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The conclusions in the Report titled Bendigo-Ophir Gold Project are Stantec’s professional opinion, as
of the time of the Report, and concerning the scope described in the Report. The opinions in the
document are based on conditions and information existing at the time the scope of work was
conducted and do not take into account any subsequent changes. The Report relates solely to the
specific project for which Stantec was retained and the stated purpose for which the Report was
prepared. The Report is not to be used or relied on for any variation or extension of the project, or for
any other project or purpose, and any unauthorized use or reliance is at the recipient’s own risk.

Stantec has assumed all information received from Matakanui Gold Limited (the “Client”) and third
parties in the preparation of the Report to be correct. While Stantec has exercised a customary level
of judgment or due diligence in the use of such information, Stantec assumes no responsibility for the
consequences of any error or omission contained therein.

This Report is intended solely for use by the Client in accordance with Stantec’s contract with the
Client. While the Report may be provided by the Client to applicable authorities having jurisdiction and
to other third parties in connection with the project, Stantec disclaims any legal duty based upon
warranty, reliance or any other theory to any third party, and will not be liable to such third party for
any damages or losses of any kind that may result.

Stantec acknowledges that this report will be relied on by a Panel appointed under the Fast Track
Approvals Act 2024 and these disclaimers do not prevent that reliance.
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Executive Summary

This report provides an Integrated Transport Assessment for the Bendigo-Ophir Gold Project (BOGP).
A primary access route is proposed from State Highway 8 (SH8) to the project site via Ardgour Road
and Thomson Gorge Road. Currently these existing local roads experience a range of movements
from less than 100 vehicle movements per day (vpd) to approximately 300vpd. The project is
expected to generate approximately 400 vpd during construction, dropping to 250 vpd during
operations. A range of transport mitigation improvements are proposed to support the project traffic,
including safety improvements at the SH8 / Ardgour Road intersection, and upgrading Thomson
Gorge Road. In addition, a new alternative local road route via Ardgour Station will be implemented
at the time the project site results in the need to close part of Thomson Gorge Road. Together with a
Project Traffic Management Plan, it is concluded that these mitigation measures will result in an
acceptable outcome from a transport perspective.

Matakanui Gold Limited is proposing to establish the BOGP which comprises a hew gold mine,
ancillary facilities and environmental mitigation measures on Bendigo and Ardgour Stations in the
Dunstan Mountains of Central Otago. The Project site is located approximately 20 km north of
Cromwell.

The Project site will be accessed from the north, via State Highway 8 (SH8), Ardgour Road, and
Thomson Gorge Road. Since the footprint of the mining areas will overlap part of Thomson Gorge
Road, which forms part of the existing public road network connecting Bendigo and the Manuherikia
Valley over the Dunstan Mountains, it is proposed to close part of the road. An alternative public road
route will be formed via Ardgour Station to maintain public access.

The construction works associated with establishing the mine are expected to generate up to 400 vpd
over a two year period with a high proportion of these being heavy vehicles early in construction.

Once the mine becomes operational, it is expected to generate approximately 250 vpd. This will
primarily comprise staff travel which will be a mix of bus and private vehicles.

Substantial improvements are proposed to the road network connecting to SH8 to support the
increased traffic volumes. These comprise safety improvements at the SH8 / Ardgour Road
intersection and widening of Thomson Gorge Road. Although these improvements to the road
network are proposed as part of the site establishment works to mitigate the effects of the additional
vehicle movements on the road network, it is recommended that the improvements are required as
conditions of consent.

A Project Traffic Management Plan will be required to manage the construction traffic effects as the
site is established and it is recommended that the preparation and implementation of this is required
as a condition of consent. It is also recommended that the Traffic Management Plan addresses the
subsequent production stage to set out the framework for monitoring and managing any traffic effects
that may arise.

Project: 310206156 iv
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Overall, it has been concluded that the transport related effects of the Bendigo-Ophir Gold Project can
be appropriately managed subject to conditions of consent requiring:

1. Safety improvements at the SH8 / Ardgour Road intersection that:
a. provide a right turn bay from SH8 into Ardgour Road to NZTA design requirements;

b. ensure that two-way movement of trucks turning in and out of Ardgour Road can be
accommodated,;

c. provide for consequential change to roadside infrastructure including the likes of
roadside barrier changes, flag lighting, and signage as determined through detailed
design processes.

