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Executive Summary

What does this report cover?

PNCC identified the shortlist for the Best
Practicable Option (BPO) in July 2019. Since
then, work has been undertaken to further
develop the different elements of each option.
This option development work has resulted in
the identification of option variants. This report
describes the refined options and summarises
their “key matters”. This summary reports
takes in to account that previous work, and
work identified in the comparative assessment
workshop.

BPO short list of options

For the BPO review six options were
shortlisted in July 2019. However it is
recommended that the groundwater option not
proceed through the shortlist assessment
phase. The five remaining options are:

R2(b) All treated wastewater is discharged,
via a wetland and land passage system to the
Manawatid River at/near the existing Totara
Road site with improved removal of
phosphorus and nitrogen

L + R (a) & (b) Treated wastewater applied to
land, with discharge to the Manawatd River in
exceptional circumstances.

L + R (d) & (e) Treated wastewater applied to
land, with some discharges to the Manawati
River

Dual R+L Manawatu River discharge at
Totara Road and below Oroua confluence with
some land application in drier months

O+L Most of the treated wastewater
discharged to the ocean and some applied to
land in drier months

It is proposed to carry forward 11 variants of
these five options to the further shortlist
assessment phase.

PALMY
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For the BPO assessment short listed options
names have been used that are more
description of the options. The previous and
new names are listed in the table below
together with the previous and new option
numbers. The new names and Option
numbers 1 to 11 are used for the briefing
materials and the BPO assessment. The
previous (shorter) names may also be used
throughout the text of this report.

Previous
New Name Option Previous Name
\[}
R2(b) River
discharge with
1 1 R2 (b)
enhanced
treatment
R2(b) River
discharge with R2 (b) (75%
s Enhanced . ADWEF to land
treatment, 75% at low River
ADWEF to Land at flows)
low River flow
Dual R+L(b) Two
Dual R+L (b)
River discharge
. . (75% ADWF to
3 points with 75% 2
land at low
ADWEF to Land at
River flows)
low River flow
L+R (a) 97% of the
4 time to Land 3 L+R(a)
(inland)
L+R (b) 97% of the
5 time to Land 3 L+R(b)
(coastal)
L+R (d-1) to Land
L+R(d-1)
<80m?%/s / 53% of
6 4 80m?®/s River
the time to Land
. flow trigger
(inland)
L+R (d-2) to Land
L+R(d-2)
<62m?®/s / 43% of
7 4 62m?%/s River
the time to Land )
. flow trigger
(inland)
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. Previous
Option

No.

New Name Option Previous Name
No.

L+R (e-1) to Land

<80m?%/s / 53% of L+R(e-1)

8 the time to Land 4 80m?/s River
(coastal) TN = 35 flow trigger
mg/L

L+R (e-2) to land

<62m?¥/s / 43% of L+R(e-2)

9 the time to Land 4 62m%/s River
(coastal) TN = 35 flow trigger
mg/L

@ O+L / Ocean with : G

Land (coastal)

11 Ocean discharge - O no land

resource consent duration) results in higher
domestic wastewater flows and loads as
compared to the previous 2018 projections.

The increased flows resulted in an increase in
the land areas required for land application
and associated infrastructure costs, some of
the treatment elements not based on peak
flows, and overall operations and maintenance
costs.

Capital
Cost

$M

R2(b) River discharge
1 $241 $337
with enhanced treatment

What work was undertaken?

For this report we outline the key
considerations of the wastewater schemes.
We discuss the development of the options
from previous stages of the shortlist to as they
are now. This is followed by summaries of
each option with more detail on each
component part of the total option scheme.

We also updated the indicative comparative
cost estimates for each option. The capital
cost for a full scheme (without staging) and
lifecycle net present value (NPV) of each of
these options is covered below. The NPV is
based on a 35 year (maximum resource
consent duration) operating period. The cost
estimates included in this version of the report
use updated land values (compensation
assessments) prepared by The Property
Group in March 2021, higher percentage
contingencies advised by Alta Consulting,
updated population forecasts, review of land
application infrastructure, and review of capital
costs items.

The updated population forecast has a 17%
increase for projected population at 2073 from
what was previously forecast. The higher
population at 2051 (covering a 35 year

R2(b) River discharge

with Enhanced treatment,

2 $387 $496

75% ADWEF to Land at

low River flow

Dual R+L(b) Two River

discharge points with

3 $318 $419

75% ADWEF to Land at

low River flow

L+R (a) 97% of the time

4 $605 $604

to Land (inland)

L+R (b) 97% of the time

5 $733 $836

to Land (coastal)

L+R (d-1) to Land

6 <80m?%s / 53% of the time ~ $410 $470

to Land (inland)

L+R (d-2) to Land

7 <62m°/s / 43% of the time ~ $369 $433

to Land (inland)

L+R (e-1) to Land
<80m?%/s / 53% of the time

8 $708 $786

to Land (coastal) TN = 35
mg/L

L+R (e-2) to Land
<62m%/s | 43% of the time

9 $652 $730
to Land (coastal) TN = 35
mg/L
O+L / Ocean with Land

10 $547 $621
(coastal)

11 Ocean discharge $406 $480

Option Summary Report, August 2021 |
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H Total
M

5800

SBOD

5600
$
5109
5101
5300 <96 5605
200 5387
5318
5241
$100
30
2 3 4

g

COSTS (5M)

g

NPV - SPLIT OF CAPITAL COSTS AND O&M ($MILLIONS)

Induding PEG, Design and Market Contingency

m NPV OEM Costs

578

578
574
Se0 574
$54
5708
5652
5547
5410 5406
5368
9 10 11

6 7 B
OFTION NUMBER

The chart above shows the net present value
(NPV) of each option, and the split between
the capital cost and the NPV of the operations
& maintenance costs over the proposed
35-year consent duration.

The option of 50% (rather than the 75%
above) of average dry weather flow (ADWF)
being applied to land when the Manawata
River is less than half median flow was also
looked at, resulting in a lower indicative cost
estimate, but would have a greater effect on
the River quality.

The option of 100% of ADWF being applied to
land for the Dual R+L option was also looked
at, but did not provide a material improvement
on 75% application to land at low River flows,
and was more expensive. It has been
removed from the options list.

For the coastal land application options
(L+R(e) and O+L), the initial assessment
identified that a Total Nitrogen (TN) of 10mg/L
was required to control the nitrogen leaching
rate. An assessment was completed to
determine the land areas required if the

current level of treatment (i.e. TN of 35mg/L)
was allowed for, with a larger land application
area, due to the land values used initially.
Whilst this option (larger land area, lower level
of treatment) has a higher level comparative
indicative cost estimate with the reviewed
costs, for continuity it has been included in the
summary tables. The costs of the alternative
(higher level of treatment, smaller land area)
are included in Table 3-1 of this report for
completeness, but not the option summaries.

Option Summary Report, August 2021 |
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Introduction

1 Introduction

In 2018 and early 2019 Palmerston North City Council (PNCC) identified and assessed a long list of
options as part of its wastewater treatment and discharge Best Practicable Option (BPO) Review.
This process is outlined in the Longlist Assessment Report (22 July 2019). This phase of the project
culminated within the identification of a shortlist of options.

Since PNCC identified the shortlist, work has been undertaken to further develop the different
elements of each option. This option development work has resulted in the identification of option
variants. As a result, it was decided to carry forward six options and eleven option variants to the
shortlist assessment phase. These are listed in Table 1-1.

In developing the shortlisted options a conservative approach has been taken to the inclusion of
measures which might otherwise mitigate the cost or adverse effect of an option. That is, mitigation
measures have only been included where these are well understood and where there is relative
certainty that they can be delivered. It is recognised that there are other potential mitigation
measures which might increase an option’s likelihood of being identified as the BPO. However, given
uncertainty regarding these measures they have not been included for the purpose of the short list
assessment. Examples of such potential mitigation measures are:

. The inclusion of an adaptive management regime in Option 1: R2(b) and R2(b-2) (now
Option 1 and 2 respectively). Such a regime might improve the environmental
performance of the option and increase the option’s level of ‘compliance’ with One Plan
requirements. However, the form such a regime would take is uncertain at this point and,
therefore, is very difficult to incorporate into the cost estimates for the option

. Negotiation of land lease or partnership arrangements associated with the land
application elements of options. Such arrangements may reduce the cost of an option
over time. However, the form of such arrangements and whether they can be negotiated
remains uncertain. Therefore it has been decided to assume that land application areas
need to be acquired, as this can be achieved through powers under the Resource
Management Act and the Public Works Act.

The option development work has also identified that one option, former Option 5 (GW2) should be
removed from the shortlist. The reasons for this are covered in more detail in Section 3.1. The option
of Ocean (O) with no land has been added to the shortlist. This is covered further in Section 2.7.5.

Table 1-1 Short List Options & Option Variants

Option Previous

Title Description

No. Option No.

All treated wastewater is discharged, via a wetland
1 1 R2 (b) and / or land passage system to the Manawatd River
with improved removal of phosphorus and nitrogen

All treated wastewater is discharged, via a wetland
R2 (b) (75% and / or land passage system to the Manawatd River
2 1 ADWEF land at  with improved removal of phosphorus and nitrogen,
low river flows) with removal of 75% ADWEF to land when the River is
below half median flow (37.5m3/s).

Option Summary Report, August 2021 | 1
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Previous

Option No.

3 2 Dual R+L (b)

':.“‘u’ ':‘g @ Introduction

Description

Manawatd River discharge near Totara Road and
below Opiki Bridge with, with removal of 75% ADWF
to land when the River is below 37.5m?3/s)

4 3 L+R(a)

Treated wastewater applied to inland land, with
discharge to the Manawatu River in exceptional
circumstances (approximately 3% of the time)

5 3 L+R (b)

Treated wastewater applied to coastal land, with
discharge to the Manawati River in exceptional
circumstances (approximately 3% of the time)

6 4 L+ R (d-1)

Treated wastewater applied to inland land, with
discharges to the Manawatd River (when River flow is
above 80m3/s)

7 4 L +R (d-2)

Treated wastewater applied to inland land, with
greater discharges to the Manawatd River (when
River flow is above 62m3/s)

L +R (e-1)
(TN = 35mg/L)

Treated wastewater applied to coastal land, with
discharges to the Manawata River (when River flow is
above 80m3/s)

Treated wastewater applied to coastal land, with

L +R (e-2) . JR
9 4 (TN = 35mg/L) greater discharges to the Manawattd River (when
River flow is above 62m?3/s)
L+R (e-1) Treated wastewater applied to coastal land, with
8b* - (TN = 10mg/L) discharges to the Manawatd River (when River flow is
above 80m3/s)
Treated wastewater applied to coastal land, with
. L +R (e-2) ) R
9b - (TN = 10mg/L) greater discharges to the Manawatt River (when
River flow is above 62m?3/s)
Most of the treated wastewater discharged to the
ocean and 50% ADWF applied to land in drier
10 6 O+L months, with discharge to the Manawatt River in
exceptional circumstances (approximately 3% of the
time)
Treated wastewater discharged to the ocean, with
11 - (0] discharge to the Manawatu River in exceptional
circumstances — Added to Shortlist
Code:
R River
L Land
GW Groundwater
o Ocean

* Options 8b and 9b have not been carried forward into the arms of the BPO assessment. While they
require a higher degree of treatment for nitrogen removal and result in smaller land areas required,
with a lower NPV (but in the BPO assessment fall in the same (highest) cost band), for the purposes

Option Summary Report, August 2021 | 2
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Introduction

of continuity in the BPO evaluation Option 8 and 9 have remained with the larger land areas and

lower level of treatment. Options 8b and 9b are included in the above for completeness. If Option 8
or 9 did become the Preferred/BPO solution they would probably be further considered as a potential
variance as the option was developed.

For the BPO assessment short listed options names have been used that are more descriptive of the
options. The previous and new names are listed in the table below together with the previous and
new option numbers. The previous and new names are listed in the table below, and in the summary
tables in Section 4. The previous names are also used in the text throughout this report.

Table 1-2 Option Updated Names

New Name

R2(b) River discharge with enhanced
treatment

Previous Name

R2 (b)

R2(b) River discharge with Enhanced

R2 (b-2) (75% ADWF to land)

2 treatment, 75% ADWF to Land at low 37.5m¥s River flow trigger
River flow
N . :
5 Du_al R !_(b) Two River discharge Dual R+L (b) (75% ADWF to
points with 75% ADWF to Land at low land, 37.5m?s River trigger)
River flow
o :
4 L.+R (a) 97% of the time to Land L+R(a)
(inland)
o .
5 L+R (b) 97% of the time to Land L+R(b)
(coastal)
6 L+R (d-1) to Land <80m?3/s / 53% of L+R(d-1) 80m?/s River flow
the time to Land (inland) trigger
7 L+R (d-2) to Land <62m?3/s / 43% of L+R(d-2) 62m?3/s River flow
the time to Land (inland) trigger
L+R (e-1) to Land <80m?3/s / 53% of .
8 the time to Land (coastal) ’Ic_riJrREaer-Z'l)'l?l(lm;é?anl\ll_E)!r flow
TN = 35 mg/L 99 9
L+R (e-2) to Land <62m3/s / 43% of .
9 the time to Land (coastal) i'r:Rﬁ_(ZT)SZ-m;és}an/\Sr flow
TN = 35 mg/L 99 9
L+R (e-2) to Land <62m3/s / 43% of .
8b the time to Land (coastal) !(_r:REe(er-z'l)'l?l()—m13(/)srr1Rl;ll_(;r flow
TN = 10 mg/L 99 9
L+R (e-2) to Land <62m3/s / 43% of .
9b the time to Land (coastal) ’lf_riJrREeer-(z'l)'l\Glz—mf(/)srnRI/\lljr flow
TN =10 mg/L 99 9
10 O+L / Ocean with Land (coastal) O+L
11 Ocean discharge O no land
1.1 Purpose of this work package and structure of this report

Since the shortlist was confirmed by PNCC in mid-2019, elements of each option have been further
developed through the work packages listed in Table 1-3. Consequently, the objective of this work

Option Summary Report, August 2021 | 3
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package is to prepare a report which describes the refined options and summarises their “key
matters”. This summary will be used as the basis for the shortlist assessment, and in particular, the
comparative assessments and any further MCA.

The first iteration of this report was prepared in March 2020. A discussion on the development of the
options since that time is included in this report.

Table 1-3 List of work packages

Work Package = Name Date
7.3 Flow and Loads Summary Report Update May 2021
15.1 Preliminary Assessment of Land Application Site December 2019 &
Alternatives June 2020
15.2 Short List Treatment Assessment September 2020
Short List Treatment Assessment Rev1 February 2021
15.4 Coastal Outfall Constraints December 2019
Cawthorn - Assessment of Coastal Ecological Effects
of Ocean Outfall January 2021
15.5 Wetland and Land Passage Elements April 2020
River Impact Modelling Report (Aquanet) September 2020
15.7 Development of Options September 2020
15.9 Short List Treatment Addendum March 2021

Option Summary Report, August 2021 | 4
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Key Considerations

2 Key Considerations

A number of key considerations relating to the key components of a total scheme need to be
considered to arrive at a complete option. This section summarises these considerations.

2.1 River Flows Triggers

The Manawati River flow trigger levels for the treatment upgrades and discharge elements are
outlined in the individual option summaries. These have been refined by Stantec and Aquanet during
the shortlist option development stage, as a greater understanding of the effects of discharge to the
River has been gained through modelling scenarios.

2.2 Treatment Upgrades

WP15.2 (Shortlist Treatment Assessment) identified the “most appropriate” treatment alternative to
deliver the treated wastewater quality required for each of the shortlisted options. The assessment
was made against the following factors:

Process Reliability

Process Flexibility

Process Constructability (including space requirements)

Process Affordability (capital, operating and net present value)

Other Process Impacts (odour and noise; chemical consumption and energy demand; health
and safety

I N

WP15.2 also involved:

e A comparative high-level assessment of the WWTP operating effects.
e Areview of planning aspects of the existing Totora Rd WWTP site.

e An assessment of the current WWTP site, infrastructure and treatment processes and
suitability for future developments.

An update of the WP15.2 report was completed in March 2021, and the indicative comparative
capital, operating cost estimates and net present value (NPV) are included in that report and carried
forward to the shortlist options. This July 2021 report further updates those costs bringing in a range
of factors as set out in Section 3.

An addendum to the WP15.2 report was completed in February 2021 to align the treatment to the
shortlist options taken to the MCA in November 2020. This is WP15.9. The treatment levels
discussed in this report relate to WP15.9.

For each shortlisted option it has been identified a level of additional storage at the WWTP would
benefit those options with a discharge to the River. An optimum volume has not yet been identified,
and so is identified in each schematic as “storage optimisation”. A provisional sum ($3M) is included
in the capital cost estimate for storage at the WWTP.

2.3 Wetlands and Land Passage Options

A work package (WP15.5) was completed in April 2020 to identify an appropriate wetland and / or
land passage for all river discharge elements of each short list option. These wetlands / land
passages, agreed in a workshop in May 2020, are included in the option summaries in Section 4.

Option Summary Report, August 2021 | 5
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2.4 Land Application Sites and Land Use

WP15.1 identified a number of potential site locations for each option. For the development of options
to take to the MCA workshop, a single site location was identified to be used. For the coastal sites it
was agreed to use Coastal Site 2, the middle land parcel on the coast, closest to Himatangi Beach.
This is not to be read as the site that may be the preferred land discharge location if an option is
selected. A robust site selection process will be undertaken should an option that includes a land
application element be selected as the BPO. The potential land application areas used for the
development of the options are shown in Figure 2-1.

Land use categorisation is referenced from WP15.1 “Assessment of land use alternatives, December
20197, including Appendix 7 — Land Use Options Assessment, PDP, December 2019.

The WP15.1 evaluation has developed a preferred/recommended type of land use for each of the
Short List Options at each possible land application site location. This recommendation is based on
the technical suitability and favourability, based only on aspects covered in the assessment. For the
inland sites it was agreed to use Site Location 1, the land parcels closest to Palmerston North.

Generally, the recommendations for each land application site location correlates with the soil types
which dominate each site. In summary:

e The Inland LA sites (L+Ra, L+Rd, GW-2, and Dual R+L) are typically dominated by High
Productivity Soils being fluvial and loam soils. The recommended land use is Cut and Carry
(Lucerne or Barley).

e The Coastal LA sites (L+Rb, L+Re, and O+L) are typically dominated by raw sandy soils.
Exotic Forestry is the recommended land use for these regions.

The land application infrastructure is based on the summary provided as part of WP15.1, and updated
as part of WP15.7 and following the revision of the population forecasts (refer
A03109212_PDP_UpdatedPopulation_OptionsSummary_STRev.xlsx, PDP, June 2021). The areas
and volume of storage and rapid infiltration basins are based on the indicative preferred site, and the
assumed split between irrigation/storage and rapid infiltration.

Some rapid infiltration has been included with each of the land options to provide buffering from
above average wastewater treatment plant flow, and to bridge wet periods where land application is
not suitable or practicable. The benefit of installing rapid infiltration infrastructure, versus greater
discharge to the river for these days, will need to reviewed if one of these options is selected as the
BPO.

2.5 Conveyance Updates

Conveyance upgrade requirements were initially updated as part of WP15.1, based on the land
locations identified, and River and ocean outfall locations, and following the same rationale as in the
Long List Traffic Light Briefing Report. The range of pipeline lengths and number of pump stations
required is based on the potential land application sites identified. These have been updated for this
report based on the site selected that was taken into the MCA process.

For sites identified with multiple land parcels, the location for discharge has been taken at the centroid
of the land parcel (or multiple land parcels), as per WP15.1.
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Key Considerations

2.6 Regional Scheme

The May 2021 Options Summary Report included this additional assessment not included in the
earlier report. This July 2021 report similarly includes this assessment of the additional works that
would be required for this option with regards to a regional scheme, or sub-regional scheme. There
are many options available if a regional scheme was to be considered. This section outlines at a high
level how the scheme would have to be adapted (post construction or pre-construction) to allow for
the additional flows should such a scheme not be implemented from the outset.

A regional scheme includes picking up the wastewater from communities such as Fielding, Marton,
Bulls, Halcombe etc.

This does assume the additional flows are treated at the wastewater treatment plant. An alternative
would be to treat locally and look at regional discharge (most likely suitable for the ocean outfall
options).

As outlined in the Shortlist Treatment Addendum Report it is expected there is sufficient room at the
treatment plant for additional treatment processes to be added if required for growth.

2.7 Staging Possibilities

Following on from the May 2021 Options Summary Report, this July 2021 report also outlines at a high
level whether there are possibilities of staging the options. This is only to give an indication at this
stage, and does not complete a full assessment of staging alternatives for each option.

Option Summary Report, August 2021 | 7
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Indicative Comparative Cost Estimates

3 Indicative Comparative Cost Estimates

Initial indicative comparative cost estimates were prepared for the long list workshop and comparative
traffic light assessment. These indicative, comparative cost estimates have been updated through
work packages listed in Table 1-3, and again recently following a review of the capital costs. The
updated indicative comparative cost estimates are included here. These estimates were compiled to
the same level of accuracy as used for the traffic light assessment of the long list options. They cover
capital, annual operation and maintenance and Net Present Value (NPV).

Key assumptions made in the development of these cost estimates, and the breakdown of the cost
estimates into their key components is covered in each of the work packages listed in Table 1-3.

For this version of the shortlist summary report (August 2021) the costs include the following:

1. Review of capital costs including higher percentage contingencies by Alta Consulting
Review of land purchase costs by the Property Group following feedback at the comparative
assessment workshops that the land values used did not reflect the current market situation.

3. Revised population forecasts used by Palmerston North City Council (PNCC) in its 10-year

plan process which required— re-calculation of capital and operational costs due to the

dependency of option scope and particularly land area on projected populations

Review of land application infrastructure construction cost rates

Review of capital cost estimate completeness leading to identification of some work items not

previously included

6. Review of electricity supply requirements for specific options leading some additional
allowance for electrical network upgrades

o ks

The Flows and Loads Summary report (WP 7.3) was updated in May 2021 to include the updated
population forecast based on Infometric’s high growth rate projections from 2021 through to 2051.
The higher population at 2051 (covering a 35 year resource consent duration) results in higher
domestic wastewater flows and loads as compared to the previous 2018 projections. This increase
results in the revised 2073 (50 year projections) rising from 120,000 population equivalent to 140,000
population equivalents, a 17% increase.

The increased flows resulted in an increase in the land areas required for land application and
associated infrastructure costs, some of the treatment elements not based on peak flows, and overall
operations and maintenance costs.

The Assessment of Land Use Alternatives, December 2019 report includes a high-level estimate of
incomes from an assumed commercial crop on the land application options. The land use values that
were included in this report were challenged at the MCA workshop. As noted above updated land
values have been sought and the comparative cost estimates have been updated with these new
values.

The Preliminary & General, Professional Services Fees PNCC costs, and contingencies have been
included as a total for each option.

The NPV shown is based on the P50 estimate. The P50 estimate represents a cost that likely to be
exceeded in half of the outcomes. It is estimated that the project cost has equal chances of being
under or over this value. The P95 estimate represents a cost that is likely to be exceeded in only 5%
of the outcomes. The P95 is therefore a conservative estimate at this stage of the project. A cost
estimate summary table is included in Appendix 2 (not rounded to the nearest million).

Option Summary Report, August 2021 | 9
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Operating & Maintenance (O&M) Costs presented are based on the O&M costs in Year 1 and do not
include net income from land use activities. O&M varies through growth, and includes renewal works
for infrastructure in the year estimated to be required. Net Annual Income is assumed to happen
annually from Year 1 (Y1) for inland cut and carry sites, and for the coastal forestry sites it has been
assumed they will be harvested and replanted through Y26-30. Income from carbon credits has not
been included in the annual income.

The updated indicative comparative cost estimates, with the projected population increase allowed
for, are summarised in Table 3-1, rounded to the nearest million.

Table 3-1: Summary of updated indicative comparative cost estimates (in millions) — June 2021

Y1 Operating
Capital Land &

Net Present
Value

Cost! Cost? Maintenance
: (NPV)

Costs (O&M)3

R2(b) River discharge with enhanced

1 $241 $3 $6 $337
treatment 4
R2(b) River discharge with Enhanced

2 treatment, 75% ADWF to Land at low $387 $55 $7 $496
River flow
Dual R+L(b) Two River discharge

3 points with 75% ADWF to Land at low $318 $61 $6 $419
River flow
L+R (a) 97% of the time to Land

4 +R (a) 97% $605 $249 $4 $604
(inland)
L+R (b) 97% of the ti to Land

5 (b) 97% of the time to Lan $733 $81 $7 $836

(coastal)

L+R (d-1) to land <80m?%/s / 53% of the
6 . . $410 $136 $5 $470
time to Land (inland)

L+R (d-2) to Land <62m?®/s / 43% of
7 ) ) $369 $112 $5 $433
the time to Land (inland)

L+R (e-1) to Land <80m®/s / 53% of
8 the time to Land (coastal) $708 $115 $5 $786
TN = 35 mg/L

L+R (e-2) to Land <62m?/s / 43% of
9 the time to Land (coastal) $652 $95 $5 $730
TN = 35 mg/L

L+R (e-1) to Land <80m?%/s / 53% of
8b the time to Land (coastal) $614 $42 $6 $712
TN =10 mg/L

" Total Capital Cost with P50 contingencies.

2 Land purchase with P50 contingencies, inclusive of wetland and land parcel.

3 This does not include estimate income from land application schemes and is the estimate for Y1 of
operation. The individual Option Summaries include estimates of incomes.

4 This option is for SIN = 2mg/L, Treatment Option 1.4 outlined in WP15.2 Report, September 2020
and the WP15.9 Addendum Report, February 2021.
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Y1 Operating
Capital &

Net Present
Value
(NPV)

Cost'’ Maintenance
Costs (O&M)3

L+R (e-2) to land <62m?%/s / 43% of the
9b ) $599 $38 $6 $697
time to land (coastal) TN = 10 mg/L *

10 O+L / ocean with land (coastal) $547 $49 $5 $621

1 Ocean discharge $406 $1 $5 $480

As discussed in Section 1 two variations were considered for the L+R(e) options — Options 8 & 9 with
lower (Level 2) levels of treatment and larger land areas, and Options 8b and 9b with higher (Level 3)
levels of treatment and smaller land areas. The costs for both are included in Table 3-1 above for
completeness, but for consistency only Option 8 and 9 are included in the Option Summaries in
Section 4.

Chart 3-1 below shows the split of the NPV between capital costs (P50) and the NPV of the
Operations and Maintenance costs over the proposed 35 year duration of the consent.

NPV - SPLIT OF CAPITAL COSTS AND O&M ($SMILLIONS)

u Total B NPV O&M Costs
Induding PEG, Design and Market Contingency
M

5800

SEDD

g

5109

COSTS (5M)

§

564

5652
5605

5410 5406

EZ 5369

OFTION NUMBER

Chart 3-1 NPV - Split between Capital Costs (P50) and NPV of Operations & Maintenance Costs (35 year duration)
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3.1 Options Development

As discussed in the sections above the shortlist options have been further developed and refined as
further information was available, and assessment and modelling work completed. This has led to the
following changes to the shortlist options from the longlist assessment report, and previous reports.

