


5.1.9 Cable installation

The cables that are to run from the turbines to the substation will be installed by the eBoP contractor.
These will be trenched within the existing disturbed areas of the access tracks.

5.1.10 Tower Foundations

Each turbine requires that a large reinforced concrete foundation is constructed to bolt the turbine
tower to. These will be constructed below the finished level of the turbine pad. A hole is excavated, and
a blinding lay of concrete is poured, then the reinforcing cage is tied, and formwork installed. The
concrete is then pumped into the forms and the excavation is backfilled once the concrete meets the
required strength. An example of this is shown in Figure 15 below.

Figure 15 Example of a Tower Foundation Concrete Pour
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5.1.11 Installation of Turbines

Once the foundations are of sufficient strength and backfilled, the S&I contractor will transport the
turbines components from the construction laydown yard to the allocated hard stands and assemble
them with a crane. An example of these activities is shown in Figure 16.

Figure 16 Example of Tower Section Delivery from a Historic Project

5.1.12 Remediation

Where the site has been disturbed during construction outside of the ongoing operational areas it will
be reinstated to meet the requirements of the consent and the site rehabilitation pattern book. This is
located in Appendix A of B10 Landscaping Management Plan.

The remediation will be staged and progressively stabilised to ensure the resource consent
requirements are met to reduce the sediment risk. This will be defined in more detail once the final
scope of work is established after detailed design and the construction programme is finalised.

The concrete batching plant is to be removed from site within 6 months of completion of the wind farm
construction.
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5.1.13 Limits of disturbance

One of the key consent requirements is the limits of disturbance of sensitive ecological areas.

Site clearing will be restricted to areas of the Project site within the outline of the earthwork area to
comply with the limits in Condition 13 of the HDC land use consent, which is shown in Table 11:

Ecosystem type Limit

Exposed limestone disturbance (hectares)

Pavement and boulder field 2.04

Pavement 0.89

Vegetation clearance (hectares)*

Indigenous shrubland 0.71

Indigenous forest 0.08

Table 11 Conditon 13 R90 Clearance Limits

To ensure that these disturbance limits are not exceeded, the design team will overlay the design model
with the ecological survey data uploaded into a GIS map.

The mapping overlay will be completed once the design footprint has been finalised

The project team will conduct as-built surveys throughout the earthworks phase, which calculate the
actual areas disturbed and report on them fortnightly to HDC per ecosystem type in table 11.

At the completion of construction, as built plans shall be provided and will be independently verified
using an independent third-party and submitted to HDC.

This is further detailed in the Ecology and Landscape Management Plans in Appendix L and M
respectively.

5.2 Construction staging

The construction is very linear due to the topography of the site. Once the project is established the
general sequence of each turbine string is shown in the flow chart in Figure 17.

Track EW & R-Lir:lg Electrical Platform Pavement Turbine Bl
Drainage Courseg Cabling Construction construction Foundation

Figure 17 General Construction Sequence

Appendix B contains a month-by-month sequence which demonstrates the construction sequence in
more detail.
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6 Control Measures

Specific control measures for each aspect of the environment and details of how consent conditions will
be complied with is set out in the sub-plans in Appendices D to M.

These plans are designed to be high level and are the framework which provides the delivery team with
the information required to develop construction work packs specific to the individual scopes of work
that they are assigned to carry out.

Construction Work Packs are a collection of documents that cover a definable portion of work
performed by the project and/or subcontractor. The project team divides the work scope into
manageable portions (Work Packs) so that activities can be planned and executed with an appropriate
level of detail. This may be by trade, geographical location, area, structure, stage of project, etc.

They describe how work is going to be carried out; who is responsible for it; what checks, inspections
and tests are going to be carried out and what records are going to be maintained. Work Pack
documentation is compiled progressively during construction and commissioning to verify compliance to
the Contract codes and specifications.

Work Packs are typically aligned with the work breakdown structure and contain information form the
following sources:

e New Zealand Law e Resource consents
e Design drawings e Management Plans
e Specification e Best practice guidelines
e Contract documents e Relevant Standards

Generally, the work packs will contain:

e Site Specific Method Statement e Permits to work

e Job Safety and Environment Analysis e Traffic Management Plans
(JSEA) e Lift Plans

e Inspection test plans (ITPs) e Emergency Plans

e Standard Operating Procedures (SOPs)

7 Training

All staff working on the contract will be suitably experienced and competent for the tasks they are
assigned to perform. This training will be a mixture of formal qualifications and informal onsite training
depending on the persons role on the project and requirements by their employer and compliance with
relevant legislation.

Training and awareness programmes are critical to ensuring that there is an appropriate level of
environmental and sustainability knowledge for those staff and subcontractors involved in the project.

Training of site staff will be provided through project inductions, weekly toolbox talks, information
posters such as spill response plans and any site-specific training considered necessary such as
archaeological discovery protocols, spill kit training, erosion and sediment control training etc. Notice
boards will include environmental information including EHS Alert and relevant updates.

All staff and subcontractors will be inducted to the site prior to starting works. This induction will include
the items identified in the training matrix in Table 12 below and is specific to the persons role on the
project.
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Mt Cass Windfarm Training Matrix

Training Area

Construction Worker

Machine Operator

Management

Fire Response Team

Enviro Team

Visitor

Emergency Response

Site Evacuation
Procedure

Site First Aiders
First Aid Locations

Fire Extinguisher
Locations

Muster Points

Site Evacuation
Procedure

Site First Aiders
First Aid Locations

Fire Extinguisher
Locations

Muster Points

Site Evacuation
Procedure

Site First Aiders
First Aid Locations

Fire Extinguisher
Locations

Muster Points

Site Evacuation
Procedure

Site First Aiders
First Aid Locations

Fire Extinguisher
Locations

Muster Points

Site Evacuation
Procedure

Site First Aiders
First Aid Locations

Fire Extinguisher
Locations

Muster Points

Site Evacuation
Procedure

Site First Aiders
First Aid Locations

Fire Extinguisher
Locations

Muster Points

Water Storage
locations
ESCP ESCP awareness ESCP — Design and ESCP — Design, N/A ESCP — Design, ESCP awareness
Implementation Implementation Implementation
and monitoring and monitoring
requirements requirements
Dust Management Dust Management Plan | Dust Management Dust Management N/A Dust Management Dust Management

Awareness

Complaint procedure

Plan Awareness

Control measures

Plan Awareness

Control measures

Plan Awareness

Control measures

Plan Awareness

Complaint Monitoring Monitoring
procedures Requirements Requirements
Complaint Complaint
procedures procedures
Hazardous Substance | Storage & Handling Storage HASNO MSDS Locations Storage MSDS Locations

Requirements

MSDS locations

Requirements

MSDS locations

Requirements

HASNO Register
Location

Requirements

MSDS locations

Spill Response
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Refuelling procedure
Spill Response Plan

Spill Kit Location & Use

Refuelling procedure
Spill Response Plan

Spill Kit Location &
Use

Storage
Requirements

MSDS locations

Refuelling
procedure

Spill Response Plan

Spill Kit Location &
Use

Refuelling
procedure

Spill Response Plan

Spill Kit Location &
Use

Archaeology and ADP ADP ADP N/A ADP ADP
Cultural SCsP SCsP SCsP SCSP SCSP
Noise Management Noise Management Noise Management Noise Management | N/A Noise Management | Noise
Plan Awareness Plan Awareness Plan Awareness Plan Awareness Management Plan
Complaint procedure Complaint procedure | Complaint Complaint Awareness
procedure procedure Complaint
Noise Monitoring Noise Monitoring procedure
Traffic Management TMP —TSL TMP —TSL TMP Requirements N/A TMP —TSL TMP —TSL
Requirements & Site- Requirements & Site- Monitorin Requirements & Requirements &
Specific Requirements Specific 8 Site-Specific Site-Specific

Requirements

Requirements

CAR requirements

Requirements

Requirements

Fire Management

FMP awareness
Smoking policy
Permit to work system

Mitigation
Requirements

FMP awareness
Smoking policy

Permit to work
system

FMP awareness
Smoking policy

Permit to work
system

FMP awareness
Smoking policy

Permit to work
system

FMP awareness
Smoking policy

Permit to work
system

FMP awareness
Smoking policy

Mitigation
Requirements

44 | Page



Firefighting equipment
locations

Key Staff trained in fire
extinguisher use

Emergency and contact
numbers

Emergency Muster
points

Mitigation
Requirements

Firefighting
equipment locations

Key Staff trained in
fire extinguisher use

Emergency and
contact numbers

Emergency Muster
points

Additional plant
checks and
requirements

Mitigation
Requirements
Firefighting

equipment
locations

Key Staff trained in
fire extinguisher
use

Emergency and
contact numbers

Emergency Muster
points

Additional plant
checks and
requirements

Mitigation
Requirements

Firefighting
equipment locations

Trained in fire
extinguisher use

Trained in water cart
use.

Site water sources

Emergency and
contact numbers

Emergency Muster
points

Additional plant
checks and
requirements

Mitigation
Requirements

Firefighting
equipment
locations

Key Staff trained in
fire extinguisher
use

Emergency and
contact numbers

Emergency Muster
points

Additional plant
checks and
requirements

Firefighting
equipment
locations

Emergency and
contact numbers

Emergency
Muster points

Pest Weeds Weed Management Weed Management Weed Management | N/A Weed Management | Weed
Plan Awareness Plan Awareness Plan Awareness Plan Awareness Management Plan
. . . . Awareness
Plant Hygiene Plant Hygiene Plant Hygiene Plant Hygiene
procedures. procedures. procedures. procedures.
Plant Inspection Plant Inspection Plant Inspection
requirements. requirements. requirements.
Basic pest weed Basic pest weed Basic pest weed
identification training | identification identification
training training
Ecology Exclusion Zones Exclusion Zones Exclusion Zones N/A Exclusion Zones Exclusion Zones

NZ Falcon vs Hawk
identification training

NZ Falcon vs Hawk
identification training

Sink Holes /
Tomos
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Lizard awareness
training

Vegetation Permit to
work requirements

Sink Holes / Tomos

Key ecology contacts

Lizard awareness
training

Vegetation Permit to
work requirements

Least impact technics
for indigenous
vegetation
disturbance

Indigenous
vegetation limitation
and survey
requirements

Basic indigenous flora
and fauna training

Sink Holes / Tomos

Key ecology contacts

NZ Falcon vs Hawk
identification
training

Lizard awareness
training

Vegetation Permit
to work
requirements

Least impact
technics for
indigenous
vegetation
disturbance

Indigenous
vegetation
limitation and
survey
requirements

Basic indigenous
flora and fauna
training

Sink Holes / Tomos

NZ Falcon vs Hawk
identification
training

Lizard awareness
training

Vegetation Permit
to work
requirements

Least impact
technics for
indigenous
vegetation
disturbance

Indigenous
vegetation
limitation and
survey
requirements

Basic indigenous
flora and fauna
training

Sink Holes / Tomos

Key ecology Key ecology

contacts contacts

Reporting

requirements

Micro-siting

requirements

Landscape N/A Landscape Landscape N/A Landscape N/A

Management Plan Management Plan Management Plan
Awareness Requirements Awareness
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The requirements of
the landscape
rehabilitation
handbook.

least impact
techniques when
disturbing or clearing
limestone

Methods for working
on limestone
pavements

Limits of disturbance
and reporting
requirements

The requirements
of the landscape
rehabilitation
handbook.

least impact
techniques when
disturbing or
clearing limestone

Methods for
working on
limestone
pavements

Limits of
disturbance and
reporting
requirements

The requirements
of the landscape
rehabilitation
handbook.

least impact
techniques when
disturbing or
clearing limestone

Methods for
working on
limestone
pavements

Limits of
disturbance and
reporting
requirements

Landowner

Requirements of

Requirements of

Requirements of

Requirements of

Requirements of

Requirements of

Requirements landowner agreements | landowner landowner landowner landowner landowner
agreements agreements agreements agreements agreements
Dealing with Public Complaints process Complaints process Complaints process | Complaints process Complaints process | Complaints
process

Media protocols

Media protocols

Media protocols

Media protocols

Media protocols

Media protocols

Table 12 MCWF Training Matrix
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8 Emergency Response

The Contractors shall develop and implement a process to address the management of all potential
crises and emergencies involving Project activities, and that personnel while on the project will adhere
to and operate under the Contractors respective procedures and requirements.