2. Safety management / maintenance measures on Ardgour Road from SH8 to Thomson Gorge
Road to include:

a. edgeline delineation at the curve 1.45km south of SHS,

b. curve advisory signage assessment (and implementation of any sighage that meets
NZTA Traffic Control Devices Manual warrants).

3. Widening of Thomson Gorge Road for 1.6 km south of Ardgour Road to a new site access
road access, to provide a minimum sealed carriageway width of 6.5 m;

4. Construction of an alternate vehicle route to Thomson Gorge Road for public access to the
Dunstan Mountains to the east of the Project site, to ensure there is a satisfactory alternative
public route bypassing the affected area when Thomson Gorge Road has to be closed
because of mining activity;

5. Implementation of a Project Traffic Management Plan.

The purpose of the Project traffic management plan is to set out the methodology for
managing traffic movements during the construction and production phases. The plan will
include:

e Route restrictions;

e Operating hours;

e Any necessary road improvements;

e Any necessary traffic management signage;

e Driver code of conduct;

e Staff Travel Plan;

e Complaints procedures;

e Project contact details.

Project: 310206156 v
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Abbreviations

ADT
BOGP
cobcC
HPMV
MGL
PTMP
vpd

vph

Average Daily Traffic Volume
Bendigo-Ophir Gold Project
Central Otago District Council
High Productivity Motor Vehicle
Matakanui Gold Limited

Project Traffic Management Plan
Vehicle movements per day

Vehicle movements per hour
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1 Introduction

1.1 Project Overview

Matakanui Gold Limited (“MGL") is proposing to establish the Bendigo-Ophir Gold Project (“BOGP” or
“Project”), which comprises a new gold mine, ancillary facilities and environmental mitigation measures
on Bendigo and Ardgour Stations in the Dunstan Mountains of Central Otago. The Project site is located
approximately 20 km north of Cromwell.

The BOGP involves mining four identified gold deposits referred to as Rise and Shine ("RAS”), Come in
Time (“CIT”), Srex (“SRX”) and Srex East (“SRE”). The resources will be mined by open pit methods at
each deposit within the Project site, with underground mining methods also proposed to be utilised at
RAS to access the deeper gold deposits. The majority of the mining activities, ancillary facilities and
associated infrastructure will be located in the Shepherds Valley. This will include a conventional gold
processing plant and water treatment plant, a tailing storing facility, two engineered landforms, internal
haul roads, topsoil stockpiles, water pipelines, underground utilities and electrical supply. There will be
some non-operational infrastructure located on the adjoining Ardgour Terrace.

The Project site will be accessed from the north, via State Highway 8 (“SH8"), Ardgour Road, and
Thomson Gorge Road. Some access via Bendigo Loop Road and Matilda Rise may be necessary
during the initial Project phases. Since the BOGP footprint overlaps part of Thomson Gorge Road,
which forms part of the existing public road network connecting Bendigo and the Manuherikia Valley
over the Dunstan Mountains, it is proposed to close part of the road and form an alternative route via
Ardgour Station to maintain public access.

The BOGP broadly comprises two phases: site establishment phase; and the operational phase. The
establishment phase involves:

e High levels of heavy vehicle generation associated with importing building and construction
materials, particularly for the mine infrastructure, access, machinery, and heavy equipment.
These may include short and long-distance hauls. There will be some over-weight / over-
dimension vehicles.

e Staff movement by light vehicles and contractor / operator buses, including external contractors
and those employed directly by MGL / Santana Minerals.

The operational phase involves:

e High levels of staff related movement associated with those working on site, which may be
managed with contractor / operator provided transport.

e Heavy vehicle movement associated with consumables delivery, equipment delivery, and mine
product.