3.1.1 R2(b) River discharge with Enhanced treatment, 75% ADWF to Land at low
River flow

The Aquanet modelling of the effects on the Manawatt River of full discharge at Totara Rd showed
that the level of treatment required to meet the One Plan targets (Soluble Inorganic Nitrogen (SIN) =
0.3mg/L in dry flow conditions) would be equivalent to treating the wastewater with technology that is
more regularly used for drinking water, i.e., using a Reverse Osmosis (RO) plant. A RO plant has a
very high capital cost, as well as high annual operating and maintenance costs, and the treatment
process results in a brine byproduct which could be difficult to dispose of. Workpackage 15.2
discusses the practicalities and issues associated with a RO plant and highlights how globally it would
amongst few (if any) examples.

It was agreed by the Project Technical Group to include a wastewater treatment plant upgrade option
that could provide a significant improvement in the level of treatment for the discharge (although not
to the level required to meet all One Plan standards) and which is more feasible from an operational
and cost perspective than an RO plant. Option R2(b) outlines this option for a 5-Stage Bardenpho
Biological Nutrient Removal with membrane treatment (MBR) and UV disinfection. The RO treatment
upgrade option is not included in the Options for assessment because its anticipated cost would
render the option ‘fatally flawed’ based on criteria used in the long list phase of the project.

A variant of R2(b), included in the Options for short list assessment, is removing 50-75% of the
average dry weather flow (ADWF) for discharge to land. This results in a gross land area of 430 ha to
670 ha being required, as well as the treatment upgrades. R2(b) 75% to land is included in the Option
Summaries and costing.

3.1.2 Dual R+L(b) Two River discharge points with 75% ADWF to Land at low River
flow

Initial assessment of this option undertaken as part of Aquanet’s river modelling work, showed that as
described for the long list assessment phase, this option was unlikely to get consent granted if it was
selected as the BPO due to the adverse effects on the River.

This option has therefore been refined to have discharge to the Manawata River at the Totara Rd
outlet when river flow is greater than 62m?3/s, discharge to the Manawatt River downstream of the
Opiki Bridge and Oroua confluence when the river flow is between 62m?3/s and 37.5m?%/s, and partial to
full discharge to land when the river flow is less than 37.5m?/s (two variants included in the options
summary — 75% and 100% discharge to land). Only Dual R+L 75% to Land has been included in the
options to go forward to the MCA at this stage as there was not a material benefit for the 100% to land
option for the additional cost.

A further refinement that could be undertaken, if this option is selected as the BPO, increasing the
trigger level for discharge at Totara Rd (i.e. discharge at Opiki/Oroua confluence more often) and
keeping the Totara Rd discharge for very high flows only. A discussion could be had on the suitable
level of wetland/land passage at Totara Rd weighed up against the quantity of flow pumped to

Option Summary Report, August 2021 | 12
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Opiki/Oroua for discharge. The primary requirement of this option is removal of the discharge from
the Totara Rd location when the River flow is less than 62m?3/s.

3.1.3 L+R (d) and (e)

The initial intent of the L+R (d) and (e) options was removal of at least 50% of the flow to land. The
flow triggers for these options have changed, and two trigger levels (discharge to river at flows
>62m?3/s and >80m?3/s, which equate to removing the flow from the river 43% and 53% of the time
respectively) have been included in the assessment.

The Pattle Delamore Partner (PDP) assessment of the land discharge requirements for coastal land
(L+R (e) and O+L) initially identified that a Total Nitrogen (TN) of 10mg/L was required for discharge
on coastal land environments, due to assumption of leaching rates of <20kg N/ha/yr maximum?. An
assessment was also completed to determine the land areas required if a lower level of treatment (i.e.
a higher TN level in the treated wastewater) was allowed for. WP15.9 Shortlist Treatment Addendum
identifies the higher level of treatment as being required for the L+R (e) options as this is what the
receiving environment can handle.

There is a trade-off in the coastal land application areas between a higher level of treatment and less
land, and a lower level of treatment and greater land areas for application. Though the value of the
land areas is still under consideration, for the basis of this report this has resulted in a selection of an
option of a TN treatment level of 35mg/L, with a gross land area of 3,110 ha for assessment.

Due to the dual trigger levels (discharge to river at flows >62m?3/s and >80m3/s, which equate to
removing the flow from the river 43% and 53% of the time respectively) , and inland and coastal land
locations, there are four variants for assessment under this option.

3.1.4 Gw2

This option was identified as needing the same level of treatment as for R2(b) as it discharges to
shallow aquifers, from which it is assumed will enter the River. This resulted in high capital and
operating costs due to the high level of treatment required, combined with land purchase, conveyance
and discharge infrastructure. It was proposed by the Project Technical Group that this option did not
offer anything of value over the other options and coupled with its very high cost should be removed
from the list of options for assessment.

This was endorsed in Principal by the Project Steering Group. No description of this option has been
included in the summaries below and it will not be carried through the short list assessment phase.

3.1.5 O+L / Ocean with Land (coastal)

As discussed in Section 3.1.3 above, the PDP assessment identified a land treatment level for TN of
10 mg/L. As a large portion of flow under this option is to be discharged to the ocean, approximately
2km off shore, into approximately 20m of water, it was questioned whether upgrading the WWTP to
treat to this level was required. The options of treating to a lower level of TN, and discharging to a

5 Note: these proposed leaching rates are higher than those required in Table 14.2 of the Horizons One Plan. As
part of WP 15.1 it has been assumed that achieving the One Plan table 14.2 requirements would require either
unfeasibly large areas of land or unfeasibly high levels of treatment. Further conversations with Horizons are
recommended in relation to this point, and in line with PNCC’s submission on One Plan PC 2.
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greater area of land, were compared, and it was proposed to go with a TN treatment level of 35mg/L,
with a gross land area of 1,470 ha for assessment.

It was also agreed to include an alternative option, brought back from the long list, of an ocean
discharge with no land application (Option O). This was re-included given the increases in the cost of
O+L. Based on these cost increases it was considered appropriate to re-assess the appropriateness
of an ocean discharge (only) option as part of the short list assessment.

3.2 River Discharge Mixing

One significant improvement that could be made to any option that includes River discharge would be
to design and install a discharge system that allows for a higher level of mixing than is currently
achieved. This will have significant positive effect in low flow situations in River. The current diffuse
bankside discharge only achieves partial mixing as defined under the One Plan.

In order to maximise the fusion of the treated wastewater flow in low River flow situations (in high flow
there should be enough flow/turbulence), the discharge location and discharge arrangements is
important. Narrowing of rivers and river bends are good places to place discharges as any turbulence
created by the river bends lasts a while before returning to a more laminar flow. Figure 3-1 below
highlights some areas within relative close proximity to the WWTP current site where modifications
could potentially be made for improved mixing.

Figure 3-1 Totora Rd River Discharge Options for Mixing

e Area 1is a place of conference which could allow for more complete mixing.

e Area 2 is the inside of a of a beginning bend, which will be slower moving initially but flow
discharged there is likely to be pulled across the River in natural diffusion process. Area 4
is where the discharge at Area 2 will be mixed as the turbulence from the bend is
reduced.

Option Summary Report, August 2021 | 14
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e It's also important to identify the material on the outer edge of the bend. For example
ideally at Area 3 it will be rocks or willows as these strengthen the riverbank and create
rough surfaces which are areas of higher turbulence. If the Area 2 discharge position was
chosen, further investigation on the bank composition would be required and likely
recommend armament (if not already in place), to protect surrounding infrastructure and
add turbulence.

Another approach that could be investigated is the discharge mechanism. Some potential options
that could be investigated are discussed below.

The treated wastewater could be diffused across the width of the river by using a multi-point
diffuser pipe (similar to Hamilton City Council discharge into Waikato River). This would not
fulfil the cultural preferences that have been expressed by Rangitane representatives so far in
the project.

The treated wastewater could be discharged from a single discharge through a length of
bankside rock wall and diffuse below river level.

Could spread the flow in long perforated pipe and allow for ground soakage/diffusion through
rock wall into the river. This spreads the entry point into the river to aid with mixing.

The flow could be divided into smaller channels/pipes close to the point of discharge to
achieve similar dispersion by discharging at multiple points.

A proportion of the river flow could be diverted into a bank side mixing pond to which treated
wastewater is discharged.

In River turbulent mixers could be strategically placed to aid mixing.

These options have been outlined here for information only. If either variant of option 1 is identified as
the BPO then opportunities to achieve more complete mixing will be thoroughly investigated. Such
investigation would need to consider all implications and values relevant to the discharge.

3.3 Glossary

A glossary of terms being used for the entire project is included in Appendix A.

Option Summary Report, August 2021 | 15
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4 Options Summaries

4.1 Option 1: R2(b) River Discharge with Enhanced Treatment

Diffuse Land

Wastewater T&tara Road
Collection Upgrade
Network

Passage

Pump station
If needed

WWTP

New BNR

Storage
Optimisation

a. Flow triggers for
treatment levels

100% of treated wastewater discharged to the Manawati River at
the Totara Road site.

Additional Phosphorus (DRP) removal applied as River flow falls
below 75 m3/s (DRP = 0.2mg/L below median flow) with greater
removal as River flow drops further below half median flow (DRP =
0.1mg/L below half median flow).

Additional treatment will be required when river flows are low to
meet SIN = 2mg/L for low flow.

b. Treatment upgrades

Treatment Level 4

High level of nitrogen and phosphorous removal, and includes
membrane filtration. Membranes provide additional disinfection,
treated wastewater has zero suspended solids and very low BOD
content.

The following new infrastructure is required:

¢ New fine screens

* New grit removal facilities (replacing existing)

« Additional primary sedimentation tanks (for population growth)
* New activated sludge bioreactors

* New membrane bioreactors (MBRs) and associated equipment
* New carbon dosing facilities

» New waste activated sludge thickeners

» Upgrade of the existing UV disinfection facility

c. Wetland / land passage

Surface flow wetland approximately 36Ha (Wetland 1) with diffuse
land passage discharge to water (Land Passage 1).

d. Conveyance upgrades

Due to the size of the wetlands some additional conveyance costs
for the wetland or land passage have been allowed for in the
wetland indicative cost estimates.

e. Regional Scheme

Treatment would have to be upgraded to a higher level to mitigate
effects of additional flow on the river, or would require discharge to
land to be added to the scheme.

WWTP upgrades would be required for additional flow.

Option Summary Report, August 2021
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f. Staging Possibilities

The activated sludge and membrane bioreactors can be easily
staged, with 2-3 bioreactor trains and 3-4 MBR trains constructed
initially and additional bioreactor and MBR trains deferred until
required by population growth.

g. Comparative cost
estimate

NPV $337

Comparative Cost Estimate in millions.

Treatment $183
Conveyance $1
Wetlands & Land Passage $45
Land Application Infrastructure | -
Land Application Land )
Purchase

Total Capex (P50 Contingency) | $241
Y1 0&M $6
Net Income per annum $0

h. Key Matters

¢ River discharge point likely to be within Palmerston North City
boundary, depending on location of wetland and / or land
passage

¢ High level of treatment which increases as river flow falls

e Treatment targeted at nutrient (nitrogen and phosphorous)
removal

e Potential for staging of treatment plant upgrades to match
growth

e Lowest NPV cost but high O&M cost

e  Will be expected to require wetland and land passage to be
acceptable to iwi

Option Summary Report, August 2021 | 17
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4.2 Option 2: R2(b) River discharge with Enhanced treatment, 75% ADWF to
Land at low River flow

Formerly a variation of Option 1.

Diffuse Land
Passage

Collection
Network

Wastewater Totara Road WWTP ””.ae“d '::4\\

Upgrade

Pump station

v

New BNR

Sworage ||
Optimisation

Land Application i
Local Fluvial Soils i

a. Flow triggers for
treatment levels

Maijority of treated wastewater discharged to the Manawati River at
the Totara Road site, with 75% ADWF applied to land when River
flow is less than half median (37.5m?3/s).

Additional Phosphorus (DRP) removal applied as River flow falls
below 75 m3/s (DRP = 0.2mg/L below median flow) with greater
removal as River flow drops further below half median flow (DRP =
0.1mg/L below half median flow).

Additional treatment will be required when river flows are low to meet
SIN = 2mg/L for low flow.

b. Treatment upgrades

Treatment Level 4

High level of nitrogen and phosphorous removal, and includes
membrane filtration. Membranes provide additional disinfection,
treated wastewater has zero suspended solids and very low BOD
content.

The following new infrastructure is required:

 New fine screens

» New grit removal facilities (replacing existing)

» Additional primary sedimentation tanks (for population growth)
* New activated sludge bioreactors

+ New membrane bioreactors (MBRs) and associated equipment
» New carbon dosing facilities

* New waste activated sludge thickeners

» Upgrade of the existing UV disinfection facility

c. Wetland / land passage

Surface flow wetland approximately 36Ha (Wetland 1) with diffuse
land passage discharge to water (Land Passage 1).

d. Land application
location

Inland, fluvial soils

e. Land use alternatives

Potential sites are typically all High Productivity Soils. The
recommended land use is Cut and Carry (Lucerne or Barley).
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f. Land application area
requirements®

Irrigation Area Required (ha) 585
Buffer Area Required (ha) 175
Total Area Required (ha) 760

g. Land application
infrastructure

e A significant proportion of the scheme is located in a flood area
so the irrigation will all be via k-line irrigators (50%) and centre
pivot (560%).

e 40,000 m3 active volume onsite storage facility (lined), lagoon
area 1 ha, 4m operational depth + 1m freeboard.

h. Conveyance upgrades

Due to the size of the wetlands, some additional conveyance costs
for the wetland or land passage have been allowed for in the
indicative cost estimate for the wetlands.

Discharge of ADWF has been assumed to be as per Inland site 1.
630mm dia pipeline in the road reserve (11km long, depending on
sites location)

Pump stations including power supply (1 No.)

i. Regional Scheme

Treatment would have to be upgraded to a higher level to mitigate
effects of additional flow on the river, or a greater percentage would
need to be discharged on to land.

WWTP upgrades would be required for additional flow.

Additional land would need to be purchased to meet the requirement
of 75% ADWF to land.

j- Staging Possibilities

The activated sludge and membrane bioreactors can be easily
staged, with 2-3 bioreactor trains and 3-4 MBR trains constructed
initially and additional bioreactor and MBR trains deferred until
required by population growth.

It may not be necessary to install all land application infrastructure
initially, though the land would be expected to be secured for the
future land areas required.

k. Comparative cost
estimate

Comparative Cost Estimate in millions.

NPV $496
Treatment $183
Conveyance $58
Wetlands & Land Passage $44
Land Application Infrastructure $36
Land Application Land Purchase $52
Total Capex (P50 Contingency) $387
Y1 O&M $7
Net Income per annum $0.3

6 These areas are based on the possible land application sites assessed in WP15.1.
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Key Matters

River discharge point likely to be within Palmerston North city
boundary, depending on location of wetland and / or land
passage

High level of treatment which increases as river flow drops
Treatment targeted at nutrient (nitrogen and phosphorous)
removal

Potential for staging of treatment plant upgrades to match growth

Relatively small land area and number of land parcels affected
Will be expected to require wetland and land passage to be
acceptable to iwi
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4.3 Option 3: Dual R+L(b) Two River discharge points with 75% ADWF to
Land at low River flow

Formerly Option 2

Wastewater
Collection
Network

Diffuse Land
Passage

Totara Road WWTP
Capacity Upgrade

i

Storage
‘Optimisation

Pump station ——
Bl
1

1 Manawat{ River —
I Opiki Bridge

=

intermediate

Diffuse Land
Passage

A

———
1

— i
1 Manawati River — |

flows

! Land Application
| Local Fluvial Soils

Totara Road i

a. Flow triggers for different
discharge elements*

When the River flow is greater than 62m3/s the treated
wastewater would be discharged, via wetland/land passage, to
Manawatt River at or near Totara Rd.

When the River flow is between 62m?/s and 37.5m?3/s the
treated wastewater would be discharged, via wetland/land
passage, to Manawatt River below Opiki Bridge and Oroua
confluence.

When the River flow is less than half median flow (37.5m?/s)
75% of ADWF would be discharged to land (condition to apply
year-round), whilst still maintaining enough flow to keep the
wetlands alive.

This option has discharge to the River at all times when the
River flow is above 37.5m3/s (half median flow).

b. Treatment upgrades

Treatment Level 2

Provides a similar level of treatment to the existing WWTP with
chemical phosphorous removal, at River flow less than median
flow (75m3/s).

The following new infrastructure is required:

* New grit removal facilities (replacing existing facilities)

« Additional primary sedimentation tanks for growth

* New aerators and baffles in the existing aerated lagoons

+ Additional chemical clarifier

» Upgrade of the existing UV disinfection facility
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c. Wetland / land passage

For the discharge at or near Totara Road, a vertical flow
wetland (Wetland 2) with a diffuse land passage discharge
(Land Passage 1) to the Manawati River.

For the discharge below Oroua, a surface flow wetland
(Wetland 1) with a diffuse land passage discharge (Land
Passage 1) to the Manawatd River.

There will likely be a need to configure the flow arrangements
to keep the wetlands alive during the time the treated
wastewater is applied to land.

d. Potential downstream
discharge location(s)

Proposed Opiki discharge location is below Oroua confluence.

e. Land application location

Inland, fluvial soils

f. Land use alternatives

Potential sites are typically all High Productivity Soils. The
recommended land use is Cut and Carry (Lucerne or Barley).

a. Land application area
requirements’

Irrigation Area Required (ha) 670
Buffer Area Required (ha) 200
Total Area Required (ha) 870

g. Land application
infrastructure

¢ Centre pivot irrigators (80% of area) with solid set irrigators
in between (20% of area).

e 30,000 m3 onsite storage facility (lined), lagoon area 1 ha.

¢ Rapid infiltration with capacity of 5,000 m3/day, typically
used 1 day per year.

h. Conveyance upgrades

Discharge to river below Opiki bridge:

1300mm dia pipeline in the road reserve (14km long to Opiki
discharge point)

Pump stations including power supply (1 No.)

Discharge to land:

1300mm dia pipeline in the road reserve (7 km long, depending
on site location)

Pump stations including power supply (included in above)

i. Regional Scheme

Treatment would have to be upgraded to a higher level
(potentially BNR plant) to mitigate effects of additional flow on
the river, or a greater percentage would need to be discharged
on to land.

WWTP upgrades would be required for additional flow.
Additional land would need to be purchased to meet the
requirement of 75% ADWF to land.

j- Staging Possibilities

Based on projected flows, the additional chemical clarifier can
be deferred until required by population growth.

Land application infrastructure could be staged though the land

may need to be secured early.

7 These areas, are based on the possible land application sites assessed in WP15.1.
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Conveyance pipework would have to be constructed for the
future flows required, however pumps could be staged for
growth.

L INJWHOVILLV - § W3ll

Comparative Cost Estimate in millions.

NPV | $419

Treatment $56
Conveyance $117
Wetlands & Land $21
Passage

k. Comparative cost estimate Land Application -
Infrastructure
Land Application Land $60
Purchase
Total. Capex (P50 $318
Contingency)
Y1 O&M $6
Net Income per annum $0.3

e Would remain largely a river discharge

e Opiki/Oroua confluence River discharge located outside of
Palmerston North City boundary

¢ Land application would be in area of high value, productive
soils

e Relatively small land area and number of land parcels

I.  Key matters affected

o Costs are associated with conveyance and land application
rather than treatment

e The smaller application area is less impacted by the
uncertainty around archaeological sites

e Dual discharge points take advantage of the variable
assimilative capacity of the River in different locations
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4.4 Option 4: L+R (a) / 97% of time to Land (Inland)
Formerly Option 3 (a)
Wastewater _ Pump stations {only shown once) [ m=mmmmm———— 1
" Totara Road WWTP . 1 Land Application to Local !
Collection ‘ Upgrade i Fluvial Soils !
Network e
Storage
Optimisation

Diffuse Land
Passage

4

I 1
1 Manawati River —

a. Flow triggers for different
discharge elements

Treated wastewater would be applied to land approximately
97% of the time. The remaining 3% of the time discharge is
to the Manawati River at Totara Rd which equates to
approximately 11 days of highest discharge, and 954,000m3
of volume. These days are expected to be when river flow is
also high.

b. Treatment upgrades

Treatment Level One

Provides a similar level of treatment to the existing WWTP

without chemical phosphorous removal.

Would require the following new infrastructure:

* New grit removal facilities (replacing existing facilities)

« Additional primary sedimentation tanks (for population
growth)

* New aerators and baffles in existing aerated lagoons

* Upgrade of existing UV disinfection facility

Alum dosing to remove phosphorus is not required. Existing

clarifier will be used for continuous clarification.

c. Wetland / land passage

Overland flow (Land Passage Type 4) and diffuse land
passage (Land Passage Type 1) discharge to water.

d. Land application location

Inland, fluvial soils.
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e. Land Use Alternatives

Inland sites typically dominated by High Productivity Soils,
i.e. the fluvial/loam soils. The recommended land use is Cut
and Carry (Lucerne of Barley).

f. Land application area
requirements

Irrigation Area Required (ha) 2,890
Buffer Area Required (ha) 870
Total Area Required (ha) 3,760

g. Land application infrastructure®

+ Centre pivot irrigators (80% of area) with solid set irrigators
in between (20% of area).

+ 160,000 — 200,000 m? active volume onsite storage facility
(lined), lagoon area 4 ha.

+ Rapid Infiltration with a capacity of 60,000 m3/day, typically
used 10-20 days per year.

h. Conveyance upgrades

1300mm dia pipeline in the road reserve (11km long,
depending on sites location)
Pump stations including power supply (1 No.)

i. Regional Scheme

Land application hydraulicly limited so would require
additional land area which could be difficult for the size of the
land areas identified in the inland fluvial sites. Likely
treatment would have to be upgraded to a higher level (e.g.
BNR plant with alum dosing for phospohorous) to allow
greater discharge to the River.

WWTP upgrades would be required for additional flow.

If additional land was purchased for application conveyance
system may need to be increased (additional or upsized
pipelines).

j- Staging Possibilities

There are limited options for staging of new infrastructure at
the WWTP as this option maintains the existing process.
Land application infrastructure could be staged though the
land may need to be secured early.

Conveyance pipework would have to be constructed for the
future flows required, however pumps could be staged for
growth.

k. Comparative cost estimate

Comparative Cost Estimate in millions.

NPV $604
Treatment $50
Conveyance $97
Overland Flow & Land $15
Passage

Land Application $182

Infrastructure

8 The areas and volume of storage and rapid infiltration basins are dependant on the site selected,
and the balance between irrigation/storage/rapid infiltration is an estimate at this time.
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Land Application Land $249
Purchase
Total' Capex (P50 $605
Contingency)
Y1 0&M $4
Net Income per annum $5

Key matters

Discharge likely to be outside of Palmerston North city
boundaries

Still discharges to the River in exceptional flow conditions

Large land area required and would require security on
on-going use of land

Includes supplementary storage facilities and rapid
infiltration facilities

Large land area required, comprising large number of
land parcels and neighbours

In area of High Value land, productive soils, but would
manage to enhance crop production at dry weather times
High number of known and identified archaeological sites
in areas under investigation

Key matter of groundwater protection of bore supplies
in/adjacent to the area

Would be largest land application of municipal wastewater
in NZ by far (5 to 6 times the next largest by area)
Minimised discharges to the River — expected to meet
Horizons One Plan Policy 5-11, providing the 3% to the
River can be accommodated.

Compatible with existing WWTP operation (without need
for phosphorous removal clarifier)
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4.5 Option 5: L+R (b) / 97% of time to Land (Coastal)

Formerly Option 3 (b)
Wastewater Pump stations {only shown once) | m——————— 1
: Totara Road WWTP . _1  Land Application to !
Collection Upgrade "1 Coastal Sand Country !
Network | "~ ( }  eecceeccscccsee——————
DR O;iI:\'i_(s’glEinn

Diffuse Land
Passage

1 Manawati River — |
Totara Road H

a. Flow triggers for different
discharge elements

Treated wastewater would be applied to land
approximately 97% of the time. The remaining 3% of the
time discharge is to the Manawatu River at Totara Rd
which equates to approximately 11 days of highest
discharge, and 954,000m3 of volume. These days are
expected to be when river flow is also high.

b. Treatment upgrades

Treatment Level 3

Requires nitrogen removal which is not provided by the

current treatment plant.

Would require the following new infrastructure:

* New grit removal facilities (replacing existing facilities)

« Additional primary sedimentation tanks (for population
growth)

* New activated sludge bioreactors

e 2 x additional secondary clarifiers and return activated
sludge pumping

* New waste activated sludge thickeners

o Upgrade of the existing UV disinfection facility

Additional treatment is required for the coastal sites,

compared to the inland, fluvial sites, as there is less take

up of nutrients by forestry on sand country, and leaching

needs to be managed.

Phosphorous removal would not be required when flow is
being discharged to land, or with very high flows to the
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River, so the existing alum dosing clarifier could be
removed.

c. Wetland / land passage

Overland flow (Land Passage Type 4) and diffuse land
passage (Land Passage Type 1) discharge to water

d. Land application location

Coastal sand country

e. Land use alternatives

The coastal land application sites are typically dominated
by sandy soils. Exotic Forestry is the recommended land
use for these regions.

f. Land application area
requirements

Irrigation Area Required (ha) 1,975
Buffer Area Required (ha) 595
Total Area Required (ha) 2,570

g. Land application infrastructure

e Solid set irrigation.

e 160,000 m? onsite storage facility (lined), lagoon area 4
ha.

e Rapid Infiltration with a capacity of 50,000 m3/day,
typically used 10 days per year.

h. Conveyance upgrades

1300mm dia pipeline in the road reserve (estimated 36km
long, depending on sites location)
Pump stations including power supply (4 No.)

i. Regional Scheme

Would require additional land area which could be difficult
for the size of the land areas identified for this option, but
possible in the coastal environment. Alternative is
treatment upgraded to a higher level (e.g. BNR plant) to
allow greater level of application on to existing land as not
hydraulically limited.

WWTP upgrades would be required for additional flow.

If additional land was purchased for application
conveyance system may need to be increased (additional
or upsized pipelines).

j.  Staging Possibilities

The new activated sludge process can be staged, with two
bioreactor trains and one clarifier constructed initially and a
third bioreactor train and second clarifier deferred until
required.

Land application infrastructure could be staged though the
land may need to be secured early.

Conveyance pipework would have to be constructed for the
future flows required, however pumps could be staged for
growth.

k. Comparative cost estimate

Comparative Cost Estimate in millions.

NPV $836
Treatment $157
Conveyance $298

Option Summary, August 2021 | 28

Page |

39

ITEM 5 - ATTACHMENT 1



L INJWHOVILLV - § W3ll

Options Summaries

Overland Flow & Land

$15
Passage
Land Application $170
Infrastructure
Land Application Land

$81
Purchase
Total_ Capex (P50 $733
Contingency)
Y1 O&M $7
Net Income per annum $13
in Y26-30 (tree harvest)

Key matters

Discharge outside of Palmerston North city boundaries
Large land area required and would require security on

ongoing use of land

Uncertainty about archaeological risk in the coastal

areas

High capital cost but income stream from forestry
Depending on location groundwater flows likely to be to
ocean, so less potential than inland options for (any)
contamination of bore water.
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4.6 Option 6: L+R (d-1) to Land <80m3/s / 53% of the time to Land (inland)

Formerly Option 4 (d-1)

Pump stations (enlyshownonce) 00 o memmm——————————————
Wastewater Totara Road WWTP . _i Land Application to Local
Collection Upgrade i Fluvial Soils
Network River discharge e et

Storage triggered when
Cptimisation river flows exceed
80 m¥/s
Diffuse Land

Passage

i .
1 Manawat River — :

I Totara Road I
1

Treated wastewater would be applied to land when Manawati
River flow is less than 80m?/s, removing flow from the River
approximately 53% of the time.

a. Flow triggers for different

discharge elements When the River flow is greater than 80m3/s, and on the

highest 3% of days by WWTP flow (exceptional flow
conditions), the treated wastewater would be discharged to
the Manawatl River near the Totara Rd outfall.

