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Executive Summary
Silver Fern Farms Limited owns and operates a mixed species meat processing
plant at Pareora (Silver Fern Farms Pareora), South Canterbury. The site
operates beef, lamb/sheep, bobby calves, goats and venison slaughter and
processing, with additional by-products processing including casings and
fellmongery operations. The inedible offal material and blood is sent off-site for
by-products processing.
Historically discharges were only to sea from the sea. However, in 2008
Silver Fern Farms Pareora commenced discharges of wastewater to land.
Although the discharges to land has been a successful operation, discharges to
sea need to continue when discharges to land are constrained for hydrological or
operational reasons.
Silver Fern Farms held resource consents to discharge to sea and to land which
have now expired. Silver Fern Farms has lodged the relevant applications for reconsenting. In preparing for the new consent application, Silver Fern Farms
Pareora has undertaken environmental investigations, including assessing
options to further upgrade wastewater treatment at the plant.
With respect to the proposed discharge to sea, the main issue is the
management of clarity, colour and microbial contaminants. With respect to the
discharges to land the main issue is ensuring the proposed treatment option
manages the hydraulic constraints of the soil and also the possible issue of
nutrient loading.
The preferred option for further consideration is the continued flow separation
of green and red waste streams and targeted physico-chemical treatment to
allow continued discharges to the sea.
This summary report has been prepared by Pattle Delamore Partners Limited
(PDP) to provide an outline of the investigations work carried out by Silver Fern
Farms Pareora and the selection of the preferred upgrade route for the current
wastewater management system in order to meet proposed receiving
environment constraints. This report has been prepared to inform and
complement an assessment of the effects of the discharge prepared by
Silver Fern Farms Limited.
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1.0

Introduction

Silver Fern Farms Limited (Silver Fern Farms Pareora) own and operate a multichain, mixed species operation that processes beef, lamb/sheep, bobby calves,
goats and venison at Pareora, South Canterbury. The plant has been operating
since 1904, with various processes added over a period of time.
The site activities include slaughter and further processing of offal, as well as
fellmongery operations. All inedible offal and blood are transported off-site for
rendering.
In addition to the meat processing plant, Silver Fern Farms Pareora own and have
access to 141 ha of farmland operated as a land treatment system with “zero
grazed” pastoral farming operations. The total amount of consented land
available to Silver Fern Farms Pareora which could be expanded to operate as a
land treatment system is 229 ha. The site also discharges wastewater directly to
the sea via a coastal surface marine outfall located at or below the surf break
line.
These discharges to land and sea were consented in 2006 (CRC163704 and
CRC163849 respectively) and expired on 29 August 2017. Silver Fern Farms
Limited have made the relevant resource consent applications to Environment
Canterbury (ECan) in February 2017 for the continued discharges of wastewater
to occur. The discharges are currently covered under S124 of the RMA (1991).
Silver Fern Farms is seeking long-term replacement consents for both land and
sea discharge.
In preparing for the new consent application, Silver Fern Farms Pareora has
undertaken comprehensive environmental investigations, including assessing
options and constraints to establish the most feasible option for the progressive
upgrading of wastewater treatment technology at the plant.
This report follows from a comprehensive investigation of wastewater treatment
upgrade options undertaken by Beca and Pattle Delamore Partners Limited (PDP)
and an assessment of water quality and ecological effects within the coastal
receiving environment undertaken by Cawthron and NIWA.

1.1

Scope of Report

This report prepared by PDP provides a summary of the technical alternatives
and the selection of the preferred option available to Silver Fern Farms Pareora
to mitigate the effects of the discharge of wastewater to the coast.
The approach adopted by Silver Fern Farms Pareora has been to investigate a
range of wastewater treatment upgrading options to allow continued discharges
to land and sea. For the continued discharge to sea, Silver Fern Farms Pareora is
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progressing to adopt the most feasible treatment option which will be
progressively implemented during the term of the consent sought.
A range of upgrade options have been investigated previously, including
expansion of land treatment and minimising the requirements to discharge to the
sea.
An outline of the matters addressed in this report is as follows:
i.

Description of the plant processes and the waste generation from various
sources;

ii.

History of the existing wastewater management, and description of the
existing treatment facilities;

iii.

Rationale for improved discharge and the requirements for the upgrade
of wastewater treatment facilities;

iv.