The construction and operation of the Project site will result in increased usage of the road network,
including along Central Otago District Council (“CODC") roads, and connecting to and along SH8. This
report provides an Integrated Transportation Assessment of the effects of the BOGP on the transport
environment and identifies appropriate mitigation of the effects. The report has been structured to
provide:

Project: 310206156 1
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e Description of the transport network;

e Description of traffic volumes on the surrounding transport network;
e Assessment of road safety;

e Assessment of expected traffic generation of the BOGP;

e Assessment of expected effects and mitigation; and

e Assessment of compliance with the CODC District Plan.

1.2 Site Context

Figure 1-1 shows the BOGP location with respect to the state highway network in the surrounding area.
The Project site will be located east of SH8 which is the primary state highway providing access to the
Bendigo area. It connects coastal Otago, central Otago, the Mackenzie Country, and coastal
Canterbury. West of the Project site, SH8 passes alongside Lake Dunstan and continues through the
Cromwell Gorge to the south, and the Lindis Pass to the north.

State Highway 8A (“SH8A”") connects SH8 at Tarras to State Highway 6 (“SH6") at Luggate. State
Highway 8B (“SH8B”) connects SH8 at Cromwell to SH6 at Cromwell. SH6 connects Southland, central
Otago (including Wanaka and Queenstown), and the West Coast.

Figure 1-1: Site Location in Central Otago

There are several towns within about 55 km of the site. Distances from the Project site to the main
towns as well as Queenstown Airport are approximately:
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e 25 km from Cromwell (SH8 and SH8B);

e 45 km from both Wanaka (SH8, SH8B, SH6);

e 45 km from Clyde (SH8), and 54 km from Alexandra (SH8);
e 79 km from Queenstown Airport (SH8, SH8B, SH6).

Figure 1-2 shows the BOGP in the context of the local road network. Access to the BOGP is proposed
from SH8 via Ardgour Road and Thomson Gorge Road. The entrance to the Project site will be from
Thomson Gorge Road about 6km south of Ardgour Road. The proposed new road to replace the
section of Thomson Gorge Road through the mining area will follow an alignment east of the Project site
before rejoining Thomson Gorge Road further south.

Figure 1-3 shows the Project site layout with the offices and processing plant at the northern end of the
site with the mine pits to the south.

Figure 1-2: Site Context
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Figure 1-3: Project site layout (Larger figure in Appendix A)
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2 State Highway Network

2.1 State Highway Characteristics

The state highway network in Central Otago can generally be categorised as having a rolling and
curving alignment, with two lane roads, narrow shoulders, and operating with open road 100 km/h
speed limits. Typical photographs of SH8 which provides the primary connection to the site are shown
in Figure 2-1.

SH8 12km north of SH8A SH8 6km north of SH8A

SH8 south of SH8A SHB8 next to Lake Dunstan North of Cromwell

SH8 adjacent to Lake Dunstan South of Cromwell

Figure 2-1: SH8 Typical Photographs

Passing lanes are available at infrequent intervals within the SH6 Kawarau Gorge between Cromwell
and Queenstown. Some parts of the highway network have roadside safety protection, particularly
alongside Lake Dunstan and the Kawarau Gorge. The state highway network includes two single- lane
bridges near the Project site; a single lane bridge on SH8 across the Lindis River (south of Tarras) and

Project: 310206156 5



Bendigo-Ophir Gold Project
2 State Highway Network

a steel truss single lane bridge, the “Red Bridge”, on SH8A across the Clutha River (west of Tarras).
The latter has recently been signalised.

The resilience of the state highway network has been assessed by the New Zealand Transport Agency
Waka Kotahi (“NZTA"). Figure 2-2 shows the assessed disruption risk to the state network for all
hazards. The section of SH8 between Cromwell and Clyde has the greatest risk. Sections of SH6 within
the Kawarau Gorge have severe and extreme risk ratings. In both cases, the ratings reflect the risks
landslides and rockfalls either due to storm events or earthquakes. No specific risk areas have been
identified for SH8 (Cromwell to Tarras), SH8A or SH8B.

Figure 2-2:Disruption Risk - All Hazards (Source: NZTA Maps)

Much of the state highway network, with the exception of SH6 to the West Coast, accommodates high
productivity motor vehicles (“HPMV”), which are trucks that have a permit for length and weight that
exceeds the standard heavy vehicle limits. Only SH6 to and from the West Coast does not form part of
the HPMV route network.