Treatment Level 2

Provides a similar level of treatment to the existing WWTP
with chemical phosphorous removal.

The following new infrastructure is required:

b. Treatment upgrades « New grit removal facilities (replacing existing facilities)

« Additional primary sedimentation tanks for growth

« New aerators and baffles in the existing aerated lagoons
o Additional chemical clarifier

¢ Upgrade of the existing UV disinfection facility

c. Wetland / land passage Surface flow wetlands (Wetland 1) and Land Passage

d. Land application location Inland, fluvial soils.

Inland land application sites typically dominated by High

e. Land use alternatives Productivity Soils, i.e. the fluvial/loam soils. The
recommended land use is Cut and Carry (Lucerne of Barley).

f.  Land application area Irrigation Area Required (ha) 1,540
requirements Buffer Area Required (ha) 460
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Total Area Required (ha) 2,000

e Centre pivot irrigators (60 - 80% of area) with solid set
irrigators in between (20 - 40% of area).

g Land application infrastructure | | g4 440 _ 90,000m? onsite storage facility (lined), lagoon
area 2 — 2.25 ha.
1300mm dia pipeline in the road reserve (approximately 11km
h. Conveyance upgrades long)
Pump stations including power supply (1 No.)
Land application hydraulicly limited so would require
additional land area. Alternative would be to have additional
treatment upgrades to a higher level (i.e., BNR plant with
alum dosing for phosphorous) to allow greater discharge to
i. Regional Scheme the River.
WWTP upgrades would be required for additional flow.
If additional land was purchased for application conveyance
system may need to be increased (additional or upsized
pipelines).
Based on projected flows, the additional chemical clarifier can
be deferred until required by population growth.
Land application infrastructure could be staged though the
j.  Staging Possibilities land may need to be secured early.
Conveyance pipework would have to be constructed for the
future flows required, however pumps could be staged for
growth.
Comparative Cost Estimate in millions.
NPV $470
Treatment $56
Conveyance $97
Wetlands & Land $9
Passage
k. Comparative cost estimate Land Application
$99
Infrastructure
Land Application Land $136
Purchase
Total P
ota.Capex (P50 $410
Contingency)
Y1 O&M $5
Net Income per annum $1

Key matters

¢ Discharge outside of Palmerston North city boundaries

¢ Wetlands would need to be kept alive when discharging to
land

e Discharge to the River reduced to around 57% of the time
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Significant land area required involving large number of
parcels and landowners

Less cost than L+R (a) as there is reduced irrigation in
wetter (winter) periods.

Large number of known and identified archaeological sites
in areas under investigation

Critical requirement is protection of bore supplies
in/adjacent to the area

Compatible with existing WWTP operation (without need
for phosphorous removal clarifier)

Option Summary, August 2021 | 32

Page |

43

ITEM 5 - ATTACHMENT 1



L INJWHOVILLV - § W3ll

Options Summaries

4.7 Option 7: L+R (d-2) to Land <62m3/s / 43% of the time to Land (inland)

Formerly Option 4 (d-2)

Wastewater
Collection
Network

Totara Road WWTP
Upgrade

Pump stations (eniy shown ence) o

Storage
Optimisation

Diffuse Land
Passage

. ! Land Application to Local

River discharge
triggered when
river flows exceed
62 m3/s

a. Flow triggers for different
discharge elements

Treated wastewater would be applied to land when
Manawatd River flow is less than 62m3/s, removing flow
from the River approximately 43% of the time.

When the River flow is greater than 62m3/s, and on the
highest 3% of days by WWTP flow (exceptional flow
conditions), the treated wastewater would be discharged
to the Manawati River near the Totara Rd outfall.

b. Treatment upgrades

Treatment Level 2

Provides a similar level of treatment to the existing WWTP

with chemical phosphorous removal.

The following new infrastructure is required:

* New grit removal facilities (replacing existing facilities)

« Additional primary sedimentation tanks for growth

¢ New aerators and baffles in the existing aerated
lagoons

¢ Additional chemical clarifier

« Upgrade of the existing UV disinfection facility

c. Wetland / land passage

Surface flow wetlands (Wetland 1) and land passage

d. Land application location

Inland, fluvial soils

e. Land use alternatives

Inland land application sites typically dominated by High
Productivity Soils, i.e. the fluvial/loam soils. The
recommended land use is Cut and Carry (Lucerne of
Barley).

Irrigation Area Required (ha) ‘ 1,260
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Buffer Area Required (ha) 380
f. Land application area
requirements Total Area Required (ha) 1,640
e Centre pivot irrigators (60 - 80% of area) with solid set
Land SRS irrigators in between (20 - 40% of area).
9. tand appiication Inirastructure « 80,000 — 90,000m3 onsite storage facility (lined),
lagoon area 2 — 2.25 ha.
h G q 1300mm dia pipeline in the road reserve (11km long)
- Jonveyance upgrades Pump stations including power supply (1 No.)
Land application hydraulicly limited so would require
additional land area. Alternative would be to have
additional treatment upgrades to a higher level (i.e., BNR
plant with alum dosing for phosphorous) to allow greater
i. Regional Scheme discharge to the River.
WWTP upgrades would be required for additional flow.
If additional land was purchased for application
conveyance system may need to be increased (additional
or upsized pipelines).
Based on projected flows, the additional chemical clarifier
can be deferred until required by population growth.
Land application infrastructure could be staged though the
j. Staging Possibilities land may need to be secured early.
Conveyance pipework would have to be constructed for
the future flows required, however pumps could be staged
for growth.
Comparative Cost Estimate in millions.
NPV N
Treatment $56
Conveyance $97
Wetlands & Land
$9
Passage
k. Comparative cost estimate Land Application
$83
Infrastructure
Land Application Land $111
Purchase
Totall Capex (P50 $369
Contingency)
Y1 O&M $5
Net Income per annum | $1

Key matters

¢ Discharge outside of Palmerston North city boundaries
o Wetlands would need to be kept alive when
discharging to land
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Discharge to the River approximately 57% of the time

Significant land area required involving large number
of parcels and landowners

Less cost than L+R (a) as there is reduced irrigation in
wetter (winter) periods.

Large number of known and identified archaeological
sites in areas under investigation

Critical requirement is protection of bore supplies
in/adjacent to the area

Compatible with existing WWTP operation (without
need for phosphorous removal clarifier)
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4.8 Option 8: L+R (e-1) to
TN = 35 mg/L

Formerly Option 4 (e-1)

Land <80m3/s / 53% of the time to Land (coastal)

Option 8 has an additional option which utilises a higher level of treatment, Treatment Level 3, and a
reduced land area. This option was considered at this stage of the analysis due to the increased in
the land costs. It has a NPV of $712M.

PUITIP stations {only shown once) oo mmm—— T —————
_ 1 Land Application to
. "1 Coastal Sand Country

Wa”“e‘_"'ate' Totara Road WWTP
Collection Upgrade
Network
Storage
Optimisation

River discharge
triggered when
river flows exceed

80 m3/s

Diffuse Land
Passage

i A
1 Manawati River — :

Totara Road |

a. Flow triggers for different
discharge elements

Treated wastewater would be applied to land when Manawati
River flow is less than 80m3/s, removing flow from the River
approximately 53% of the time.

When the River flow is greater than 80m?/s, and on the highest
3% of days by WWTP flow (exceptional flow conditions), the
treated wastewater would be discharged to the Manawatd River
near the Totara Rd outfall.

b. Treatment upgrades

Treatment Level 2

Provides a similar level of treatment to the existing WWTP with
chemical phosphorous removal.

The following new infrastructure is required:

« New grit removal facilities (replacing existing facilities)

« Additional primary sedimentation tanks for growth

» New aerators and baffles in the existing aerated lagoons

» Additional chemical clarifier

« Upgrade of the existing UV disinfection facility

c. Wetland / land passage

Surface flow wetlands (Wetland 1).

d. Land application location

Coastal, sandy soils
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The coastal land application sites are typically dominated by

e. Land use alternatives sandy soils. Exotic Forestry is the recommended land use for
these regions.
Irrigation Area Required (ha) 2,800
Buffer Area Required (ha) 840

f. Land application area
requirements
Total Area Required (ha) 3,640

L INJWHOVILLV - § W3ll

e Solid set irrigation.

g. Land application e 60,000 m?3 onsite storage facility (lined), lagoon area 1.5 ha.
infrastructure e Rapid Infiltration with capacity of 15,000 m3/day, typically

used 1 days per year.

1300mm dia pipeline in the road reserve (36km km long)

h. Conveyance upgrades Pump stations including power supply (4 No.)

Would require additional land area which could be difficult for
the size of the land areas identified for this option, but possible
in the coastal environment. Alternative is treatment upgraded
to a higher level (i.e., BNR plant) to allow greater level of
application on to existing land as not hydraulically limited.
WWTP upgrades would be required for additional flow.
Conveyance system may need to be increased (additional or
upsized pipelines) for the additional flow.

i. Regional Scheme

Based on projected flows, the additional chemical clarifier can
be deferred until required by population growth.

Land application infrastructure could be staged though the land
j. Staging Possibilities may need to be secured early.

Conveyance pipework would have to be constructed for the
future flows required, however pumps could be staged for
growth.

Comparative Cost Estimate in millions.

NPV $786
Treatment $56
Conveyance $298
Wetlands & Land $0

k. Comparative cost estimate Passage
Land Application o
Infrastructure
Land Application Land $114
Purchase
Totall Capex (P50 $708
Contingency)
Y1 O&M $5
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Net Income per annum in
Y26-30 (tree harvest)

$18

Key matters

¢ Discharge outside of Palmerston North city boundaries
o Wetlands would need to be kept alive when discharging to

land

¢ Discharge to the River reduced to approximately 47% of the

time

e TN =35mg/L results in reasonably large land area required
and would require security on ongoing use of land.
Alternative would be higher level of treatment and smaller

land area.

e High capital cost but income stream from forestry
e Less cost than L+R (b) as less irrigation in wetter (winter)

periods.

¢ Depending on location groundwater flows likely to be to
ocean, so less potential than inland options for (any)
contamination of bore water
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4.9 Option 9: L+R (e-2) to Land <62m3/s / 43% of the time to Land (coastal)

TN = 35 mg/L

Formerly Option 4 (e-2)

Option 9 has an additional option which utilises a higher level of treatment, Treatment Level 3, and a
reduced land area. This option was considered at this stage of the analysis due to the increased in
the large costs and it has a NPV of $697M.

Collection ‘ Upgrade

Wastewater Totara Road WWTP P o1 Land Application to

Pump stations (onlyshownonce) = mem——m————————————e

"1 Coastal Sand Country

Network River discharge ~ Immmmemmeemsseeee————
Storage triggered when
Optimisation river flows exceed

62 m3/fs

Diffuse Land
Passage

: Manawatd River — :
I Totara Road H
1

a. Flow triggers for different
discharge elements

Treated wastewater would be applied to land when Manawatd
River flow is less than 62m3/s, removing flow from the River
approximately 43% of the time.

When the River flow is greater than 62m3/s, and on the highest 3%
of days by WWTP flow (exceptional flow conditions), the treated
wastewater would be discharged to the Manawatt River near the
Totara Rd outfall.

b. Treatment upgrades

Treatment Level 2

Provides a similar level of treatment to the existing WWTP with
chemical phosphorous removal.

The following new infrastructure is required:

* New grit removal facilities (replacing existing facilities)

« Additional primary sedimentation tanks for growth

* New aerators and baffles in the existing aerated lagoons

« Additional chemical clarifier

« Upgrade of the existing UV disinfection facility

c. Wetland / land passage

Surface flow wetlands (Wetland 1).

d. Land application location

Coastal, sand dune location
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e. Land use alternatives

The coastal land application sites are typically dominated by sandy
soils. Exotic Forestry is the recommended land use for these
regions.

f. Land application area
requirements

Irrigation Area Required (ha) 2,315
Buffer Area Required (ha) 695
Total Area Required (ha) 3,010

g. Land application
infrastructure

e Solid set irrigation.

e 50,000 m? onsite storage facility (lined), lagoon area 1.5 ha.

e Rapid Infiltration with capacity of 15,000 m3/day, typically used
1 days per year.

h. Conveyance upgrades

1300mm dia pipeline in the road reserve (36km long)
Pump stations including power supply (4 No.)

i. Regional Scheme

Would require additional land area which could be difficult for the
size of the land areas identified for this option, but possible in the
coastal environment. Alternative is treatment upgraded to a higher
level (i.e., BNR plant) to allow greater level of application on to
existing land as not hydraulically limited but nitrogen (leaching)
limited.

WWTP upgrades would be required for additional flow.
Conveyance system may need to be increased (additional or
upsized pipelines) for the additional flow.

j- Staging Possibilities

Based on projected flows, the additional chemical clarifier can be
deferred until required by population growth.

Land application infrastructure could be staged though the land
may need to be secured early.

Conveyance pipework would have to be constructed for the future
flows required, however pumps could be staged for growth.

k. Comparative cost
estimate

Comparative Cost Estimate in millions.

NPV $730
Treatment $56
Conveyance $298
Wetlands & Land Passage | $9
Land Application $182
Infrastructure
Land Application Land $94
Purchase
Total P

ota.Capex (P50 $652
Contingency)
Y1 O&M $5
Net Income per annum in $15
Y26-30 (tree harvest)
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Key matters

Discharge outside of Palmerston North city boundaries

Wetlands would need to be kept alive when discharging to land
Discharge to the River approximately 57% of the time

TN = 35mg/L results in reasonably large land area required and
would require security on ongoing use of land. Alternative
would be higher level of treatment and smaller land area.

High capital cost but income stream from forestry

Less cost than L+R (b) as less irrigation in wetter (winter)
periods.

Depending on location groundwater flows likely to be to ocean,
so less potential than inland options for (any) contamination of
bore water
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4.10 Option 10: O+L / Ocean with Land (coastal)

Formerly Option 6.

PUmp stations (only shown once)

Wastewater Totara Road WWTP

Collection Upgrade
Network

To River

atvery ! Ocean Outfall 2km offshore —

H South Taranaki Bight

Storage
Optimisation

o e 1
{ Land application }
to coastal sand |

country !

Diffuse Land
Passage

Treated wastewater (50% of ADWF) applied to land for
an average of 6 months per year (nominally Nov — April
inclusive).
a. Flow triggers for different discharge | All other flows the treated wastewater would be
elements discharged via the Ocean outfall, except on the highest
3% of days by WWTP flow (exceptional flow conditions),
when the treated wastewater would be discharged to the
Manawatt River near the Totara Rd outfall.

Treatment Level 1

Similar level of treatment to the existing WWTP without

chemical phosphorous removal.

Would require the following new infrastructure:

b. Treatment upgrades » New grit removal facilities (replacing existing facilities)

« Additional primary sedimentation tanks (for population
growth)

* New aerators and baffles in existing aerated lagoons

» Upgrade of existing UV disinfection facility

Overland flow (Land Passage Type 4) and diffuse land

c. Wetland/land passage i
passage (Land Passage Type 1) discharge to water.

d. Land application location Coastal, sand dune location

The coastal land application sites are typically dominated
e. Land use alternatives by sandy soils. Exotic Forestry is the recommended land
use for these regions.

Irrigation Area Required (ha) 1,130
Buffer Area Required (ha) 340

f. Land application area requirements
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Options Summaries

Total Area Required (ha) 1,470

g. Land application infrastructure

e Solid set irrigation.
¢ 10,000 m? onsite storage facility (lined), lagoon area
0.5 ha.

h. Conveyance upgrades®

1300mm dia pipeline in the road reserve (38km km long)
Pump stations including power supply to pump stations
(4 No.)

1300mm dia outfall, 2km long. Buried a land end, sitting
on sea bed, with diffuser arrangement at the end.

i. Offshore ocean outfall

Ocean outfall 2km offshore with diffuser, approximate
20m depth at discharge.

j. Regional Scheme

Would require additional land area. Alternative is
treatment upgraded to a higher level (i.e., BNR plant) to
allow greater level of application on to existing land as
not hydraulically limited but nitrogen (leaching) limited.
WWTP upgrades would be required for additional flow.

Conveyance system may need to be increased
(additional or upsized pipelines), including the ocean
outfall scheme for the increased flow.

k. Staging Possibilities

Based on projected flows, the additional chemical
clarifier can be deferred until required by population
growth.

Land application infrastructure could be staged though
the land may need to be secured early.

Conveyance pipework would have to be constructed for
the future flows required, however pumps could be
staged for growth.

I. Comparative cost estimate

Comparative Cost Estimate in millions.

NPV $621
Treatment $50
Conveyance (including

outfall & diffuser) RS
Overland Flow & Land $15
Passage

Land Application $93
Infrastructure

Land Application Land $48
Purchase

9 It has been assumed that the land application sites are in near proximity to the ocean outfall starting

point in the conveyance estimations.
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Totall Capex (P50 $547
Contingency)
Y1 O&M $5
Net Income per annum $7
in Y26-30 (tree harvest)

m. Key matters

Discharge outside of Palmerston North city

boundaries

Still discharges to the River in exceptional flow

conditions

TN = 35mg/L results in larger land area required and
would require security on ongoing use of land.
Alternative would be higher level of treatment and

smaller land area.

Small land area required and would require security
on ongoing use of land
Large land parcels in this area so fewer affected

parties

High capital cost but income stream from forestry
Less cost than L+R (b) 97% of the time to land
(coastal) as less, or no, irrigation in wetter (winter)

periods.

Depending on location groundwater flows likely to be
to ocean, so less potential than inland options for
(any) contamination of bore water

Compatible with existing WWTP operation (without
need for phosphorous removal clarifier)
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Options Summaries

4.11 Option 11: Ocean Discharge Only

Formerly a variation of Option 6

W. PL.IITIP stations (only shown once)

astewater Totara Road WWTP 7} . /\
Collection Upgrade A
Network ToRiver )

= atvery ! Ocean Outfall 2km offshore —
timisation
| South Taranaki Bight
Diffuse Land

Passage

- i
: Manawatt River —

{  TotaraRoad i
1

All treated wastewater would be discharged via the
Ocean outfall, except on the highest 3% of days by
WWTP flow, when the treated wastewater would be
discharged to the Manawatd River near the Totara Rd
outfall.

a. Flow triggers for different
discharge elements

Treatment Level 1

Similar level of treatment to the existing WWTP without
chemical phosphorous removal.

Would require the following new infrastructure:

b. Treatment upgrades » New grit removal facilities (replacing existing facilities)

» Additional primary sedimentation tanks (for population
growth)

* New aerators and baffles in existing aerated lagoons

« Upgrade of existing UV disinfection facility

Overland flow grass (Land Passage 4) and diffuse land

c. Wetland/land passage i
passage (Land Passage 1) discharge to water.

1300mm dia pipeline in the road reserve (approx.

38km long)

Pump stations including power supply to pump stations
(approx. 4 No.)

1300mm dia outfall, 2km long. Buried at land end, sitting
on sea bed, with diffuser arrangement at the end.

d. Conveyance upgrades'®

10 For the indicative comparative cost estimate calculation it has been assumed that the land
application sites are in near proximity to the ocean outfall location in the conveyance estimations.
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e. Offshore ocean outfall

Ocean outfall 2km offshore plus diffuser, approximate
20m depth at discharge.

f. Regional Scheme

WWTP upgrades would be required for additional flow.
Conveyance system may need to be increased
(additional or upsized pipelines), including the ocean
outfall scheme, for the increased flow.

g. Staging Possibilities

Limited opportunities for staging new infrastructure at the
WWTP or conveyance system. Some pump costs could
be deferred.

h. Comparative cost estimate

Comparative Cost Estimate in millions.

NPV $480
Treatment $50
Conveyance including
outfall & diffuser ez
Overland Flow & Land $15
Passage
Land Application
Infrastructure
Land Application Land
Purchase
Total C P50

[¢) a. apex ( $406
Contingency)
Y1 O&M $5
Net Income per annum $0
in Y26-30 (tree harvest)

i. Key matters

e Discharge outside of Palmerston North city
boundaries

o Still discharges to the River in high flow conditions

e High capital cost, no income stream

e Compatible with existing WWTP operation (without
need for phosphorous removal clarifier)
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Technical Glossary of Terms and Abbreviations
(Scientific and Resource Management)

Prepared as part of WP2

Term

Abbreviation

Meaning

Accrual Period

The period of relatively stable river flow conditions between
one high flow event and the next, during which periphyton
biomass can increase

Acute Toxicity

alum

Aluminium sulphate

Average Daily

Flow ADF Average Daily Flow

Average Dry

Weather Flow ADWF Average Dry Weather Flow

Assessment of This document is required under the Resource

Effects on the Management Act to support new resource consent

Environment applications.

Ash-Free Dry Ash Free Dry Weight can be used as a measure for algae

. AFDW .

Weight biomass
Simple chlorophyll-bearing cells. Most are aquatic and

Alaae unicellular. Some may link to form colonies or filaments

9 and become macroscopic. They are an evolutionary early

form of plants.
The chemical content of water/wastewater in terms of the

Alkalinit carbonates, biocarbonates and hydroxides containing

y elements of calcium magnesium, sodium, potassium and

ammonia.

Ammonia NH3 Measured as total ammonia NH4 or as Ammonia N

Al i -

_mmonlacal NHE - N

nitrogen

Australian and

New Zealand

Guidelines for ANZECC

Fresh and Marine
Water Quality

Benthic-
Macroinvertebrate
s

Bottom-dwelling animals without backbones in streams
(e.g. snails, works, caddisflies, mayflies, etc.)
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Term Abbreviation

Meaning

Best Practicable

As interpreted in the RMA, best practicable option in
relation to a discharge of a contaminant or an emission of
noise, means the best method for preventing or minimising
the adverse effects on the environment having regard,
among other things, to—

: BPO (a) the nature of the discharge or emission and the
Option sensitivity of the receiving environment to adverse
effects; and
(b) the financial implications, and the effects on the
environment, of that option when compared with
other options; and
(c) the current state of technical knowledge and the
likelihood that the option can be successfully
applied
The weight of living matter of an algae, plant or animal. For
Biomass stream periphyton, this weight is usually expressed in
terms of Ash-Free Dry Weight of chlorophyll a on an aerial
basis
Biosolid
Biota Any assemblage of living organisms in a specific area
Biological Nutrient BNR This refers to the biological nitrogen and phosphorus
Removal (BNR) removal process
Carbonaceous
Biochemical This is a measure of the organic strength or load of
Oxygen Demand wastewater (measured as a five-day standard test)
(cBODs)
fu/100mL A measure. of.colony forming units of micro-organisms per
100mL of liquid sample
A quiescent (settling) tank in which fine solids, usually
. o measured as suspended solids are removed, aided by the
Chemical Clarifier o . .
addition of chemicals. In Council’'s phosphorus removal
clarifier the chemical is alum (aluminium sulphate)
Chlorophyll is a pigment in algae and plants responsible for
capturing energy from light to drive metabolic processes
Chlorophyll a Chla and the synthesis of organic matter from inorganic

substances. Chlorophyll a can be used as a measure of
algae biomass (the a stands for algae)

Chlorination

The disinfection of wastewater using chlorine chemicals

Chronic Toxicity
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Term Abbreviation Meaning
Coagulation (also known as flocculation) is a treatment
Coagulation process to precipitate phosphorous and flocculate the

solids usually undertaken in a chemical clarifier.

Contaminant

As defined in the RMA, contaminant includes any
substance (including gases, odorous compounds, liquids,
solids, and micro-organisms) or energy (excluding noise)
or heat, that either by itself or in combination with the
same, similar, or other substances, energy, or heat—

(a) when discharged into water, changes or is likely to
change the physical, chemical, or biological
condition of water; or

(b) when discharged onto or into land or into air,
changes or is likely to change the physical,
chemical, or biological condition of the land or air
onto or into which it is discharged

Chemical Oxygen

Chemical Oxygen Demand is a measure of the organic

(6]0)
Demand (COD) strength of the waste when measured chemically
Cubic metres per second (m3/sec) — a flow rate for river
Cumecs
and / or wastewater flow
Those effects arising over time, and those effects that arise
. in combination with other effects. Any one incremental
Cumulative o o o
Effects change may be insignificant in itself, but at some point in
time or space, the accumulation of insignificant effects
becomes significant
Filiamentous bacteria containing chlorophyll and capable
of full autotrophy (that is, capable of making nutrient from
. inorganic materials). Previously grouped with the algae,
Cyanobacteria inorgan! . ials) viou y e \.NI. ¢
cyanobacteria are now recognised as a distinct group of
organisms more closely related to bacteria. They are one
of the most primitive groups of organisms
Di .
|ssolv.ed Air DAF O
Floatation
Diatoms A large sub-group of algae containing a specific set of

pigments and an internal shell

Decholorination

A chemical or physical process in which residual chlorine is
partially or completely reduced.

Denitrification

A biological process in which nitrates are reduced to
nitrogen gas
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Term Abbreviation Meaning
Dissol
1950 V?d This is a combination of ammonia nitrogen + nitrate
Inorganic DIN nitrogen
Nitrogen 9
A filtration system with rotating disks covered with cloth or
Disk Filter other type of membrane to filter fine solids from the

wastewater

Discharge Permit

A discharge permit refers to a consent to do something
that would otherwise contravene section 15 of the RMA. In
other words, a discharge permit is a consent to discharge
contaminants into the environment.

Dissolved Oxygen DO

Dissolved
Reactive DRP
Phosphorus

Dissolved Reactive Phosphorus (typically about 80% to
90% of Total Phosphorus (TP) in domestic wastewater)
DRP = SRP (Soluble Reactive Phosphorus)

Dry Weather Flow DWF

Average daily flow during a period without rain

Effect

As defined in the RMA, unless the context otherwise
requires, the term effect includes—

(a) any positive or adverse effect; and

(b) any temporary or permanent effect; and

(c) any past, present, or future effect; and

(d) any cumulative effect which arises over time or in
combination with other effects—

regardless of the scale, intensity, duration, or frequency of
the effect, and also includes—

(a) any potential effect of high probability; and
(b) any potential effect of low probability which has a
high potential impact.

Enterococci

The presence of enterococci bacteria is used as an
“indicator micro-organism” for pathogenic micro-organism,
and is measure as a number of n/100mL of water or
wastewater sample.

Environment

As defined in the RMA, environment includes—

(a) ecosystems and their constituent parts, including
people and communities; and

(b) all natural and physical resources; and

(c) amenity values; and




Term

Abbreviation

PALMY

Meaning

(d) the social, economic, aesthetic, and cultural
conditions which affect the matters stated in
paragraphs (a) to (c) or which are affected by
those matters

This is a species of bacterium normally present in the
intestinal tract of humans and other animals. The presence

Escherichia Coli E.coli of E.coli means is used as an indicator of faecal
contamination, and as a “micro-organism indicator” for
pathogenic micro-organisms.

Ethanol A chemical carbon source used as supplementary carbon
for denitrification in the biological treatment process
The presence of faecal coliform bacteria is used as an

Faecal Coliform FC indicator micro-organism” for pathogenic micro-organisms
measured as number of n/100mL of water or wastewater
sample.

Flocculation (also known as coagulation) is a treatment

Flocculation process to precipitate phosphorous and flocculate the
solids usually undertaken in a chemical clarifier.

Grams per cubic metre being a concentration measure of a
g/m3 = mg/L contaminant in liquid, g/m3 is the same as mg/L and is in
effect the same as parts per million (ppm)

Hectare ha Land area unit equating to 10,000m?