Assessment of waste separation approach and the likely future loads
from the processing plant;

v.

Assessing alternatives for wastewater treatment and/or disposal and
developing the preferred option for treatment and continued discharge
to the sea;

vi.

Assessing the requirements to manage residuals from the wastewater
treatment processes, namely solids and gaseous emissions; and

vii.

Outlining the wastewater treatment management roadmap based on the
preferred option.
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2.0

Site Processes and Wastewater Management

2.1

Site Processes

Processing of beef, bobby calves, deer, goats, lambs and sheep at the site
includes stock washing, slaughtering and further processing, tripe recovery,
casings and fellmongery operations.
Site processing is undertaken on a shift basis, with two shifts per day, up to
seven days per week. The total number of animals processed at the Silver Fern
Farms Pareora site are measured in terms of livestock units (LSU) based on
various multipliers for different animal species. The average total daily
production capacity is approximately 7,000 LSU, with peaks of up to 12,000 LSU.
Production can increase significantly over short periods of time, based on
seasonal supply and catering for market demand.
The site operates its own onsite water treatment plant and onsite wastewater
management system. Key plant processes are briefly described below.
2.1.1

Animal Assembly

Stock delivered to the site are unloaded at the yards where they are washed and
remain until the plant is ready to process them.
Animals received at the site are unloaded in their respective stock yards prior to
slaughter. A slightly raised grate floor over the sloped concrete drainage floor
system allows collection of both animal wash down water and faecal material.
Due to the minimal slope of stand pads and drainage, a large volume of water,
especially for the sheep yards, is required to shift faecal material during wash
downs.
2.1.2

Primary and Secondary Butchery

The site operates up to four chains over two shifts undertaking slaughtering and
carcass preparation operations. These operations include sticking, bleeding,
skinning, evisceration and trimming processes. Each carcass then undergoes
further processing (boning) into various cuts of meat.
2.1.3

Internal Products and By-Product Recovery

The site utilises a number of offal processes for product recovery which include
tripe recovery and casings.
Rendering operations for inedible offal and other renderables including blood
occurs offsite at third-party facilities.
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2.1.4

Hides / Skins Pre-Processing

The pelts are pre-processed ready to be sent off-site for further processing into
leather products. These operations include washing, removing fleshings, and
applying a solution containing lime and sulphide prior to the wool being
mechanically pulled off from the skins. The de-haired skins are then washed with
a lime solution and pickled off-site.

2.2

Waste Stream Reticulation

Silver Fern Farms Pareora has undertaken the separation of key waste streams.
Two wastewater streams have been identified and classed as either “green” or
“red”. Green waste streams are generally contaminated with faecal material.
Although called the greens waste stream the discharge is actually brown in
colour. The red waste streams typically contain a high blood and protein content
as they are sourced from processing areas. The waste stream separation is as
follows:
i.

Red Stream – waste sources include sticking pen floor drains, water
storage overflow and stormwater. Some unused connections are
directed to this waste stream.

ii.

Green Stream – waste sources include the gut house, slaughter board,
boning room, fellmongery, stockyards and compost leachate. Some
stormwater also enters this waste stream.

Stormwater currently contributes to both these wastewater streams. The
existing wastewater reticulation system includes some areas of open drain
channels and gravity pipework which passes through coastal flood inundation
zones and is prone to flood inundation.
The separated red and green waste streams are pumped to dedicated milliscreening units for solids removal. The recovered red waste solids are
composted on site. The green waste stream solids are sent for composting.

2.3

Existing Wastewater Treatment and Discharge

Silver Fern Farms Pareora maintains a combined land and water disposal
(CLAWD) option for their processing wastewater, operating under relevant
resource consents granted by ECan. This includes:
i.

Discharge to sea via surface marine outfall subject to the conditions set
out in Resource Consent No. CRC191930; and

ii.