Over-dimension routes are also provided to enable movement of much larger loads under a permit
system. These routes would enable over-dimension loads to access the location of the proposed mine,
although there are some constraints including at the SH8A Red Bridge east of Luggate, SH8 at
Alexandra, and SH6 at Lake Hawea.
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2.2 Regional Traffic Volumes

The state highway routes between the major centres in central Otago typically carry traffic volumes of
between 2,000 vpd and approximately 6,000 vpd. The daily traffic volumes near the proposed Bendigo
Mine are currently low, at approximately 2,000 vpd to 2,500 vpd on SH8 between Cromwell and the
Lindis Pass. The highest traffic volumes occur in the Wakatipu Basin network where traffic volumes on
SH6 can exceed 20,000 vpd and reach to 30,000 vpd on State Highway 6A to Queenstown. Highway
traffic volumes in Wanaka are substantially lower.

2.3 State Highway 8 Traffic Patterns

2.3.1 Daily Traffic Volumes

Figure 2-3 shows the annual traffic volumes recorded at the NZTA count site on SH8 in Bendigo
(00800278) about 8 km south of the Lindis River bridge and Ardgour Road intersection. The annual
average daily traffic volume was about 1,900 vpd over the 2018 to 2022 period and increased to 2,300
vpd in 2023 and 2,360 vpd in 2024. Traffic volumes in the busiest five weeks of the year represented by
the 90™ percentile volumes exceeded 3,000 vpd in 2024. In the busiest two weeks of the year
represented by the 98™ percentile, traffic volumes exceeded 4,200 vpd.

Figure 2-3: Annual Average Daily Traffic Volumes on SH8 Bendigo
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2.3.2 Seasonal Variations

Figure 2-4 shows the seasonal variation in daily traffic volumes on SH8 in Bendigo in 2024. Typical
daily volumes of about 2,500 vpd to 3,500 vpd were recorded during the summer months, January to
March, but there is a wide variation with some days exceeding 4,000 vpd. The lowest volumes were
recorded during the middle of the year, May to August, with volumes typically in the range 1,500 vpd to
2,000 vpd.

Figure 2-4: Daily Traffic Volumes, SH8 Bendigo, 2024

For design and assessment purposes, a 90" percentile volume has been adopted. In 2024, the 90"
percentile daily volume on SH8 through Bendigo was about 3,100 vpd. Volumes of this level were most
common through the summer period.

2.3.3 Hourly Traffic Volumes

Figure 2-5 shows the hourly variation in two-way volumes on SH8 in Bendigo recorded in late February
2024 (week starting 26 February) with Figure 2-6 showing the directional flows on an average weekday
(Monday to Thursday).

On weekdays, the traffic volumes before 9:00 AM are up to 130 vehicles per hour (“vph”) and then rise
through the morning to about 245 vph by 10:00 AM to 11:00 AM and slowly decline until 6:00 PM at
which time volumes are again below 130 vph. The traffic flows are more northbound in the morning and
more southbound in the afternoon.

Friday and Sunday have higher hourly traffic volumes of between 300 vph and 325 vph, indicative of
higher levels of inter-regional travel occurring on those days. Review of other weeks of data show
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2.4 Road Safety

Road safety risk mapping indicates that SH8 between Tarras and Cromwell has the following risk
classifications:

¢ Medium Infrastructure Risk (predictive assessment of the road infrastructure characteristics)
e Low Collective Risk (crash density at a network level)
e Low Personal Risk (crash exposure to each individual vehicle travelling along a corridor)

Although this section of the highway currently has a sign posted speed limit of 100 km/h, the assessed
Safe and Appropriate Speed (SAAS) is 80 km/h due to the narrow sealed shoulders and road side
hazards. The mean operating speed reported by NZTA is 95 km/h.

The NZTA Crash Analysis System has been used to review the nature and location of crashes that
have been reported in the Bendigo area since 2015. Figure 2-7 shows the locations and injury severity
for reported injury crashes in the region. A high proportion of the crashes involved a single vehicle only
when the driver has lost control of their vehicle Features that could contribute to those types of crash
are out of context curves, speed, and narrow road shoulders. Roadside environment and crash
protection measures can contribute to reducing severity.