Importance Level 3 — Structures that may contain crowds,

Importance Level IL3 have contents of high value to the community or pose a

& risk to large numbers of people in close proximity, such as
conference centres, stadiums and airport terminals.

Indicator micro- There are a number of these identified above — expand

organisms definition

Litres per second L/s A measure of flow rate

Managed Aquifer MAR

Recharge
Larger, multi-celled aquatic plants (e.g. > 100cm) with
differentiation of tissue to form distinct stems and leaves /

Marcophytes . . .
pinnules. They include mosses, liverworts and true
vascular aquatic plants such as oxygen weed and Typha
A Moving Bed Bioreactor is a compact integrated fixed film

Moving Bed MBBR activated sludge system that contains thousands of

Bioreactor polyethylene biofilm carriers which are mixed in an aerated

tank
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Term

Abbreviation

Meaning

Macroinvertebrate

Garrmuy (el MCI This is used as an indicator of organic pollution

Mana Whenua megns c?u.stomary authority exercised by an iwi or hapu in
an identified area

Median Flow The middle value of all river flows over a yearly period
Modified Ludzack-Ettinger refers to a wastewater treatment

Modified Ludzack- MLE process configuration which incorporates an anoxic-

Ettinger aerobic activated sludge process for biological nitrogen
removal.

Most Probabl

ost Frobable MPN Statistical method of counting bacterial colonies.

Number

Multi-Criteria

Assessment MCA

(MCA)

Net Present Value NPV

Nitrate (NO?) and

N:t::iat‘ee(ﬁ\lOZ)) an Nitrate and nitrite are oxidation states of nitrogen.

Nitrogen

o A biological process in which ammonia is converted first to

Nitrification . .
nitrite and then to nitrate
Nitrifying Trickling Filter is an aerobic treatment process in

Nitrifying Trickling NTE which partially treated wastewater flows across a bed of

Filter highly permeable media to nitrify the wastewater, that is to
convert the ammonia to nitrates

Nephel i

Tjriijit(;nller:irtlc NTU Used for measuring turbidity
Organic or inorganic chemicals needed by organisms for

Nutrients growth and reproduction. In this, and as with most projects,
the principle nutrients are the various forms of nitrogen and
phosphorous.

O&M Operation and Maintenance
The Consolidated Regional Policy Statement, Regional

One Plan Plan and Regional Coastal Plan for the Manawatu-
Wanganui Region

Palmerston North PNCC

City Council
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Term Abbreviation Meaning
Pathogens Disease causing microorganisms
Peak Dry Peak Dry Weather Flow for wastewater is the flows in litres
PDWF .
Weather Flow per second, or cubic metres per second (cumecs)
A group of organisms in aquatic environment specialised to
live on and exploit much larger (usually inert) surfaces.
Periphyton Groups of organism include fungi, bacteria, protozoa and
algae. The most conspicuous group is the algae and this
group is usually the focus of most studies of periphyton.
Phosphorous P
Peak Flow PF On an hourly basis (m3/h
= .
op.ulatlon PE
Equivalent
Potential of
otential o pH Measure of acid or base nature of liquid
Hydrogen
The process which starches and sugars are produces
. within plan (or plant-like) cells using carbon dioxide,
Phot th
otosynthesis inorganic nutrients and sunlight. Sunlight is captured with
the chlorophyll molecules.
Peak Wet
Weather Flow PWWF
Quantitative Quantitative Macroinvertebrate Community Index is used
Macroinvertebrate QMCI as an indicator of organic pollution based on full counts on
Community Index individual invertebrates
Receiving The environment into which a contaminant discharge is
Environment made.
Reduced Level RL Reduced Level is the height above a sea level datum point
Soluble Inorganic L . . . -
. SIN Soluble Inorganic Nitrogen is Ammonia + Nitrate + Nitrite
Nitrogen
Soluble Reactive SRP Soluble Reactive Phosphorous is Dissolved Reactive
Phosphorous Phosphorus = SRP = DRP
Stigeclonium sp A genus of filamentous green algae
Suspended Solids SS Suspended Solids equals Total Suspended Solids
Total Suspended TsS

Solids
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Term Abbreviation Meaning
Groups to which organisms are assigned according to the
Taxa principles of taxonomy including species, genus, family,

etc.

Total Dissolved

TDP
Phosphorous
Total
TP
Phosphorous
o . An aerobic, fixed-film treatment process in which
Trickling Filter . .
wastewater flows across a bed of highly permeable media
Ultra Violet UV Ultra violet light irradiation used as a wastewater

disinfection technique

Wastewater

The mix of domestic sewage, trade waste (industrial
wastewater) and occasional rainwater and ground water
during rainfall and/or high water table periods

Water Quality

The chemical and physical attributes of water such as
turbidity, phosphorous concentrations, temperature and
major ion concentrations

Water Quality
Target

As defined by the One Plan, “Water Quality Target” means
an objective or result for water quality towards which
efforts are directed. The word “target” in the One Plan does
not have the same meaning ascribed to it by the National
Policy Statement for Freshwater Management 2011
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Appendix 2

Project Name PNCC WW BPO Technical Advisor

Project Number 310003011

Short List Options Comparative Costs
Aug-21

All costs exclude GST

Capital Costs ($M)

Net Income pa (Land

Y1 Operating and Application) Net Present

Option Number 0pt|onT§::de and Treatment Level Wetlands & Land Land Application Malni:-'ecr:)ar:z)e (no Y26-30 pa for Value (NPV)
Treat it Convey Passage Land Application Land Purchase (Land Planned Works Total M Coastal Land ™M
Including P&G, Including P&G, Including Land Infrastructure Application) Including P&G, Including P&G, $™M
Design and Design and Purchase, P&G, | Including P&G, Design Includiﬁp P&G. Design Design and Design and Market
Contingency Contingency Design and and Contingency and gontin ‘enc 9 Contingency Contingency
$M $M Contingency $M M gency $M $M
$M
R2 (b) River Discharge
1 with Enhanced 4 $183 $1 $45 S0 S0 $12 $241 $6 $0.0 $337
Treatment
R2(b) River discharge
with Enhanced
2 treatment, 75% ADWF 4 $183 $58 S44 $36 $52 $12 $387 s7 -$0.3 $496
to Land at low River
flow
Dual R+L(b) Two River
discharge points with
3 75% ADWE to Land at 2 $56 $117 $21 $53 $60 $12 $318 $6 -$0.3 $419
low River flow
L+R (a) 97% of time to
4 Land (inland) 1 $50 $97 $15 $182 $249 $12 $605 sS4 -$4.5 $604
o .
5 LR €176 G (D 3 $157 $298 $15 $170 481 $12 $733 $7 -$13.0 $836

Land (Coastal)

L+R (d-1) to land
6 <80m°/s / 53% of the 2 $56 $97 $9 $99 $136 $12 $410 S5 -$1.4 $470
time to land (inland)

L+R (d-2) to land
7 <62m%s / 43% of the 2 $56 $97 $9 $83 $111 $12 $369 $5 -$0.9 $433
time to land (inland)

L+R (e-1) to land
<80m°s / 53% of the
time to land (coastal)
TN = 35 mg/L

2 $56 $298 $9 $218 $114 $12 $708 $5 -$18.0 $786

L+R (e-2) to land
<62m’/s / 43% of the
time to land (coastal)
TN =35 mg/L

2 $56 $298 $9 $182 $94 $12 $652 $5 -$15.0 $730

O+L / ocean with land
10 (coastal) 1 $50 $328 $15 $93 $48 $12 $547 $5 -$7.0 $621

11 Ocean discharge 1 $50 $328 $15 S0 S0 $12 $406 S5 $0.0 $480

Notes

1. Average annual operating and maintenance cost is the average over 35 years

2. Operating and maintenance costs are from "Shortlist Options O&M Estimate 20210624"
3. Capex costs are from "PNCC WW Capital Cost Estimates for Review June 2021"

4. NPV discount rate 6%
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Executive Summary

This comparative cost assessment of the
short list options has been undertaken
to help inform the process of
detfermining the BPO for the

Palmerston North City wastewater
management solution.

Considerable technical investigation
has been undertaken to estimate
costs for each option, including peer

PALMY
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Banding - on NPV Cost/Affordability

Lowest NPV range/most
<3350M 5 affordable
$350 - $450M 4 Second lowest NPV range
$450 - $550M 3 Medium NPV range
$550 - $650M 2 Higher NPV cost

High NPV cost/least
>$650M ] affordable

review. The costs used in this

assessment are the most recent and up to

date costs.

Table 1 Band & Score Criteria

This assessment uses the Net Present

Val NPV) over N
350_;ee;(opezo?ineg ° Ont:)n Option Code and Title TreLce:::ﬁ nt Score
period, to align with 1 R2 (b) River Discharge with Enhanced Treatment 4 -
the 35-year re§ource R2(b) River discharge with Enhanced
consent duration fo be 2| Treatment, 75% ADWF to land at low River flow 4 e
sought. 3 Dual R+L(b) Two River discharge points with 75% 5 4

. ADWEF fo Land at low River flow
An outline of the - -
methodology used to 4 L+R (a) 97% of time to Land (inland) 1 2
undertake this L+R (b) 97% of time to Land (Coastal) 3 !
assessment is provided 6 L+R (dj1) to land <80m3/s / 53% of the time to 9 3
in Section 3 of this Land (inland)
Report. A score 7 L+R (dj2) to Land <62m3/s / 43% of the time to 5 4
between 1 and 5 has Land (inland)
been allocated to 8 L+R (e-1) to Land <80m3/s / 53% of the time to 5
each option based on Land (coastal) TN = 35 mg/L
the cost and its 9 L+R (e-2) to Land <62m3/s / 43% of the time o 5
position with $100m Land (coastal) TN = 35 mg/L
bands ranging from 10 O+L / Ocean with Land (coastal) 1 2
<$350m to >$650m. 1 Ocean discharge 1 3

Table 2 Shortlist Options Scores

1 Refer to Treatment Options Report and

Shortlist Options Report, May 2021.
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1 Introduction

1.1 Overview of Assessment Process

A comparative cost assessment of the short list options has been undertaken to help inform the
process of determining the Best Practicable Option (BPO) for the Palmerston North City
wastewater management solution. Figure 1 below illustrates how the comparative cost
assessment infegrates with the other assessments and processes involved in determining the
BPO.

Comparative Cost

Multi Criteria Assessment .
XX XX X ™
e
Maori Values Assessment & .
Multi-Criteria Assessment
o0 I
Stakeholder & .
Community Feedback . BPO
RN R Assesmen: [ XXX X4
®

Project Objectives

RMA Planning

Eco-City Strategy

Figure 1 BPO Assessment Process

The comparative cost assessment considers how each of the Short List Options compares with
each other on the basis of cost and affordability. The comparison uses the Net Present Value
(NPV) for each option based on a 35-year operating period, to align with the maximum
allowable resource consent duration under the Resource Management Act 1991. An outline
of the methodology used to undertake this assessment is provided in Section 3 of this Report.

1.2 Shortlist Options

Table 3 lists the shortlisted options. Further details of the shortlist options are provided in the
Shortlist Options Summary Report, July 2021.

Comparative Cost Assessment, August 2021 | 5
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Option  Option Summary Description

z
o

R2(b) River discharge with Enhanced Treatment

R2(b) River discharge with Enhanced Treatment, 75% ADWF to land at low River flow
Dual R+L(b) Two River discharge points with 75% ADWF to Land at low River flow

L+R (a) 97% of the time to Land (inland)

L+R (b) 97% of the time to Land (coastal)

L+R (d-1) to Land <80m3/s / 53% of the time to Land (inland)

L+R (d-2) to Land <é2m3/s / 43% of the time to Land (inland)

L+R (e-1) to Land <80m3/s / 53% of the time to Land (coastal) TN = 35 mg/L

N0 N o A WWN

L+R (e-2) to Land <62m3/s / 43% of the time to Land (coastal) TN = 35 mg/L

o

O+L / Ocean with Land (coastal)

11 Ocean discharge

1.3 Supporting Project Information

The following technical documents, have been prepared to inform the shortlist options
development and assessment process to date:

e Wastewater BPO — Engagement Feedback Report — June 2021 - Just Add Lime

e  Wastewater BPO Treatment Options Report — September 2020

e Treatment Shortlist Addendum Report — March 2021

e Draft Carbon Footprint Assessment Report — May 2021

e  Wastewater BPO MCA Comparative Assessment Report & Appendices — February 2021

e  Wastewater BPO Shortlist Options Report — July 2021
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2 Comparative Costs

2.1 Overview & Key Aspects

As the BPO Project has developed from the Long List to the Short List of Options, high level
indicative comparative capital (to build), annual operating and maintenance, and Net
Present Value (NPV) lifecycle costs have been further refined and developed. It has been
stressed throughout the project that while these costs are high level and indicative, they allow
for comparisons to be made between options. They also allow for indicative
domestic/property rates and trade waste charges to be determined.

The most recent (July 2021) assessment of the costs is based on the November 2020 cost
estimates adjusted on the basis of the following additional work:

1. Review of capital costs by Alta Consulting.

2. Review of land purchase costs by the Property Group following feedback at the
comparative assessment workshops that the land values may no longer reflect the
current market situation.

3. Revised population forecasts used by Palmerston North City Council (PNCC) in its 10-year
plan process which required re-calculation of capital and operational costs due to the
dependency of option scope and particularly land area on projected populations

4. Review of land application infrastructure construction cost rates.

5. Review of capital cost estimates leading to identification of some work items not
previously included.

6. Review of electricity supply requirements for specific options leading some additional
allowance for electrical network upgrades.

The July 2021 costs are summarised in Table 4 in Section 2.2 below.

Once a preferred/BPO option is identified the cost estimate will be further developed as that
option is further developed and refined.

2.2 Indicative Capital Cost Summary

This high-level summary of the July 2021 cost assessment is included in Table 4. It is based on
the updated population (*add popn”) forecasts recently supplied by Palmerston North City
Council and incorporates changes arising from the assessments listed in Section 2.1 above.
Note Operation and Maintenance costs are for Y1 and do not include net income from land
use activities.

The NPV shown is based on the P50 estimate. The P50 estimate represents a cost that is likely to
be exceeded half of the fime, i.e. it is estimated that the actual project cost has an equal
chance of being under or over this value. The P95 estimate represents a cost that is likely to be
exceeded in only 5% of the outcomes. The P95 is therefore a conservative estimate at this
stage of the Project. Figure 2 shows the split between the P50 estimate and the Operations
and Maintenance costs over the proposed 35-year consent duration. This includes income
from any land application schemes. Note Option 4 includes an estimated income that
balances the Operation and Maintenance costs, hence there are no NPV Operation and
Maintenance costs for this option in the Figure.

Comparative Cost Assessment, August 2021 | 7
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Option
No.

10

11

Option Code and Title

R2 (b) River Discharge with
Enhanced Treatment

R2(b) River discharge with
Enhanced Treatment, 75%
ADWEF to land at low River flow

Dual R+L(b) Two River discharge
points with 75% ADWF to Land at
low River flow

L+R (a) 97% of fime to Land
(inland)

L+R (b) 97% of fime to Land
(Coastal)

L+R (d-1) to Land <80md/s / 53% of
the time to Land (inLand)

L+R (d-2) to Land <62m3/s / 43% of
the time to Land (inLand)

L+R (e-1) to Land <80m3/s / 53% of
the time to Land (coastal) TN = 35
mg/L
L+R (e-2) to Land <62m3/s / 43% of
the fime to Land (coastal) TN = 35
mg/L

O+L / Ocean with Land (coastal)

Ocean discharge

Treatment = NPV (P50,
Level 35 year)
$
June 21
(add
popn)
4 $337
4 $496
2 $419
1 $604
3 $836
2 $470
2 $433
2 $786
2 $730
1 $621
1 $480

Base Capex Cost
(no P&G,
Professional
Services, PNCC &
Contingencies)
June 21
(add popn)
$120

$206

$177

$389

$392

$249

$221

$392

$357

$287

$201

P&G, Professional
Services,
PNCC &
Contingencies
SM
June 21
(add popn)

$121

$216

$341

$295

$261

$201

Capital Cost (P50
contingency)
SM
June 21
(add popn)

$241

$387

$318

$605

$733

$410

$369

$708

$652

$547

$406

Capital Cost (P95
contingency)
SM
June 21
(add popn)

$269

$426

$356

$679

$822

$459

$413

$795

$732

$613

$455

Year 1 Operating
& Maintenance
Costs
M
June 21
(add popn)

$6

$7

$6

$4

$7

$5

$5

$5

$5

$5

$5

Income pa Land
SM Application
Y26-30 pa for Land Area Total
Coastal Land Gross
June 21 ha
(add popn) June 21
(add popn)
$0 0
$0.3 760
$0.3 870
$4.5 3760
$13 2570
$1.4 2000
$0.9 1640
$18 3640
$15 3010
$7 1470
$0 0

Land Purchase (with
Contingency)
M
June 21
(add popn)

$3

$55

$61

$249

$81

$136

$112

$115

$95

$49
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Methodology for this Assessment

3 Methodology for this Assessment

3.1 Classification Process

The technical advisors determined that a Net Present Value (NPV) lifecycle cost over a
35-year operafing and maintenance period should be used to compare the opftions. Based
on the 1 to 5 scoring approach adopted for all the assessments in the overall BPO assessment
(refer Figure 1) the NPV costs have been banded as shown in Table 5 below.

AN NPV approach includes consideration of capital (to build), annual operating and
maintenance costs, as well as renewal costs. Because of the discounting of future costs, the
total capital cost still represents the largest portion of the NPV cost.

3.2 Scoring of the Net Present Value Cost

Table 5 sets out the suggested 1 to 5 banding/scoring of the NPV costs. Table 6 lists the
allocated score applied to each shortlist option, based on the bands and scores set out in
Table 5 and using the June 2021 updated growth forecast (“add popn”), NPV over 35 years
and P50 cost estimates.

Table 5 Band & Score Criteria

Banding - on NPV Cost/Affordability

<$350M 5 Lowest NPV range/most affordable
$350 - $450M 4 Second lowest NPV range

$450 - $550M 3 Medium NPV range

$550 - $650M 2 Higher NPV cost

>$650M 1 _High NPV cost/least affordable

Table é: Option Comparative Cost Scores

Option Option Code and Title Treatment Band
No. Level
1 R2 (b) River Discharge with Enhanced Treatment 4 -
R2(b) River discharge with Enhanced Treatment, 75% ADWF to
2 . 4 3
Land at low River flow
3 Dual R+L(b) Two River discharge points with 75% ADWF to Land at low o 4
River flow
4 L+R (a) 97% of time to Land (inLand) 1 2
5 L+R (b) 97% of time to Land (Coastal) 3
6 L+R (d-1) to Land <80m3/s / 53% of the time to Land (inLand) 2 3
7 L+R (d-2) to Land <62m3/s / 43% of the fime to Land (inLand) 2 4
8 L+R (e-1) to Land <80m?3/s / 53% of the time to Land (coastal) TN = 0
35 mg/L
9 L+R (e-2) to Land <62m3/s / 43% of the time to Land (coastal) TN = 5
35 mg/L
10 O+L / ocean with Land (coastal) 1 2
11 Ocean discharge 1 3

Comparative Cost Assessment, August 2021 | 10
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4 Overall Recommendation

The technical advisors recommend an NPV cost calculated over a 35-year operating and
maintenance period to align with the maximum 35-year consent duration be used o
compare shortlist option costs in this assessment. The recommended costs are the July 2021
updated costs incorporating the most recent amendments for population growth rates, Land
values and contingency provisions.

The technical advisors further recommend that the banding and scoring framework as set
out in Table 5 be used for the Comparative Cost assessment.

Comparative Cost Assessment, August 2021 | 11
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This report has been prepared to assist the
Council in identifying preferred options as
part of the final Best Practicable Option
(BPO) assessment. This assessment forms
one of seven assessments being carried
out, prior to confirming the BPO with
Horizons Regional Council.

This Report documents the methodology
and outputs of the Mulfi-Criteria
Assessment (MCA) completfed in
November 2020 by the Council.

The MCA has been undertaken with the
involvement of technical experts,
Rangitdne o Manawatiu and key
stakeholders, who have advised the
Council on options development and
assessments throughout the Project and
prepared the MCA comparative
assessments (refer Appendix A).

Each of the 11 shortlisted options was
assessed against the following 8 criteria:

e Public Health

e Natural Environment

e Maori Cultural Values

e Social and Community Considerations
e Financial Implications

e Technology and Infrastructure

e Resilience

e Growth & Economic Development

Following the agreement by decision
makers and experts on the scores applied
to each option, a total of 11 weighting
scenarios were developed applied to the
options scoring.

The outcome of the MCA process was
inconclusive in terms of identifying a
preferred group of options that could be
considered for the next phase of the BPO
Assessment process. Key feedback,
messages and outcomes from the MCA
process are captured in the MCA

Outcomes Report, provided in Appendix A
of this report.

On the basis that 5 scenarios tested are
representative of the weighting scenarios
considered at the MCA workshop, 5 have
been included in the assessment process
considered in this final phase of the
Projects evaluation (Table 5). The scores
for each scenario have been averaged to
determine an overall score and rank for
the 11 options.

The following table depicts the overall
ranking of the options considered:

Option Description Ranking
1 R2 (b) 5

R2 (b) (75% DWF land): 760
p

ha. 8
3 Dual R+L (b) (75% DWEF to

land): 870 ha. 4

L+R(a): 3760 ha 3
5  L+R(b): 2570 ha. 7
6 L+R(d-1) 80 m3/s trigger:

2000 ha. 6
7 L+R(d-2) 62 m3/s trigger:

1640 ha. 2
8 L+R(e-1) 80 m3/s trigger:

3640 ha. 10
9 L+R(e-2) 62 m3/s trigger:

3010 ha. 11
10  O+L: 1470 ha 9
11 Onoland
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Introduction

1 Intfroduction

1.1 Overview of Assessment Process

In November 2020, the Council undertook a Multi-Criteria Assessment (MCA) of the short list
opfions. The MCA was undertaken to help inform the process of determining the Best
Practicable Option (BPO) for the Palmerston North City wastewater management solution.
Figure 1 below illustrates how the MCA integrates with the other assessments and processes
involved in determining the BPO.

Comparative Cost

Multi Criteria Assessment

Maori Values Assessment & .
Multi-Criteria Assessment

Stakeholder & .

Communi‘Feedback . BPO

. . . . . Assessment . . . . . . Solution
..

Project Objectives

RMA Planning

Eco-City Strategy

Figure 1 BPO Assessment Process

The MCA was completed between September 2020 and November 2020, including the
preparation of comparative assessments across 8 criteria, prepared by technical experts and
Iwi, followed by 2-days of workshops held in November. A full description of the MCA process
and the outcome of the workshops is outlined in the ‘MCA Outcomes Report’, February 2021
provided in Appendix A of this Report.

1.2 Shortlist Options

The following table lists the shortlist options. Further details of the shortlist options are provided
in the Shortlist Options Summary Report, May 2021. The Options considered at the MCA were
based on the shortlist Options developed to September 2021. These options are consistent
with the update report of May 2021.

MCA Report, August 2021 | 5
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Option No. Option Summary Description

1 R2(b) River discharge with Enhanced Treatment

R2(b) River discharge with Enhanced Treatment, 75% ADWF to land at low River flow
Dual R+L(b) Two River discharge points with 75% ADWF to Land at low River flow

L+R (a) 97% of the time to Land (inland)

a A W N

L+R (b) 97% of the time to Land (coastal)

L+R (d-1) to Land <80m3/s / 53% of the time to Land (inland)

L+R (d-2) to Land <é2m3/s / 43% of the time to Land (inland)

L+R (e-1) to Land <80m?3/s / 53% of the time to Land (coastal) TN = 35 mg/L

NV 0O N o~

L+R (e-2) to Land <62m3/s / 43% of the time to Land (coastal) TN = 35 mg/L

(@]

O+L / Ocean with Land (coastal)

11 Ocean discharge

1.3 Supporting Project Information

The following technical document has been referred to in preparation of this Assessment
Report:

o Wastewater BPO MCA Process Report and appended Comparative Assessment
assessments (Appendix A), February 2021.
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2.3 Options Scoring

Methodology formvsessmeni
oy

Scoring was initially assigned across all criteria by technical experts. At the MCA workshop, decision makers, stakeholders and technical experts discussed the scoring to reach a consensus. Table 4 below shows the
agreed scoring applied to each of the 11 options against the 8 criteria (Refer Section 4.1 of the MCA Report, Appendix A). Commentary is also provided in Section 4.3 of the MCA Process Report, highlighting the key

basis for scores applied to each option by experts and the workshop attendees.

Table 4 MCA Scoring of Options

1: R2(b)

2: DualR+1L

3:L+R (a) &
(b)

4:L+R(d)&
(e)

6: Ocean

River discharge with enhanced freatment 4 3

River discharge with enhanced 3.5 3.5
freatment, and a small % to land

Two river discharge points and a small % 3.5 4
to land
97 % applied to an inland land 3 3.5

application site and a discharge to river
in exceptional circumstances

97 % applied to a coastal land 4 4
application site and a discharge to river
in exceptional circumstances

45 % applied to an inland land
application site and a river discharge for 3 4
the remainder of the time

55 % applied to an inland land
application site and a river discharge for 3 4
the remainder of the time

45 % applied to a coastal land
application site and a river discharge for 2 3
the remainder of the time

55 % applied to a coastal land
application site and a river discharge for 2 3
the remainder of the time

Ocean discharge, with a small % to land 3 4.5

Ocean discharge 5 4

3.5

3.5

2.5

2.5

2.5

2.5

3.5

2.8

2.1

2.7

2.4

2.8

2.5

2.2

2.4

2.5

2.5

4 2
3.5 2.5
3.3 2.5

3 2

3 3
3.5 3
3.3 8
2.5 2
2.5 2

3 4
3.5 4
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2.4 Weighting Scenarios

The need to assign different weightings to each criterion was agreed by Councillors and Stakeholders who attended the MCA workshop (November 2020). This was based on the consensus that all the criteria were not
considered to be of equal importance.

A total of ten different weighting scenarios were developed at the workshop. Several weighting scenarios were considered, which are reflective of different groupings of the workshop participants namely Councillors
and Stakeholders described as “Councillor Agreed” and the technical experts described as “Technical Group” (Table 5 below). Justification for the weightings was based on the agreement reached following
discussion amongst workshop attendees and is included in Appendix A. Several common themes, priorities and concerns were identified, and these are documented in Section 4.3 of the MCA Outcomes Report
(Appendix A). Table 5 outlines the weighting scenarios considered at the MCA.

1  Base workshop weighting scenario 15.0% 15.0% 20.0% 15.0% 15.0% 0.0% 5.0% 15.0%

Scenarios 1-5 have been selected to progress to the Assessment
process as they are considered to include the agreed weightings
within the MCA workshop.

Alternative workshop weighting
2 scenario — Highest weighting to 10.0% 10.0% 15.0% 40.0% 10.0% 0.0% 5.0% 10.0%
Social and Community

i i 1 0, (V) () () 0, 0, () (V)
3 Equal weight to all criterion 12.5% 12.5% 12.5% 12.5% 12.5% 12.5% 12.5% 12.5% Scenarios 6 — 12 are scenarios that are paralleled to Scenarios 1-5

and if included, would be perceived as ‘double counting’ within the
assessment. It is noted a small % difference has minimal to no
impact on the evaluation between criteria.