The Contractor will have in place an Emergency Response Plan (ERP) in accordance with its HSE
responsibilities. The ERP is to effectively respond to any foreseeable emergency or potential
catastrophe and that in the event of an emergency, plans and capabilities are in place or dealing with
such situations so as to preserve the health and safety of all personnel on the Site, protect the
environment and preserve company capability and reputation.

The Contractors will have in place emergency response procedures that identify its respective muster
points, details on the communication processes, schedules for exercises and adequate provision of
resources including people and equipment.

MCWEF will establish communication with the emergency services and ensure that they are familiar with
the site.

MCWEF will ensure effective coordination of Contractors emergency procedures via the implementation
of a site wide Emergency Management Team (EMT) consisting of Contractor representative and safety
representatives as appropriate.

A high-level emergency response plan is provided in the table below which will form the basis for the
contractors Emergency Response Plans.
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[ == — = — e — — — o —— -
WHEN AN EMERGENCY SITUATION ARISES, IT IS FOR ALL CONSTRUCTION EMERGENCIES IF YOU ARE NOTIFIED TO EVACUATE [ EMERGENCY CONTACTS I
MOST IMPORTANT TO L L
I_________________.l
Remain Calm = Stop work =  Emergency Response Co-ordinator to inform all work I Emergency Services |
, : : I i - .
Don't Panic = \Warn other people who may be at risk group ea_derl to evacuate site use two-way Dial 111 |
- - . : . . communication |
Respond Quickly and Decisively o  Notify your supervisor or the site office Emeraency Response Co-ordinator |
Remember Your Own Safety o What has happened? Where? =  Move in an orderly fashion Do not run | gency nesp |
IF IT IS SAFE TO DO SO o  Number of people involved? = Go directly to the designated emergency muster point ] [name & contact number] - TBC I
=  Evacuate if advised to do so location uniess otherwise advised I First Aid Attendant (s)
Wiait at the location for further instructions = Have your name noted at the muster point i |
e.g. evacuation or return to work *  Follow actions “In the Event of” below. (Apply one or = Remain at the muster point and await further [name & contact number] TBC l
Check for injured or trapped people more actions depending on the emergency) instructions | _ ) .
Reduce or eliminate the hazard =  Return to normal duties when directed by McConnell I L‘i’ff?:noeg client representative, safety regulator, emergency |
Extinguish ignition sources — o o o e e Em Em Em Em = =
NiAaA~nnnAA + Alantviaal AmimmAa AnE
IN THE EVENT
SERIOUS INJURY OR THE COLLAPSE OF A MOTOR VEHICLE
A FIRE
U ESEN;‘TGARC&Y,\\/E%R MEDICAL Y EXTERNAL THREAT SPILLAGE OR PLANT INGIDENT
OVERHEAD SERVICES EMERGENCY & STRUCTURES
NATURAL EVENT
, Ensure someone Check for d
UNDERGROUND SERVICES SERIOUS INJURY OR Stop Wprk RAGE / UNREST ShAut down / isolate e eoniEsiEd e o eck for danger to
MEDICAL immediately . c spillage source Emergency you or any injured
= Stop work immediately EMERGENCY ) Stop el o Response Co- person.
0 EisuE SemEens e Notify the immediately Report the incident to > o
contacted the Emergency = Contact the First Aid supervisor/site = Contact the your supervisor Z;i'sj‘;?é T}”d = Don’t move injured

0 Sepue oF evEsUEE i Emergency Move all persons for assistance. contaminant or spillage gd\l"sedhto do so. immediate danger.
BT 1 BV GO Response Co- away from the * Movetoa Secure sources of et'ectt' Eco”edCT * Do not move plant
from risk of injury ordlnatpr N cqllapsed area position/area of ignition EX INHUIES erkan or yeh|cle(s) unless

= Warn others in the = Stay with the injured Aid any injured safety Shut down non- © SUIE o Ine%y their location

person until persons when safe = Do not engage essential plant how to use it presents an

OVERHEAD SERVICES

= Secure or evacuate the NATURAL EVENTS Prevent co}ntaminant ?ifgroachmg the . Ecatlz_r:j, numbekrs
area to prevent others from entering o . irst Aider to take
from risk of injury = Move to a point or stormwater system Irect the charge of the

= Warn others in the area of safety and / or watercourses extinguisher at situation until
immediate vicinity = Contact the HOSING DOWN IS TO the flame not the emergency help

= Ensure that the relevant Emergency BE AVOIDED smokg arrives
services company has Response Co- Clean up of NOTE: Do not = Person sent to
been contacted ordinator contaminant to be attempt to fight access point (if

= Stay in plant item = Assistany injured undertaken as priority the fire if you do possible, with a

= Do not make contact with person if safe to once it has been Raise th !
plant and ground at the do so. contained and it is safe 0, [RENSS NG phone) to guide
same time «  Follow site to do so alarm and leave emergency vehicles
i i A he area in
= |f a fire occurs, jump well specific response i G . and ensure no
clear instructions accordance with unauthorised entry

Response Co-ordinator Attendant and

immediate vicinity

Shut off sources of
ignition (if gas)

Ensure that the relevant
services company has
been contacted

assistance arrives

= Do not move the
injured person
unless the person is
at risk of further
injury

= First Aider to take
charge of situation
until emergency help

Stop work immediately arrives

Ensure someone has = Vacate th? area

contacted the Emergency Wh.en assistance

Response Co-ordinator arrives

office

to do so.

Evacuate site if
required to do so.
Re-enter area
when safe to do so
and advised that
structural collapse
is no longer likely.

supervisor/foreman

external threat(s)
Evacuate if /when
advised to do so.

Contain the

Stop hot work in the

immediate area

Don't smoke or cause

sparks

Move upwind

Remain at the scene

until made safe

—  Provide further
help if required

—  Ifawitness to
incident provide
information for
incident report

person unless in

If in doubt READ immediate danger to
THE others.
INSTRUCTIONS = Ensure the vehicle is
If possible do not stable. Turn engine
let the fire get off and isolate the
between you and battery. Keep watch
your escape route for fuel leaks/fire.

Do not get too = Contact the First Aid
close to the fire Attendant and the
Test the Emergency
extinguisher to Response Co-
ensure it works ordinator and advise
before injury type, severity,

not feel safe to do radio or mobile
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9 Monitoring and Maintenance During Construction

As part of the control measures, on-going site monitoring by the contractor and wider project team will
be undertaken. This will ensure that all the control measures detailed in this plan and all sub-plans have

been properly implemented and are functioning effectively.

Routine inspections of site and any mitigation measures in place will be undertaken daily by visual
inspection as part of our usual work. Spot checks will be carried out by a suitable person and, depending
on the findings, control measures and processes may be reviewed and improved.

The overall monitoring requirements for each environmental aspect are summarised in Table 13 below.
Further detail of the monitoring, inspections and reporting required is detailed in the relevant sub-plans.

Relevant
Management
Plan (MP)

Frequency

Activity

Responsibility

Dust Visual/ Daily Check weather forecast for | All Contractor Project
Written high winds, inspect site to Managers &
ensure effectiveness of Environmental Advisors
controls and maintain a
Dust MP, monitoring log.
Section 3.6 . .
Weekly Environmental controls site
check and inspect adjacent
sites for dust.
Noise MP, Noise Sound/ Fortnightly Verify noise levels assumed | Environmental Advisor
Section 6 Written for first 2 and to ensure ongoing
months compliance.
Plant Visual Daily Visually check Plant prior to | All Contractor Project
Condition operating at start of day. Managers & relevant
trained staff
Site Visual/ Weekly Spill Kit inventory & site Environmental Advisor
Maintenance | Written inspection
Hazardous
Substance Monthly Check quantities and
MP, Section 8 ensure all hazardous
substances have been
noted with relevant SDS
Hazardous Training Bi-annually Spill response drill All Contractor Project
Substance Managers
Spills

50 | Page



Erosion and
Sediment
Control Plan,
Appendix F

Erosion and
Sediment

Visual

Weekly or
after a
Storm Event

Refer to Appendix F for the
ESCP — Toolbox checklists
for control devices.

MCWEF Project Engineers
& Environmental
Advisors

Landscape
MP, Section 6
&7

Landscape
disturbance

Visual/
Written

Fortnightly

Survey disturbed locations
and report to MCWFL.

Civil Contractor Project
Manager

Full
Duration of
Works

A general overview of site
and mention to manager if
any unplanned disturbance
is noted.

All Staff

Karst

Advice

Ad hoc

Provide advice for micro-
siting, training and
information for site
induction.

Karst Specialist

Weed MP,
Section 5

Site Audit

Visual/
Written

Monthly

Site audit to ensure
compliance with plan.

Environmental Advisor &
MCWEFL Engineers

Annual

Monitoring to detect and
remove any ecologically
important weeds —
recorded and removed if
found.

MCWEFL’s Ecologist

Fire MP,
Appendix B

Emergency

Training

First arrival
on Site

Inductions will address the
smoking policy on site, Hot
Work Permits, emergency
phone numbers, and
aspects of the Emergency
Response Plan and the
muster area.

All Contractor Project
Managers

Accidental
Discovery
Protocol Plan,
Section 6

Cultural

Written

As Required

Training records, visitor
records from
representatives of Waitaha
Ki Waitaha, Te Runanga o
Ngai Tahu and Te Ngai
TGahuriri Runanga or
Heritage New Zealand
Pouhere Taonga with notes
made of any observations
made.

Make records of any
relevant discovery and
implement relevant
Accidental Discovery
Protocol

All Contractor Project
Managers & wider team
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Training First arrival Ensure that contractors Construction Manager
on site involved with earthmoving
activities have received
appropriate training and
are aware of the
requirement to undertake
Accidental and monitor earthmoving
Discovery activities in a way that
Protocol Plan, enables the identification
Section 6 of Wahi Tapu, Wahi
Taonga, Urupa or historic
cultural sites.
Traffic Site Visual Daily Consistently inspecting and | All Contractor Project
Management | Awareness being aware of controls Managers and Staff site
Plan confirming the wide.

effectiveness.