Discharge to land via irrigation subject to conditions set out in Resource
Consent No. CRC191926.
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Under CRC191926, Silver Fern Farms Pareora has consent to irrigate on the
terrace discharge area and the river flats discharge area. The terrace discharge
area comprises of two irrigation blocks: Terrace Block and the Village Block. The
river flats discharge area comprises of a single irrigation block known as the River
Block.
Any irrigation on the river flats area and on any portions of the terrace area
which do not drain to the wetland must be managed under a deficit irrigation
regime.
One of the key constraints for the continued irrigation is the monthly hydraulic
loading on the soils and the extended periods of saturated soil conditions during
wetter periods which can substantially limit irrigation activities. There is
progressively pressure to reduce nitrogen loading onto land treatment system,
which will require addressing nutrient removal from wastewater.
The primary screened red waste stream is preferentially discharged to land, given
its ability to cause significant localised discolouration of receiving coastal waters
when disposed of to sea.
In situations where the site’s land discharge operation is not hydraulically
limited, the green wastewater stream can be diverted to land, otherwise it is
disposed of to sea, as an established activity since 1904.
Since the implementation of the land treatment system from 2008, the historical
wastewater discharge data indicates that up to 67% of the total annual volume
can now be disposed of onto land, including an increased amount of the green
waste stream. Additional diversion of the green waste stream is likely to exceed
the acceptable level of nitrogen loading onto the land treatment system.
A process flow diagram showing the existing wastewater reticulation and
treatment system in Figure 1.
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2.4

Wastewater Sources and Characteristics

2.4.1

Production Distribution

The wastewater flows and loads generated from the processing site are directly
related to the plant production rate. The main production season typically
begins in November and continues through to June/July. Bobby calf processing
occurs between August – October.
In order to provide a comparison of the production profile, all kill data (various
species) is converted into LSU. Weekly processing tallies for the 2016 - 2017
processing season are shown in Figure 2 to give an indication of the slaughter
and processing profile.
The total annual production for the 2016 - 2017 season was 1.3 million LSU,
whereas total production for the 2015 - 2016 season was 1.4 million LSU as
shown in Figure 3. Silver Fern Farms Pareora considers that an annualised 1.4
million LSU is typical processing levels at the site, however, if stock number
supply increases, there is potential for an extended season resulting in higher
annual kill numbers.

50000

Weekly Production (LSU)

45000
40000
35000
30000
25000
20000
15000
10000
5000
0

Figure 2: Pareora Plant Production Distribution for 2016 - 2017
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Figure 3: Pareora Plant Production Distribution for 2015 - 2016
A normal peak kill tally of the plant is approximately 11,200 LSU per day. This
processing rate is the full-production capacity based on two shifts.
Therefore, the peak processing of 11,200 LSU per day has been utilised for the
determination of the production of wastewater and consideration of treatment
technologies.
2.4.2

Wastewater Volumes and Contaminant Loads

The design wastewater contaminant loads have been determined by considering
monitored total discharges, as well as the assessment of the raw wastewater
characteristics and load generation, on the following:
i.

Reliance on specific site monitoring for various waste streams over a
period of time;

ii.

Daily discharge volumes from monitoring compliance data;

iii.

Monitoring data supplied by Silver Fern Farms Pareora; and

iv.

Industry data from other large meat processing plants that undertake a
similar type of processing.

The design flows and loads were assumed to be generated over 18 hours (two
shifts of approximately 8 - 9 hours) for the purposes of obtaining an hourly flow.
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The basis of the design flows are as follows:
i.

Combined total waste stream – 7,545 m 3/d, with a peaking flow of
840 m3/hr;

ii.

Green waste stream – 4,775 m3/d, with a peaking flow of 530 m 3/hr; and

iii.

Red waste stream – 2,770 m3/d, with a peaking flow of 310 m3/hr.

The land discharge system has been evaluated on the basis of the annual average
flows. The following annual average flows have been obtained using 2012 – 2016
monitoring data (Silver Fern Farms Limited, 2017) and PDP’s assessment of the
flows utilising Silver Fern Farms Pareora’s water supply data, assuming the
red/green water supply flow split models the wastewater flow split:
i.

Combined total waste stream – 1.2 Mm 3/yr;

ii.

Green waste stream – 0.75 Mm 3/yr; and

iii.

Red waste stream – 0.45 Mm3/yr.

A detailed analysis of the wastewater characterisation methodology and the flow
and loads analysis is set out in the PDP (2018) report.
A summary of the specific contaminant organic loads (including total suspended
solids (TSS), carbonaceous 5-day biochemical oxygen demand (cBOD 5), oil &
grease (O&G), ammoniacal nitrogen (NH 4-N), total nitrogen (TN), total
phosphorus (TP)) is given in Figure 4. For the nutrient loads comprising of total
nitrogen (TN) including ammoniacal nitrogen (NH4-N) and total Kjeldahl nitrogen
(TKN) and total phosphorus (TP), is given in Figure 5.