4  No weight to financial implications 17.6% 17.6% 23.5% 17.6% 0.0% 0.0% 5.9% 17.6%

50% weight to financial

5 oW 8.8% 8.8% 11.8% 8.8% 50.0% 0.0% 2.9% 8.8%
implications
6 EI‘; ‘;’:}Cc'fr Agreed - Without 18.0% 20.0% 22.0% 12.0% 0.0% 0.0% 13.0% 15.0% Parallel to Option 4
echnical Group - Without Finance .0% .0% .0% .0% .0% .0% .0% .0% arallel to Option
7 Technical G Without Fi 20.0% 20.0% 20.0% 20.0% 0.0% 5.0% 5.0% 10.0% Parallel to Option 4
greed Combined without finance .0% .0% .0% .0% .0% .0% .0% .0% arallel to Option
8  Agreed Combined without fi 20.0% 20.0% 20.0% 15.0% 0.0% 0.0% 10.0% 15.0% Parallel to Option 1
greed Combined with Finance .0% .0% .0% .0% .0% .0% .0% .0% arallel to Option
9 Agreed Combined with Fi 15.0% 15.0% 20.0% 15.0% 15.0% 0.0% 5.0% 15.0% Parallel to Option 1
10 agerizf _Cgr;tki’(';e; highest finance 10.0% 10.0% 15.0% 10.0% 50.0% 0.0% 0.0% 5.0% Parallel to Option 5
11 Councilor Agreed - With Finance 15.0% 15.0% 20.0% 10.0% 15.0% 0.0% 10.0% 15.0% Parallel to Option 1

12 Technical Group - With Finance 17.5% 17.5% 17.5% 17.5% 15.0% 3.8% 3.8% 7.5% Parallel to Option 1
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3 Recommendation
3.1 Weighting Scenarios

Based on the observation that 5 of the scenarios were essentially equivalent to other scenarios tested at
the workshop (Table 5), only 5 of the weighting scenarios have been carried forward into the overall
MCA assessment fo be considered in the final BPO assessment process. This avoids any duplication of
scenarios.

Table 6 below shows the ranking achieved within the weighting scenarios and the outcome of the
combined weighting scenarios. The overall average score is also listed and further breakdowns of
scores is provided in the MCA Process Report (Appendix A). It should be highlighted that the options
have scored relatively close together, which indicates there is no ‘leading option’ nor an option that
there is a huge variation in option scoring. This is an underlying reason for undertaking multiple
assessments in conjunction with the MCA, to assist Council in its decision-making process and maintain a
robust evaluation process.

Table 6 Ranking of Options within applied weighting scenarios

Rank of Option within Weighting Scenario’s

Option Base Alternate  W/O 50% Equal | Average | Overall
Finance Finance Score Rank
1 R2(b)(Level 4) 7 5 2.9 5
2 R2(b)(75% DWF land): 760 )8

ha. (Level 4) 8 4 7 7 5 8

3 Dual R+L (b) (75% DWF to
land): 870 ha. (Level 2,
TN=35)

4 L+R(a): 3760 ha. (Level 1)

5 L+R(b): 2570 ha. (Level 3,
TN=10)

6  L+R(d-1) 80 m3/s trigger:
2000 ha. (Level 2, TN=35)

7  L+R(d-2) 62 m3/s trigger:
1640 ha. (Level 2, TN=35)

8  L+R(e-1) 80 m3/s trigger:
3640 ha. (Level 2, TN=35)

9  L+R(e-2) 62 m3/s trigger:
3010 ha. (Level 2, TN=35)

10 O+L: 1470 ha. (Level 1)
11  Onoland (Level 1)

3.2 Recommended Options

Rm:ﬁm:ndaﬁon
ey

Overall, the outcomes of the workshop are included in the MCA Report provided in Appendix A of this
Report. In summary, there is limited direction from the output of the MCA to enable the Council to
determine a preferred option through the various weighting scenarios.

Based on the methodology described in Section 3.1 above, Table 7 below shows the ranked order of
opftions based on the average score provided across the range of weighting scenarios (Table 6).

Table 7 Options ranking across 5 weighting scenarios from the MCA
Option Description
1 R2(b) River discharge with Enhanced Treatment

R2(b) River discharge with Enhanced Treatment,
75% ADWEF to land at low River flow

Dual R+L(b) Two River discharge points with 75% ADWF
to Land at low River flow

4 L+R (a) 97% of the time to Land (inland)
5 L+R (b) 97% of the time to Land (coastal)

L+R (d-1) to Land <80m3/s / 53% of the time to Land

(inland)

7 L+R (d-2) to Land <62m3/s / 43% of the time to Land
(inland)

8 L+R (e-1) fo Land <80m3/s / 53% of the time to Land
(coastal) TN = 35 mg/L

9 L+R (e-2) to Land <62m3/s / 43% of the time fo Land

(coastal) TN = 35 mg/L
10 O+L / Ocean with Land (coastal)

11 Ocean discharge

Treatment Combined
Level Ranking

4 5

4 8

2 4
s
3 7

2 6

2

2

2

It is recommended that all options are considered in conjunction with the wider assessment approach
before being recommended for assessment through the BPO Criteria. This will be determined in the BPO

Recommendation Report
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Executive Summary

Palmerston North City Council (the Council) currently tfreats and discharges the city’s wastewater
at the Totara Road Wastewater Treatment Plant into the Manawatu River. The wastewater
discharge was consented by Horizons Regional Council in 2006 expires 2028. In 2013, Horizons
Regional Council (as the consenting authority), determined the wastewater discharge had more
than minor effects on the Manawatu River. In 2013, the Council agreed with Horizons Regional
Council to pursue a new resource consent for the Best Practicable Option (BPO) by June 2022. A
Preferred Option ‘BPO’ must be determined by the Council before 1 June 2021.

In early 2017 the Council commenced the process of identifying and determining the BPO. A
range of fechnical assessments and decision making, or evaluation tools have been used to assist
Council with making its decision. The process is explained visually in Figure 1 of this Report,
however in summary a phased approach has been followed to narrow potential options from 36
(long list options) to 6 shortlisted options. Significant work has been undertaken by the Council’s
technical experts o refine the shortlist options since they were identified in June 2019. This
development work was necessary to inform and undertake a Multi-Criteria Assessment to robustly
review the short list optfions and identify one or more preferred options. The MCA process is a
decision-making fool commonly used and accepted in Resource Management Act (RMA)
consenting processes for projects such as this BPO Project.

Following completion of the technical work, in November 2020 the Council undertook the Multi-
Criteria Assessment phase of the options selection process (refer Figure 1). This report summarises
the MCA process and outlines the framework adopted by Council in undertaking this MCA
assessment (refer Figure 2). This report also provides recommended next steps within the broader
assessment process (refer Figure 3 below).

The MCA process was carried out over several days of workshops summarised:

‘ Workshop Description Purpose ‘

MCA Briefings: October 2020 - Attended by Technical Experts only: To work with all
attendees on understanding the options, workshop
format and purpose of the MCA evaluation workshop.

- Attended by Councillors and Stakeholders only: To
brief the Councillors and Stakeholders on the MCA
workshop format and pre-reading material.

MCA Evaluation: 9 & 10 Attended by both technical experts, Councillors, Council

November 2020 Officers and Stakeholders: To agree criteria scoring and
undertake weighting of the criteria to determine overall
scoring of options. The objective of this process was to
identify if there are potential options for elimination and
prioritisation in the broader assessment process.

Attendance at the various workshops has included expert technical advisors, key stakeholders
and decision makers. A full list of participants is included in Appendix B and in summary includes:

- Technical experts, who also prepared the comparative assessments for the MCA.
- Limited number of Councillors and Executive Leadership Team.
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Project Steering Group members for the BPO Project.

Rangitane o Manawatu and Muaopoko Iwi representatives

Key stakeholder representatives from Federated Farmers, Environment Network
Manawatu & Ministry of Health.

An external facilitator; and

Council staff to assist in formalities of the day.

In summary, the MCA process confirmed the following for the Council:

No single option was identified out of the MCA assessment process as a preferred BPO.
Senisitivity testing involving changes to the weightings of the criteria confirmed that
scoring changes of less than 0.3 did not change the fop-ranking options.

As no one option emerged as being preferred across a range of weighting scenarios, the
additional assessments included within the broader evaluations (MCA with Iwi and further
round of engagement and consultation) will be important to guiding Council’s selection
of the BPO

From the MCA Option é ‘Ocean discharge’ ranked the highest with Option 1 ‘River
Discharge' and Option 4 '45% discharge o land inland land /Fluvial soils’, ranked closely
behind.

While the MCA process was not conclusive, several options emerged as consistently
scoring well across a range of criteria and weightings. These options are considered most
appropriate to be considered in the next stage of the assessment process. These options
include:

o Option 1 - A majority of the treated wastewater being discharged to the
Manawatu River with substantially high treatment and a portion to land. This will
closely meet One Plan targets. While this option was not well supported by Iwi,
considerations of a higher standard of freatment were proposed by several key
stakeholders and decision makers.

o Option 4 - A 45% discharge to inland fluvial soils. However, this option should seek
to reduce the land area requirements and providing a high standard of treatment
55% of the time for the River discharge component.

o Option 6 - A Ocean discharge. This option scored well due to its ability to provide
aregional or sub-regional scheme. Feedback from the workshop suggested that a
higher level of freatment may need to be considered than currently proposed to
allay concerns of lwi and other stakeholder feedback.

During the workshop, some agreed positions emerged among the workshop participants
that warrant further investigation during the next phase of the process, including:

o The natural environment is highly valued by the Council. Aftendees supported
selection of higher treatment standards for discharges to river or ocean than
proposed for some options presented at the MCA. Providing a higher level of
freatment would represent a departure from the premise underpinning option
development to date which was that treatment should be sufficient fo mitigate
effects for the receiving environment given this will be necessary to gain a consent
under One Plan.

o Options requiring significant land areas (2,500ha to 3,500ha) i.e Option 3 ‘97% to
land’, would be considered problematic and likely not feasible due to the
significant quantity of. Class 1 soils required. The consumption of significant areas
of Class 1 agricultural soils and areas suitable for urban development was
considered a significant disbenefit. There was strong support for exploring opfions

MCA Outcomes Report, December 2020 | 2
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that reduced land areas and provided higher freatment as a mitigation strategy
to negative impacts on productive land capacity.

o Concern that the frue costs of large areas of land purchase in the region, along
with the complexity of purchasing such large areas, have been insufficiently
assessed to date. Further work was recommended by suitably qualified property
experts to confirm the true cost of options requiring a land component.

o Concern that the MCA process did not understand or adequately weight the
effects on individuals and the community of large-scale land irrigation systems,
therefore a pre-cautionary approach was preferred when considering land-based
options.

o Concern that the extent of social impacts for each option, particularly land-based
options, is not fully understood aft this stage of the process. In particular Options 2,
3 and 4, which requires more than 1,000ha and up to 3,500ha of land, may have
substantial effects and therefore confidence is generally low in terms of scoring.

o Concern that the information presented in respect of the ocean discharge
options, including the freatment standards and effects of a wastewater discharge
of this volume and quality was not adequate. This was reinforced by the absence
of an ocean expert at the workshop to provide context around these options and
the expert scoring.

The participants requested that additional fechnical work should be undertaken prior to deciding
on the BPO and to inform the wider assessment process (refer Figure 3). The information would
assist Council with refining shortlist options and provide stakeholders and decision makers with
greater confidence in respect to effects on the river and ocean, social and community and costs
of the options, as well as mitigation of potential adverse effects.

Work packages identified from the MCA as being able to provide additional information to
inform the next steps in the assessment process, included:

e Updated land costs to provide more robust fotal costs for options including land.

e Revision of the target treatment standards for each option with consideration of targeting
higher freatment standards being those required to meet minimum One Plan standards

e Assessment of alternative land use and revenue streams particularly for land-based
options to improve the robustness of option costs.

e Modelling of the River to identify if a 'staged ‘option could be developed for staged
achievement of compliance standards to all for gradual acquisition of land and/or
implementation of tfreatment improvements.

e Reconfirm the growth assumptions over the 30- and 50-year period including the assumed
contributions from industry and particularly wet industry. This work needs to identify the
growth rates being considered for consent i.e low, medium and high and align with the
Councils growth strategy under the District Plan.

e Continue to explore a region wide solution in the context of the national water reform
agenda and recognition that a shared solution would meet Councils growth aspirations
for residential and industry, as well as provide for wastewater from neighbouring Councils.
This would require assessment for each of the shortlist options of how additional flows and
loads could be accommodated.

e Further work on the ocean environmental effects of the ocean discharge opftions
including an update of the experience of ocean outfalls in a New Zealand context which
comparable to the option being considered by Council.
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The outcome of the MCA process to date has highlighted that while Council is not yet able to
confirm a preferred opftion, there were several options which scored consistently well across a
range of criteria and weightings. Not with standing this it is recommended that:

o Completion of the remaining assessments (refer Figure 3) is necessary to guide Council in
its decision-making process to select a Best Practicable Option by June 2021.

e Further consultation and engagement process with stakeholders and the community is
necessary, in conjunction with the Long-Term Plan process, to provide Council with further
feedback on community and stakeholder preference.

e Although there was no clear preferred option, it is recommended that Council highlight
the smaller number of options which rank more highly and seek specific feedback on
clear tfrade-offs.

e Given the additional information which has been assembled for each of the short list
options, consultation and engagement should include information on all options, with
more emphasis on the higher-ranking group.

e Before the consultation process is commenced, it is recommended that the further
technical work identified out of the MCA process is completed. This will further assist
Council in framing the consultation strategy and assessment process being undertaken.

MCA Outcomes Report, December 2020 | 4
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1.1 Background to the Assessment Process

In early 2017 the Council embarked on the journey of identifying a BPO for the cities wastewater
management. The decision-making process carried out since this fime has been confirmed
through a series of assessment tools, workshops and technical evaluations. The methodology

adopted for the Project is outlined in Figure 1.

Options process Timeling Input
P
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= =
0 w
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gt this stage options with
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Traffic Light Assessment [}
; =
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To date, the Council has successfully delivered the Fatal Flaw Assessment, Traffic Light Assessment

and Best Practicable Options Assessment (on the proposed shortlist).

Figure 1 BPO Assessment Methodology
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The Multi-Criteria Assessment (MCA) forms one of a number of assessments determined as part of
the ‘broader assessment methodology’ being adopted to determine a BPO (refer Section 1.2
below). A key determinant for the broader methodology has been developed under the
conditions on the existing wastewater discharge resource consent. Under condition 23B of that
consent, PNCC is required to ‘...determine the best practicable option for freating and disposing
of wastewater (including land disposal systems).’. In defining ‘best practicable option’ condition
23B adopts the definition from the Resource Management Act 1991 (RMA) but adds detail that
has specific relevance to the current discharge from PNCC's wastewater tfreatment plant
(WWTP). In this regard Condition 23B defines the ‘best practicable opfion’ as:

e the best method for preventing or minimising the adverse effects on the environment of that
discharge having regard, among other things, to -

(i) The nature of the discharge or emission and the sensifivity of the receiving environment
fo adverse effects; and

(i) The financial implications, and the effects on the environment, of that opfion when
compared with other options; and

(i) The current state of technical knowledge and the likelihood that the option can be
successfully applied.

e The Best Practicable Option shall be directed at preventing or minimising any adverse effects
of the discharge on the life supporting capacity of the Manawatu River and in particular at
minimising any adverse effects in relation to each of the following:

(i) Growth of cyanobacteria and excessive periphyton;
(i) Changes to the sfructure and/or composition of macro-invertebrate communities; and
(i) The migration and habitat of frout and native fish.

¢ In determining the Best Practicable Option, the Permit Holder shall have regard to minimising
the frequency, magnitude and duration of any exceedances of applicable standards, limits
or targets in National Policy Statements, National Environmental Standards and any relevant
Regional Plan, caused by the discharge and shall take info account the principles in Part 2 of
the Resource Management Act 1991, and the considerations contained in sections 104, 105
and 107 of that Act.

1.2 Purpose of the MCA Process

Muliti-Criteria Analysis (MCA) is a tool fo assist in decision making. It is used in a wide range of
infrastructure projects, such as wastewater schemes, roading alignment selection, water supply
options, water demand management and powerline route selection. Multi-Criteria Analysis is a
well-accepted tool for decision makers and has been tested through various large scale
Environment Court hearings.

The International Infrastructure Management Manual 2011, as adopted by local authorities in
New Zealand, describes MCA as “a decision fechnique that considers more than one criterion
(not just monetary units). It is commonly used where the benefits and costs are more difficult to
accurately define and are both quantitative and qualitative in nature”.

MCA Outcomes Report, December 2020 | 6
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For this project, the MCA methodology was used to provide an auditable and defensible
evaluation of the six main short-listed options. Figure 2 below illustrates the steps taken by the
Council’s fechnical team to progress the MCA process to completion.

~N
« Review existing traffic-light criteria for suitability to MCA process.
Step 1 - Review the
Existing Assessment
Criteria /
« Define weighting of the non-price assessment criteria by decision conferencing (5: Most Important to 0:
Least Important)
SEPELEENEE « dentify most important non-price criteria followed by least important
Weighting of Non- N . . .
Prics Assessment | Compare all other criteria against the most and least important )
riteria
~N

« Define weighting of the Capital Cost, Operating Cost and Net-Present Value against each other (5: Most
Important to 0: Least Important)

SOk © Allocating a percentage weighting for cost in the final decision making — how important is cost in

WEEIEERSEE  comparison to the other criteria considered together?

the Final Decision /
« Score options against the non-price assessment criteria (5: Best to 1:Worst) A
« Calculate non-price scores and rank
SEYEE -« Introduce quantitative ($ values) cost to calculate cost based scores and rank
SRR « Calculate overall scores and rank including cost - identify preferred option(s) )
N
« Understake sensitivity analysis of preferred options (apply uniform weighting of all criteria)
Step 5 - Sensitivity
nalysis
J
~
« MCA write up and conclusions.
Step 6 - Reporting
J

Figure 2 MCA process

Decisions are guided by rating the options, which is achieved by assigning scores to a set of
chosen criteria or attributes of the options considered. Criteria are typically chosen to cover all
issues of concern and can cover tangible (e.g. cost) and intangible (e.g. opportunities and benefits)
factors. The criteria scores are combined in some way (usually a weighted sum) to rank the
options. The contribution that each criterion gives to the sum of scores for an option is weighted to
reflect the decision makers’ judgement of the relative importance of the different criteria.

The scores are surrogates for measures of value for the criteria, allowing the effects of diverse
criteria, with different units, to be combined. The weightings represent judgements about what is
important in a particular situation or to a particular group of individuals.

The method used to derive the MCA weightings and scores has been considered with the
involvement of an independent facilitator (Sara Dennis of Just Add Lime).

The criteria used in the fatal flaw and traffic lighting assessment were revisited, redefined, and
fine-tuned by the technical team and endorsed by the Project Steering Group (refer BPO Traffic
Light Assessment Report 2019, prepared by Stantec).
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1.3 Broader Assessment Approach

To meet the requirements of Condition 23B of the existing Resource Consent, it is proposed that
multiple assessment tools are used. The information gained from these assessment tools will be
brought together and aligned with the requirements of condition 23B using an assessment matrix.
The purpose of this assessment matrix is to provide PNCC with an overall picture of the merits of
each option to assist in determining the BPO. This broad assessment approach is illustrated in
Figure 3.

Multi-criteria analysis

Maori cultural impact assessment .

Community feedhack
Option
assessment

matrix decision

Planning assessment .

Eco-City strategy assessment

Figure 3 Broad assessment approach

This report describes the process and outcomes of the MCA process, within the context of this
broader assessment. An Alternatives Assessment Report will be prepared encompassing the
outcomes of each of the assessment tools and consultation process, identified in refer Figure 3.

1.4 Project Vision, Objectives & Options Assessment Principles

The BPO Review's vision, objectives and assessment principles are key elements that guide the
whole project. These were established in earlier phases of the project and should inform not only
PNCC's decision on the best practicable option, but also its decision on the short list assessment
approach. Forreference, these are set out below:

Project Vision

MCA Outcomes Report, December 2020 | 8
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Management of the City’s wastewater which enables growth, protects and enhances the
environment and contributes to improving the health and mauri of the Manawatu River.

Project Objectives

A best practicable option wastewater management solution that is developed in partnership
with Rangita@ne o Manawatu which:

1. Protects public health and minimises public health risks

2. Minimises adverse environmental effects on air, land and water

3. Issustainable, enduring, and resilient

4. Contributes to improving the health and mauri of the Manawatu River

5. Takes an integrated approach to the management of the Manawati River Catchment
including understanding cumulative effects

6.  Enhances peoples use and enjoyment of the Manawati River

7. Is affordable and cost effective

8.  Minimises whole of life carbon emissions and optimises resource recovery

9. Isinnovative while being evidence based

10. Facilitates long term growth and economic development

11. Is developed with the active engagement of the community and key stakeholders.

Assessment principles
The assessment approach should be:

e Fit for purpose, i.e. meets RMA requirements and best practice

e Simple and readily replicable

e Transparent and easily understood

e Well documented, with a clear auditable trail

e Evidence based

e Collaborative.

The project objectives have been used in determining the assessment criteria used in the MCA

process.

1.5 Technical Input

The following experts have been involved in the MCA process, including preparation of the
comparative assessment and presenting at the MCA workshop. Note that in all cases, a majority
of the assessments have been prepared with more than one author. Refer to the comparative
assessments in Appendix 1 for further details. During the workshops, only one expert in their
field was asked to attend.

Public Health - Jim Bradley (Stantec)

Resilience, Technology & infrastructure, Financial - Anna Bridgman (Stantec)

Groundwater - Aslan Perwick (PDP)
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Freshwater quality and ecology — Olivier Ausseil (Aquanet) & Keith Hamill (Riverlake)
Social and community - Julie Boucher (Just Add Lime)

RMA Planning advice and guidance to MCA process - Paula Hunter (Stantec)

1.6 Purpose of this Report

This report summarises the Multi Criteria Analysis (MCA) completed to determine the preferred
options for consultation in early 2021. This report has been prepared with references to project

documents and record, including:

- BPO Shortlist Options Summary Report, September 2020
- BPO MCA Briefing Report, October 2020 (Appendix 1)
- BPO MCA Workshop material and meeting record notes (Appendix 2)

MCA Outcomes Report, December 2020 | 10
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2 The Short List Options

Table 1 below summarises the short list of options, which is made up of 5 options. For detailed
information supporting each of the shortlist options refer to the Shortlist Options Summary Report,
September 2020. This document was used by each of the comparative assessment authors to
undertake their MCA assessments.

As an overview, each option represents an alternative approach to address the known adverse
effects of the current wastewater discharge to the ManawatU River. For example, option 1 would
involve the use of significantly enhanced treatment technology to produce a high-quality
freated wastewater, as well as a wetland, before discharging to the Manawatu River.
Alternatively, option 3 would involve applying nearly all of the wastewater to land at either an
inland (fluvial soil) or ocean (sand country) location.

Options 1, 3, 4, and 6 all have multiple variants. Across all opfions 11 variants have been brought
forward to the MCA workshop. Each of these variants is assessed in the comparative assessments
attached to this report. It is acknowledged that an almost infinite number of variants could be
identified. However, for practical reasons the number of variants assessed through the MCA has
been limited to 11. Once the BPO has been selected it is anticipated that further refinement and
optimisation of the option will occur, together with mitigation measures for (any) residual adverse
effects. This will occur prior to the lodgement of the necessary resource consent applications.

Finally, it is noted that former Option 5, which was a mixed ground water and land application
option, has been removed from the short list. The option has been removed because as it had
been refined over the past 12 months, it had become evident that the option involved numerous
significant negatives (such as high treatment requirements, relatively direct discharge to
freshwater and large land areas) and did not present any benefits relative to the other options.

Table 1: Short list of options

Option Description of Variant

1 River discharge with enhanced treatment
River discharge with enhanced treatment, and a small % to land
2 Two river discharge points and a small % to land

3 97 % applied to an inland land application site and a discharge to river in exceptional circumstances

97 % applied to a ocean land application site and a discharge to river in exceptional circumstances
4 45 % applied to an inland land application site and a river discharge for the remainder of the time
55 % applied to an inland land application site and a river discharge for the remainder of the time
45 % applied to a ocean land application site and a river discharge for the remainder of the time
55 % applied to a ocean land application site and a river discharge for the remainder of the time
6 Ocean discharge, with a small % to land

Ocean discharge

MCA Outcomes Report, December 2020 | 11
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3 Evaluation of Assessment Criteria

This section outlines the evaluations undertaken by the project team. These assessments were
presented at the MCA workshop and are included in Appendix 1 of this Report.

As with the Traffic Light Assessment phase of the Project and consistent with carrying out an MCA
process, this MCA was undertaken through a workshop process. Follow up review by the technical team,
to ensure further outcomes of the MCA were being addressed, has also been undertaken. The outcomes
of the MCA workshop and conclusion are provided later in this Report.

3.1 Summary Criteria

The first step in the process was endorsement by the Council for Assessment Criteria. Based on
the Traffic Light Assessment process completed in 2019, the Project Steering Group supported the
ongoing use of those criteria in the MCA process. There are benefits to utilising these criteria,
which includes: consistency in the evaluation, broad range of applied criteria, covers the range
of agreed project objectives well and can be applied fo the Resource Management Part 2
assessment as set out in Section 4.4 of this Report.

The criteria were however refined from the earlier process and are outline in Table 2 below.

Table 2: Traffic Light Criteria
‘ Criteria Description ‘

Public Health Degree of public exposure to health risks in freated wastewater (including
through land application or re-use options)

Natural Environment Potential adverse environmental effects on the receiving environment
(including the Manawatu River), particularly in relation to water quality
(including the matters listed in s107 (1) (c) to (g)), soils, aquatic ecology and
terrestrial ecology

Maori Cultural Values Potential adverse effects on the mauri of natural resources, on kai moana, and
on the relationship of Madori, their cultures and traditions, with ancestral lands,
waters, the sky father (Ranginui), sites, waahi tapu, taonga species and other
tfaonga

Social and Community = Potential adverse effects on social and community values relating to amenity,

Considerations recreation and food gathering

Financial implications =~ Comparative capital, operational, whole of life costs of the options. Where
relevant to the option, assessment of this criterion includes consideration of
land acquisition costs, capital gains and product net revenue.

Technology and Degree to which the opfion:
infrastructure e uses reliable and proven technology
e can be staged
e s able to be constructed
e is able to be constructed within an appropriate fimeframe
e dallows for resource recovery / beneficial re-use

Resilience Degree to which the option is resilient to natural hazards and climate change
and offers operational resilience.

Growth and Economic = Will the option support the population and economic growth anticipated for
Development the City by Council?

MCA Outcomes Report, December 2020 | 12
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3.2 Ciriterion Scoring

In preparation of the workshop held in November, the experts were asked to consider the scoring each option (in their specialist area only) against each criterion. The higher the score the better the option was
considered to be for a particular criterion (5: Best to 1: Worst).

At the MCA workshop, the scores were brought together into an interactive spreadsheet and discussed amongst the attendees. This discussion was necessary to draw out any concerns or issues decision makers
may have. It was then facilitated to reach an agreed score by both technical experts and the decision makers in Day 1 of the workshop and prior to any weighting being undertaken. The following table outlines how
each of the criterion was scored. Detailed comparative assessments are provided for in Appendix 1 of this Report for reference.

Table 3 Criterion Scoring Overview

Criterion

Public Health

Natural
environment

Maori Cultural
Values

Social and
Community
Considerations

Financial
implications

Technology and
infrastructure

Resilience

Growth &
Economic
Development

Description

Degree of health risk to the public because of exposure to
treated wastewater (including through land application)
Potential adverse environmental effects on the receiving
environment (including the Manawatu River), particularly in
relation to water quality (including the matters listed in s107
(1) (c) to (g)). soils and aquatic ecology.