Table 13 Monitoring and Maintenance Summary
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10 Audits Process

10.1 Audit Schedule

This audit schedule in Table 14 is an integral part of the Construction Management Plan for the wind
farm. MCWFL have engaged independent auditors to inspect construction compliance with the CMP and
relevant subplans. In addition to the independent auditors MCWFL Project Engineers will also carry out
monthly audits assessing compliance with CMP.

The individual contractors will also carry out daily, weekly and monthly inspections as per their internal
procedures. This will be addressed in their individual management plans for their relevant scope of

work.

Audit Type By Whom

Environmental Compliance MCWEFL Engineering Specialist Monthly
cBoP Daily

Erosion Sediment Controls Monthly
MCWEFL Independent Auditor

HSE Compliance HSE Advisor Monthly

Traffic Management STMS Daily

10.2 Corrective Actions

Table 14 CMP Audit Schedule

Corrective and preventative actions resulting from compliance monitoring, routine inspections, internal

and external audits and regulatory compliance monitoring will be undertaken in a timely manner.

Ultimate responsibility for this sits with the Construction Manager, however this will be appropriately
delegated to the relevant contractors Project Manager.
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Appendix A:

Complaints Register
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Mt Cass Wind Farm - Complaint Register

Details, including the possible cause, the duration the Time when the preventative action took
Name and address i Location of Compliant Type of Compliant incident occurred Response Type Response noting the preventative action place Response From Date Sent




Appendix B:

Construction Sequencing
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Month O




Month 1

Access Complete
Track Earthworks
Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete




Month 2

== Access Complete
= Track Earthworks
= Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete




Month 3

== Access Complete
= Track Earthworks
= Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete




Month 4

== Access Complete
= Track Earthworks
= Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete




Month 5

Access Complete
Track Earthworks
Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete




Month 6

== Access Complete
=== Track Earthworks

= Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Jq \.r \.r
2= = I:IE I:I

i
P

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete



Month 7

== Access Complete
=== Track Earthworks

= Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Jq \.r \.r
2= = I:IE I:I

i
P

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete



Month 8

== Access Complete
=== Track Earthworks

= Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Jq \.r \.r
2= = I:IE I:I

i
P

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete



Month 9

== Access Complete
=== Track Earthworks

= Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Jq \.r \.r
2= = I:IE I:I

i
P

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete



Month 10

== Access Complete
=== Track Earthworks

= Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Jq \.r \.r
2= = I:IE I:I

i
P

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete




Month 11

== Access Complete
=== Track Earthworks

= Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Jq \.r \.r
2= = I:IE I:I

i
P

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete




Month 12

== Access Complete
=== Track Earthworks

= Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

Jq \.r \.r
2= = I:IE I:I

i
P

Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete




Month 13

Access Complete
Track Earthworks
Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

M
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i
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i
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Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
WTG Foundation —Construction

WTG Foundation - Complete




Month 14

Access Complete
Track Earthworks
Pavement

Trenching/Temp Running
Surface

Tower Platform EW
Tower Platform Complete
Concrete Batching Plant

O&M Building

M
=j "'II:IEI:I

i
¥

i
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Site Office & Laydown
Disposal Site Complete
Disposal Site in use

WTG - Construction

WTG - Complete
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HDC A B1 B2 83 B4 85 [ 87 B8 89 810
Clause Summary of Condition cvp Escp omP HAZSUB ARCH NMP ™P FMP wwmp Eco MP P EmMP N/Ato CMP
1 Build the Mt Cass wind farm to one of three layouts - restricted by tip height and number of turbines. Y
2 Advise HDC of turbine choice at least 6 months prior to construction. Y
3 N/A - R33 turbine Y
4 N/A - R60 turbine conditions. Y
5 If R90 turbine layout is selected, constructed layout, construction and operation shall be in accordance with plan
4755.1 and 4755.2 Rev B (4 May 2021).
Aspects affected:
* Location of roads and carparks v
* Location and extent of construction laydown areas (excluding turbine platforms)
* Extent of area disturbed by earthworks
* Location and extent of spoil disposal areas
 Location of the exclusion zone.
6 No construction activities within the exclusion zones identified in condition 3, 4 (Golder Associate plans) and 5 (MCWF v
plans) except for fencing, the walking track (condition 143) and stabilisation of rocks.
7 Boundaries of exclusion zones identified on Golder Associates plans CG161.3-166.3 dated 20 December 2010 (being
parts of those exclusion zones within 10 metres of proposed activities) shall be physically identified and marked on the M
ground prior to any construction activities taking place within 50 metres of those areas.
8 Micrositing is allowed within 140m radius of nominated positions in conditions 3, 4 (Golder Associate plans) and 5
(MCWF plans), shall not be in exclusion areas shown in CG161.3 and 164.3, and shall aim to avoid, or secondly, Y
minimise effects on biodiversity.
9 Micrositing is permitted provided that it does not exceed clearance limits in condition 13. Y
10 In undertaking the micrositing process engage suitably qualified and experienced ecologist and suitably qualified and
experienced expert in karst landscape to advise on placement and loc v
ation of turbines (app by HDC and in ion with DoC).
11 Take advice of ecologist and karst expert when micrositing. If not able to follow advice, then reasons must be reported v
to Council.
12 Any additional limestone or vegetation that is able to be avoided through micrositing must be identified and marked v
prior to construction activities in that location.
13 Vegetation clearance and exposed limestone disturbance as a result of construction activities including pre-
construction geotechnical investigations (excluding effects from fencing and the construction of the walking track Y
under condition 143) must not exceed specified limits.
14 Minimise effects of fencing and walking track covered in condition 143 in the exclusion zones by:
* Finalising detailed alignment by providing outline plan to be certified by HDC Environmental Services Manager at
least one month prior to any construction occurring.
* Hand cutting of indigenous vegetation.
* Avoiding use of wheeled mechanical equipment or tracked vehicles on in-situ limestone pavement. v
* Otherwise minimizing disturbance to tone surfaces.
The maximum extent of vegetation clearance for the construction of the walking track shall not exceed 0.25ha of
indigenous shrubland and 0.05 ha of indigenous forest.
15 Concrete batching to be located on area identified on plan 4755.1 (10 April 2019) referred to in conditions 3, 4 (Golder
Associate plans) and 5 (MCWF plans). Y
16 Requirements for substation construction.
Y
Y
17 Turbine finish. Y
18 N/A - Turbine Maintenance. Y
19 Reporting during Construction:
N . . . Y Y
* Consent holder to confirm to HDC total extent of clearance fortnightly during construction.
Y
20 Reporting Post Construction:
* On completion of works provide as built plans to HDC.
* Provide independently verified written confirmation that maximum limits of shrubland and forest clearance and Y Y
disturbance of limestone landforms are within condition 13 limits and condition 12 areas have been avoided.
Y
21 N/A - Lapsing of the Consent. Y
22 General requirements for management plans. Y
22a Provide a draft environmental management plan (condition 66) to HDC Environmental Services Manager within 6
months of date of grant of consent. Y
23 At least 3 months prior to undertaking any consent activities, provide a Envi tal Plan v
to HDC Manager Environmental Services for certification.
24 Outcome of CMP and EMP review by HDC. CMP provided to HDC for review at least 30 working days prior to any
activities. Y
25 All activities shall be undertaken in accordance with latest versions of management plans. Y
26 Construction Management Plan annual review. Y
27 Environmental Management Plan three-yearly review. Y
28 Requirements for consent review and certification of changes. Y
29 Management plans to be publicly available. Y
30 Construction management plan to apply to all works up to and including completion of commissioning and
rehabilitation of construction activities. Y
21 Obhiactives of the Canstriction Plan Y Y Y Y Y Y Y Y Y Y Y
32 Contents of Construction Management Plan. % % % % % % % % % % %
33 Pre-construction Plan Lodgement to HDC Environmental Services Manager at least 20 working days prior to
construction works commencing incorporating the following elements:
(a) Turbine layout
(b) Engineering plan for roads Y
(c) Results of prior drilling and ground penetrating radar traverses to ascertain subsurface cavities
(d) Relation of construction works to karst features
34 Notification of commencement of construction at least five days prior to work commencing. Y
35 No offensive dispersal of dust beyond site boundary. Y
36 Concrete batching plant to be removed within 6 months of construction completion. Y
37 Undertake Erosion and Sediment control measures. Y
38 Erosion and Sediment control measures to be installed, operated & maintained.
Y
39 Design storm for detention features for runoff and sediment control. Y
40 Sufficient provisions in the construction contract to allow accurate tenders for erosion and sediment control measures. M M
41 Groundwater monitoring:
Prior to construction activities commencing the Consent Holder shall undertake water quality monitoring at the main
springs and at the Smothering Gully stream, for a period sufficient to establish baseline conditions to the satisfaction
of Hurunui District Council - at least two winter wet season unless more frequent storms. Y
a. Aquatic indicator species; and
b. Suspended and dissolved water quality measures, including hydrocarbon indicators.
42 Groundwater monitoring - repeat monitoring annually Y Y
43 Groundwater monitoring:
Results of monitoring to be forwarded to HDC within 5 working days of the analytical results being available.
Y
44 Audit the design of Erosion and Sediment Control measures against the Construction Management Plan. Y
45 Treatment of Identified Limestone Pavement Areas:
. . Y
Limestone pavement areas marked on Golder Associates plan CG161.3 and CG163.3.
46 Partial rehabilitation of Limestone pavement areas identified in condition 45. Y
47 N/A - Condition not relevant to R90 layout.
If a road is constructed at NZMG coordinates 2496126E, 5792235N or thereabouts... v
48 Road running surface provided from site material. Y
49 On-site parking to be provided. Y
50 Use local materials for earth fill. Y
51 Protect road surface with basecourse. Y
52 Prevent scour from temporary discharge diversion channels. Y
53 Turbine platforms shall be designed to provide for erosion and sediment control. Y
54 Location and management of spoil disposal sites. Y
55 Specifics of spoil disposal design, construction & management. Y
56 Divert surface water around spoil disposal. Y
57 Stabilisation and planting of spoil sites. Y
58 Erosion & sediment control of long-term (4 consecutive weeks) topsoil stockpiles. Y
59 Uphill bunding of all topsoil stockpiles. Y
60 Engage an ecologist to undertake vegetation survey in construction areas prior to undertaking construction activities. v v
61 Temporary pre-construction site rehabilitation. Y
62 Confirm to HDC Environmental Services Manager in writing within 3 months of completion of construction that all
relevant construction have been complied with. Y
63 Traffic during construction to be provided for in the Construction Plan. Y
64 Road vesting requirements (if required). Y
65 Deposit of debris on public roads during construction is to be avoided. Y
66 Environmental management plan to be prepared to ensure compliance with conditions of consent in areas of:
a. Avifauna management conditions M
b. Herpetofauna management conditions
c. Weed control conditions
d. Habitat enhancement and pest control conditions
67 Annual report be provided to HDC by the anniversary of commencement of this consent. Y
68 Avifauna monitoring and management. Y
69 Avian ecologist to be engaged to undertake pre-construction survey of avifauna populations and species abundance at M
site.
70 Monitoring requirements for avifauna survey. Y
71 Post-commissioning bird monitoring. Annual survey for a minimum of two years. Mortality monitoring once per season v
for a min of two vears.
72 Report to HDC of any injury or mortality of Kereru, NZ falcon or NZ pipit through interaction with windfarm v
infrastructure.
73 Falcon monitoring. Y
74 Design of avifauna monitoring programme. Y
75 Engagement of avifauna expert to prepare avifauna monitoring and section of Envi tal v
Management Plan.
76 Avifauna provisions in EMP. Y
77 Herpetofauna (Lizard) management. Y Y