The SH8 Lindis River single lane bridge has had regular crashes (reported at an average rate of
approximately 1.8 crashes per year), although most are non-injury. The crashes broadly fall into three
groups. Four crashes involved a single vehicle only and were the result of a loss of control which was
attributed to excess speed for the road geometry or conditions. Three crashes involved head-on
collisions at the bridge. The other crashes were largely related to queues at the bridge with drivers not
reacting to slowing vehicles. Overall, it is likely that the change in speed environment on the
approaches to the bridge and extent of queuing are the most significant factors contributing to the
crashes.
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Figure 2-7: Crash Locations and Severity 2015--2024
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3 Local Road Network

3.1 Ardgour Road

Ardgour Road is a two-lane sealed road, with a width of seal approximately 5.5 m wide, with some
additional widening at curves to approximately 6.0m width, as shown in the photos in Figure 3-1 and
Figure 3-3. Between SH8 and Thomson Gorge Road, the road is generally level with a gentle curving
horizontal alignment south of SH8 before becoming straight with occasional curves. Road delineation
includes a marked centreline, and edge marker posts along the route.

There is a curve 0.4km south of SH8 that has some restrictions to the forward visibility on the inside of
the curve due to the presence of willow trees. The other notable curve 1.45km south of SH8 has clear
sightlines through the curve. Roadside features include the presence of willow trees (east) and a steep
bank (west) over the northern 0.7km, and power poles generally along the southern section.

Figure 3-1: Ardgour Road west of SH8 - View West
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Figure 3-2: Ardgour Road — Curve 0.4km South of SH8

Figure 3-3: Ardgour Road

Project: 310206156
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Figure 3-4: Ardgour Road Bend at 1.45km South of SH8

Figure 3-5: Ardgour Road North of Thomson Gorge Road

Road surfacing is somewhat old, typically older than 25 years. It appears some maintenance occurs as
indicated by a recent patch south of SH8. The surface adjacent to the Lindis River section has some
pavement defects such as bleeding and spots of alligator cracking, whereas the section to the south
does not have such defects. Localised sections of edge break are present, although there is no
indication this has become a problem of significance with minimal repairs identified.
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Traffic counts commissioned by Stantec on Ardgour Road 500m south east of SH8 in November 2024
recorded daily volumes of 230 vpd to 300 vpd during the week with 270 vpd on Saturday and less than
180 vpd on Sunday, with an average daily volume of 260 vpd across the week. Figure 3-6 shows the
typical weekday hourly traffic pattern. There were peak hourly flows of 25 vph to 30 vph in the early
morning and mid-afternoon. Heavy vehicles accounted for about 20% of all movements. Dalily traffic
volumes are below 150 vpd east of Thomson Gorge Road.

Figure 3-6: Ardgour Road Weekday Hourly Traffic Counts

The 85" percentile (operating) speeds recorded on Ardgour Road between SH8 and Thomson Gorge
Road in both directions as 92 km/h to 93 km/h with an average of 82 km/h to 85 km/h. The traffic count
data indicates speeds reduce closer to SH8, with 85" percentile speeds of 86 km/h to 89 km/h and
mean speeds of 73 km/h to 75 km/h.

Ardgour Road meets SH8 on the outside of a curve at a priority intersection a short distance south of
the Lindis River single lane bridge as shown in Figure 3-7. There are 45 km/h speed advisories on the
curves on the northern approach to the bridge, a vehicle activated speed warning sign, and warning
signs for the one lane bridge indicating that northbound traffic has priority. On the southern approach,
there are permanent warning signings to alert drivers to the need to slow down for the reverse curves in
the road with a 45 km/h advisory speed in advance of the narrow bridge sign. There is no pavement
widening at the intersection to allow through traffic to pass any vehicle that needs to stop within the
traffic lane to give way to southbound traffic before turning into Ardgour Road.
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Figure 3-7: SH8 / Ardgour Road Intersection

Sightlines at the northbound yield zone for the bridge and right turn into Ardgour Road are partially
constrained by safety barriers on the bridge and its approaches as shown in Figure 3-8.