Potential adverse effects on the mauri of natural resources,
on kai moana, and on the relationship of Mdori, their
cultures and traditions, with ancestral lands, water, sites,
waahi fapu and other taonga

Significance of potential social effects based on the gravity,
distributive equity, the need for land acquisition and degree
of permanence of land use change, and public support for
the option

Degree to which the option:

e can be staged

e is able to be constructed and operational within 5 years of
the commencement of the consent

e allows for resource recovery / beneficial re-use

e infrastructure can be up-scaled, prior to and post initial
construction, to accommodate a sub-regional scheme

e involves Operational Complexity

e involves Operational Risk

Degree to which the option is resilient to

e natural hazards

e climate change

The degree to which the options will:

e Support the population and economic growth
anticipated for the City by Council?

e Support / restrict further up-scaling to accommodate a
sub-regional scheme?

1

Extreme

Very High adverse
effects. Major loss or

alteration of baseline
conditions (in absence of

current discharge)

Destruction of Rangitane
culture, connections and
kaitiakitanga. Critical
effect on Rangitane o

Manawatu

Severe

2
High

High adverse effect. Major
alteration of baseline
conditions (in absence of
current discharge)

Significant effect orimpact on
all aspects of Rangitane
Mana, Toanga, Atua and
natfural resources

Maijor

3

Medium

Moderate adverse effects.
Alteration fo existing baseline
conditions. Generally, effects
are moderate but acceptable
in the context of magnitude,
spatial scale, duration, and
frequency.

Major impact on all aspects of
Rangitane significant sites and
natural resources

Moderate

Financial implication scores have been calculated using a formula explained in the report.

Low degree of alignment

with sub-criteria

and/or High Operational

Complexity and Risk

Low degree of
resilience

Low degree of

Low — Medium degree of
alignment with sub-criteria
and/or Medium-High
Operational Complexity and
Risk

Low - Medium degree of
resilience

Low - Medium degree

Medium degree of alignment

with sub-criteria and/or Medium

Operational Complexity and
Risk

Medium degree of
resilience

Medium degree

4

Low

Low adverse effects. Minor
shift from baseline conditions
or ecological populations (in
absence of current
discharge).

Minimal impact on Rangitane
significant sites and natural
resources

Minor

Medium - High degree of
alignment with sub-criteria
and/or Low-Medium
Operational Complexity and
Risk

Medium - High degree
of resilience

Medium - High degree

5

None

Very Low adverse effects.
Very slight change in
baseline conditions.

Minimal to no effect on
Rangitdne o Manawatu

Insignificant

High degree of alignment
with sub-criteria and/or Low
Operational Complexity
and Risk

High degree of
resilience

High degree
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3.3 Applied Scores

Table 4 below presents the scoring made by technical experts who prepared the comparative assessments (refer Appendix 1). The scored
represent the work undertaken prior to MCA workshop and do not show any potential changes, as there were made at the workshop with
decision makers and are represented in Table 5.

Table 4 Preliminary Scoring as recommended by experts only

Options Option Description Public Natural Maori Social & Financial Technology Resilience Growth & TOTAL
health environm cultural community implicati & economic AVERAGE
ent values ons infrastructure development (No
Weight)
1: R2(b) River discharge with enhanced 4 3 1 2 2.8 4 4 2 2.7
freatment
River discharge with enhanced 2.5 3.5 1 1 2.1 4 3 2.5 2.4
freatment, and a small % to
land
2: Dual  Two river discharge points and 4 4 1 1 2.7 3 3.5 2.5 2.6
R+1L a small % to land
3: L+R 97 % applied to an inland land 3 3.5 4 1 2.4 3 3 2 2.7

(a) & (b) application site and a
discharge foriverin
exceptional circumstances

97 % applied to an ocean land 4 4 3 1 1.1 3 3 3 2.5
application site and a

discharge toriver in

exceptional circumstances

4:L+R  45% applied to aninland land 3 4 2 1 3 3 3.5 3 2.8
(d) & (e) application site and a river

discharge for the remainder of

the fime

55 % applied to an inland land 3 4 3 1 2.8 3 3.5 3 2.9
application site and a river

discharge for the remainder of

the time

45 % applied to an ocean land 2 3 2 1 2.5 3 2.5 2 2.4
application site and a river

discharge for the remainder of

the time

55 % applied to an ocean land 2 3 2 1 2.2 3 2.5 2 2.5
application site and a river
discharge for the remainder of

the time
é: Ocean discharge, with a small 2.5 4.5 1 1 1.9 2.5 3 4 2.6
Ocean | %toland

Ocean discharge 5 4 1 2 2.4 2.5 3.5 4 3

MCA Outcomes Report, December 2020 | 14
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The workshop involved relevant experts such as engineers (land discharge, irrigation, wastewater
treatment design and public health), environmental scientists with expertise in science and
freshwater ecology, land use and strategic planners, maori cultural values (Rangitane as mana
whenua), and social impacts specialists. A copy of the workshop briefing material is provided in
Appendix 1 of this Report.

The main workshop was attended by whom Council considered decision makers and key stakeholder
representatives. The full list of attendees is included in Appendix C (workshop notes), however in
summary did include: Councillors, Rangitane o Manawatu and Muaopoko representatives, PSG
members, Councils Executive Leadership Team, Stakeholder representatives from the Regional
District Health Board, Federated Farmers and Environment Network Manawatu.

The MCA was completed over 2 days, with preparatory days prior to this, made up of the following:

e Preparation Day 1: Meeting of technical experts only to present the shortlist options
(briefing material) and identify any gaps in information needed to complete comparative
assessments.

e Preparation Day 2: Meeting of Councillors and Stakeholders (decision makers) to present
the options an provide guidance on the MCA workshop process.

e MCA Workshop Days 1 & 2: MCA Assessment workshop attended by technical experts and
decision makers. The first of the two days involved the presentation of scoring and working
through each options collective scoring results. The second day involved the weighting of
criteria and completing sensitivity scoring as determined by the attendees for comparison
purposes only.

The MCA workshop began with a discussion of each of the technical assessments that were
completed with relevant scoring against the options being assessed. This was also an opportunity to
discuss anomalies in this scoring or information that had been circulated prior to the meeting. The
scoring was then confirmed or refined by the group to ensure they were representative of issues
likely to be of concern.

Next each expert presented information on the various aspects and for which they were responsible
and for. This was followed by a group discussion on each of the aspects and an assignment of scores
according to the relative importance of that aspect for each section of each option.
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5 Discussion
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The following section summarises key discussion points for each of the five options following
the completion of scoring and discussion at the MCA workshop on the 9t and 10" of
November.

Table 10 Summary Conclusions and Discussion of options at completion of the MCA Workshop

Options

1: R2(b)

2: Dual
R+L

3: L+R
(a) &
(b)

Option Description

River discharge with
enhanced
freatment

River discharge with
enhanced
freatment, and a
small % to land

Two river discharge
points and a small %
to land

97 % applied to an
inland land
application site and
a discharge to river

Discussion

Similarly, with the Ocean Discharge option (Option 6), Option 1 is one of the
top 3 ranked options.

Largely because of the high treatment standard/method adopted for this
option, compared to all other options, the criteria for public health, social and
community, technology and infrastructure, resilience have all scored 4 out of
5. This is because it ensures the public health and environment are protected
with less risk than other options that public health and the environment will not
be compromised.

One Plan standards are met most of the time with this option (still not met 10
days/year). Further investigations are needed to confirm how Council may be
able to discharge some treated wastewater to land to ensure compliance is
met 365 days a year ie no non-compliance under One Plan. This may require
more land and/or frequency of the discharge to land increased.

From a Maori cultural values perspective, this option is scored the lowest as it is
considered completely unacceptable to discharge wastewater to the River.

Comparatively, this option has not been ranked in the top 3 or the bottom 3 of
the 11 ranked options. A constraining factor to this option is the portion of land
explored with this option increases costs and therefore, the option is scored
relatively low for costs.

From a Maori cultural values perspective, this option continues to discharge
most of the treated wastewater to the River and therefore is scored low
(consistent with Option 1 *100% to river’ and Option 6.

Option 2 has ranked in the middle consistently. The scoring provided for Public
Health and Natural Environment is 4. This is because there is a higher
tfreatment method adopted for this option in conjunction with discharges
occurring where there is less sensitivity to public health and the environment is

less sensitive.

From a social and community perspective, the option is ranked 3.5 as
consistent with Option 1 ‘river and small % to land’. The option essentially
discharges into 3 locations, presenting effects on multiple individuals and

communities.

As with Option 1 and Option 6, this option is not considered a viable solution
from a Maori Cultural Values perspective as it is not acceptable to discharge
wastewater to the River.

This option was not considered a top rankikng option compared to Options 1,
4 and 6. However was identified as a preferred option through the public
consultation process held in early 2020 and noted at the workshop by key
stakeholders.
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Discussion

Options

4:L+R
(d) &
(e)

Option Description

in exceptional
circumstances

97 % applied to a
coastal land
application site and
a discharge to river
in exceptional

circumstances

45 % applied to an
inland land
application site and
a river discharge for
the remainder of the

fime

55 % applied to an
inland land
application site and
a river discharge for
the remainder of the
fime

Discussion

The discharge to land a maijority of the time (97%) is the most favourable from
a Maori Cultural Values perspective, scoring 4 and 3.5 respectively (inland and
coastal soils). The preference from Iwi for the inland option (compared to
coastal sands), is based on the strong desire for mitigating effects on
neighbouring Iwi. This would be achieved through identifying land that is
within the Rohi of Rangitane and within the Councils land jurisdiction as much
as possible (if feasible).

However social and community criteria, and growth and economic
development criteria were both scored low (2.5 and 2). This low scoring is
based on the likely severe impact on individuals and community groups
caused by the significant land area (3,5000ha of land) necessary to
implement this solution. The area is likely to sever communities and cease
activities that have occurred in areas for some time. The well being of people
may also be impacted where the way they used to control their day-to-day
activities will no longer happen ie no longer farming. This scoring however was
given low confidence on the basis the site is not yet confirmed, and further
investigation is needed by experts. It was still very much recognised as a major
concern by decision makers and key stakeholders.

This option was scored mid-range across the remaining criteria. Therefore, the
option was not consistently scored as a top 3 option and was also not falling in
the lowest 3 options.

Similarly, with the 97% to inland land, the coastal sands option was favourable
to Iwiin comparison to river and ocean options being assessed.

However, the coastal sands option is the least affordable and scored the
lowest for a financial implications’ perspective.

This option also has a mid-range score from a social and community impact
due fo the size of the land required and proximity to the coastline. The same
reasoning identified for the inland option is considered in this option for social
and community impact.

This option does score slightly better for Public Health and Environmental
standards on the basis the receiving environments are less sensitive and there
are less receptors potentially impacted (both scoring 4).

The 45-55% inland fluvial soils option has been identified as top-ranking options,
more favourably the 55% discharge fo inland fluvial soils, across each of the
weighting scenarios.

From a Maori cultural values position, the option provides some improvement
to the River by accommodating a maijority (or large proportion) of the
wastewater to land (which is preferred). Therefore, the score of 3 has been
applied from Iwi.

A score of 4 was provided for the Natural environment and scores of 3 or
above (up to 3.5) for the Public health, technology, resilience and a growth
and economic development assessment.

The large land area and infrastructure requirements for this option contribute
to the lower scoring for financial costs. In addition to this, the social and
community implications are consistent with Option 3, in there are communities
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Options

Ocean

Option Description

45 % applied to a
coastal land
application site and
a river discharge for
the remainder of the
fime

55 % applied to a
coastal land
application site and
a river discharge for
the remainder of the
fime

Ocean discharge,
with a small % to
land

Ocean discharge

IIT\

Discussion

and individuals with land holdings that are likely to be adversely impacted by
this option. It was then agreed that further investigation was needed to
identify the full extent of adverse impacts on individuals and the community as
well as up fo date land costs.

Option 4 '45% - 55% coastal land application’ have consistently ranked 10 and
11 (out of 11) across the range of criteria weightings explored at the MCA
workshop.

Scoring that has heavily influenced this outcome is Public Health, Maori
Cultural values, social and community, growth and economic development,
financial implications were all scored less than 3 for the scoring provided by
experts.

In addition, this option requires significant investment in infrastructure, increases
overdall costs for this option. There is also increased risk of infrastructure failure
when considering resilience (natural hazard/climate change) and therefore
did not score highly under these criteria.

The workshop attendees agreed with low confidence scoring to financial,
social and community criteria. the social and community implications are
consistent with Option 3, in there are communities and individuals with land
holdings that are likely to be adversely impacted by this option. It was then
agreed that further investigation was needed to identify the full extent of
adverse impacts on individuals and the community as well as up to date land
costs.

As is identified with Option 4 “45% - 55% coastal land application”, this option
presented low confidence for decision makers as it is consistently in the lowest
3 ranked options. As outlined in Option 4 ‘coastal sands’ options, this option
scored lower across the financial, social and community, public health, growth
and economic development and Maori cultural values assessments. It was
agreed by decision makers that this option was not considered a viable option
to take forward given the range of impacts, risks and high costs identified .

The 100% Ocean discharge option is recognised as consistently in the top 3
ranked options when reviewed across each of the weighting scenarios.

The criteria that scored the highest included public health, natural
environment, growth and economic development and resilience. This was
largely on the basis technical experts identified there are less receptors and a
less sensitive receiving environment that freated wastewater can be
discharged to when discharging into coastal waters. It is however recognised
that there are further effects assessments needed before the confidence
given to this option is acceptable.

This option is also considered the most favourable to adopt a regional or sub-
regional scheme, whereby Councils growth and neighbouring councils’
wastewater, can be incorporated into a sub-regional scheme over time.
Alternatively, the remaining options may be less viable solutions given the
constraints of the receiving environment (to accommodate increased flows

and loads within the consent duration and/or beyond 50 years).
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Discussion

Options

Option Description Discussion

This option is considered to the one of the least favourable from an Iwi
perspective (in addition to River options). A point made by Iwi at the
workshop concluded that significantly more work is needed before a position
from Iwi can be revised. It was also noted that consideration of Iwi not
represented at the workshop will be very important and the scoring does not
represent the value wider Iwi have on the coast. Awareness was raised by
Rangitane that Iwi (including those not represented at the workshop) will not
be supportive of this option.

5.1 Additional Investigations

Following the MCA workshop held on the 9 and 10th of November, the following technical
work was agreed to be undertaken by Councils’ Project Team and presented back to the

Project

Steering Group for the Project:

Updating options with Councils latest growth projections and incorporation of
updated growth projections from neighbouring Councils and major industry
(MCA/HDC). This work is to further identify the growth rates (low/medium/high) to
assist decision makers in understanding the option that provides the optimal solution
for Councils planned growth rates as well as contingency within the consent duration
being applied for.

Update the land values that have been incorporated into financial information used.
This is to give confidence to parbticipants that the cost of options is as accurate as
possible through the evaluation process.

Further assessment of potential effects from a coastal outfall (in the proposed
coastline) is needed and this is then to be shared with decision makers, Rangitane Iwi
and key stakeholders.

Explore whether there is a ‘staged implementation’ available for options including a
discharge (or partial discharge) to the River. This was discussed towards the close of
Day 2 of the workshop and is considered a potential solufion that achieves higher
standards of wastewater freatment over fime, staged implantation of land-based
discharge over time and potentially reducing costs to Council.

Investigate if options requiring a discharge to the River and ocean can be optimised.
This may include higher freatment standards being adopted or the refinement
between land and River discharge being made. This work will involve further
modelling of River contaminants and information researched on local ocean
environments that are.

Assessment of alternative land use and revenue streams particularly for land-based
opftions to improve the robustness of opfion costs.
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6.1 Overview

Significant technical work has been undertaken by the Council to refine the shortlist options
since they were identified in June 2019. The 5 shortlisted options (with variants) have been
assessed through a Multi-Criteria Assessment, assisting the Council to determine one or more
preferred options. The MCA has been adopted by the Council as one tool within a range of
tools, assisting Council decide on the BPO (Figure 3).

This MCA process was attended by most Councils elected members, Rangitane and
Muaupoko Iwi representatives, and key stakeholders. Briefing material and workshops were
held prior to the two-day MCA scoring and weighting workshop to ensure attendees were
well informed leading into the evaluation process (refer Section 3). Following the two-day
workshop held in November 2020, the Council was unable to identify a single preferred
option however were able to recognise the top-ranking options for further consideration.

Significant steps were however made by completing the MCA process, as this has guided
the Council towards a BPO through identifying additional work that will assist in options
refinement and increasing the robustness of the information used in the assessment process.

6.2 Key Outcomes of the MCA
In summary, the MCA process confirmed the following for Council:

e No single option has been identified out of the MCA assessment process as a
preferred BPO. Sensitivity testing involving changes to the weightings of the criteria
confirmed that scoring changes of less than 0.3 did not change the top-ranking
options.

e Even when assessed against a range of weighting scenarios, the top 3 options are
consistent. Options with the lowest ranking scores were also consistent across the
weighted scenarios. The favourable options

o Option 1 - Most of the treated wastewater being discharged to the
Manawatu River with substantially high treatment and a portion to land. This
will closely meet One Plan targets. While this option was not well supported by
Iwi, considerations of a higher standard of freatment were proposed by
several key stakeholders and decision makers.

o Option 4 - A 45% discharge to inland fluvial soils. However, this option should
seek to reduce the land area requirements and providing a high standard of
treatment 55% of the time for the River discharge component.

o Option 6 - Ocean discharge. This option scored well due to its ability to
provide a regional or sub-regional scheme. Feedback from the workshop
suggested that a higher level of treatment may need to be considered than
currently proposed to allay concerns of Iwi and other stakeholder feedback.

e Additional fechnical work should be undertaken prior to deciding on the BPO and fo
inform the wider assessment process.  This technical work is outlined in Section 5.1
above. The information will assist Council with refining shortlist options and provide
stakeholders and decision makers with greater confidence in respect fo effects on
the river and ocean, social and community and costs of the options, as well as
mitigation of potential adverse effects.
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Conclusion

In summary, the MCA has provided with further direction in the options assessment process.
The receiving environments that have been identified as potential options include a
combined option of river and land (inland fluvial soils) options or an ocean discharge. The
freatment levels proposed for these options are driven by meetfing One Plan Standards and
when assessed against the range of criteria used in the MCA process to score each opftion, it
is the options with the higher standard of tfreatment that is preferred and options including
the least amount of land necessary that is inland (fluvial soils).

6.3 Next Steps

Out of this MCA, the Council confirmed that the MCA with Iwi and a further round of
engagement and consultation with stakeholders and the community will be valuable in
guiding Council’s selection of the BPO. In addition to this, the assessments identified in Figure
3 will also be important for the completion of the alternative’s assessment process under the
RMA and Councils overall recommendation for the BPO (by June 2021).

As such, the following conclusions drawn from the MCA process are considered relevant in
the upcoming engagement processes include:

Preferred Options 1, 4 and 6 and reasoning:

e Although there was no clear preferred option, it is recommended that Council
highlight the smaller number of options which rank more highly and seek specific
feedback on clear trade-offs, these being:

o Option1'97% to River’
o Option 4 '55% to fluvial soils and remainder to River’
o Option 6 ‘Ocean’

e The natural environment is highly valued by the Council and options considered in
the fop 3, propose the highest levels of freatment being considered by Council
across all the options.

e There was strong support for exploring options that reduced land areas and provided
higher treatment as a mitigation strategy to negative impacts on productive land
capacity, hence Option 4 being preferred.

e Providing a higher level of freatment would represent a departure from the premise
underpinning option development to date which was that treatment should be
sufficient to mitigate effects for the receiving environment given this will be necessary
fo gain a consent under One Plan.

Options not considered preferable and the reasoning behind this includes:

e Options requiring significant land areas (2,500ha to 3,500ha) i.e Option 3 '97% to
land’, would be considered problematic and likely not feasible due to the significant
quantity of. Class 1 soils required. The consumption of significant areas of Class 1
agricultural soils and areas suitable for urban development was considered a
significant disbenefit.

e Concern that the true costs of large areas of land purchase in the region, along with
the complexity of purchasing such large areas, will be a challenge for the Council to
overcome. Therefore the 97% to land options are considered less desirable to
proceed with.

e Although provisional, the scoring for land-based opftions (particularly 7% to land and
coastal sands areas), these effects are still arisk fo Council in proceeding with an
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option with confidence the effects can be mitigated or minimal on the environment.
While these effects on individuals and the community of large-scale land irrigation
systems, will be refined at the AEE stage, a pre-cautionary approach is preferred
when considering land-based options.

e Concern that the extent of social impacts for each option, particularly land-based
options, is not fully understood at this stage of the process. Options 2, 3 and 4, which
requires more than 1,000ha and up to 3,500ha of land, may have substantial effects
and therefore confidence is generally low for Council.

The outcome of the MCA process to date has highlighted that Council while Council is
not yet able to confirm a preferred option, there were several options which scored
consistently well across a range of criteria and weightings.
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Appendix 1: MCA Briefing Material




€ INIJWHOVILLV - § Will

Page | 137

>
M dALVMOLSVMN JUVNTIN /W MUH LV ADO T HS383 Vv | vdVYd IV DL 1A TTOH VONVYHOUAIL dH
-

JI3QWISAON ;S

©1J9111D JUBWISSasSSYy ay) buipueisiapun

0dg 191eMmalsepn
+




HLYON NOLSYINTVd

SJIOMSUY pue Suollsany
duipuane sl Oyp\
Aep ayl Jo MO|} [eJQUID
AON ;0T - 36 UO dOYSHJIOAN o
ANON ;0T - n6 40J uolnesedaud ul e14911ID) JUBWSSISSY BY) puelsIapun .
:Aepo3 109dxa 031 1eyAn

II

saAl}eluaSaLIday Jap|oy)jels 7@ SI0[|IPUNO0D) WD\

ITEM 5 - ATTACHMENT 3



€ INIJWHOVILLV - § Will

G= HLYON NOLSHINTVd «

jJudwissasse ASajesys Ayy-0d3

0000
‘ juswissasse 3uluue|d
xiew sandalqo 1sload
UuoIsIdd -
1S199p JUdWISSISse
uond
Ao o0

yoeqpasy Aylunwwo)

juawissasse joedwi [ean3jnd IR

sishjeue ena)-NN

yoeouaddy
[IZELYe)

Page | 139



(Sunysiam)
B1191142
oY1 jJo
auersodwili
9y3 92248y

ITEM 5 - ATTACHMENT 3

e1493142 Yyoea
1suiege uondo

UYoea 40} 2102S
aylaulwlalaq

B1J9}14D
JUDLUSSISSE
CITMRRETE]

(VOIN

S= HLYON NOLSYINIVA o/

siapjoyadels
pue sisuped buinjoaul ‘'ssadoud
doys3iom anileioge||od e asn

buiysay A1iaiisuas — syuedidilied
9y1 JO seiq snoidsuodun

pue AuAdalgns, Juaisyul

- pulw ul 3day aq 01 pasu

1By} suoijeliuwi| dAeY sa0p YON

s1uaw J1ay3 buuedwod
jo Aem ajdwis Ajpanejaa e

sapinoad 1 swajqold xajdwod 104

e1I9LD Jo abues e buisn suondo
buliedwod jo Aem d11ewslsAg

) siskjeuy eu=311)-3 NN



€ INIJWHOVILLV - § Will

G= HLYON NOLSYINIVA

uoljounjjew 4o sainjie}
jue|d JUBWLDI} WOI) SYSIY o
9SN-2J |e1d1Jauaq WOod) SHSIY
Sjueulweluod Suldiawy .
A1ojes JJOM\

*** 30U S,}1 Jeym 3jdwexy

Hup Aeads .
J91eM SuUIIQ .
suoidwnsuod
Q3 Suliayies poo .
UOI1eaJI9Y
pasodxs aq ued
9|doad yoiym ysnoayi shemyied .

ySi4 yijeay agnd 3uljjosjuod
ul A} naiy4ip o 9a.39p |enyualod .

Aemyized ainsodxa |ed134d

uo paseq s yyjeay alqgnd
JO Juswissasse aAleljenb
:(uoneoldde

(uaSouiu)
uoioaioad Ajddns Jaiepn e pue| y3nodaya Suipnjoul
(e14210eq J91eMalsem paleadl ul sysu yijeal

9 SasNUIA ‘swiag) suadoyieq 03 4nsodxa 21|qnd Jo 93433(

***s1 31 3eym jo 3jdwexy éueaul siy) saop ey

YsesH
J1qnd

4

Page |



&= HLYON NOLSYINTV o

"S1S02

JIWIOUO0ID JO ‘SaN|eA |edny}nd
791em gupjulip ‘Ayjenb uazem
3uiyleq |euOI11E31I3J UO S1I9443

***j0u s 31 9jdwex]

'24N30N41S
pue Yyijeay |10S UO 1034J3 |e13uaiod

"JUSWUOJIAUD |B1SEOD 3y} pue
seaJe uollediul Jesu swealtls ||ews
JOAIY nyemeue|n ayl ul ysij pue
S9leJgalJaAulodoew ‘Yimous aes|e
‘Speo| JU3LJINU UO S1094)9 |e11ualod

***s1 31 9jdwex3y

A30|029 |elu1s9.449]

pue A30|023 213eNnbe ‘sjios ‘((3)

03 (2) (T) LOTS Ul pa1s!| sionew aYy}
3uipnjaul) Ajjenb ua3em o3 uoie|al
ul Ajaejnoiaed ‘(JaAly niemeuep
3y3 3ulpn|aul) JUSWUOIIAUD
8UIAI9034 3Y1 UO S109443
|EIUSWUOJIAUD 3SIDAPE |e13ua10d

ueaw siyj saop ey

ITEM 5 - ATTACHMENT 3

juswiuoJdinug

jeanjeN




€ INIJWHOVILLV - § Will

suo13do uo y)oeqpasy ajesedss
apinoid 03 asooyd Aew pue

SOA|9SWAY] 40 eads IMI JBY1D e

jleyaq syl uo

yeads jou sa0p 140das 9yl ‘IMmI

dulunoqysiau swos wouj andul
pey Juawssasse 3yl SIYM e

jou s,31 jeym jo djdwex3y

%= HLYON NOLSYINIVd .of

9|doad
aueliduey 031 9|ge1daldy .
sulewop enly e
sadeaspue] .

ayouJ J1ay} ul
enJiem pue [unew ‘esuoe} esuoe)
JIayl ‘euew JIayl :Sanjep . J9Y3o pue ndey iyeem ‘sayis Ualem
:aueliduey ‘Spue| |eJ3saoue yum ‘suolyipesy
40} UJ92U02 }JO Sial1awWeled pue sainynd Jiayl ‘14oeN
A9y 3sule8e suo11do SaSSasSy e Jo diysuolije[aJ ay3 uo pue ‘eueow
nyemeue|p IEY UO ‘S224N0SaJ |eJnieu Jo linew
0 aueliduey AQ JUSWISSISSY o 93 U0 S103}J9 9SJaAPE |el3ualod
***sl }1 Jeym jo m_Qmem cueaul Siy3 sa0p Jeypn

san|ep |ean3|n)
LIoeN

143

Page |



&= HLYON NOLSYINTV o

ENE
|9A9] J91eMpPUNOJS pue B3S .
SMO[} MO| JO poliad paseaou| .
sponad Aup paduojoid .
J9Yleam 1om pa3duo|odd .
|lejuies AJisuaqul YSiH .

uondepy / aduey) ajewl]) .

seaJe uoledl|dde pue IWeUNs)/a84ns WI01S o

) sdoJd 01 ¥Si @3ueyd alewl]) SuIpool) 23ueyd arewl|d
)SU D41 PIIM e UOISOJ3 3 JUBWISAOW PUB| pue spJezey |eanjeu 03 Jual|Isal
Ju3l|IsaJ uonesadp . sayenbyies . S1 uoindo ay3 yoiym o3 93433Q
:WO0Jj SIS pJezey [ednleN
*** 30U s 31 9|jdwex] ***s1 31 9jdwex3y iueauw syl saop 1eym

CRIVETER)Y

4

ITEM 5 - ATTACHMENT 3



€ INIJWHOVILLV - § Will

>

&= HLYON NOLSYINTV o

SWOOUI §13 @ ISn pue] .
$1500
dueuajulew g jeuollesadQ .
S1502 93essed pue| 1@ PUB|IDMW\ o
9JNn3onJisedjul
uolediiil pue seale
uolledijdde pue| jo aseyoind .

