be located more than 30 metres from the lake or any
watercourse. There shall be at least 300mm separation between the highest groundwater
level and the dripper lines. Effluent discharged from the system shall not exceed 20 g/m?
biochemical oxygen demand and 30 g/m? suspended solids. Continued monitoring and
maintenance in accordance with the manufacturer’s recommendations shall be required.

Each disposal area shall be planted with appropriate native species. ”

South Waikato District Plan and Waikato Regional Plan Provisions

| have assessed the status of the proposed on-site wastewater activities under the Waikato
Regional Plan as Permitted Activities under rule 3.5.7.6 — Discharge of Sewage from
Improved On-Site Domestic Sewage Treatment and Disposal Systems, as all of the
conditions of this rule can be met by the proposal. Further assessment of the objectives

and policies of the WRP are not required due to the status of the activities as Permitted.

| have reviewed the South Waikato District Plan with respect to on-site wastewater and
note that the Subdivision Rules (R5(4) — RLZ (e) (iii) require that “each proposed new site
created shall be completely self-contained in respect of sanitary drainage or shall be

served by a system approved by Council” and that “Effluent disposal fields shall not be

Trisha Simonson | P a g e 10



48.

49.

50.

51.

located within 30 metres of the margins of a lake, river or stream.” | can confirm that both
of these conditions can be met by a subdivision that could arise following the proposed

plan change.

Building consents from South Waikato District Council would be applied for on a case-by-

case basis as each individual property is developed.

Response to Submissions

Submitters’ general concerns:

Michael and Debbie O’Hanlon raised concerns that “Wastewater buffer between
subdivision and lake is the campground where it would be inappropriate to allow any
treated sewage outflow onto this area.” | note that the proposed wastewater systems
discharge wastewater beneath the ground surface, and overland flow of wastewater is
highly unlikely given the proposed loading rates on the disposal area, which comply with
the required guidelines, and the permeable nature of the soil. The campground itself is
served by vault toilet blocks and shower blocks. Vault toilets generally include an overflow
of liquid waste to ground soakage, though the solid contaminants are stored and removed
from site. The shower blocks discharge untreated greywater to ground soakage within the
reserve. Both of these discharge streams are less well treated than the proposed on-site

wastewater systems.

A number of submissions refer in a general manner to increased pollution and effects due
to the wastewater discharges (Lord, Morris, and pro-forma submissions). As described in
the effects assessment above, the proposal represents a lesser impact than the current

land use.

Hope Woodward submitted that “The developments reliance on self-monitoring for water
and wastewater treatment is inadequate and may lead to long-term environmental risks.
This approach lacks transparency and accountability.” Ms Woodward sought to “Require
long-term council or third party oversight for waste and water systems instead of
developer self-monitoring.” | note that as the individual on-site wastewater systems are
considered permitted activities, no monitoring or oversight is required. This is the same
for all permitted activity discharges in the Waikato Region. Appropriate consent notices at
subdivision stage would control the level of treatment systems installed on the lots, and

this is common practice, including at Waipamu Station. | would support the use of a
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53.

consent notice as noted above.

Mana whenua concerns:

Craig Ahipene (himself, Poaukani Trust and Te Ngare o Te Kohera Trust) submitted that
“this part of Lake Whakamaru is a wahi tapu. When the lake was filled after the dam was
constructed, mana whenua were unable to move all interred tipuna. The structure plan
shows that 66 dwellings are proposed, each of which would have a septic tank. It is
culturally inappropriate to discharge wastewater into a wahi tapu." Further to a meeting
with Mr Ahipene and Raukawa Charitable Trust on 29 July 2025, | provided a follow-up
information document on 6 August 2025 clarifying the proposed on-site wastewater
discharges associated with the proposed plan change. In this document | noted that |
understand that human waste within the context of Te Ao Maori is tapu, and the potential
for human waste to impact the wahi tapu site is culturally objectionable. It is my limited
understanding that human waste can be cleansed, or returned to noa, by various
processes, including passing through PapattGanuku. | noted that the proposed wastewater
infrastructure designed for the development only allows discharges of highly treated
wastewater to land, with no direct discharges to the lake from a pipe ever proposed, or
ever likely to occur. Only mana whenua are able to define what the concepts such as tapu
and noa mean in this context and how they manifest for this issue, however, to help
understanding, | confirmed that individual secondary treatment wastewater systems are
proposed for each which will drip irrigate highly treated wastewater into the soil, providing
significant land contact. Ultimately the cultural effects of the proposal are outside of my
area of expertise. A copy of that further document provided to Mr Ahipene and the

Raukawa Charitable Trust is attached.