78 Herpetofauna section of the EMP. Y
79 Requirements of herpetofauna management section of EMP. Y
80 Register a covenant over Mt Cass Conservation Management Area no later than 3 months after commissioning the v
wind farm.
81 Conservation Management Area to comply with consent Y
82 Weed monitoring and control programme within Mt Cass Conservation Area and other areas subject to  disturbance v
by the wind farm.
83 Ecologist to prepare weed monitoring and control plan as part of Environmental Management Plan in consultation v
with DoC.
84 Weed monitoring detail. Y
85 Habitat enhancement and pest control programme. Y
86 Habitat enhancement and pest control within Mt Cass conservation area and seasonal pest control in the remainder of v
the windfarm.
87 Restoration Ecologist to prepare habitat enhancement and pest control section of Environmental Management Plan. v
88 Five year plan for habitat enhancement and pest control. Y
89 Research and monitoring for success of habitat enhancement and pest control. Y
90 Habitat Enhancement and Pest Control section of EMP shall include measures for threatened plant species v
management.
91 Performance indicators for success of the EMP Y
92 Silver tussock rehabilitation in areas of temporary disturbance for pre-construction. Y
93 Silver tussock replacement of equivalent areas if permanently removed. Y
94 Surplus li disposal locations as indi in 3 and 4 (Golder Associates) and 5 (MCWF). Y
95 Surface finishing of spoil disposal areas. Y
96 Uphill cut faces and edges of Amuri i finishes to be irregular. Y
97 In condition 96, avoid straight line interfaces between cut faces and original surfaces. Y
98 Amuri li cuts to emulate naturally occurring patterns. Y
99 The Northern Terrace Rd and associated ridge road/ramps cut material disposal, material shall not be side cast down
slope but shall be removed from the work area and disposed of in disposal sites indicated on Golder Associates Plans M
CG151.4-152.4 and Mt Cass Wind Farm plans 4755.1 and 4755.2 Rev B dated 4 May 2021.
100 Mitigation measures for outside treatment of roads in condition 99. Y
101 Relocation of limestone boulders. Y
102 Development of landscape pattern book. Y
103 Form a landscape panel and have that panel available during earthworks - one nominated by HDC. Y
104 The landscape expert panel shall liaise with geomorphological, geotechnical and ecological experts as necessary. v
105 Trial of limestone treatment within 3 months of commencement of consent. Y
106 Methods for trialling limestone treatment. Y
107 Notification of remediation method for Amuri limestone. Y
108 Rehabilitation of cuts and fills other than i Y
109 Locations for the establishment of woody plants and silver tussock within the wind farm site for visual mitigation. v
110 Visual mitigation and remediation plantings to reflect natural patterns as illustrated in landscape pattern book in v
condition 102.
111 The use of plants for mitigation and remediation of visual and landscape effects associated with cut and fill v
excavations.
112 Location and bunding of contaminant storage. Y
113 Site refuelling & oil spill contingency plan submitted to HDC. Y
114 Machinery and plant maintenance requirements to avoid leakage. Y
115 Site spill kits. Y
116 Removal of contaminants at end of construction process. Y
117 Hazardous substances to be stored in accordance with HSNO Act. Y
118 Transformer containment requirements. Y
119 Fire Management Plan.
120 Fire Management Plan shall be available.
121 Minimum requirements of the Fire Management Plan.
122 Accidental discovery of archaeological remains protocol. Y
123 Offer to enter into discovery protocol for Wahi Tapu, Wahi Taonga and Urupa with Te Runanga o Ngai Tahu and Te Y
124 The consent holder shall comply with any accidental discovery protocol entered into under condition 123. Y
125 Notification to Te Runanga o Ngai Tahu, HPT and Te Ngai TGahuriri Runanga at least 10 days prior to earthworks v
commencing.
126 Engage with Waitaha prior to commencing construction. Y
127 The Site Cultural Sensitivity Protocol prepared after the site visits in condition 126 shall be included in the Construction M
Management Plan.
128 Accidental Discovery Protocol — Waitaha. Y
129 Definitions for Noise conditions.
130 Construction Noise shall comply with NZS 6803:1999.
131 Noise limits for windfarm other than construction activities or turbine operation. Y
132 Wind farm operational sound levels. Y
133 Wind farm sound levels apply to the high amenity area at NZMG coordinates 2500630E 5796970N for purposes of
NZS6808:2010, as long as a person on the autism spectrum permanently resides at that dwelling. Y
133a Acoustic Emissions Report to be provided to HDC Environmental Services Manager prior to commissioning of any v
turbine.
134 Requirements for ing compliance with itions 132 and 133. Y
134a Testing for special audible characteristics prior to commissioning. Y
135 Remedial measures if the wind farm does not comply with noise consent conditions. Y
136 Assessment of special audible characteristics. Y
136a dditional noise monitoring. Y
137 Installation of cables to avoid Earth Potential Rise interference with existing communications infrastructure. v
138 Television interference. Y
139 If requested by an operator, ensure turbines outside '1st Fresnel zone'. Y
140 If requested within 12 months of the wind farm operational, il i r loss of radio linking v
service and remedy the loss of service.
141 If requested within 12 months of the wind farm becoming operational, investigate scattering interference/loss of wide v
area coverage service and remedy loss of service.
142 Visibility of aviation navigational lights on turbines or meteorological masts. Provide Council with copy from CAA v
within 7 days of receiving such advice.
143 Provision of a public walking track. Y
144 Public access to the walkway route is to be provided in perpetuity. Cetificate of title within 60 days of construction M
completion.
145 Access restrictions. Y
146 Interpretive signage. Y
147 C ity Liaison Group.
148 Liaison group meetings. Y
149 Objective of the Liaison Group is to facilitate information flow between the consent holder and the community. M
150 C ity Liaison Group input into preparation and review of management plans.
151 The consent holder shall coordinate the community liaison group. Y
152 The consent holder not in breach if any one of specified parties does not wish to be members of Community Liaison M
Group or attend any particular meeting.
153 Consent holder to establish and publicise contact details for a liaison officer. Contact log shall be kept & available to
HDC on request.
154 A complaints register shall be kept & made available to the Liaison group & HDC at all reasonable times on request.
155 Advise HDC of any complaint within 5 days of receipt, and where appropriate, any remedial or corrective actions taken.
156 Statutory Liaison Protocol to be established with Department of Conservation. Y
157 DOC site visits during construction.
158 Purpose of annual meeting with DOC. Y
159 Peer reviewer to be engaged and approved by the HDC.
160 Peer reviewer experience.
161 Annual report to be provided by the peer reviewer. Y
162 Peer reviewer may engage appropriate experts. Y
163 HDC annual review of consent conditions. Y
164 Consent holder to meet costs of review. Y
165 - 179 [Consent holder performance bond requirements. 165 - 179 Y
180 - 184 [Wind Farm decommissioning. Y
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1. Introduction

This Erosion and Sediment Control Plan (ESCP) is intended as a general overview of the erosion and
sediment control principles, practices that are commonly adopted in ESCP’s and Environment
Canterbury’s Erosion and Sediment Control Toolbox (ESCT). This document outlines industry best
practice measures that may be adopted by Mt Cass Wind Farm’s (MCWF) Contractors in association
with the Mt Cass Wind Farm project and is to be read in conjunction with the Construction
Management Plan (CMP).

The purpose of this document is also to describe methods to ensure Hurunui District Council (HDC)
and Environment Canterbury (ECan) that various consent conditions specific to Erosion Sediment
Control (ESC) are being met. To achieve this, the below consents were interpreted as summarised in
Appendix B:

e ECan Consents:
o CRC214150: To use land for earthworks and vegetation clearance within erosion
prone and riparian areas. (Land for Earthworks-Construction).
o CRC214152: To discharge construction phase stormwater to land (Construction
Stormwater Discharge).
o CRC214156: To discharge water within 100m of a natural wetland during
construction of specified infrastructure (Construction Water Discharge).
e HDC Consents:
o RC070250: Land use consent

Please note, this ESCP focuses only on ‘construction phase’ consent conditions and excludes
‘developed phase’ operations and maintenance.

It is noted that the measures outlined in this plan are not the only way in which to manage these
issues and different contractors may have alternative management strategies. It is intended that the
measures outlined in this ESCP are considered a baseline for compliance with the resource consent.
This plan is to be certified by an independent, suitably qualified and experienced certifier/auditor and
the plan document and accompanying certification provided to Environment Canterbury within the
required duration prior to the commencement of construction.

1.1 General

Mt Cass Wind Farm Limited (MCWFL) has proposed the development of a wind farm, near Mt Cass in
North Canterbury. Construction of the scheme will require the development of an access road to the
proposed site, internal roads, a temporary concrete batching plant and construction of a number of
platforms at the location of each wind turbine.

The construction activities, particularly those associated with earthworks, have the potential to
adversely impact the natural environment if not managed in an appropriate manner. This ESCP
outlines mitigation measures that will be implemented in order to manage the erosion and sediment
generated by the earthwork’s activities during construction.

4|Page



1.2 Site Description

The proposed wind farm will be constructed partially along the top of a topographic ridge, and
partially along the lower terrace to the north of this ridge. The ridge extends approximately 7.5km
and trends in a north-easterly direction from Mt Cass towards Oldham Peak. The proposed
development includes the construction of the wind turbines and associated 15km of access, ridge,
ramp and terrace roads, and upgrades to Mt Cass Road as indicated in Figure 1.
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Figure 1 Site Location

The ridge is aligned approximately southwest to northeast and forms an escarpment, with a steep
northerly face and a gentler southerly slope. The escarpment is marked by limestone cliffs, with
perpendicular ribs, comprising limestone pavement and boulder fields, and dry valleys, forming
features on the southern slopes. The existing land use on the ridge is pastoral farming with grazing by
sheep and cattle. On very steep slopes and on rock pavements and boulder fields where grazing is
difficult, native broadleaved forest and shrubland of variable density are the main vegetation.

The wind farm would extend from a point 1.1km west of Mt Cass Peak to the forked east end of the
ridge some 800m to the northeast, southeast of Oldham Peak. The elevation of the wind farm site is
between 400m and 569m. At its closest point, the wind farm is approximately 5.5km to the south-east
of Waipara and about 10km northeast of Amberley. Access to the ridge is currently made possible by
a number of farm tracks off Mt Cass Road which links the site to State Highway (SH) 1 at Waipara.