DA

Awouoda |euoi3as 4o

A110 3y3 03 53500 pue Ss}Ijauaq
9Y3 JO JUDWISSASSE UB 10U S}|

suo11do JuaJa}Ip

Y3 404 sanniunjuoddo Suipueuly

SUoI}e1S
93 JO JUSWSSISSE UE JOU S| dwnd g sadid aoueAsnuo) .
Aupgepioye, jo sopesgdn ueid Juswieas *su011do ay1 JO 51502 3J1| JO S|OYM
I9WISSISSe 9A1N23[QNS B 10U S| .3uipn|oul ‘suondo ay1 4O ‘leuoijesado ‘|eyided aaizesedwo)

1502 9y3] JO JUuaWISSasse w>_uuw_‘o_o
*** jJ0u s,}1 djdwex3y ***s1 }1 9|dwiexy cueauw siyj) saop jeypn

suonedijduwy|
jeueul

145

Page |



UOI4311ID SIY] J3pUN PaJapISuod
JOU SawWaYds |euoldal-gns uo
SHWI| JUSWUOJIAUD SUIAIDIDY

*** jJ0u s,}1 djdwex3y

uoiydo yaes jo

SIUSWI|D |eJN3dNJISeIJul By} JO

Auqixal) pue Alixajdwod ays
uo Ajulew sassnd0j 3SIMIBYIO

suolldo sawos ul pue| adinbae
0} P93U 9y} JO JUNOJJE SA)e|
***s1 31 9jdwex3y

%= HLYON NOLSYINIVd .of

JSIY |euollelad( SoA|OAUI
Anxa|dwo) [euoijesadQ SOA|OAUL .
awaYyas
|euol3aJ-gns e a3epowwodde 0}
‘Uo130NJISUOd |eljul 3sod pue 03 Joud
‘pajeas-dn ag ued ainyonJaIsesjul .
9sn-3aJ |ed1yauaq
/ AJ9n023J 924N0S3I JOJ SMO||Ee
JUSSU0I 3Y3 O JUBWIUSIWWOI
9y3 Jo sJsedA g uiyym jeuonyesado
pue pa1onJisuod 9q 0} d|ge sl
padelsagued .
:uo11do ay3 yaiym o1 9439

ueaw siy3 saop ey

ITEM 5 - ATTACHMENT 3

ainjdnJysesju]
sAbojouyda]




€ INIJWHOVILLV - § Will

sonjeA Ajuadoud uo 1949 ayy
"$309)49 Yijeay

d1jqnd 01 aNp S3SSO| IWOU0ID
uo uoildo ay3 Jo 199443 ay1

*** jJ0u s,}1 djdwex3y

Awouo2a suoiday
9yl uo sey uoldo ue 12349 3yl

yimoJ3
01 uol8aJ pue A3 ayi Jo4 Alljige
9Y3 uo sey uolydo ue 12949 ay]

uoiydo |euoidal

-qns e pue spuewap Yimou3 aininy
}99wW 03 uoildo ue Joj Alljige sy

***s1 }1 9|dwiexy

juswdojanag diwouody

&= HLYON NOLSYINTV o

¢[1duno)

Aq A1) ayi 4oy paledidijue
YIMoJ3 21wouoda pue uollejndod
9y3 oddns uoindo ayy ||IM

ueaw siy3 saop 1eypn

72 YImoun

147

Page |



%= HLYON NOLSHINIVd .of

M|SIp 40 1oddns Allunwwo)

3u1aq ||]om sajdoad 03 91nqlJ3uod
3eY3 swa1sAs029 uo s309449 9yl

sn pue| Jo uollednado ui sagueyd SpOOYI|aAl]| Sunayies
pue uoI1eINPa 31 3}l| JO SBIISSIIAU P00} pue uoijeasdas ‘Ajjuswe

sanjea Ajiadoud sjenpiaipul JIseq 03 SSJ2e pue 341| Jo Ajljenb 01 8uilejaJ sanjen AJunwwod pue

UO UOIIN|OS B JO 10943 9y s,9|doad uo uoirdo ue Jo 109)43 |BID0S UO $1034J 9SI9APE |e11Ud10d

">+ 30U s3I 9|dwiexy "**s1 31 3]dwiexy ueauw siyj saop 3eypn

suoljelapisuo) A}Jlunwwod
2 |eos

ITEM 5 - ATTACHMENT 3



€ INIJWHOVILLV - § Will

DAl MY

Alunwwo)
'8 |enos

juawdojanaqg
J1wou023

18 Yy1MOID

ainypnuaiseaju|
@ ASojouyda)

suonedidw|
|enueuly

ERITETTEEN]

juawuo.Inug
|ednieN

sanjep |eanyn)
Loe

yesH

alnnd

AT

[

jue|d Juswieal]

uouueys &
v :

Y

@:o;f

-
Ly
Ly

yoeag uox

v

149

Page |



Ajunwwoy YU PWS « &
B |e10S uouueys
v_
- a ulll

juawdojanaqg
J1wou023

18 Yy1MOID

ainpnusesyu) y .
@ ASojouyda) t_
a yoeag uox
suonesijduw) m [ |
lerueury S31101S A g
° L ]
uondo
aoualjisay °

€

jue|d juswiieal|

jusWUOJIAU]
|eanieN

sanjeA |eian}jjn)
1oeN

yesH

alnnd

ITEM 5 - ATTACHMENT 3



€ INIJWHOVILLV - § Will

G= HLYON NOLSYINTVA o

(3ySiusano Ajdde |1m ‘Aue }1) Suipueisiapun
D pasueyua/sindul 9AI199]|02 UO paseq S9402S YIIN YSo4iay
(3ySiuiano Aidde |jim ‘Aue 1) Suinydiom aaude A|DAID9||0D)  «
MO[/y31y Sul403S — uollelieA 94035 Uolldo ||BJBAQ

pJemuo} 3ulod pasu M3IA 1S1|e1dads pajesdajul
M Op uoljewJojul Jayuny 1leym - sdais IXoN - uondo yoea 1noge Aiois pajesdajul ue dn pjing .
Al1ols uondo — dn deam Asewwing . indui dnou3 Jaylinj/pueisiapun A[aA1103(|02 01 SNISIJ
é(s)uondo pasisgaud e 3sijpHoys am ue) . S,1S1|e129ds woJ) S9402S PalepI|osuo) .
(Aue J1)Sunnysiam ayi uI 207 . suonndQ ayi suipueisiapun
S}Insa4 3uli0ds uoildo paly3IdIM . (e1493140 yoea sulw GT) Aym 13 elaa3d d14199ds

3unsa) AlAlSuas SUlYSIDAN 3ul102s 1noge Juam Asyi moy juasaid -3sijerdads |ealuydal  «

suo13do 9yl uaamiaq sjjo-apel] - ¢ Aeqg Suipuelsiaopun paseys pue ysisuj uiep — 1 Aeq

JUBWISSasSe YIIN

anneynuenb e Aq papoddns 129dxa 03 3eyM - 01/6 AON doys a0 VOIN YL

UOI1BSIDAUOD dAIREY|END

151

Page |



HLYON NOLSYINTIVd o/

_ ssao0.d Bunuasuo) _ SS8D0.1d SJUBWISSISSY SBAIIRLIBY|Y

uoneiedaiy
33v 33V 494

g Juesuo) sjuswissessy
eoinosey |edluyos)

melney
suonedljddy
juesuo)

payiusp|
uondo
pediejeid

Paysi|qeis3
UOISIA pue JayeyD
‘seaipdelqQ oeloiy

juswissassy
wsioys

juswdojeneg
3slHoYs

juswdojene( 3stjbuo juswdojene( 3si|Buo

INNYHM OdIL VIVLOH 31 3N DINLNL 3Vd YON FNINVIDOOUd 123rodd T3A3T HOIH ANV SANOLSITIN

SJUdAJ JO dulpPwI]

ITEM 5 - ATTACHMENT 3



ITEM 5 - ATTACHMENT 3

Appendix 2: MCA Comparative Assessments

Page | 153




*JUSISSISSE YIBd 40} UOI1BWoUl
JUDWISSISSE Pa|IeIaP 3Y} JOJ JUBWISSISSE dAIRIRdWOD SY} 03 19)3J ISEd|d "JUSWSSISSe dAjesedwod yoea ul pajuasald indino pajepijosuod ayy apiaoad sajqel Suimojjoy ayl

suonedijdwy |eueuly e
ainypnuisesu| pue ASojouysa] e
Juswdo|aAaQ J1WOU0I] PUB YIMOID e
UBI|ISAY e

Ajlunwwo) pue [0S e

sanjeA [eJN}N) LIOBI\ e
jUSWUOJIAUT [ednleN e
YyeaHollgnd e

:8uUIMO[|0} Y1 SBPN|IUl BIIBMID Y| "UOIIBWIOLUI P3|IBIDP SIY} 40} HodaJ JUBWISSISSE AAIeIedWwOod Yoes 01 J3Jay  "Sisi|e1dads syl Aq papuUaWWOIa] SB 94095 UOLI1IID

pue pajdde suondwnsse ‘pasn ASo|opoyIaW JUBWISSASSE BY) 1IN0 $13S 110daY JUaWISSDSSY aAle edwo) Yoel "0z0T J9GWIAAON 4O ,0T PUe 6 9yl Uo pjay Suiaq doysyiom

JUBWISSSSY BLANID-IHNIA Odg 191eMaisem ay3 wJojul 03 pasedasd uaaq aney 3eyy Suliods 1si|e|dads pue sJUaWSSasse anzesedwod ay3 Jo Alewwns e 3no s3as Jodal siy|

uo1dNPOIIU|

8U1J02S puUB U019} SIUBWISSISSY AIle edW 0D JO JUBWNI0J AJewWNS - 103[0Jd Odg 191eMaisepn

[1ouno) A11D YlloN uolsiawied

judwnooq Sula03s pue uoldNL) Alewwns yIIN
109(04d Odg 191eMdISE/) - [19UN0) AND YHION uolsiawied

ITEM 5 - ATTACHMENT 3



Consolidated Criterion for Scoring - Wastewater BPO Project

Consolidated Criterion for Scoring

The methodology behind the scoring of each option against each criterion is outlined in the table below.

Criterion Description

Public Health Degree of health risk to the public as a result of
exposure to treated wastewater (including

through land application)

Potential adverse environmental effects on the
receiving environment (including the Manawat
River), particularly in relation to water quality
(including the matters listed in s107 (1) (c) to (g)),
soils and aquatic ecology.

Natural
environment

Potential adverse effects on the mauri of natural
resources, on kai moana, and on the relationship
of Maori, their cultures and traditions, with
ancestral lands, water, sites, waahi tapu and other
taonga

Maori Cultural
Values

Social and
Community
Considerations

Significance of potential social effects based on
the gravity, distributive equity, the need for land
acquisition and degree of permanence of land use
change, and public support for the option

Financial
implications

Capital cost, operational and maintenance costs
and whole-of-life cost (determined as the net
present value (NPV) of the option)

Technology and
infrastructure e can be staged

Degree to which the option:

e is able to be constructed and operational within
5 years of the commencement of the consent

e allows for resource recovery / beneficial re-use

e infrastructure can be up-scaled, prior to and
post initial construction, to accommodate a sub-
regional scheme

¢ involves Operational Complexity

e involves Operational Risk

Resilience Degree to which the option is resilient to

e natural hazards

e climate change

Growth &
Economic
Development

The degree to which the options will:

e Support the population and economic growth
anticipated for the City by Council?

e Support / restrict further up-scaling to
accommodate a sub-regional scheme?

Extreme

Very High adverse effects.
Major loss or alteration of
baseline conditions (in
absence of current
discharge)

Destruction of Rangitane
culture, connections and
kaitiakitanga. Critical effect

on Rangitane o Manawatt

Severe

High

High adverse effect. Major
alteration of baseline
conditions (in absence of
current discharge)

Significant effect or impact on
all aspects of Rangitane Mana,
Toanga, Atua and natural

resources

Major

MCA Summary Criterion and Scoring Document

Medium

Moderate adverse effects
Alteration to existing
baseline conditions. Generally,
effects are moderate but
acceptable in the context of
magnitude, spatial scale,
duration and frequency.

Major impact on all aspects of
Rangitane significant sites and

natural resources

Moderate

Financial implication scores have been calculated using a formula explained in the report.

Low degree of alighment
with sub-criteria

and/or High Operational
Complexity and Risk

Low degree of
resilience

Low degree of

Low — Medium degree of
alignment with sub-criteria
and/or Medium-High
Operational Complexity and
Risk

Low — Medium degree
of resilience

Low — Medium degree

Medium degree of alighment
with sub-criteria and/or
Medium Operational Complexity
and Risk

Medium degree of
resilience

Medium degree

Low

Low adverse effects. Minor shift
from baseline conditions or
ecological populations (in absence of
current discharge).

Minimal impact on Rangitane significant
sites and natural resources

Minor

Medium — High degree of alignment
with sub-criteria and/or Low-
Medium Operational Complexity and
Risk

Medium — High degree of
resilience

Medium — High degree

PALMY

RATREA oo

WORTY
ity

None

Very Low adverse effects. Very slight
change in baseline conditions.

Minimal to no effect on Rangitane o
Manawatu

Insignificant

High degree of alignment with sub-

criteria and/or Low Operational
Complexity and Risk

High degree of resilience

High degree

Page
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Consolidated Draft Scores - Wastewater BPO Project MCA Summary Criterion and Scoring Document

Consolidated Draft Scores

The following table shows the consolidation of the final draft scores provided by each of the technical experts.

Growth &
. . o . Natural Maori cultural Social & Financial Technology & - .
Options Option Description Public health ) ) e ) Resilience economic
environment values community implications infrastructure
development
River discharge with enhanced treatment 4 3 1 2 2.8 4 4 2
1: R2(b)
River discharge with enhanced treatment, and a small % to land 2.5 3.5 1 1 2.1 4 3 2.5
2:DualR+L Two river discharge points and a small % to land 4 4 1 1 2.7 3 3.5 2.5
97 % applied to an inland land application site and a discharge to river in
. . 3 3.5 4 1 2.4 3 3 2
exceptional circumstances
3:L+R (a) & (b)
97 % applied to a coastal land application site and a discharge to river in
. . 4 4 3 1 1.1 3 3 3
exceptional circumstances
45 % applied to an inland land application site and a river discharge for
. . 3 4 2 1 3.0 3 3.5 3
the remainder of the time
55 % applied to an inland land application site and a river discharge for
. . 3 4 3 1 2.8 3 3.5 3
the remainder of the time
4:L+R(d) & (e)
45 % applied to a coastal land application site and a river discharge for the
. . 2 3 2 1 2.5 3 2.5 2
remainder of the time
55 % applied to a coastal land application site and a river discharge for the
: ] 2 3 2 1 22 3 2.5 2
remainder of the time
Ocean discharge, with a small % to land 2.5 45 1 1 1.9 2.5 3 4
6: Ocean
Ocean discharge 5 4 1 2 2.4 2.5 3.5 4
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Growth & Economic Development Comparative Assessment of Shqm;:[qgfed options

1: R2(b)

Variant Growth & Economic Development Assessment

River discharge with -
enhanced treatment

The Manawatu River contributes to the region’s tourism,
traversing two territorial authorities to the north and south of
Palmerston North, and all three currently discharging treated
wastewater into the Manawatu River. There are clear policy
drivers at National level to improve the quality of Rivers.

The Manawatu River is a feature for the region’s tourism and
environmentalists. Activities include passive and active
recreation, camping, birdlife and planting preservations and
recreational fishing. Organised sporting events ie canoeing and
fly-fishing also occur regularly along the stretch of the River.
Discharging of wastewater will continue to limit the ability for
recreation and tourism activities to occur, constraining the
ability for economic development and growth of sectors
along/associated with the River.

Palmerston North City Council has clear growth targets for the
city, including economic development strategy that targets
sectors. The solution must meet these targets to achieve the
strategic goals for economic development.

There is limited capacity within the treatment regimens to
decrease contaminants as the increase in wastewater occurs
from growth. Therefore, as the discharge reaches contaminate
maximums in River catchment, the ability to accommodate
future growth may be limited.

Growth &
Economic
Score

Sub-Regional Scheme Assessment

The river has limited capacity for the proposed wastewater
discharge. A proposed regional scheme would limit the
capacity for growth of the city, unless substantial increases in
the treatment regime were achieved to manage nutrients
entering the River. The option includes technology that is
relatively advanced and therefore opportunities for further
treatment advances are limited.

Sub-
Regional
Scheme
Score

Draft MCA
score

River discharge with

enhanced treatment. and a As per Option1 R2(b); however reduced impacts on River from:

small % to land

The land area may provide some relief to the effects on the
River however will retain the same perceived issues.
Potentially allows for more growth, compared to Option 1 of all
to River, as land can be expanded to accommodate this.

As per above, however with the introduction of land, this may
allow for increased flows and loads associated with a regional
scheme. The potential for a scheme is still limited due to the
maximum limits of nutrients that need to be achieved in the
River. However, with the addition of land, the potential for
additional growth is supported.

2.5

2:DualR+L

Two river discharge points
and a small % to land

As per Option 1 R2(b) with land.

As per Option 1 R2(b) with land.

25

3: L+R (a) & (b)

97 % applied to an inland -
land application site and a
discharge to river in

exceptional circumstances

As the exact location of the proposed discharge is yet to be
confirmed and therefore, broad assumptions have been made
with respect to the potential adverse effects on growth and
economic development for this option. It is assumed that the
majority of the land suitable for land-based discharge is
currently used for the purpose of agriculture. This land would
likely convert to a cut and carry operation and any form of dairy,
intensive beef or sheep farming, would be unlikely to occur due
to perceived issues with treated wastewater being discharged
to land. This has the potential to impact on economic
development within the region given the land area necessary.

Land that could provide for the City’s growth is used for the
application of the City’s wastewater and buffer areas therefore
loss of developable land and land is the vicinity perceived as
not desirable for residential living.

Large areas of land already required for PNCC alone which
may be problematic (as per growth assessment). This is
further constrained with increased flows and loads from
neighbouring Councils, increasing the necessary land area.

Page 4 of 7
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Growth & Economic Development Comparative Assessment of Short-listed options

Sub-

Regional Draft MCA
Scheme score
Score

Growth &

Variant Growth & Economic Development Assessment Economic Sub-Regional Scheme Assessment
Score

97 % applied to a coastal land - AS the exact location of the proposed dispharge is yet to be
application site and a C(_)nflrmed and therefore, _broad assumptions have been made
. L with respect to the potential adverse effects on growth and
dlscharge to rlver n economic development for this Option. It is assumed that most
exceptional circumstances of the land suitable for land-based discharge is currently used
for forestry or is vacant coastal land. This land would likely
convert to a forestry operation. This has the potential to impact
on economic development in a positive way in that there is a
new/added source of economy brought to the region. 3 As above (for fluvial soils) 3 3

- Land provides coastal amenity, which is no longer accessible,
impacting on the region’s tourism. This is however a limited
area of land that will be required and unlikely to have a
significant adverse effect on the region’s overall economy.

- Land that could provide for the City’s growth is used for the
application of the City’s wastewater and buffer areas therefore
loss of developable land and land is the vicinity perceived as
not desirable for residential living.

45 % applied to an inland In line with the assessment on growth, this option also
land application site and a provides an opportunity to increase flows and loads where the
river discharge for the land area may be increased to accommodate the addition of
remainder of the time Issues are as presented in Option 1 and 3, however are less in neighbouring councils and/or industry wastewater. On the
scale given the land area is reduced and the volume of wastewater basis that the land required is less from the outset, there may
to the river is less. 3 be greater opportunity to increase land utilised in a staged 3 3
Area of land may be easier to acquire due to the reduced sizes way over time. There are still limitations on this availability
required. however to acquire land and capacity within the River to take

on nutrients. Enhanced treatment or additional land, would be
necessary to achieve any significant increase in wastewater
flows and loads from the planned growth.

4:L+R(d)&(e) 55 % appliedtoaninland
land application site and a

. . As above for 45% 3 As above for 45% 3 3
river discharge for the
remainder of the time
45 % applied to a coastal land As above L+R(b). However on the basis the land area is larger than As above for 4 L+R(b) However on the basis the land area is
application site and a river the fluvial soils requirement and there is limited coastal land 5 larger than the fluvial soils requirement and there is limited 5
discharge for the remainder of available, this option may be more constrained in accommodating coastal land available, this option may be more constrained in
the time growth. accommodating growth.
55 % applied to a coastal land
application site and a river
Pp . As above for L+R(Db). 2 As above for L+R(b) 2 2
discharge for the remainder of
the time
Ocean discharge, with a small . . . . . Options provides the greatest assimilative capacity to
g As raised in the matters raised in Option R2(a), an outfall and P P g . . p .ty
% to land . . . . accommodate wastewater discharges, including increased
discharge to the Ocean has the potential to impact on commercial volumes from a sub-regional scheme on the basis the pioeline
6: Ocean activities occurring in the Region along the west). The activities 4 9 PIp 4

will provide an opportunity to connect in additional wastewater
from neighbouring councils and/or industry. It is not yet
confirmed if the wastewater is treated prior to connecting in or

that occur along coastline include:
- Commercial fishing (and recreational)

Page 5 of 7
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Growth & Economic Development Comparative Assessment of Shqr‘t,;:(qlsfed options

Variant

Growth &
Economic
Score

Growth & Economic Development Assessment

- Water sports such as surfing, windsurfing and swimming
that attracts tourists and community to the area
- Passive recreation along the shoreline such as walking,
motocross and 4WD along the shoreline and into the dunes
- Bird watching (along the shoreline)
- Visitors spend in the local shops
As the discharge will occur away from the shoreline, there may be
no immediate adverse effect on the ability to carry out activities
along the shoreline due to pipeline/outfall structures. However, a
discharge of treated wastewater into the ocean has the potential to
impact on ecosystems that support fish and shell fish industry,
however this is limited (refer to environmental comparative
assessment). This in turn may have an adverse affect on
marketing/sale of commercial fishing activities given there is a
perceived degradation of water quality. This also has the potential
to impact on tourism.

With that said, the option also provides the greatest opportunity for
growth in wastewater volume and loads in comparison to the other
options. This is given the ability for the receiving environment to be
less sensitive that the River and is less constrained than the land
options.

The total land area is smaller than the other options and there is
potentially an opportunity t increase this land area over time to also
accommodate growth.

Sub-Regional Scheme Assessment

if it is to be treated at Totara Road prior to being piped to the

discharge location.

Sub-

Regional Draft MCA
Scheme score
Score

Ocean discharge

As above. 4

As above.

Note: Option 5, which involved a mix of groundwater discharge and land application, was removed from the short list during the short list development phase of the project.
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1: R2(b)

. Can be staged
VEUED

- The membrane trains of the
Membrane Reactor (MBR) units are
designed to be installed in batches
which indicates the installation
could be staged. However, the bio
reactor tanks would need to be
installed up front.

- Revised discharge parameters to
meet legislative requirements may
require additional treatment
processes

Generic for both
variants

River discharge with
enhanced treatment

- Irrigation infrastructure can be
staged

- Conveyance infrastructure staging
would require dual mains (an
additional cost) and staggered
River discharge with ' pump installation
enhanced
treatment, and a

small % to land

Constructable & Operational
within 5yrs

- Expect Local contractors to
have the experience to
construct required
infrastructure.

- Land purchasing is
achievable within this time
frame

- Design of the required
infrastructure is achievable in
this timeframe

- There is an extent which the
option influences time frame,
but all are predicted to be
achievable

Allows for Resource recovery

- Treatment level produces high
quality treated wastewater which
could be re-used for non-potable
uses

- Potential to recover struvite
which would reduce but not
eliminate alum dosing
requirement. This requires a 5-
stage process so additional
infrastructure.

- Retaining digestors would allow
for energy recovery through
biogas with carbon additions

- Option intent is to support
commercial cut and carry crops
complementary with discharge

- Will be at a much smaller scale
than Option 3 & 4 variants,
therefore lesser potential for
resource recovery/beneficial re-
use, but cut & carry is a
beneficial re-use

- Nutrient resources within the
wastewater stream are being
actively recovered in agricultural
product.

Can be Up-scaled

- Additional membrane
bioreactor components can
be added to the treatment
plant increasing capacity, with
minimal space requirements,
but will need significant
additional upgrades for
hydraulic capacity through the
plant including inlet works
replacement.

- Additional flow will reduce
capacity of wet weather
storage in converted lagoons
- Additional flow may require
a lower SIN concentration be
targeted, the ability to achieve
this target will need to be
considered.

- Can only send treated
wastewater to river, no
options to send elsewhere

- Additional flow will reduce
capacity of wet weather
storage in converted lagoons

- Acquiring additional land
area considered to be
(comparatively) easier than
the larger options.

- Irrigation system can be
expanded. There may be ‘re-
work’ required during scaling
up the distribution
infrastructure if this has not
accounted for in the initial
design.

PALMY

Technology and Infrastructure Comparative AssessmemAShort-listed Options

Operational / Technical
Complexity

- Significantly more complex due
to cleaning and maintaining of
membranes required, however
this is automated.

- Chemicals are required for
cleaning

- Fine screens also require
cleaning and maintenance

- Changing requirements for
emerging contaminants of
concern/endocrine disrupting
compounds may affect
treatment required, but this is
the best suited plant type for
removal of emerging
contaminants.

- Relatively simple system,
pipeline within WWTP boundary

- Only need to control discharge
to one location, no need to
consider alternatives.

- Largest wetland scheme

- Scheme is relatively simple,
however does require flow split

- Odour/drift etc needs to be
managed by buffer zones,
application methods and
management of storage systems

-This option is the smallest
irrigation scheme within the
BPO, so (comparatively) is
considered the simplest to
operate.

- Crop harvesting will require
contractor involvement as this

Draft
score

Operational Risk

- At risk of power failure but
within WWTP site for
operational repair

- Additional chemicals required
for cleaning.

- Less risk of fluctuating treated
wastewater quality, with
physical barrier

- More power required due to
membranes therefore greater
risk of fluctuations of operation
costs, with an overall higher
operation cost

- Lesser risk of requiring
treatment process upgrades
due to environmental concerns
due to high quality treated
wastewater

- Reduced risk due to the
minimal amount of infrastructure
required, only one discharge
point, but largest wetland
scheme.

- Discharge linked to upstream

river quality and loading, this 4.0
may result in environmental

issues if upstream discharge

increases or river flow

decreases. This cannot be

offset by discharge to land.