Figure 4: Monitored Assessment of Solids and Organic Loads
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Figure 5: Monitored Assessment of Nutrient Loads
2.4.3

Raw Wastewater Flow

The raw wastewater flows to the treatment plant are not expected to deviate
considerably from the existing peak processing period.
The site holds resource consents to discharge wastewater including stormwater
at a maximum discharge volume of 12,000 m 3/d.
However, due to incremental improvements, the daily peak processing
wastewater volume is now assessed at 7,545 m3/d. Allowing for an additional
10% water use, the peak design process wastewater flow is forecasted at
8,300 m3/d.
PDP recommends that the future consent discharge volume for treated
wastewater is set at 8,300 m3/d, to allow for minor variations on the peak
wastewater generation as result of production fluctuations.

2.5

Existing Land Treatment Description

Silver Fern Farms is consented to irrigate on two areas of land referred to in the
consent as the terrace discharge area and the river flats discharge area. The
terrace discharge area comprises two irrigation blocks known to Silver Fern
Farms as the Terrace Block and the Village Block. The river flats discharge area is
referred to by Silver Fern Farms as the River Block. The consented areas of these
blocks are located to the north and south-west of the processing plant
respectively, as shown in Figure 6.

C01540208R001.docx

P A T T L E

D E L A M O R E

P A R T N E R S

L T D

11
SUMMARY REPORT ON PREFERRED WASTEWATER TREATMENT OPTION SELECTION

Silver Fern Farms is consented to irrigate 167 ha of the terrace area and 62 ha of
the river flats area. At present approximately 141 ha of the terrace discharge
area (Terrace and Village Block) is irrigated. The Village Block is irrigated via
K-line, while the Terrace Block is irrigated via three full, and two half, centre
pivot irrigators. These blocks are run as cut-and-carry operations with the grass
removed around four times per year. There is no irrigation occurring on the river
flats area. This area is currently used for dry stock grazing and providing winter
feed. The majority of the Terrace Block drains to a constructed wetland adjacent
to the coast. Figure 6 also shows a block known as Grants Block, which is not
currently consented for wastewater irrigation but may be considered for future
irrigation.
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3.0

Rationale for Improved Discharge

3.1

Coastal Receiving Environment Criteria

Silver Fern Farms Pareora has been undertaking comprehensive investigations as
part of the
re-consenting programme to assess the effects of wastewater discharge from
land treatment and coastal discharge (LEI 2017, PDP 2017, Cawthron 2010 and
NIWA 2016).
For the coastal discharge, Cawthron (2010) and NIWA (2016) have identified that
the actual and potential effects of the current discharges include:
i.

Increased health risk of exposure to microbial contaminants;

ii.

Aesthetic effects of the visual appearance of the plume following the
ocean outfall; and

iii.

Altered colour and clarity contrasts arising from the discharge plume.

Existing monitoring has shown that the existing discharge does not adversely
affect pH, and temperature. However, there is elevation of microbial levels and
reduction of water clarity/colour due to the plume.
Cawthron and NIWA have recommended the following improvements in the
contaminant levels in the wastewater discharge to the sea.
i.

Reduction in volume of wastewater discharged to the sea; and

ii.

Reduction in solids and bacterial loading to the coastal marine area.

3.2

Contaminants of Concern

The current ECan Resource Consent No. CRC163849 requires Silver Fern Farms
Pareora to monitor the final discharge for pH, TSS, cBOD 5, O&G, NH4-N, TN, TP,
dissolved reactive phosphorus (DRP), faecal coliform (FC) and enterococci.
In addition, surface water samples are to be collected to determine the extent of
the mixing zone of the discharge plume.
Cawthron and NIWA have confirmed that the key contaminants of concern from
the discharge are colour, solids (comprising of faecal material and O & G) and
microbial contaminants (FC and enterococci).

3.3

Environmental Investigations Undertaken

Silver Fern Farms Pareora has undertaken a number of investigations and studies
in relation to the wastewater treatment system as production increases have
occurred. A number of investigations were also related to the management of
odour from the wastewater treatment plant.
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A comprehensive number of investigations have been carried out as part of the
re-consenting programme.
3.3.1

Previous Investigations

The specific investigations related to wastewater management improvements are
as follows:
i.