The proposed wind farm will consist of turbines located along the ridge line. The site will be serviced
by a new access road connecting the western end of the wind farm site to the existing road network
at Mt Cass Road. From the top of the new access road, the turbines to the west are accessed via a
1km road along the ridge and turbines to the east are accessed via the 5km Northern Terrace Road
with ramp roads from the Northern Terrace Road to the ridge. At the end of the Northern Terrace
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Road the road climbs back up to the ridgeline and follows the natural contours to the end of the wind
farm beyond Oldham Peak. For detailed illustrations of the access road, refer the drawings in
Appendix A.

At each turbine location, a temporary flat platform of approximately 45m by 26m will need to be
formed to provide working space to site the crane and for turbine component lay down, as well as to
contain the turbine foundation. Most turbine locations will require a permanent, smaller flat platform
for maintenance purposes. Excess excavated material from these earthworks would be used as fill on
the access and ridge road or disposed of at selected spoil disposal sites across the site.

Other facilities required for the wind farm include:

e Temporary laydown areas for materials.

e Temporary concrete batching plant.

e Temporary offices, workshops, stores and staff facilities.

e An electrical substation, located about 2.8km along the Northern Terrace Road, comprising a
switchyard and two buildings which will house switchgear, the wind farm central control
centre.

e Toilets and staff facilities.

e Aninternal transmission network between the substation and the turbines.

e An overhead transmission line between the substation and the external power grid.

The 33kV reticulation network within the wind farm site will be underground and will be cabled into
the proposed substation. It will then feed into the 66kV network via a 3-phase 66kV transformer.
Power transmission from the site will be via a single 66kV overhead line that will connect into the
national grid at Waipara.

The transmission line from the substation will approximately follow the northern terrace road back to
the top of the access road, then descend down to Mt Cass road near the Tiromoana homestead.
These are covered in separate resources consents and are not covered in this plan.

1.3 Mt Cass Rd Upgrade

The section of Mt Cass Road from the Kate Valley Turn off to the Site Entrance will be upgraded under
and is to be covered under the construction management plan.

Currently the detailed design is not advanced enough to provide accurate controls for incorporation
into this plan. It is anticipated that a separate erosion sediment control plan will be written for this
section of work once the design has been completed and the Contractor engaged to carry out this
work. This document should align with the CMP and all subplans and will be sent to ECAN for review
and approval. The document shall then be appended as a separate sub-plan to the ESCP.

1.4 Development of the ESCP

The proposed sequence of development of this ESCP is set out in the following sections. This plan has
been updated jointly by engineering consultants Tonkin + Taylor, McConnell Dowell (MCD) and their
earthworks subcontractor Taylors, and appropriate consultation with Electonet Ltd the eBoP
contractor. Please note, this ESCP has been completed in parallel to detailed design and as such, some
details and/or figures are indicative and subject to change. This includes the final number and location
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of culverts; extent of rip rap scour protection, laydown areas; soil disposal areas and road geometry. It
is unlikely however that the ESC controls will change.

1.4.1  Submission

This plan will be reviewed by MCWF and certified by Stantec as their suitably qualified independent
person. It will then be submitted to ECan and Hurunui District Council (HDC) for comment. Any
comments from ECan, HDC or MCWF would be included in a revised plan and that final plan
distributed.

1.4.2  Site-Specific Erosion and Sediment Control Work Plans

Before starting each section of construction, a work plan 'checklist' is to be prepared. This work plan
will supplement the existing ESC drawings to provide higher resolution details for installation of
controls at each sub-catchment. The work plan is designed to provide:

o A method statement of how the controls will be built to meet the resource consent
conditions.

e Drawings and specifications of designated sediment control measures.

e Details of any stockpiling locations within the catchment, including erosion and sediment
control measures to minimise construction-phase discharges from the stockpiles.

e Details of methods to minimise discharges into exclusion zones.

e Definition of the discharge points where stormwater is discharged to waterways within site,
or the overland flow path of stormwater discharged to land where it may enter waterways.

e Sign off for the relevant control against the ECan and HDC check lists in Appendix E.

The ESCP drawings and positioning of control devices were completed through desktop analysis.
Control devices supplied in Appendix A are a selection of appropriate solutions, however further
information relating to the exact position and design of each device will follow detailed design. Due to
the vast nature of the site, indicative locations were provided to the closest 10m scale. It may be
possible that the control devices outlined in the drawings need to be re-positioned or substituted
based on changes to the design, discovery of other overland flow paths or features such as rocks
onsite.

It will be the Contractors responsibility to reference the drawings for the general location of devices
(silt fences and/or channels). It will also be the Contractors responsibility to ensure that the most
practical device is installed prior to any earthworks taking place based on being on the ground. This
relates to clean water diversion bunds, all of which have not been able to be shown due to the scale
of the site being reflected in five drawings and purposes of clarity.

1.4.3 Implementation, Monitoring and Adaptation

The contractor will install the agreed erosion and sediment control measures as detailed in the
approved ESCP. The control measures would be monitored at the agreed intervals, and regular
maintenance carried out. The effectiveness of the controls would be re-assessed, and the plan
adapted, and control measures modified if necessary.

If modifications are made then
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e They will be for the purpose of improving the efficiency of the erosion and sediment control
measures and shall not result in reduced discharge quality.

e Be consistent with the conditions of the resource consent.

e Be certified by the agreed SEQP as per condition 13c.

The consent holder shall provide a copy of any such amendment to the ESCP and the certification to

Canterbury Regional Council, Attention: Regional Leader — Monitoring and Compliance, prior to giving
effect to the amendment.

Audits of ESC measures would be completed in accordance with Section 0. Records of these audits
will be maintained by the Contractor and provided to HDC and ECan if requested.
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2. Extent of Land Disturbance

The extent of works covered by this ESCP are listed in Table 1. For thé purposes of adhering to a
construction programme, this ESCP has been submitted in parallel to detailed design. Therefore, exact
figures (such as areas and degrees of slopes for certain areas) are unable to be supplied at this time.

Description: Area (m2) Drawing reference

Construction stage 1 4,400 1017740.2000-311

Construction stage 2 32,809 1017740.2000-311 - 1017740.2000-312
Construction stage 3 19,956 1017740.2000-312

Construction stage 4 52,023 1017740.2000-312 - 1017740.2000-313
Construction stage 5 27,865 1017740.2000-314

Construction stage 6 56,269 1017740.2000-314 - 1017740.2000-315
Spoil disposal areas: Area (m2) Average Slope (degrees) Drawing reference
Area D-1 29,951 20° 1017740.2000-311
Area D-2 8,268 18° 1017740.2000-312
Area D-3 9,836 19° 1017740.2000-312
Area D-4 1,906 20° 1017740.2000-312
Area D-5 13,591 18° 1017740.2000-313
Area D-6 7,967 22° 1017740.2000-314
Area D-7 8,650 8° 1017740.2000-314
Area D-8 5,506 24° 1017740.2000-314
Area D-9 26,852 32° 1017740.2000-315
Area D-10 13,644 20° 1017740.2000-315
Area D-11 1,737 9° 1017740.2000-315
Area D-12 25,660 25° 1017740.2000-315
Laydown areas: Area (m2) Average Slope (degrees) Drawing reference
Area L-1 27,000 4° Figure 4 Section 3.1.2
Area L-2 13,300 8° 1017740.2000-311
Area L-3 5,300 6° 1017740.2000-313
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Concrete batching plant

9,836

11°

1017740.2000-312

Substation / Operations
and maintenance areas

To be completed
following detailed design

To be completed following
detailed design

All drawings

Turbine platforms

“ “

“ “

All drawings

Total

“” o@

Table 1 Extent of Work
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3. Construction sequence and methodology

The site will be broken in to six zones to stage the construction. These zones are shown in Figure 2
and are intended to follow a logical construction sequence and provide a staged entry to the site to
ensure that all ecological controls and consent / landowner agreements are implement via a permit to
work system.

i [sracee]

1017740.2000-315

1017740.2000-314

STAGE 4
1017740 2000-313
STAGE 3

oy
1017740 2000-312
STAGE 2

<& A
S

‘sn{\eet (:\

y
1017740.2000-311

Figure 2 Mt Cass Construction Zone Boundary Plan (refer Appendix A sheet 1 for more detail)

Construction is likely to occur in a linear and progressive manner along the ridge. The sequence is
likely to follow the 13 steps provided below. A more detailed description of works including dates are
provided in the construction sequence in Appendix G.

1. [Installation of sediment control measures in sequence with earthworks.

2. Earthworks for and construction of the access road and the construction camp and laydown
area at the foot of the access road.

3. Earthworks for and construction of the western extension followed by the northern terrace,
ramps roads, and sections of road starting at the western end and with the Cass Spur Road
and the Southern Spur Road. This would include the creation of the spur roads and the
turbine platforms. The concrete batching plant area and other laydown areas would be
created as the earthworks moved through that area.

4. Construction of the Northern Terrace Road and the Ramp Roads, starting at the western end
and continuing progressively east along the terrace.

5. Construction of the Ridge Road progressively to the east.

6. Spoil disposal areas close to the current earthworks work front would be developed to
minimise the haul to more distant spoil disposal areas and to prevent weed spread.

7. Cable reticulation along the Ridge and Northern Terrace Roads would be installed once the
road is initially cut to subgrade and prior to basecourse placement.

8. Substation and transmission line construction.
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9. Mt Cass Road will be upgraded, under a separate contract so as to not affect earthworks on
the wind farm site.

10. The concrete batching plant would be established and excavation for the turbine foundations
undertaken, permitting construction of the turbine concrete foundations.

11. Turbine foundation construction would progressively move along the wind farm, some
distance behind the earthworks.

12. Turbine erection would similarly follow along the wind farm behind foundation construction.

13. Progressive commissioning.

14. DOC track extension

3.1 Site Laydown Areas

Two site lay downs will be constructed by removing and stockpiling topsoil for later re-instatement.
Imported aggregates will be used to form a hard stand area in both yards.

3.1.1  Site Office & Laydown

The main site office is located at the entrance of the site as illustrated in Figure 3. The trees through
the middle of the site will be removed and placed into stockpiles where they will be mulched for
future landscaping on the project. Once this is completed, the topsoil stripping operations will
commence.

The topsoil will be placed in a stockpile area outside of the yard outline, where it will be stored for the
duration of the project prior to being re-spread over the yard area prior to disestablishing from site.
Some of the topsoil will also be utilised as a form of erosion control creating an earth bund around
the yard area, which will stop water runoff to the surrounding areas.