Project: 310206156
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Figure 3-8: SH8 / Ardgour Road Sightlines

Southbound speeds on the SH8 Lindis River Bridge were obtained from the TomTom GPS navigation
systems database, and indicate an average speed of 47 km/h, and an operating speed of 64 km/h. On
the northbound approach to the Ardgour Road intersection, the average speed was 75 km/h with an
operating speed of 86 km/h.

3.2 Thomson Gorge Road - North of Matilda Rise

Thompson Gorge Road north of the Project site has been formed as single lane unsealed road, with
occasional sections of Otta seal for dust suppression purposes near dwellings. The typical formation is
shown in Figure 3-9.
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Figure 3-9: Thomson Gorge Road (Ardgour Road to Matilda Rise)

Weekday volumes of 100-125 vpd were recorded on Thomson Gorge Road south of the Ardgour Road
intersection with volumes of less than 100 vpd being recorded at the weekend. Over the week about
20% of all vehicle movements involved heavy vehicles.

The operating speed of vehicles south of Ardgour Road as recorded by the traffic counter and TomTom
data was about 65 km/h (average speed was 55 km/h) which reflects the unsealed nature of the road.

Thomson Gorge Road meets Ardgour Road on the outside of a curve at an uncontrolled intersection.
Sightlines from the intersection to the east are partially obstructed by trees but a sight distance more
than 200 m is available.
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Photograph 3-1: Ardgour Road / Thomson Gorge Road

The northern sections of Thomson Gorge Road generally comprise sections of road with straight
alignments linked by small radius curves. Speeds reduce to an operating speed of approximately 42
km/h, with average speed of 35 km/h.

Figure 3-10 shows that there are® multiple sections of Thomson Gorge Road that have been formed
outside of the legal road boundaries, at approximate distances measured from Ardgour Road:

e 1.3 km- 1.7 km (left image, partially within road reserve)
e 1.7 km - 2.2 km (middle image)

e 2.9km - 3.5km (right image)

1 Where the road alignment is close to the edge of the formed boundary, differences may be related to inaccuracy
in either the aerial imagery, or the boundary line data. Any discrepancies would require further investigation by a
surveyor.
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Figure 3-10: Legal Road Alignment and Formed Road (Source: CODC GIS)

3.3 Thomson Gorge Road - South of Matilda Rise

South of Matilda Rise, the alignment of Thomson Gorge Road becomes more tortuous with more
variable grades as it rises into the Dunstan Mountains. The road formation is only suitable for 4WD
vehicles and is signposted as “Road not Suitable for General Vehicles Self Recovery Required”.

Project: 310206156
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Figure 3-11: Warning signage on Thomson Gorge Road

Some minor improvements have been made to the lower sections of road to support the mine drilling
investigations. The road generally has an approximately 3 m wide gravel road surface within an
approximate 5 m formed width. Figure 3-12 shows photos of the existing route as it climbs from Matilda
Rise to the DOC reserve about 7 km to the south. Average speeds of about 20 km/h have been
recorded with the 85" percentile speeds being the range 25 km/h to 30 km/h.

The average daily traffic volume recorded on the road was approximately 30 vpd near the end of
November 2024.
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Figure 3-12: Thomson Gorge Road Matilda Rise to DOC Reserve

The road has a wide range of grades with some sections being steeper than 12.5%. Near the top of the
road, exposure increases and there is minimal delineation. The road also provides an important Chorus
Fibre connection.

3.4 Bendigo Loop Road (South)

The section of Bendigo Loop Road (south) from SH8 to Matilda Rise is a low volume rural local road. It
has until recently been unsealed along its length. The first 0.4 km from SH8 remains unsealed, and the
remaining 3 km section to Matilda Rise has a low-cost seal (Otta seal) which is understood to primarily
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be for the purpose of dust suppression, and has a short pavement life. Typical photos are shown in
Figure 3-13.