March 2004 – Pareora irrigation feasibility undertaken by PDP. This
investigation examined the feasibility of irrigation of meat processing
wastewater onto land;

ii.

August 2006 – Infiltration trial for the disposal of wastewater;

iii.

December 2007 – Design and Construction of Effluent Irrigation System
and treatment wetland undertaken by PDP. This investigation
established the Stage 1 design and implementation of 32 ha of land
treatment system for the Terrace Block using centre-pivot and K-Line
irrigation network. A constructed wetland was also implemented to
manage residual run-off and sub-surface discharge from the land
treatment system; and

iv.

2009 – 2016 – Continued expansion of land treatment system utilising a
combination of centre-pivot and K-Line sprinkler irrigation to now
covering a total area of 141 ha.

3.4

Waste Minimisation Targeted Approach

As part of the diversion of the wastewater onto land, Silver Fern Farms Pareora
has continually been addressing waste stream separation that allows the
discharge of colour inducing wastewater onto land. This has meant that more of
the red waste streams generally containing blood products has been
preferentially discharged onto land.
Notwithstanding, the intention is to further separate the waste streams so the
discharges to sea can be better treated and managed.
Waste streams that are generally clean and stormwater will continue to be
discharged directly to sea.

3.5

Treatment and Disposal Screening Options

In order to refine the selection of the new wastewater treatment options, the
following criteria and outcomes have been established by Silver Ferns Farms
Pareora.
These include:
1. Preferred disposal of wastewater via irrigation onto land during dry
periods providing sustainable land treatment;
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2. Continued discharge to sea while appropriately managing the colour of
the discharge and ensuring a reduction of microbial contaminants;
3. Continued discharge to land while appropriately managing the hydraulic
and nitrogen loading onto the land treatment system; and
4. Use and reliance on similar technologies that are currently utilised at
other company owned processing plants as well as having wider adoption
in the New Zealand meat industry.
In achieving these outcomes, Silver Fern Farms recognises that any new
treatment technology needs to:
i.

Complement the existing land treatment system and allow for a staged
upgrade;

ii.

Meet the requirements to have the ability to discharge directly through
the marine outfall when disposal to land is not possible from the outset;

iii.

Allow for cleaner waste stream separation to discharge directly to sea to
ensure the treatment upgrade route is optimised;

iv.

Optimal use of existing infrastructure to facilitate the upgrade,
minimising any “capex regret” for the existing infrastructure;

v.

Ensure that any upgraded facilities are protected against coastal
inundation and minimise any stormwater runoff directly into the
treatment plant;

vi.

Maintain acceptable separation from the water take infiltration gallery;

vii.

Allow for the need to upgrade electrical power facilities to the site; and

viii.

Allow for adequate management of any wastewater solids generated
from the upgraded facilities.

3.6

Investigation of Available Options

As part of the re-consenting programme, Silver Fern Farms engaged Beca to
conduct a wastewater treatment and disposal options study for the Pareora site
(Beca, 2017). As part of their assessment, Beca investigated several treatment
options including screening only, dissolved air flotation (DAF), physico-chemical
DAF (PCDAF) and biological treatment.
Beca’s assessment of potential disposal options concluded that disposal
operations that include both land and sea discharges are more favourable due to
the reduced contaminant load discharged to sea and lower operational costs,
assuming discharges to land undergo screening only treatment.
The assessed options included:
1. Disposal to land and sea – screened wastewater to shoreline;
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2. Disposal to land and sea – screened wastewater to long outfall;
3. Disposal to land and sea – DAF wastewater to medium outfall;
4. Disposal to land and sea – Physico-chemical DAF wastewater to short
outfall;
5. Disposal to land and sea – Biologically treated wastewater to shoreline
discharge;
6. Disposal to land only – screened wastewater;
7. Disposal to land only – DAF wastewater;
8. Disposal to sea only – screened wastewater to long outfall;
9. Disposal to sea only – PCDAF wastewater to short outfall; and
10. Disposal to sea only – Biological Nutrient Removal (BNR) wastewater to
shoreline outfall.
PDP generally concurs with Beca’s selection of treatment technologies and their
suitability for the treatment of wastewater generated from meat processing
plants.
However, PDP would consider that long-term disposal to land would require
wastewater to be treated to a higher level to ensure future discharge security
against potentially tightening consent limits, and to also to enable discharge to
sea when discharges to land are constrained.
In addition, two additional options of combining the process wastewater with
municipal effluent were considered. These were:
i.