Where required, localised casting and filling of in situ material will be undertaken to ensure a flat
surface is available for the purpose of running the project from the yard area. Aggregate will then be
imported from the yard and spread and compacted to a minimum depth. A silt fence, K-Log channel
and sediment decant earth bund (optional) have been specified on the northern edge of the carpark
to treat any sediment mobilised due to vehicle movements in the carpark.
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ACCESS ROAD

LAYDOWN AREAS

MT CASS ROAD

Figure 3: lllustration of three separate laydown areas located on right of entrance to project site (Note internal shelter belts
will be cut down and mulched).
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3.1.2  Symonds Road Construction Yard

A second hard stand will be built at the intersection of Mt Cass and Symonds Rd. This yard is used to
store the wind turbine tower and blade units prior to transporting them to the site. The site is flat and
poses very little risk from an erosion and runoff management perspective. The construction method
will be the same as the main site laydown area.  This is shown in figure 3 below.

Symonds Road

o o——0—0——0

7
="

a i - o o - i - q Oey—O——0 [

Figure 3 lllustration of ‘Symonds Rd construction yard” used to store the wind turbine tower and blade units
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4. Erosion and Sediment Control Principles

4.1 Overview

The key principles to be employed for this ESCP are to stage and undertake the earthworks in a
manner that minimises the potential for erosion of the exposed soils, and to employ control devices
to manage all sediment-laden water prior to discharging from the site. Control of water runoff or
concentrated water flows is one of the key focuses for this project given the topography. The ECan
ESCT and this ESCP take a best practicable option (BPO) approach to the management of erosion and
sediment control.

4.2 Principles

42.1 General

Guidance on the appropriate control measures is provided by ECan’s ESCT which sets out guidelines
for land and waterway-disturbing activities that can cause sediment and dust discharge to water and
air. The guidance and all associated resources are available at https://esccanterbury.co.nz. The key

principles of the ESCT are summarised below and incorporated throughout this document:

e Minimise disturbance

e Do the construction in stages

e Protect slopes

e Protect waterways

e Stabilise exposed areas quickly

e Consider the weather

e |nstall perimeter controls and diversions
e Use sediment control tools, including mixing and matching tools as necessary
e Adjust the plan as needed

e Monitor and adjust tools

e Training and developing experience.

42.2 Design Storms

Rainfall for the design storm events has been obtained from the High Intensity Rainfall Design System
(HIRDS). This software provides rainfall intensities for events of variable duration and variable return
period specific to the location being assessed and the runoff characteristics of the catchment under
consideration. The runoff coefficients are based on HDC’s Development Engineering Standard for
bush, pasture and berms on poor draining soils with additional factor for >20% ground slopes for
overland flow and unsealed metalled pavements.

Two rainfall scenarios form the design basis of detention features and permanent road relating to ESC
measures. These scenarios are commonly referred to as the Annual Exceedance Probability (AEP) or
the Average Return Interval (ARI) and were agreed during the Environment Court proceedings. Key
features of the rainfall design scenarios are as follows:
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1. 5% AEP) / 20-year ARI:
All ESC runoff and sediment control (detention features) during construction.

o Based on 10-minute duration storm.
o 50.7 mm/hr (HIRDS, 10 min duration)
o Collected runoff is designed to pass through culverts under the road located at

appropriate low points.

Runoff coefficient 0.40 (overland flow), 0.5 (unsealed metalled pavements)

No climate change allowance has been made as detention features are designed and
constructed for the purposes of construction phase only.

2. 2% AEP / 50-year ARI:

o All runoff and sediment control (detention features) for permanent roads.

o For the larger flood flows the road may be overtopped briefly during the flow peak
but flow will remain confined to the same flow channel either side of the road
formation.

o No climate change allowance has been made as the road and drainage is designed
and constructed for the purposes of access for the next five years only.

Please note, the primary stormwater conveyance network (v drains and culverts) is designed convey
events up to (and including) the 10% AEP 24 hr rainfall event. Please refer to T+T report Access Road
Design Report - 80% Detailed Design, December 2022 (1017740.2000 v1.0) for further information on
stormwater and pavement design.

4.2.3  Specific Principles in Relation to Mt Cass

A key requirement of the ESC measures is the control of sediment in relation to the sinkholes. The
principles for managing sediment in relation to discharges in the vicinity of sinkholes are:

o Use of ESC measures to provide diffuse discharge of runoff from disturbed sites to vegetated
surfaces rather than point discharge.

e Avoidance of additional runoff to catchments with sinkholes.

e Maintenance of the natural style of runoff and percolation, and wherever possible flow paths
which convey flow overland to sinkholes.

Areas of sinkholes near the construction footprint are identified in Appendix D and will be identified
on any Site-Specific Erosion Sediment Control Plans. Refer section 4.3.5.

The project site is described as land of gentle to steep slope, soft rock country and other land with
moderate to steep slopes. Importantly, there are no permanently running watercourses crossing the
site. The proposed works however cross several gullies that would carry flow under high rainfall
conditions. The waterways considered to meet the definition of river, and the wetlands considered to
meet the definition of natural wetland within the project site are identified in Figure 6. The buffer
areas adjacent to the waterways and wetlands are identified in Figure 6 and 7. Refer to ESC drawing
1017740.2000-313 for detail on dirty water diversion and treatment measures specific to these
wetlands.
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Figure 4 Waterways within and near the Project Site. Please note, due to the scale the wetlands are illustrated more clearly in
Figure 7.

With reference to the two wetlands located adjacent to the northern terrace road west (figure 7); a
series of preventative controls will be installed to reduce runoff into these low areas. These controls
include:

o Silt fences: Placed immediately beside the road on the northern (lower) side to capture and
contain any silt runoff and/or dust from the road. These fences will essentially line the entire
length of road to protect the wetlands as a primary measure.

o Dirty water diversion channels: Placed on the outside (lower) side of the silt fence as a
secondary measure to divert any runoff that has passed through the silt fence. These
channels will essentially run the entire length of road to protect the wetlands. They will be
constructed to on a gentle cross-grade to the natural contours to ensure ‘dirty water’ is
routed around the wetlands to discharge downbhill.

o (Clean water diversion bunds: Installed in strategic locations on the uphill side of the road, to
route clean water sheet flows away from soil disposal site D5 (as illustrated on ESCP drawing
1017740.2000-313).

e K- Log channels: Mesh tubes filled with bark chips and a granular anionic polyacrylamide
(PAM) flocculant designed to be installed at the end of each dirty water diversion channel.
The K logs will essentially treat the dirty water to ensure settled site remains contained. For
further information refer section 4.3.4.

o Sediment decant earth bunds: To be installed where overlands flows converge resulting in
elevated flow requiring pre-treatment. For example, downhill from turbine platform 8F.
These will be established using level spreaders and/or cut off drains to aid in the collection
and dispersal of sheet flows across a wider area.
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Figure 5 20m Buffer around Waterways within the Project Site.
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Figure 6 10m and 100m Buffers Around Natural Wetlands Within the Project Site

Deploying the best practicable option method involves choosing one of the control mechanisms
described in the following sections. These have been taken predominantly from the ESCT and the
New Zealand Forest Road Engineering Manual (NZFREM). The selected methods shall be reviewed
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and adapted as necessary throughout the project based on the success of the particular method in
achieving sediment and erosion control. For the purposes of erosion and sediment control the project
can broadly be broken into five segments, namely:

1. The Ridge Road, Western Road, and turbine platforms, constructed along the ridge of the site,
with limited catchment from either direction.

The Access Road, constructed on moderately steep side slopes.

The Northern Terrace Road, constructed at the base of the north scarp face.

The Ramp Roads constructed on the steep scarp face.

Disposal areas, constructed on shallow to moderately steep slopes.

vk W

The catchment areas and size of each catchment within the project site are identified in the table in
Appendix C and catchment plans in Appendix E. Most of the ground exposed during construction will
be limestone, with varying degrees of weathering, which has a high natural resistance to erosion. The
soils most susceptible to erosion will be the topsoil and other near surface soils which overlie the
rock. Small quantities of these soils will be exposed in the cut faces; however, they will be at their
most vulnerable to erosion when stored in stockpiles.

In order to manage these issues, the following strategies will be adopted:

e Topsoil required for re-vegetation of permanent slopes will be stored along the alignment.

e Other soils will be taken directly to spoil disposal sites.

e Spoil disposal areas will be re-vegetated progressively as material is placed. In practice this is
likely to involve sowing areas with pastoral grasses in blocks of approximately 1 ha, although
this would depend on weather or seasonal conditions and the quantities of material being
moved at any particular time. While awaiting re-vegetation, topsoil surfaces will be stabilised
using methods such as soil binders, geotextiles, erosion control blankets and mulching.

e Asfarasis practical, permanent slopes will be covered in topsoil and re-vegetated as soon as
possible following formation.

4.3 Erosion and Sediment Control Measures

The following sections provide a preliminary assessment of how it is intended to control sediment and
runoff for the proposed project options. The actual measures used in construction may vary,
depending on contractor preference and the final design layout. However, all measures either
currently proposed or as modified for construction, will be compliant with the ESCT.

43.1 Install Perimeter Controls and Diversions

A key method to minimise erosion and the discharge of sediment laden runoff is to prevent water
entering from outside of the earthworks site. The ESCT promotes the separation of clean water (that
which has run across undisturbed ground) from dirty water (that which has run across disturbed
ground). Water which falls within the construction zone ideally should be treated before reaching a
clean water body.

For many parts of the site, particularly along the initial uphill section of the access road, the relatively
small catchment areas involved would make this separation overly complex and impractical to build
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and maintain the necessary devices. It is our view that the less soil disturbance the better. Given the
steep topography, extensive clean water diversion channels (or stabilised earth bunds) would have to
be constructed approx. 10m away on the uphill side, effectively ‘above’ the access road. It is likely
that the excavations involved to establish these clean water diversion bunds will cause unnecessary
sediment release and pose safety issues to the excavator operator.

If clean water diversion bunds were constructed (indicated by the yellow line in Figure 7), they would
need to be extensive to avoid any spill over into the road below. To divert clean water from mixing
with sediment from the road, they would also need to run parallel to the constructed road for the
entire length of the road where they would discharge to a localised area. Significant surveying and
construction techniques would need to be employed to ensure that flow does not concentrate at low
points and spill out (for instance in gullies), rendering the channel impractical.

For these reasons we consider the construction of clean water diversion bunds on a steep hillside
(above the primary conveyance channel) as being complex to construct, capable of creating more
sediment release and an unnecessary health and safety risk. Our approach therefore is to allow clean
overland flows to run into the rock lined channel on the interior side of the access road where
necessary. If any mixing occurs with ‘dirty” water residing in the drain; coarse sediment capture will be
provided ‘in-situ” within the rock lined channel, followed by sediment traps described further in

section 4.3.4. Treated water will then be dispersed downhill into long grasses to replicate natural
processes through culverts at designed locations. The actual extent of the work site requiring the
combining of clean and dirty water on steep uphill slopes will be defined following detailed design.

Figure 7 Photo Depicting the Steep Slopes Above and Below Where the Access Road will be Constructed.

In lower grade areas that allow for controlled overland flows, the approach will involve stripping of
topsoil and some of this material will be used to form bunds along the uphill edge of the construction.
These bunds (approximately 0.5m high) will prevent overland flows from entering the construction
zone. Water re-directed by these bunds will be taken to natural low points where adequately sized
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culverts will be used to bypass the water beneath the construction zone and long-term corridor. In
limestone areas, point discharges of the water into sinkholes will be avoided.