The submission from Raukawa Charitable Trust echoed the concerns regarding wahi tapu
raised by Mr Ahipene. Furthermore, RCT indicate that the proposal does not demonstrate
a betterment in accordance with Te Ture Whaimana o te Awa o Waikato - The Vision and
Strategy for the Waikato River. | consider that, as discussed in the cumulative effects
assessment above, the change in land use will represent a betterment, in that the load of
contaminants discharged from residential use is much lower than rural uses. | note that
the betterment is generally considered in proportion to the effects, and in this case the
effects of the wastewater discharges are below the permitted baseline. The applicant has
also committed to extensive buffer planting and to requiring planting of each disposal

system. These are covered by the relevant provisions of the Lake Whakamaru
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55.

56.

Development Area Plan. | understand that generally land based discharges are supported
by RCT, before discharge to water, however, the impacts on soil health and cumulative
impacts over time on the whenua need to be minimised. In my opinion these impacts are

minimised by the proposed secondary treatment systems and mitigation measures.

Response to Further Submissions

| have reviewed the further submissions and note the comment from Susan Leitch that:
“There is a very real risk of wastewater discharge to the river. Sub 001 - NZTA notes that
the area is vulnerable to drainage issues due to frequent high rainfall events. Given that
‘During heavy storm events, the amount of water draining from the average roof can
exceed the amount of wastewater flows from more than 40 households’ (Watercare,
2019). This would mean the site experiencing the simultaneous flow of water from 2440
households, either to the road or the lake (via the campsite), during storm events.
Watercare (2019) ‘Wet weather overflows’.” In my opinion the point raised is not relevant
to the proposal as it relates to reticulated sewage and stormwater networks. In the case
of the proposed subdivision, the roof water will be collected for re-use, and the only
overflow will be from each dwelling’s water supply tanks when they are full. Each on-site
wastewater system will be completely separate from the stormwater system, with pipes
from the dwelling laid below the ground surface transferring sewage from the dwelling to
the on-site wastewater system. A cross-connection between the stormwater and
wastewater system is unlikely, and in the first instance would cause the high-level alarms
in the wastewater system to sound, giving prior warning to the homeowner that an issue

needs to be rectified, before any sewage overflow could occur.

S42a Hearing Report and Technical Review

| have reviewed the s42a Hearing Report and Council Technical Review with respect to on-
site wastewater servicing. | note that the hearing report and review conclude that
wastewater can be managed on-site in an appropriate manner with rules or conditions,
and that the effects can be mitigated by the recommendations outlined in my supporting

reports and summarised above.

Conclusion

| conclude that the proposed rezoning and consequent subdivision can be appropriately

supported by individual on-site wastewater treatment and land disposal systems, which
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are all able to comply with the design guidance within AS/NZS1547:2012, along with the

recommended separation distance requirements for on-site wastewater land disposal.

Overall, | consider that the proposed change to rural residential zoning of the site at 1861
Ongaroto Road, Whakamaru is a suitable fit for the site from a wastewater perspective,
considering potential environmental effects. Based on all of the above, in my opinion,

there is no reason why the rezoning would be precluded.

/{ ﬂu L,( (e L/L/

Trisha Simonson
8 October 2025
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APPENDIX 1

WASTEWATER PLAN
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Further Information for Mana Whenua
August 2025

1. Background

We have learned through this plan change process and our time with mana whenua group
representatives, that when the Whakamaru dam was constructed in 1949 the people of Ongaroto pa
were forced to quickly remove the bones of ancient tpuna from their urupa. Not all the bones could
be found, and hence the area is wahi tapu.

We understand that human waste within the context of Te Ao Maori is tapu, and the potential for
human waste to impact the wahi tapu site is culturally objectionable.

It is our limited understanding that human waste can be cleansed, or returned to noa, by various
processes, including passing through Papatuanuku. We note that the proposed development includes
only discharges of highly treated wastewater to land, with no direct discharges to the lake from a pipe
ever proposed, or ever likely to occur.

We would appreciate the chance to work with mana whenua to determine solutions for wastewater
management which could be considered acceptable, or at least, less offensive.

Only mana whenua are able to define what the concepts such as tapu and noa mean in this context
and how they manifest for this issue, however, to help understanding, we have provided in this
document, additional descriptions of the proposed wastewater treatment and discharge to land
systems.

2. Clarification

We briefly discussed the position of mana whenua that wastewater needs to be cleansed before it
enters a water body. The examples we discussed included point source (piped) treated wastewater
directly into a water body and how rock filters, or wetlands can be acceptable means to cleanse that
wastewater.