Conveyance to Timaru District Council wastewater treatment plant; and

ii.

Constructing a combined wastewater treatment plant with local
community.

PDP agrees that the option of discharging as a trade waste into the Timaru
sewerage system and combined community treatment system would not be
sustainable. The discharge from Silver Fern Farms Pareora plant would
overwhelm the Timaru sewerage network and building a community system will
effectively be an on-site industrial wastewater treatment plant because of the
volumes and loads associated with Silver Fern Farms Pareora wastewater.
Additional assessment of the options is developed from the previous work
undertaken by Beca (2017). The options take into account continued discharge
to sea via the shoreline marine outfall. In addition, the existing land treatment
system continues to be part of the future upgraded facilities.
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Silver Fern Farms owns additional land that is not currently reticulated for land
treatment. The assessed options have been selected based on the utilisation of
the existing reticulated land treatment system, without additional expansion.
However further assessment of hydraulic loading constraints will need to be
considered for the continued land treatment of wastewater.
Based on the assessment of Silver Fern Farms Pareora’s process wastewater, and
options already considered in Beca (2017) report, PDP has further investigated
the following treatment options:
i.

Full BNR Plant: Complete biological treatment, allowing anaerobic
treatment, activated sludge plants operated as a sequencing batch
reactor (SBR) with BNR. Additional provision for filtration and
disinfection prior to discharge. Management of biogas through thermal
combustion in a flare unit;

ii.

Full Flow Physico-chemical DAF Treatment: Acid phase (single pH) DAF
treatment of the red waste stream and MIRINZ double pH adjustment
DAF treatment of the green waste stream. Additional provision for
filtration and disinfection prior to discharge; and

iii.

Green Stream Physico-chemical DAF Treatment: Utilising MIRINZ double
pH adjustment DAF, sand filtration and UV disinfection. The red waste
stream would be screened and discharged onto land.

3.7

Multi-Criteria Analysis of Options Investigated

A comprehensive multi-criteria analysis (MCA) was undertaken for the assessed
options options. The options ranking was carried out using an agreed objective
criteria.
The criteria taken into account for MCA included several aspects.
3.7.1
i.

Cultural
Cultural – the discharges being acceptable to mana whenua – covering
matters related to:
a. Biodiversity and ecological impacts;
b. Appropriate water quality;
c.

Impact of the discharges on public health;

d. Construction nuisance and recreational impacts; and
e. Potential for objectionable odour.
ii.

Economic - covering the capital and operating costs of selected options.

iii.

Operational matters including:
a. Complexity of the treatment plant and disposal option;
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b. Expected level of performance and reliability;
c.

Degree of uncertainty regarding effectiveness;

d. Treatment and disposal flexibility; and
e. Ability for expansion.
A summary of the MCA outcomes of the assessed options is given in Figure 7.

Figure 7: Outcomes of MCA for Assessed Options

3.8

Selection of Preferred Option

Based on the MCA, the Full Flow PCDF treatment option, utilising the existing
discharge pathways. Therefore, this option has been selected as the preferred
option to progress with further.
Given that, Silver Fern Farms Pareora has signalled that the processing capability
at Pareora may change and some resilience in infrastructure needs to be
considered in the event equipment is required to be shifted to other plants. The
physico-chemical DAF plant, being bolt-on mechanical kit has better re-purposing
opportunity.
In the event further tightening of limits are imposed in future that are in addition
to the colour and microbial contaminants, then add-on biological treatment can
be implemented in future. Therefore, the DAF option allows for a staged
upgrade.
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4.0 Preferred Treatment Option
The selected preferred option is Full Flow Physico-chemical DAF Treatment
incorporating:
i.

Screened red stream wastewater is treated in an acid phase DAF to target
oil & grease, organic matter, proteins and solids reduction;

ii.

Screened green stream wastewater is treated in a DAF using a MIRINZ
double pH-adjustment process to target oil & grease, organic matter,
solids reduction, phosphorus precipitation and also improves the clarity
of discharged wastewater;

iii.