4.3.2  Minimise Disturbance and Stabilise Exposed Areas Quickly

As previously mentioned, most of the ground exposed during construction will be limestone, with
varying degrees of weathering, which has a high natural resistance to erosion. The soils most
susceptible to erosion will be the topsoil and other near surface soils which overlie the limestone. It is
noted that parts of the construction footprint are located within identified high soils erosion risk
areas, as shown in Figure 8.

0 0.6 1.2 N
e <ilometers

Legend

MtiCass - Wind farm construction footprint
I Realignment footprint
| | High Soil Erosion Risk

Figure 8 Areas of High Soil Erosion Risk

Small quantities of these soils will be exposed in the cut faces; however, they will be at their most
vulnerable to erosion when stored in stockpiles. In order to manage these issues, the following
strategies would be adopted:

e No earthworks shall occur within active flow paths of water, areas of saturated soils, or where
soils are unstable due to transient water content for the period of the rainfall and the
following 12 hours after cessation of the rainfall.

e Only topsoil required for re-vegetation of permanent slopes will be stored along the
alignment.

e Topsoil which is surplus to these requirements will be taken to spoil disposal areas
immediately.
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e Spoil disposal areas will be re-vegetated promptly and progressively as material is placed. In
practice this is likely to involve sowing areas with pastoral grasses in blocks of approximately 1
ha, although this would depend on weather or seasonal conditions and the quantities of
material being moved at any particular time.

o While awaiting re-vegetation, topsoil surfaces will be roughened in accordance with Checklist
6 of the ESCT or protected with straw mulching pressed into the surface with crimping discs in
accordance with checklist 11 of the ESCT. Refer to Figure 9 and Figure 10 below.

e Asfarasis practical, permanent slopes will be topsoiled and re-vegetated as soon as possible
following formation. Any topsoil stockpile that is intended to remain in situ for more than 4
consecutive weeks shall be hydroseeded if intended to remain for more than 4 months.

e Roadside channels will incorporate check dams and hard armouring as required to slow flow
velocity to below levels that cause scouring in the channel.

e Culvert inlet/outlet energy dissipation devices will be constructed early to provide protection
against concentrated flows. Refer stormwater design report.

Figure 9 Soil Surface Roughening to be Employed Downstream of Areas Where the Soil has been Disturbed.

Figure 10 Straw Mulching to be Used in Conjunction with Surface Roughening.
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4.3.3 Sediment Control Tools to Prevent Sediment Leaving the Site

Prevention of sediment leaving the site will be achieved by appropriate treatment of all collected
rainfall runoff and the removal of soil from vehicle tyres at or prior to the exit points. The earthworks
operation will essentially be self-contained within the construction site. Earthworks trucks will not
generally use public roads during the project, except for limited quantities of specialist materials
which cannot be supplied from on-site excavations.

Movement of vehicles from the construction site onto public roads will consist mostly of turbine
delivery trucks, material delivery vehicles e.g. reinforcing steel, and light vehicles to transport the
workforce to and from site. The concrete trucks may also return to home base between pours. Access
onto public roads will be restricted to one access point off Mt Cass Road where the rumbled strip will
be established. In order to mitigate the transfer of sediment onto the public road system, the
following measures will be implemented:

e Haul roads traversed by road vehicles will be sealed (southern access road), surfaced in
limestone or imported basecourse to form an “all weather” surface that will minimise the
sediment that can be picked up by vehicles.

e Rumble strip (cattle stop or similar) will be utilised at the formal exit points to remove
sediment before vehicles leave the site, such as the example shown in Figure 11.

e Sweeping of intersection points with public roads from time to time as required to keep them
to a standard acceptable to the district council.

e The section of access road immediately in from Mt Cass Road may be sealed (for dust control)
which will also help to avoid sediment pick up over this section of road.

e Reference to protecting the road surface with basecourse will be covered in the geotechnical
/ pavement design scope.

Figure 11 Rumble strip similar to that illustrated above will be placed at the main site access.

43.4  Sediment Control and Treatment Devices

The erosion and sediment control methodologies adopted for this project are aimed at ensuring a
high level of treatment for low and medium intensity rainfall. Control devices have been selected
from the ESCT, NZ Forest Road Engineering Manual and recent industry innovations. Where feasible,
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some of the below devices will be employed in specific areas (refer appendix E — ESCT checklists) for
detailed descriptions on their purpose, installation requirements and standard detail.

One particular sediment control device suited to this type of topography are Kiwi Logs, (or ‘K-log
channels’ as depicted in the Appendix A - ESCP drawings; and Appendix F for standard details). These
devices are mesh tubes filled with bark chips and a granular anionic polyacrylamide (PAM) flocculant.
They are available in varying sized lengths, up to 3m long. K-log channels can be used either on their
own, or interspersed with non-active sediment logs, to capture sediment as it flows through in the
form of dirty water. The use of K-log channels support or ESC philosophy of in-situ treatment as
opposed to construction of extensive sediment basins on the ridgeline. Further, K-log channels enable
‘diffuse’ treatment by maintaining existing surface drainage patterns and pathways; and natural
processes such as long grasses over broad areas as opposed to point source discharges from a pipe
outlet.

K-Log channels have been specified downstream of sediment disposal areas at the confluence of
overland flow paths (as illustrated in Figure 12). The K-log channels will primarily be used for
treatment of dirty water only. It will be the Contractor’s responsibility to ensure the K-log channels
are installed in areas of shallow grades (refer supplier specification). In some cases, K-log channels can
be used in conjunction, or in replacement of sediment decant bunds depending on the extent of
disturbed land and confluence of channels. It will also be the Contractors responsibility to size the K-
log channels (treatment is a function of length) for each location.
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Figure 12 Example of typical K log channel placement.

Figure 13 illustration of K-log channels and natural fibre matting successfully retaining fine sediment. (Source: EnviroCo)

e Sub-strata and topsoil samples have been taken and bench tested with PolyDADMAC organic
coagulant to ensure optimal performance of the K-log channels. It is vital that the K-Logs are
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installed and accordingly to the suppliers specification to ensure TSS concentrations are less than
100mg/L. For larger catchments (disturbed area exceeding 0.3 ha), sediment retention ponds
constructed in accordance with the ESCT may be appropriate. An example of ESC measures set up
within a catchment where access or haulage road construction is occurring is shown in Figure 14.
This identifies the contributing upgradient catchment as the purple dashed line.

- Table drain lining
constructed early

Crop out pit prior
to inlet

Energy
dissipation
constructed early

/ Culvert

i g mmam m———— - - —
/ Level spreaders dissipation

Silt fences at constructed as » constructed early
toe of batters decanting earth bund

Figure 14 Example set up of ESC measures for a sloping catchment with road construction

Figure 15 Example of energy dissipation rip rap (left) that will be employed in steep grade areas within the channel; and a
sediment trap (right) that may be dug upstream of culverts. (Source: NZ Forest Road Engineering Manual).

Sediment traps will be constructed upstream of culverts throughout the access road. Given the
confined nature of the road, they will be excavated on the interior side and be approx. 1.5m deep,
2.5m long and 1.0m wide. Water will enter the sediment trap having passed through approximately
45-100mm sized rip rap to absorb energy and provide some coarse sediment capture.
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For any section of the works located within a natural depression, rainfall runoff within this catchment
will continue to infiltrate into the ground as it currently does. The disturbed formation within this area
will be bound by silt fences where necessary while the side batters are being re-grassed. Silt fences
will be design and installed in accordance with ESCT.

435  Sinkholes
The objectives for sediment control around sinkholes is to:

e Prevent further sediment entry into the sinkhole due to construction earthworks

e At completion, re-form slopes to a form resembling a natural contour and redirect rainfall
run-off into the sinkhole; this re-directed runoff is to be of a similar quality and quantity (both
rate and volume) to that which would have entered the sinkhole prior to the earthworks.

Due to the significant number of small karst features, control measures have not been illustrated on
the drawings. As required under condition 37b of HDC consent RC070250; sediment entering
subterranean karst features will be minimised in the following manner:

e Runoff should provide diffuse discharge to vegetated surfaces.

e Additional runoff to sinkholes should be avoided.

e Aim to maintain the natural runoff and percolation and if possible, the flow paths.

e Development should be staged to ensure exposed earthworks are kept to a minimum and
revegetated promptly and progressively.

e Where practical, install silt fences as per Appendix A drawing 1017740.1000-323) on the side
of each karst feature that is exposed to the highest risk of sediment.

e Sinkholes should generally be avoided rather than built over.

e [f the incoming water is considered ‘dirty’ install a dirty water diversion channel (as per
Appendix A drawing 1017740.1000-320).

e Monitor the karst feature to assess draw down and if necessary, pump out any sediment
laden water following rainfall.

In locations where the sink holes natural catchment has been reduced by the proposed works, a
suitable portion of clean or treated run-off will be diverted from an adjacent catchment to maintain a
similar natural catchment area. In locations where the sink holes natural catchment has been
increased by the proposed works a suitable portion of clean run-off will be diverted away from the
sink hole to maintain a similar natural catchment area. In all cases, runoff directed towards a sinkhole
will be via a vegetated catchment.

In other areas there are likely to be sinkholes or ground fissures which are unavoidably on the road
alignment. These sinkholes or fissures will be investigated with ground penetrating radar to establish
size. It will be possible to "bridge" such sinkholes/fissures with a filtered and reinforced arrangement
of fill. This would allow water to percolate in but without carrying sediment with it. Alternatively, a
decanting earth bund and/or K-log channel shall be positioned upstream.

4.3.6  Spoil Disposal Sites

Indicative spoil disposal areas have been identified by MCWF using criteria which seek to avoid or
minimise impacts on the biodiversity and geomorphological features at Mt Cass. Stockpiles and spoil
sites will need to be individually managed for sediment generation.
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Prior to soil being spread onto a consented disposal area, the area will be clearly marked out, and
topographic features (such as overland flow paths or gullies) identified. A site specific workplan (refer
section 1.3.2) checklist(s) will be carried for each disposal area out at this time. As part of this process,
a site-specific checklist will be completed depending on which control measure(s) will be installed
(refer Appendix F).

Due to the steep terrain and volume of spoil at sites D9, D10 and D11, clean water cut off bunds will
be established during the site specific workplan phase. For the purposes of this desktop-based
assessment, silt fences and sediment decant earth bunds have been provided only. Most likely, the
primary road drains (on the interior side) will act as the clean water diversion channel. This ‘v’ channel
will collect all runoff from the road and route flows above and away from the spoil down gradient.
Emphasis will be ensuring road runoff discharging from the culvert(s) does not scour and/or
undermine the spoil sites.

Due to the steep terrain and rock features at sites D9, D10 and D11, there is potential to create
unnecessary sediment release due to topsoil disturbance required to establish clean water diversions.
As per HDC consent condition 56, a clean water diversion shall be constructed where there is a
‘significant catchments’ above the spoil disposal site. Due to the elevated position of the soil disposal
sites D9, D10 and D11, and the fact that the road ‘v’ drain will intercept and rerouted upstream runoff
away from the soil below; we do not consider these catchments as significant. Following the site
specific workplan, silt fences will be installed on the downhill side of the soil disposal perimeter.