In this development we will use individual on-site wastewater disposal systems, not a single discharge
point, where the entirety of the treatment and disposal methods proposed occur beneath the ground
surface. That is, treated wastewater is dripped into the soil for final filtration and it is not discharged
into the waterbody. The filtration through the soil on each site is what will provide final cleansing of
the wastewater before it enters into any underlying groundwater.



3. Proposed Wastewater Treatment:

The houses in the development will be required to use individual secondary treatment wastewater
systems. These are smaller versions of the same technology used to treat wastewater in cities. This is
a higher level of treatment than a traditional septic tank.

All of the wastewater from the toilets, showers, baths, sinks and washing machine is directed to the
system, which is buried underground adjacent to the house. The systems are usually made up of
several chambers. Each chamber has a specific function (such as aeration) to enhance the treatment
of wastewater before it passes into the disposal field.

Because of the high level of treatment, disposal can occur near the soil surface (often via a dripper
line) where more evaporation and transpiration of the wastewater by grass and plants can occur.

Figure 1: General layout of an on-site wastewater system

Treatment of wastewater is achieved using biological processes, where microorganisms process the
‘food’ in the wastewater and remove the contaminants. Three options are recommended in our
application:



The Advantex option uses a textile filter to provide an environment for the microorganisms to live on,

and they process the wastewater as it trickles down through the textile. This system is passive and
doesn’t need much electricity.

Figure 2: Advantex System

The Hynds option uses an aeration system, where air is bubbled through the wastewater to encourage
lots of micro-organisms to grow and process the wastewater. There are also plastic media in the tanks
for the microorganisms to live on. The wastewater is filtered before it is discharged to dripper lines on
the ground or buried within the top layer of soil.

Figure 3: Hynds System



The Biolytix system uses tiger worms to complete the same processes as the microorganisms in the
other systems. These systems need to be managed carefully to keep the worms happy.

- The'Biolytix® Wastewater System
How the Treatment Bed Works

* The solid waste is
separated from the liquid:®
waste immediately. =
Macro-organisms, such
as WOImMS, MOVE iN aNQ  se——
quickly convert the solids
into humus.

The organisms live in
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Figure 4: Biolytix System
4. Treatment Quality:

All of the proposed treatment systems are proven to meet secondary wastewater treatment quality,
through the National Testing Programme, which is defined as BOD <20 mg/L and TSS <30mg/L, visually
represented in the figures below. The Bar chart shows the expected reduction in contaminants from
raw wastewater to septic tank wastewater to secondary treated wastewater.
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Figure 5: Visual representation ot treated wastewater quality.



5. Proposed Wastewater Disposal:

Because the wastewater is now so well treated, it can be discharged using dripper irrigation lines.
These can be pinned to the surface of the ground, and then mulched over, or buried 150mm deep in
the topsoil layer.

The volume of wastewater discharged for each allotment will be limited by design to 4 litres per square
metre per day. The wastewater slowly drips out of the emitter in the pipe and is mostly taken up by

plants and evapotranspiration. A very small amount will slowly trickle down through the soil.

Figure 6: Dripper Irrigation System
6. Effects and Proposed Mitigation

As the wastewater continues to travel through the soil, any last remaining bacteria will die. It only
takes 600mm of dry soil under a disposal area for all of the bacteria to die off. At the Ongaroto Road
site the groundwater was not found during our investigations, which went down to 5.6m depth. The
subdivision area is also higher in elevation than the lake, providing a large amount of contact time
with the ground.

All of the disposal areas will be required to be planted with appropriate native plants (guidance would
be appreciated as to what species would be the best). The dripper lines can still operate effectively
within these plantings.

The area between the subdivision and the reserve is also going to be planted out as buffer zone, which
would provide further contact and protection for the lake. Wastewater disposal lines will not be
located within the reserve boundary buffer zones.
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Figure 7: Plan showing buffer planting
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Figure 8: Cross section showing the elevations and distances on the site [Note typo on diagram. ‘restriced/restricted’]



7. Summary and Conclusion

We understand that Lake Whakamaru is wahi tapu to mana whenua and the proposal to undertake
residential development adjacent to the lake has raised concerns regarding the discharge of treated
wastewater. This document further describes the proposed individual household on-site wastewater
treatment and disposal systems, and how they will drip irrigate highly treated wastewater into the
soil, providing significant land contact. We hope this information assists and appreciate the chance to
work with mana whenua to determine acceptable solutions for wastewater management.

Yours faithfully,
ORMISTON ASSOCIATES LTD.
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Trisha Simonson

Senior Engineering Geologist