Filtration and disinfection prior to discharge; and

iv.

Float sludge from the DAF units is dewatered and composted (option to
render if acceptable), with centrate being returned for treatment.

The process flow diagram schematic is shown in Figure 8.

4.1

Preferred Option Basis of Design

The basis of establishing design wastewater flows and loads is set at the
95 th percentile, as peak processing periods at the site can result in these loads
persisting over several weeks, and the treatment systems must be capable of
providing complete treatment for these peak loads.
Given that there are currently no end-of-pipe wastewater quality limits, a likely
wastewater quality limit has been developed for each of the options based on
the expected treatment performance that can be achieved from the unit
processes selected.
The initial concept design had been prepared based on the following assumptions
and design considerations:
1. Peak and average flows and loads will remain similar to the more recent
historical flows and loads (post 2012) with peak flows at 530 m 3/hr for
the green stream and 310 m 3/hr for the red stream
2. Reuse of existing infrastructure, including, but not limited to:
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Blood, stockyard, dirty drains and marine outfall sumps;

ii.

Milli-screening units for the various waste streams;

iii.

Existing pumps, pipework, valve chambers, irrigators for land
treatment system;

iv.

Continued use of the existing shoreline marine outfall structure;
and
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v.

Utilisation of existing extent for land treatment to discharge up
to 3,000 m 3/d during summer.

3. Upgrading of dedicated pre-treatment flow balancing for the green/red
waste streams and direct diversion of clean waste streams and
stormwater directly to marine discharge;
4. Eliminating the potential for flooding inundation of the existing
wastewater reticulation network and diversion of the stormwater flows
away from the wastewater reticulation system;
5. Provision of additional electrical power demand of up to 300 kVA;
6. Ability to divert wastewater to land prior to full treatment will also be
maintained when required to allow for operational flexibility and to
supply the required nitrogen to meet the pastoral growth requirements,
especially during spring/summer;
7. The existing composting facilities can be expanded to allow for the
composting of additional solids generated from the DAF plant;
8. Depending on the location of the treatment plant, all earthworks are
based on a cut-to-fill basis and no allowance for import fill to replace
unsuitable material or provide for raised platform above flood levels has
been made.
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4.2

Expected Effluent Quality

Based on PDP’s prior experience with acid and double pH adjustment DAF
performance, the treated wastewater quality is expected as set out in Table 1.

Table 1: Expected Quality of Full Flow DAF Treated Wastewater
Parameter

Average

Maximum

Biochemical oxygen demand (cBOD 5)

<450

<670

Total suspended solids

<50

<100

Oil & grease

<30

<40

Dissolved reactive phosphorus

<10

<10

Total Nitrogen

<70

<90

Notes:
1.
2.

All parameters are in mg/L.
Phosphorus removal is based on chemical precipitation.

The quality of the DAF treated wastewater relies entirely on ensuring that the
wastewater is not aged and the ability to precipitate proteins and phosphorus is
maximised to allow the clarification of the treated wastewater.
A considerable amount of ongoing chemical usage including acid, hydrated lime
and polyelectrolyte is expected.
The clarity of DAF effluent wastewater is expected to be relatively transparent
but not completely clear. Silver Fern Farms Pareora will need to carefully
operate and maintain the DAF to ensure satisfactory disinfection performance.

4.3

Consideration of Impact to Land Treatment

Based on combined average wastewater flows of 1.2 Mm3/yr, a current irrigation
land area of 141 ha and average total nitrogen concentrations of 70 mg/L, the
annual wastewater nitrogen load to land would be approximately
596 kg-N/ha/yr, resulting in around 84 tonnes-N/yr. This will require access to
an additional 46 ha of land at minimum if there is significant tightening of
nitrogen limits. This is likely to result in expanding the existing land treatment
system to a minimum total irrigable land area of 187 ha.
Silver Fern Farms Pareora currently has access to 229 ha of consented land where
land treatment can occur and an additional 40 ha of unconsented land (PDP,
2016) totalling 269 ha that can be utilised for land treatment.

C01540208R001.docx

P A T T L E

D E L A M O R E

P A R T N E R S

L T D

23
SUMMARY REPORT ON PREFERRED WASTEWATER TREATMENT OPTION SELECTION

4.4

Residuals Management

To avoid significant costs associated with the discharge of solids to landfill on an
ongoing basis, the solids generated at the site and from upgraded wastewater
treatment facility will need to be managed in the following manner:
i.