Figure 3-13: Bendigo Loop Road (south) Photos

3.5 Bendigo Loop Road (North)

Bendigo Loop Road from SH8 to Matilda Rise generally consists of a straight with connecting curves,
and nearer Matilda Rise it has a tighter S-bend section. The first 250 m is sealed, and there are two
locations with Otta seal for dust suppression purposes. Typical photos are shown in Figure 3-14.
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Figure 3-14: Bendigo Loop Road (north) Photos

3.6 Matilda Rise

Matilda Rise is formed to a low standard with a primary role of providing an access function. It is
unsealed along its length, and includes sections that are steep and narrow, as well as some sections
that are along flat open terrain. A couple of alignments are currently formed; one is a public route and
the other is private track through Bendigo Station property but able to be used by the public.
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Figure 3-15: Matilda Rise and Link Road (Bendigo Loop Road to Thomson Gorge Road)

3.7 School Bus Services

Figure 3 shows current published school bus service routes for the Tarras and Bendigo area. The bus
service for Tarras School uses SH8 and Ardgour Road. The morning service operates from about 7:45
AM to 8:30 AM with the afternoon bus leaving the school at about 3:00 PM.
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The service for Mt Aspiring College departs from Tarras at 7:25 AM and arrives in Wanaka at about
8:30 AM. The return bus reaches Tarras soon after 4:00 PM.

There are no school bus services operating between Cromwell and either Bendigo or Tarras.

Figure 3-16: School Bus Service Routes (Source: Ministry of Education)

Project: 310206156

26



Bendigo-Ophir Gold Project
4 Bendigo-Ophir Gold Project

4

4.1

Bendigo-Ophir Gold Project

Mine Infrastructure Works

The establishment phase will comprise construction of the site infrastructure including:

The establishment of the RAS Open Pit and Underground Mine and SRX Open Pit;
The establishment of the CIT Open Pit;
The establishment of the SRE Open Pit;

A conventional hard rock gold processing plant and water treatment plant in the lower reach of
Shepherds Valley, along with associated processing infrastructure and ancillary activities,
including mine offices, carparking, workshops and equipment servicing infrastructure, a goods
warehouse and a fuel depot. The establishment of this mining operations area will also include
the realignment of Shepherds Creek;

The establishment of a water storage tank near to the processing plant;

The establishment of a Tailings Storage Facility in the upper reach of Shepherds Valley
(including clean water diversion drains);

The establishment of engineered landforms in the Shepherds Valley and Rise and Shine Valley
to permanently store overburden waste rock;

The establishment of temporary and permanent topsoil stockpiles and biological rehabilitation
resource storage areas around the Project site;

The taking of groundwater from the Bendigo Aquifer for use in mining-related activities, which
will be conveyed to the processing plant via a pipeline over a distance of approximately 6.5 km;

The establishment of supporting infrastructure / activities within the Project site, such as the
upgrade of Thomson Gorge Road and a new site access road to provide improved access to
the BOGP, internal mine access and haul roads, water pipelines and underground utilities, and
electricity supply to the Project site from Lindis Crossing via a new 66kV overhead powerline
that will follow the existing road reserve corridor;

The realignment of Thomson Gorge Road, via Ardgour Station, to provide continued public
access through to the Manuherikia Valley;

Main explosives magazines and emulsion mixing facilities (located outside the Project site on
Ardgour Station); and,

The establishment of non-operational infrastructure associated with the BOGP on the Ardgour
Terrace, including an administration office, high voltage substation and temporary construction
workers accommodation.

The proposed locations for the mine infrastructure are shown in the drawings in Appendix A. The
primary transport related works include improvements to the SH8 / Ardgour Road intersection and
Thomson Gorge Road to create a safe and efficient access to the Project site. A section of Thomson
Gorge Road will also be realigned through Ardgour Station to maintain a public access route through to
the Manuherikia Valley.
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4.2 Site Access

Access to the BOGP site is proposed via Ardgour Road and Thomson Gorge Road from SH8. This
route was determined through a feasibility assessment that also considered alternative options for
developing primary access across Matilda Rise from Bendigo Loop Road. The preferred option was
selected as it involved a route that was achievable within existing road corridors, would be safest for
road users, and was comparably efficient from a time and distance perspective.