Depending on the grade, and the site will then be prepared by way of stripping the topsoil and using
that as uphill bunding. Any soft soils from the surface will be stockpiled for landscaping use at a later
date. Where necessary, steep slopes will be benched, and sub-surface drainage installed. The
foundation of each spoil site will then be contoured and compacted if required. Supervision and
sampling of this process will be carried out by Tonkin + Taylor Geotechnical Engineers. Particular
attention will be made to the toe bund to prevent subsidence. The toe bund will be constructed of
compacted soil of low organic matter to ensure structural integrity.

The spoil sites will upon completion be covered with original topsoil and vegetated with suitable
ground cover. This will include non-invasive grass species or re-vegetated with silver tussock to no less
than 20% cover, as soon as practicable after it has been fully utilised, in order to prevent scour and
avoid sediment being washed into adjacent watercourses. Further information on the planting
methodology will be provided following detailed design.

4.3.7  Works Near Waterways

There are no permanently flowing waterways within the project site however there are two areas
where works will be within the riparian margin of ephemeral streams (refer Figure 6). Given
waterways are not permanently flowing and works will be in dry conditions, diversions are generally
not expected to be required, and if necessary due to significant rainfall events would be for a short
duration. SSESCPs are to be developed for all works within riparian margins. No earthworks shall
occur within active flow paths of water, areas of saturated soils, or where soils are unstable due to
transient water content for the period of the rainfall and the following 12 hours after cessation of the
rainfall.
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5. Performance Inspection and Maintenance

5.1 Overview

Erosion and sediment control measures will be installed, maintained, monitored and audited

throughout the contract works. Table 2 Outlines the performance inspection and maintenance

requirements of the control measures put in place. An independent appropriately qualified person

will be engaged by MCD to audit bulk earthwork activities on an as — required basis during

construction to ensure that the sediment and erosion control measures are being constructed and

maintained in accordance with this plan. This person will be approved by ECan’s Regional Leader —

Monitoring and Compliance as being competent and suitable to provide such certification.

Confirmation of this appointment will be made in January 2023.

Meeting environmental compliance measures as outlined in the consent conditions relies heavily on

the performance and maintenance of control measures. Much of the ability to prevent sediment

laden runoff resides with the innovative K log channels. These devices have been specified due to

their high performance with silt soils, the vast scale of the project site, and approach to minimise

earthworks in order to construct larger, more conventional controls such as sedimentation ponds. To

maximise their performance, topsoil and deeper clay samples from across the project site have been

analysed and bench tested in the laboratory to ensure the PolyDADMAC organic coagulant

concentration is calibrated correctly to the soil chemistry and particle size distribution. Results of this
testing will be available in January 2023.

Performance Inspection and Maintenance

Frequency

Control Measure

Sediment Retention
Ponds

In accordance with ESCT checklist 15

Daily, when > 5mm/hr
of rain is forecast, and
After Storm Event

Decanting Earth
Bunds

In accordance with ESCT checklist 16

Daily, when > 5mm/hr
of rain is forecast, and
After Storm Event

Silt Fences

In accordance with ESCT checklist 17 and 18

Daily, when > 5mm/hr
of rain is forecast, and
After Storm Event

Diversion bunds,
check dams and
channels

In accordance with ESCT checklist 1, 2 and 3

Daily, when > 5mm/hr
of rain is forecast, and
After Storm Event

Stabilising areas

In accordance with ESCT checklist 6, 7, 8,9, 10, 11, 12
and 13

Daily, when > 5mm/hr
of rain is forecast, and
After Storm Event

K-Log channels

In accordance with supplier recommendations

Daily or After Storm
Event, replacement of
flocculant media 2-3
times per year

Table 2 Performance inspection and maintenance plan.

29| Page




Due to the use of the K-Log innovation, the earthworks Contractor will be supported by EnviroCo as
proprietary owners of the K-log devices to ensure their performance. EnviroCo will also provide
technical support and supply of replacement materials. MCWF’s Project Engineers shall
independently audit the erosion and control measures at monthly intervals at least twice per year
during construction. The earthworks Contractor will also have their environmental team carrying out
regular inspections of the controls and their environmental advisor carry out a monthly inspection as
required in their procedures. For detailed device — specific inspection and maintenance checklists,
refer to Appendix F.

To minimise the risk of significant sediment runoff from the construction works, the earthworks
Contractor shall inspect and ensure effective functioning of devices daily and if rain is forecast with a
total rainfall depth of greater than ten millimetres per 24 hours, or at an intensity exceeding five
millimetres per hour.

5.1.1  Water Quality Monitoring

The monitoring will support an adaptive water management approach where it can provide feedback
on the effectiveness of controls and the need for modified or additional controls. Water quality
monitoring will be carried out by a suitably qualified person during construction and will include at
least the following:

e FEarthworks should be programmed based on weather outlook, i.e. if heavy rain are forecast,
consideration should be given to delay or limit the earthworks;

e Visual inspections of the receiving environment while works are being undertaken i.e. looking
for any noticeable changes in water clarity or colour between upstream and downstream of
the works areas;

e Responding to deficiencies observed during inspections (e.g. modifying diversion/cut-off
berms/canals, modifying erosion control measures, etc.); and

e De-silting the sediment control channels and /or bunds as required. The sediment control
ponds will be cleaned out when sediment has accumulated to 20% of the total pond volume.

To meet conditions 28 - 35 of combined ECan consents CRC214152 and CRC214156 the following
approach will be taken:

e Audited erosion and sediment control measures at least twice per calendar year during
construction to ensure that the erosion and sediment control measures are constructed and
maintained in accordance with the relevant SSESCP by the independent, suitably qualified
person(s).

e Records of the audits and any resulting on-site amendments shall be kept and provided to
Canterbury Regional Council, on request.

e Deploy a Total Suspended Solids (TSS) meter or any other recognised measuring device to
determine the concentration of TSS in the discharge from representative sites. The TSS meter
or measuring device shall be:

o Used by a suitably qualified person in accordance with the manufacturer manual
specific to the device used;
Calibrated to the soil and environmental conditions found on the site; and
Used in general accordance with the Erosion and Sediment Control Toolbox for
Canterbury (2017).
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During works and when a discharge of construction phase stormwater is occurring from
disturbed areas, the discharge from the site shall be visually assessed for any sheen of oil or
grease or discolouration.

o Observations shall be photographed and recorded; and

o Records of visual assessments including photographs shall be kept and provided to
Canterbury Regional Council on request.

If the visual assessment and observations undertaken in accordance with Condition (29)
indicate a direct overland flow connection from the activity to a surface waterway (not
connected to any other activity or sources) which results in a decrease in visual clarity, water
guality monitoring shall be undertaken to ensure compliance with Condition (3) in accordance
with a method provided for under Condition (31).

If the visual assessments and observations undertaken in accordance with condition (30)
indicate a sheen of oil or grease or discolouration. If the water quality monitoring required by
condition (31) identifies an exceedance of the TSS limit in condition (3)(c), then:

o The discharge shall cease immediately;

o The discharge shall only recommence once amendments have been made to the
treatment process such that:

= ATSS concentration of 100 milligrams per litre in the treated discharge is

achieved; and

= The source of the sheen of oil or grease or discolouration has been removed.
MCWEF shall maintain a record of any water quality monitoring undertaken in accordance with
condition (31) and any of the actions undertaken in accordance with condition (32). This
record shall be provided to the Canterbury Regional Council on request.
Once a year during the period of construction and for one year following the completion of
construction activities, the Consent Holder shall undertake the following monitoring:

o The monitoring shall be carried out by a suitably qualified person at the following
NZTM locations shown on Plan CRC214152D, attached to and forming part of this
consent:

= 1589202E, 5230108N (Dovedale);

= 1587336E, 5229983N (Cass Middle);

= 1586490E, 5229918N (Homestead); and

= 1588492EF, 5232496S5N (Mothering Gully stream)

o Water quality shall be monitored in terms of:

= Suspended and dissolved water quality measures, including hydrocarbon
indicators which detect the presence of fuel, hydraulic oils and lubricants;
and

= Deposited fine sediment surveys (following the procedures set out in pages
17-20 Clapcott et al (2011)

o Results of the sampling shall be compared with the following alert trigger water
quality measures - Schedule 5, Table S5A/B 'Hill fed lower" If there is more than 20%
increase on past survey results

= for:

= Temperature

] pH

= Visual clarify

= Total Petroleum Hydrocarbons (TPH)
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5.1.2

=  Poly Aromatic Hydrocarbons (PAH)
o Should any sample results record above water quality or deposited sediment alert
triggers in Condition (34)(c) (I and ii) the following actions shall be undertaken
= The on-site controls are to be inspected and where additional controls are
required these are implemented; and
= Sampling set out in Condition (34)(a) to (34)(b) shall be repeated one month
after any alert trigger level exceedances.

o Should three consecutive follow up monitoring rounds required by Condition (34) (d)
(i) have results which exceed the alert level triggers the following actions shall be
undertaken:

= Notification of the exceedances to Canterbury Regional Council, Attention:
Regional Leader — Monitoring and Compliance

= Aninvestigation into the water quality effects shall be undertaken and shall
include the following:

e Determine if the exceedances are a result of the discharges of
stormwater from the site

e |dentify the risk by the environment from the exceedances;

e Identify and undertake mitigation and actions to prevent further
exceedances (this could include flushing of any deposited sediment
from the site); and

e Provide a report within 3 month(s) to the Canterbury Regional
Council, Attention: RMA Compliance and Enforcement Manager, that
documents the investigation.

MCWEF will submit laboratory results for all water quality samples collected as per Conditions
(32) to Canterbury Regional Council, Attention, RMA Compliance and Enforcement Manager
within five working days of the laboratory results being reported to the consent holder. The
data shall be provided in a format suitable for electronic upload to the Council’s water quality
database.

Post Construction

In the event of MCWF or its contractors ceasing work on-site, adequate preventative and remedial

measures shall be taken to control sediment discharged exposed or unconsolidated surfaces. These

measures shall be maintained for so long as necessary to prevent sediment discharges from the earth

worked areas.

All erosion and sediment control measures shall not be decommissioned until the works area is

stabilised. Decommissioning measures shall be undertaken in the following order:

All disturbed areas shall be stabilised and/or re-vegetated following completion of the works
to achieve vegetation cover that is effective at minimising sediment run-off;

Any visible debris, litter, sediment and hydrocarbons shall be removed from all sediment
control measures; and

Erosion and sediment control measures shall be removed.

Any material removed in accordance with Condition (23)(b) shall be disposed of at a facility
authorised to receive such material.
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6. Appendices

Appendix Description

A ESCP Drawings and Standard Details
B Consent Conditions

C Catchment Areas and Flow Rates

D Sink Hole Locations

E ECan Toolbox Checklists

F Sub Catchment Extents and Labels
G Construction Sequence Dates

H K Log channel standard Detail
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APPENDIX A — ESCP Drawings and Standard Details
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