Primary screened solids from the red waste stream will be composted onsite or could be sent off-site with the rendering raw material;

ii.

Primary screened solids and sheep yard wastes from the green stream
will be composted;

iii.

Sand and grit will be disposed of directly onto land; and

iv.

DAF float sludge will either be rendered if acceptable, or be composted
on or off - site.

4.5

Upgrade Approach Methodology

The upgrade of the wastewater treatment plant to meet the future requirements
is a substantial capital undertaking and will need to be undertaken in a staged
manner to ensure that flow separation is successful with the capture of as much
high strength nitrogenous waste streams as possible.
It is envisaged that the upgrade will occur in the following manner:
1. Further separation of the waste streams from existing green and red
waste streams into a separate pump stations to allow the diversion of the
high strength waste streams to a new treatment facility;
2. Diversion of clean process streams and stormwater direct to sea
discharge;
3. Establishment of the primary treatment upgrades as required for the
waste streams that require better management of solids, oil & grease
and protein recovery;
4. Confirmation of the waste streams and corresponding loads to ensure
that the required level of treatment can be achieved with the
development of a parallel treatment plant;
5. Separation of the stockyard solids wastes and diverting to direct land
disposal and/or composting. Dedicated grit removal may be included if
composting is undertaken off-site to reduce transport costs;
6. Diversion of red waste stream for acid-phase physico-chemical dissolved
air flotation treatment if directed to sea discharge;
7. Establishment of MIRINZ 2-stage pH adjustment dissolved air flotation
system for the green waste stream. Ability to operate DAF-in-Series for
the green waste stream when red waste stream is diverted to land pretreatment;
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8. Establishment of DAF float sludge management system and solids
dewatering facility for composting and/or landfilling;
9. Disinfection of all wastewater diverted for sea discharge; and
10. Once the new treatment plant is established and operating for at least
one processing season, then if required, investigating and identifying
additional waste streams that may contribute high strength loads from
the red waste stream to be diverted to the green waste stream treatment
train.

5.0

Conclusions and Recommendations

5.1

Technical Solution

A range of technical solutions investigated by PDP and Beca has been refined to
selected options that achieve various levels of treatment which would allow
discharge to either land or to the sea.
A preferred option was developed that allows the discharge of fully treated to
partially treated wastewater to the sea via the shoreline marine outfall.
The wastewater management implementation includes:
1. Comprehensive waste separation of the clean, green and red waste
streams to allow better understanding of the treatment requirements.
Clean waste streams and stormwater to be diverted directly to the sea
via the shoreline marine outfall;
2. Physico-chemical treatment plant and solids separation using DAF plant,
treating all the flows generated;
3. All wastewater that may be discharged to sea via shoreline marine outfall
is filtered and disinfected; and
4. Continued reliance on the land treatment system currently reticulated
for wastewater disposal. Identification of the land treatment constraints
when wastewater is treated via physico-chemical treatment and utilising
DAF plant.
The capital (Class 3 - +25%/-15%) and operating costs (excluding GST) for the
preferred option (Full Flow Physico-chemical DAF Treatment) has been estimated
to having a capital cost estimate of $14M with annual operating costs of $1.2M.
A provision of $1.7M for expansion of land treatment system may also be
required.
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5.2

Recommendations

In order to progress the wastewater treatment upgrade, the following
recommendations have been made:
i.

Confirm the acceptance of the relevant site-specific limits derived for
contaminants discharged through the resource consenting process;

ii.

Start relevant investigations to refine the upgrade approach and confirm
the flows and contaminant loadings after completion of waste separation
works and initial upgrade of common plant headworks. The waste
separation/common plant headworks upgrade will allow clean process
streams and stormwater to be discharged to sea via the shoreline marine
outfall;

iii.

Undertake further wastewater generation surveys and wastewater
characterisation to confirm and establish the basis of design of the
preferred treatment option;

iv.

Undertake a risk assessment for the various elements of the preferred
option and how the upgrade will complement existing operations;

v.

Carry out site specific investigations to determine geotechnical suitability
of the nominated site(s) for the new wastewater treatment facility, and

vi.

Undertake preliminary design to establish more refined costs of the
upgraded treatment plant.
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