4

- Irrigation infrastructure and
pipeline is potentially at risk
from third party damage

- Crop failure is a risk, can be
managed with effective
operations

- Permanent loss of market for 4.0
crops is considered unlikely

- Irrigation blocks can be rotated
which provides inherent
resilience to partial breakdowns
across the irrigation scheme

- Power outages would affect
pumping to scheme and
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. Can be staged
VEUED

- Conveyance infrastructure staging
would require dual mains (an
additional cost) and staggered
pump installation

- Irrigation infrastructure can be
staged

- Revised discharge parameters to
meet legislative requirements may
require additional treatment
processes

Two river discharge
points and a small
% to land

Constructable & Operational
within 5yrs

- Expect Local contractors to
have the experience to
construct required
infrastructure.

- Land purchasing is
achievable within this time
frame

- Design of the required
infrastructure is achievable in
this timeframe

- There is an extent which the
option influences timeframe
but all are predicted to be
achievable

Allows for Resource recovery

- To achieve equivalent
production on the same land, the
re-use of the wastewater stream
inherently means that freshwater
resources are being spared e.g.
promotes freshwater allocation to
be used elsewhere within the
region.

- Option intent is to support a
commercial cut and carry crops
complementary with discharge

- Will be at a much smaller scale
than Option 3 & 4 variants,
therefore lesser potential for
resource recovery/beneficial re-
use. This will depend on the size
and uptake of the market for
biomass material.

- Retaining digestors could allow
for energy recovery through
biogas with carbon additions

- Nutrient resources within the
wastewater stream are being
actively recovered in agricultural
product for proportion going to
land.

- To achieve equivalent
production on the same land, the
re-use of the wastewater stream
inherently means that freshwater
resources are being spared e.g.
promotes freshwater allocation to
be used elsewhere within the
region.

Can be Up-scaled

- Will need significant
additional upgrades for
hydraulic capacity through the
plant

- Acquiring additional land
area considered to be
(comparatively) easier than
the larger options.

- Irrigation system can be
expanded. There may be ‘re-
work’ required during scaling
up the distribution
infrastructure if this has not
accounted for in the initial
design.

-Inlet works will need to be
upsized and potentially
replaced to accommodate
additional flows.

- Aerated lagoons have a
limited organic loading
capacity and this will limit the
total capacity of the process.

Technology and Infrastructure Comparative Assessment of Short-listed Options

Operational / Technical
Complexity

will not be in the day to day
operator’s skill set.

- Scheme is relatively simple
with shorter pipelines than
options 3,4 &6

- Odour/drift etc to be managed
by buffer zones, application
methods and management of
storage systems

- This option is the second
smallest irrigation scheme within
the BPO, so (comparatively) is
considered simpler to operate.

- Crop harvesting will require
contractor involvement as this
will not be in the day to day
operator’s skill set.

- Control system will need to
split flows appropriately between
different discharge locations,
quantities of wastewater sent to
different locations will also need
to be considered.

Draft
score

Operational Risk

irrigation system, but backup
systems could control this

- Power outages would affect
pumping to scheme and
irrigation system, but backup
systems could control this

- Irrigation infrastructure and
pipeline is potentially at risk
from third party damage

- Crop failure is a risk, can be
managed with effective
operations

- Permanent loss of market for
crops is considered unlikely

- Emerging/unknown

contaminants present a

potential risk to all disposal

schemes, but are likely to be

manageable with changes to

treatment practices (if required) 3.0

- Irrigation blocks can be rotated
which provides inherent
resilience to partial breakdowns
across the irrigation scheme

- Greater redundancy in the
system with two river discharge
locations and land disposal
scheme

- Some treatment would be
possible without power due to
the large area of the ponds but,
if this condition occurs over a
long period overloading will
cause foul odours to be
generated

Page 6 of 11



. Can be staged
VEUED

- Conveyance infrastructure staging
would require dual mains (an
additional cost) and staggered
pump installation

- Revised discharge parameters to
meet legislative requirements may
require additional treatment
processes

- Irrigation infrastructure can be
staged

Generic for both
sub-options

3:L+R (a)
& (b)

- Treatment components cannot be
staged

97 % applied to an
inland land
application site and
a discharge to river
in exceptional
circumstance

Constructable & Operational
within 5yrs

- Expect Local contractors to
have the experience to
construct required
infrastructure.

- Land purchasing is
achievable within this time
frame

- Design of the required
infrastructure is achievable in
this timeframe

- There is an extent which the
option influences time frame
but all are predicted to be
achievable

Allows for Resource recovery

- Retaining digestors could allow
for energy recovery through
biogas with carbon additions

- Nutrient resources within the
wastewater stream are being
actively recovered in agricultural
product.

- To achieve equivalent
production on the same land, the
re-use of the wastewater stream
inherently means that freshwater
resources are being spared e.g.
promotes freshwater allocation to
be used elsewhere within the
region.

- Option intent is to support a
commercial cut and carry crops
complementary with discharge

Can be Up-scaled

- Will need significant
additional upgrades for
hydraulic capacity through the
plant

- Inlet works may be a
hydraulic constraint

- This option is already a
large land area however, so
there may be limitations on
acquiring suitable land.

- Irrigation system can be
expanded. There may be ‘re-
work’ required during scaling
up the distribution
infrastructure if this has not
accounted for in the initial
design.

- Aerated lagoons have a
limited organic loading
capacity and this will limit the
total capacity of the process.

PALMY

Technology and Infrastructure Comparative Assessment-of Short-listed Options

Operational / Technical
Complexity

- Scheme is relatively simple,
although on a large scale

- Odour/drift etc to be managed
by buffer zones, application
methods and management of
storage systems

- Irrigation schemes are
generally considered high
complexity to operate however,
this would be the largest in New
Zealand by wide margin, which
is likely to increase operational
complexity.

- Crop/ forestry harvesting will
require contractor involvement
as this will not be in the day to
day operators skill set.
-Increased complexity with flow
split

- Greater redundancy in the
system with dual scheme

- No alum dosing required

- Flow discharge to river based
on high river flow rate

-Lagoon process will allow some
treatment without power

Operational Risk

- Crop failure is a risk, can be
managed with effective
operations

- Permanent loss of market for
crops is considered unlikely

- Emerging/unknown
contaminants present a
potential risk to all disposal
schemes, but are likely to be
manageable with changes to
treatment practices (if required)

- Irrigation infrastructure and
pipeline is potentially at risk
from third party damage

- Land area basis will allow full
discharge year-round

- Power outages would affect
pumping to scheme and
irrigation system, but backup
systems could control this

- Some treatment would be
possible without power due to
the large area of the ponds but,
but if this condition occurs over
a long period overloading will
cause foul odours to be
generated

- Organic overloading could
cause odour issues

T

3.0
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Variant

97 % applied to a
coastal land
application site and
a discharge to river
in exceptional
circumstances

Generic for both
sub-options
4:L+R
(d) & (e)

45 % applied to an
inland land
application site and

Can be staged

- Installation of the second clarifier
has the potential to be staged, this
will be dependent on attributes of
the influent and growth patterns. It
also adds additional risk with
reduced redundancy of the system

- Conveyance infrastructure staging
would require dual mains (an
additional cost) and staggered
pump installation

- Revised discharge parameters to
meet legislative requirements may
require additional treatment
processes

- Irrigation infrastructure can be
staged

Constructable & Operational
within 5yrs

- Expect Local contractors to
have the experience to
construct required
infrastructure.

- Land purchasing is
achievable within this time
frame

- Design of the required
infrastructure is achievable in
this timeframe

- There is an extent which the
option influences timeframe
but all are predicted to be
achievable

Allows for Resource recovery

- Option intent is to grow a
commercial forestry block
complementary with discharge

- With additional tertiary
treatment a portion of the treated
wastewater could be reused as a
non-potable water supply

- Potential to recover struvite
which would reduce but not
eliminate alum dosing
requirement. This requires a 5-
stage process so additional
infrastructure.

- Could be part of ETS / a
carbon sink, so a positive from a
sustainability / carbon offset
perspective

- Retaining digestors could allow
for energy recovery through
biogas with carbon additions

- Nutrient resources within the
wastewater stream are being
actively recovered in agricultural
product.

- To achieve equivalent
production on the same land, the
re-use of the wastewater stream
inherently means that freshwater
resources are being spared e.g.
promotes freshwater allocation to
be used elsewhere within the
region.

- Option intent is to support a
commercial cut and carry crops
complementary with discharge

Can be Up-scaled

- Additional treatment train
capacity (PST, bioreactor and
clarifier) could be installed to
augment process

- Will need significant
additional upgrades for
hydraulic capacity through the
plant

- Additional flow will reduce
capacity of wet weather
storage in converted lagoons

- This option is already a
large land area however, so
there may be limitations on
acquiring suitable land.

- Irrigation system can be
expanded. There may be ‘re-
work’ required during scaling
up the distribution
infrastructure if this has not
accounted for in the initial
design.

- Aerated lagoons have a
limited organic loading

Technology and Infrastructure Comparative Assessment of Short-listed Options

Operational / Technical
Complexity

- Power required to supply
aeration

- Scheme is relatively simple,
although on a large scale

- Odour/drift etc to be managed
by buffer zones, application
methods and management of
storage systems

- Irrigation schemes are
generally considered high
complexity to operate however,
this would be the largest in New
Zealand by wide margin, which
is likely to increase operational
complexity.

- Crop/forestry harvesting will
require contractor involvement
as this will not be in the day to
day operators skill set
-Increased complexity with flow
split

- Greater redundancy in the
system with dual scheme

- River flow triggers and

recording of flow and load to
river and to land required

- Lagoon process will allow
some treatment without power

Operational Risk

- Full aeration to be supplied via
mechanical aeration.

- Risk of operational shutdowns
due to forestry maintenance
needs, but impacts can be
limited by strategic design and
management of forestry and

infrastructure.
3.0

- Irrigation infrastructure and
pipeline is potentially at risk
from third party damage

- Crop failure/contamination are
only a risk if scheme is
inappropriately managed

- Permanent loss of market for
crops is considered unlikely

- Emerging/unknown
contaminants present a
potential risk to all disposal
schemes, but are likely to be
manageable with changes to
treatment practices (if required)

3.0

- Prolonged low river flows
could see infrequent flow to
river.

- Power outages would affect
pumping to scheme and
irrigation system, but backup
systems could control this

3.0

Draft
score
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Variant

a river discharge for
the remainder of the
time

55 % applied to an
inland land
application site and
a river discharge for
the remainder of the
time

Coastal land
application site, with
more land
application

55% applied to a
coastal land
application site and
a river discharge for
the remainder of the
time

55% applied to
coastal land
application site and
a river discharge for
the remainder of the
time.

Generic for both
sub-options

6: Ocean

Can be staged

- Conveyance infrastructure staging
would require dual mains (an
additional cost) and staggered
pump installation

- QOutfall could not be staged

- Revised discharge parameters to
meet legislative requirements may

Constructable & Operational
within 5yrs

- Expect Local contractors to
have the experience to
construct required
infrastructure.

- Land purchasing is
achievable within this time
frame

Allows for Resource recovery

- Option intent is to support a
commercial cut and carry crops
complementary with discharge

- Option intent is to grow a
commercial forestry block
complementary with discharge

- Would be part of ETS / a
carbon sink, so a positive from a
sustainability / carbon offset
perspective.

- With additional tertiary
treatment a portion of the treated
wastewater could be reused as a
non-potable water supply

- Option intent is to grow a
commercial forestry block
complementary with discharge

- Would be part of ETS / a
carbon sink, so a positive from a
sustainability / carbon offset
perspective.

- With additional tertiary
treatment a portion of the treated
wastewater could be reused as a
non-potable water supply

- Retaining digestors could allow
for energy recovery through
biogas with carbon additions

Can be Up-scaled

capacity and this will limit the
total capacity of the process.

- Aerated lagoons have a
limited organic loading
capacity and this will limit the
total capacity of the process.

-additional treatment train
capacity (PST, bioreactor and
clarifier) could be installed to
augment process

-additional treatment train
capacity (PST, bioreactor and
clarifier) could be installed to
augment process

- Additional treatment train
capacity (PST, bioreactor and
clarifier) could be installed to
augment process

- Will need significant
additional upgrades for
hydraulic capacity through the
plant

PALMY

TN

Technology and Infrastructure Comparative Assessment-of Short-listed Options

Operational / Technical
Complexity

- Lagoon process will allow
some treatment without power

- Power required to supply
aeration

- Power required to supply
aeration

- QOutfall will need periodic
inspections and some
maintenance of the diffuser over
the long term

- Reliant on pumping to scheme

- Scheme is relatively simple,
although on a large scale

Draft
score

Operational Risk

3.0

- Risk of operational shutdowns
due to forestry maintenance
needs, but impacts can be
limited by strategic design and
management of forestry and
infrastructure

- Higher quality of treatment 3.0
process

- Risk of operational shutdowns
due to forestry maintenance
needs, but impacts can be
limited by strategic design and
management of forestry and
infrastructure

- Higher quality of treatment 3.0
process

- At risk of power failure but
within WWTP site for
operational repair

- Pipeline is potentially at risk
from third party damage

- Power outages would affect
pumping to scheme, but backup
systems could control this
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Note:

. Can be staged
VEUED

require additional treatment
processes

- Irrigation infrastructure can be
staged

Ocean discharge,
with a small % to
land

Ocean discharge

Constructable & Operational

within 5yrs

- Design of the required
infrastructure is achievable in
this timeframe

- There is an extent which the
option influences timeframe
but all are predicted to be
achievable

Allows for Resource recovery

- Nutrient resources within the
wastewater stream are being
actively recovered in agricultural
product.

- To achieve equivalent
production on the same land, the
re-use of the wastewater stream
inherently means that freshwater
resources are being spared e.g.
promotes freshwater allocation to
be used elsewhere within the
region.

- Option intent is to grow a
commercial forestry block
complementary with discharge

- Would be part of ETS / a
carbon sink, so a positive from a
sustainability / carbon offset
perspective.

- Will be at a much smaller scale
than Option 3 & 4 variants,
therefore lesser potential for
resource recovery/beneficial re-
use

- No land resource recovery
available

Can be Up-scaled

- Pipelines may have to be
duplicated/upsized with
additional pumping

- Acquiring additional land
area considered to be
(comparatively) easier than
the larger options.

- Irrigation system can be
expanded. There may be ‘re-
work’ required during scaling
up the distribution
infrastructure if this has not
accounted for in the initial
design.

- Ocean outfall may have to
be duplicated, or bigger
pumps added, depending on
additional capacity built in
when constructed

Technology and Infrastructure Comparative Assessment of Short-listed Options

Operational / Technical
Complexity

- Increased complexity with flow
split

- Greater redundancy in the
system with dual scheme

- Odour/drift etc to be managed
by buffer zones, application
methods and management of
storage systems

- This option is the second
smallest irrigation scheme within
the BPO, so (comparatively) is
considered the simpler to
operate.

- Forestry harvesting will require
contractor involvement as this
will not be in the day to day
operators skill set.

Option 5, which involved a mix of groundwater discharge and land application, was removed from the short list during the short list development phase of the project.

Operational Risk

- Emerging/unknown
contaminants present a
potential risk to all disposal
schemes, but are likely to be
manageable with changes to
treatment practices (if required)

- Risk of operational shutdowns
due to forestry maintenance
needs, but impacts can be
limited by strategic design and
management of forestry and
infrastructure

- Lesser risk due to the smaller
area

- Irrigation infrastructure is
potentially at risk from third
party damage

- Crop failure/contamination are
only a risk if scheme is
inappropriately managed

- Permanent loss of market for
crops is considered unlikely

Draft
score

2.5

25

Page 10 of 11



PALMY

Technology and Infrastructure Comparative Assessmm-‘%on-listed Options

1.6 Summary Assessment

The table below summarises the assessment scores for the technology and infrastructure comparative assessment.

I =
: -—
3 ® £ 3 _3 5
o = 0o © - 0 I
g g3 5 g 5 5 :
n e o
Variant P S S 5 3 =) % © S Draft score
m s 5 - 9 o o 8 ©
5 g S g = = - g
()]
O S& 5 8 5 S
< =
) River discharge with enhanced treatment 4 5 3 4 3 4 4.0
1: R2(b
River discharge with enhanced treatment, and a small % to land 4 5 4 4 2 4 4.0
2:DualR +L Two river discharge points and a small % to land 2 5 3 3 2 4 3.0
97 % alpplled.to an inland land application site and a discharge to river in 3 5 4 5 3 5 30
3:L+R (a) & exceptional circumstances
97 % a.pplled.to a coastal land application site and a discharge to river in 3 5 5 2 2 5 30
exceptional circumstances
45 %.applied to ar.1 inland land application site and a river discharge for the 5 5 4 5 3 3 3.0
remainder of the time
55 %.applied to arl1 inland land application site and a river discharge for the 2 5 4 2 3 3 30
4:L+R(d)& remainder of the time
(e) o, g - 3 g a g
45 /o.applled to alcoastal land application site and a river discharge for the 5 5 5 5 5 5 3.0
remainder of the time
o . o . . .
55 /o.applled to alcoastal land application site and a river discharge for the 5 5 5 5 5 5 30
remainder of the time
Ocean discharge, with a small % to land 1 5 3 1 3 2 2.5
6: Ocean
Ocean discharge 1 5 2 1 3 2 25
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Resilience Comparative Assessment of Shoﬁ;ﬁ;t‘ed Options

Natural Hazards Climate Change & Adaptation Climate Draft
Natural Hazards
VEUED Change Resilience
Score MCA Score
- Scouring & realignment of river may affect outlet - Climate change physical effects on Manawatd River flow, resulting in longer low
- Risk of lateral spreading with seismic activity River flows, higher peaks, can be designed for
Generic for both ~ 'MProved resilience to flooding from current as the activated sludge is contained - Potential exter.1ded dry pe'jiOdS may require additional phosphorus treatment
variants within tanks, which would be constructed to the building code regulations for flood and therefore higher operation costs
levels, and therefore lesser impacted than current lagoons - Prolonged wet weather results in bypass of more flow around membranes as it
- Any new elements of treatment plant would be constructed to high level of is constrained by membrane capacity
seismic resilience
River discharge - -
with enhanced 4 4
treatment
- Pipeline connections, pump stations at risk from seismic activity. No storage - Limited effects from high intensity rainfall peaks
facility incorporated for this option. Events can be designed for, some remaining - Prolonged wet weather will have a limited effect as wastewater will go to river
1: Ra(b) risk. - Prolonged dry periods are likely to improve the efficiency of land application
- Pipeline route at limited risk of land movement and erosion. Route design will - Prolonged dry periods on Manawatu River will require more land discharge
assist in minimising risk but cannot be removed which may cause the system loading limits to be exceeded. Risk to be managed
River discharge Scour risk at waterbody crossings via appropriate development of consent conditions
with enhanced - Flooding possible, some of the area is located within the floodplain. Some - Smaller land area needed than other land application options, could choose
freatment, and a moveable k-line irrigators may be used in the floodplain. Good practice lower risk land 3 3
small % to land procedures required to be in place to ensure irrigation gear is not lost during large
floods. Residual risk of a ‘major’ flood causing loss of irrigation land e.g.
Manawatu River changes course.
- Potential disease risk to crops. This could have both financial (reduced return),
and environmental (reduced nutrient uptake / increased leaching) impacts.
- Smaller land area needed than other land application options, could choose
lower risk land
- Potential earthquake damage to storage facility and/or distribution infrastructure - Climate change physical effects on Manawatd River flow, resulting in longer low
(land scheme). This option has only a small storage facility (comparatively). River flows, higher peaks, can be designed for
Events can be designed for, some remaining risk. - Potential extended dry periods may require additional treatment or storage for
- Pipeline route at limited risk of land movement and erosion. Route design will river discharges
assist in minimising risk but cannot be removed - Limited effects from high intensity rainfall peaks
e e - Scour risk at waterbody crossings - Prolonged wet weather will reduce the efficiency of the system and may cause
discharge points Flooding possible, some of the area is located within the floodplain. Some increased leaching into groundwater
2:DualR +L and a small % to  MeVeable k-line irrigators may be used in the floodplain. Good practice - Prolonged dry periods are likely to improve the efficiency of land application 3 35
land procedures required to bein place to ensure imgationigear is not lost during large - Smaller land area needed than other land application options, could choose
floods. Residual risk of a ‘major’ flood causing loss of irrigation land e.g. lower risk land
Manawatu River changes course.
- Potential disease risk to crops. This could have both financial (reduced return),
and environmental (reduced nutrient uptake / increased leaching) impacts.
- Smaller land area needed than other land application options, could choose
lower risk land
Page 6 of 10
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Resilience Comparative Assessment of Short-listed Options

Natural Hazards Climate Change & Adaptation Climate Draft

Natural Hazards

Variant Change Resilience

Score
Score MCA Score

€ INIWHOVILLV - § W3l

3: L+R (a) & (b)

Generic for both
variants

- Pipeline connections, pump stations, storage facility at risk from seismic. Events
can be designed for, some remaining risk.

- Pipeline route at risk of land movement and erosion. Route design will assist in
minimising risk but cannot be removed

- Scour risk at waterbody crossings

- Potential earthquake damage to storage facility and/or distribution infrastructure
(land scheme). This option has only a small storage facility (comparatively).
Events can be designed for, some remaining risk.

- Scouring & realignment of river may affect outlet
- Risk of lateral spreading with seismic activity

- Potential disease risk to crops. This could have both financial (reduced return),
and environmental (reduced nutrient uptake / increased leaching) impacts.

- Limited effects from high intensity rainfall peaks, wastewater will go to the river
for highest 97% of flows

- Prolonged wet weather will reduce the efficiency of the system and may cause
increased leaching into groundwater. Prolonged wet weather may increase the
risk of overflows from the storage lagoon, risk is managed with RI/contingency
discharge

- Prolonged dry periods are likely to improve the efficiency of land application

- Climate change physical effects on Manawatd River flow, resulting in longer low
River flows, higher peaks, can be designed for

97 % applied to
an inland land
application site
and a discharge

- Flooding possible, some of the area is located within the floodplain. Some
moveable k-line irrigators may be used in the floodplain. Good practice
procedures required to be in place to ensure irrigation gear is not lost during large
floods. Residual risk of a ‘major’ flood causing loss of irrigation land e.g.

to river in Manawatu River changes course. 3
exceptional
circumstances
(a)
- Limited tsunami risk. - Due to coastal location, some sea-level rise related risks, which effectively
- Flooding possible but considered localised. Site is generally away from major present as exacerbations of; storm-surge and/or flooding damage risk, erosion
97 % appliedtoa |\ 4o oirses. risk, groundwater table rise risks (potentially limiting useable area for forestry +
Zoa:::aa:t:z:dsite - Potential large storm/winds risk e.qg. fallen trees, areas of damage to forestry r.ed-ucing infiltration ca-pacity-of RI fa.cility), although only expected to have a
pp ) and/or irrigation gear. limited effect (over 35-year time period)
and a discharge - Long term increase in forest fire risk possible (if climate tends drier/hotter). 3

to river in
exceptional
circumstances

(b)

- Potential Forest Fire Risk (note — the region is deemed 'Average’ on a National
Scale). If occurred: potential financial impact (e.g. loss of forest + irrigation gear —
however assume that there would be insurance. Also potential environmental
impacts associated with increased used of the River discharge until the land
discharge system was restored.

- Pest control related risks

- Though an increase o risk on the above it is not deemed significant enough to
warrant a lower score under this scoring system.

4:L+R(d)&(e)

Generic for all
variants

- Pipeline connections, pump stations, storage facility at risk from seismic. Events
can be designed for, some remaining risk.

- Pipeline route at risk of land movement and erosion. Route design will assist in
minimising risk but cannot be removed

- Scour risk at waterbody crossings

- Potential earthquake damage to storage facility and/or distribution infrastructure
(land scheme). This option has only a small storage facility (comparatively).
Events can be designed for, some remaining risk.

- Scouring & realignment of river may affect outlet

- Risk of lateral spreading with seismic activity

- Limited effects from high intensity rainfall peaks

- Prolonged wet weather will reduce the efficiency of the system and may cause
increased leaching into groundwater. Prolonged wet weather may increase the
risk of overflows from the storage lagoon, risk is managed with Rl/contingency
discharge.

- Prolonged dry periods are likely to improve the efficiency of land application

- Climate change physical effects on Manawatd River flow, resulting in longer low
River flows, higher peaks, can be designed for

Page 7 of 10
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Resilience Comparative Assessment of Shom‘ed Options

Natural Hazards Climate Change & Adaptation Climate Draft
Variant Natural Hazards Change Resilience
Score
Score MCA Score
- Potential disease risk to crops. This could have both financial (reduced return),
and environmental (reduced nutrient uptake / increased leaching) impacts.
55 % applied to - Decreased risk from (L+R a) scores due to the smaller land application area - Similar resilience to (L+R a) above
an inland land
application site
and a river 4 3 3.5
discharge for the
remainder of the
time (d)
45 % applied to - Decreased risk from (L+R a) scores due to the smaller land application area - Similar resilience to (L+R a) above
an inland land
application site
and a river 4 3 3.5
discharge for the
remainder of the
time (d)
55 % applied to a - Increased risk from (L+R b) scores due to the larger land application area (lower - Similar resilience to (L+R b) above
coastal land level of treatment, larger land)
application site
and a river 2 3 25
discharge for the
remainder of the
time (e)
45 % applied to a - Increased risk from (L+R b) scores due to the larger land application area (lower - Similar resilience to (L+R b) above
coastal land level of treatment, larger land)
application site
and a river 2 3 25
discharge for the
remainder of the
time (e)
- Pipeline connections, pump stations, storage facility at risk from seismic. Events - Limited effects from high intensity rainfall peaks, wastewater will go to ocean
can be designed for, some remaining risk. - Effects of prolonged dry periods on Manawatu River are largely not applicable
- Pipeline route at risk of land movement and erosion. Route design will assist in as not direct discharge to river
minimising risk but cannot be removed - Due to coastal location, some sea-level rise related risks, which effectively
Generic for both - Scour risk at waterbody crossings present as exacerbations of; storm-surge and/or flooding damage risk, erosion
variants - Potential earthquake damage to storage facility and/or distribution infrastructure risk
6: Ocean (land scheme). This option has only a small storage facility (comparatively).
Events can be designed for, some remaining risk.
- Scouring & realignment of river may affect outlet
- Risk of lateral spreading with seismic activity
Ocean - Similar risk from (L+R b) score due to the smaller land application area, but - Prolonged wet weather will reduce the efficiency of the system and may cause
discharge, with a  includes ocean outfall 3 increased leaching into groundwater. Could be managed by going to ocean and 3 3
small % to land irrigating over the other period of the year to retain 6-month average
Page 8 of 10
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Resilience Comparative Assessment of Short-listed Options

Natural Hazards Climate Change & Adaptation Climate Draft
Natural Hazards

Variant Change Resilience

Score
Score MCA Score

- Due to coastal location, some sea-level rise related risks, which effectively
present as exacerbations of; storm-surge and/or flooding damage risk, erosion
risk, groundwater table rise risks (potentially limiting useable area for forestry +
reducing infiltration capacity of Rl facility).

- Long term increase in forest fire risk possible (if climate tends drier/hotter)
- Sea level rise is expected to have only a limited effect (over 35-year time
period)

- Similar risk from (L+R b) score due to the smaller land application area, but
includes ocean outfall

. - Less risk than Ocean with land as no land element, but majority of risk - Lessrisk than Ocean with land as no land element
Ocean discharge o 3 4 3.5
from natural hazards in pipeline and outfall

Note: Option 5, which involved a mix of groundwater discharge and land application, was removed from the short list during the short list development phase of the project.
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