Since the BOGP will increase traffic volumes on these routes, the Project includes the following key
improvements to the public road network:

1. Widening and sealing of 1.6 km of Thomson Gorge Road south of Ardgour Road to provide a
6.5 m wide sealed carriageway.

2. Safety improvements at the SH8 / Ardgour Road intersection. This includes the formation of a
right turn bay on SH8 and minor realignment of safety barriers to improve sightlines.

3. Construction of a new private road from Thomson Gorge Road through the “neck” of the lower
Shepherds Gorge into the processing plant area; and

4. Development of a new 13.3 km road enabling a replacement /realignment of a portion of
Thomson Gorge Road through Ardgour Station, and through an existing easement in the DOC
reserve that then re-joins with the existing road at Thomsons Saddle. The new road will be
formed to a standard supporting public access and vesting to CODC.

4.3 Thomson Gorge Road

The proposed Site Access road is positioned on Thomson Gorge Road approximately 1.6km south of
Ardgour Road. That will also be the location of the connection to the future Ardgour Station road
replacement of Thomson Gorge Road that will be impacted by Site activities. Further south the formed
alignment of Thomson Gorge Road between Ardgour Road and Matilda Rise does not follow the legal
road alignment (Figure 3-10) along its entire length, with up to 1.5 km of the existing road potentially
being outside the road reserve. This has contributed to the positioning of the access.

The formed section of road between Ardgour Road and the proposed Site Access is likely (based on
available property boundary and aerial photos) within the legal road reserve and can be widened to 6.5
m. As part of the detailed design, some minor realignment of the road centre line is anticipated to bring
this closer to the centre line of the road reserve and support safer road geometry.

At the north end, the upgrade works are proposed to alter the priority of the Thomson Gorge Road /
Ardgour Road intersection so that Ardgour Road east approach is controlled at a Stop sign. At the
south end, it is likely that Thomson Gorge Road will be tied back into the existing formation immediately
south of the new access road, which may receive priority when the new Ardgour Station road is
provided.

A typical road cross-section is shown in Figure 4-1, with details to be confirmed through engineering
design processes. It shows that all works will be located within the road reserve, and where necessary
existing fence lines will be relocated to align with the road reserve. The works will essentially rebuild
the road to adjust horizontal alignment, provide a consistent vertical alignment including changes to
existing road levels, and ensure it is able to support the project traffic volumes.
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Figure 4-1: Indicative Thomson Gorge Road Cross-Section (Bonisch Consultants)

Appendix B shows the extent of the project works associated with the Thomson Gorge Road upgrade
as part of enabling works for the mine.

4.4 SHS8 / Ardgour Road

Since the BOGP will increase turning movements at the SH8 / Ardgour Road intersection which is
immediately south of the Lindis River bridge and a location with a poor safety record, it is proposed that
some safety improvements are undertaken at the intersection. A range of options have been
considered, including doing nothing. The following options have been considered:

e Do nothing;
e Do minimum with minor seal widening and installation of additional warning signage;
e Construct a right turn bay on SH8; and

¢ Install signals to control the bridge and Ardgour Road intersection.

Do Nothing:

Since the BOGP will generate low levels of traffic during the day once it is operational (when traffic
volumes on SH8 are greatest), it may not contribute to adverse safety effects at that stage and there
may be little need for safety improvements in the longer term to address mine-related traffic. However,
during the site establishment phase, there will be an increased volume of heavy vehicle movements and
a more significant increase in turning movements at the intersection during the day, which will increase
the risk of crashes. On that basis and combined with the existing safety deficiencies at the bridge, the
option of doing nothing is not supported.

Do Minimum:

Additional warning signage will be necessary during the site establishment phase because of the high

volume of heavy vehicle movements that will be generated (which represents a material change to the
environment that would need to be managed). Minor improvements such as widening of shoulders and
widening of Ardgour Road at the intersection with SH8 to accommodate two-way movement of turning
trucks would contribute to improving safety. This option represents the minimum level of intersection

Project: 310206156 29



Bendigo-Ophir Gold Project
4 Bendigo-Ophir Gold Project

improvements required for the Project but is unlikely to address existing safety deficiencies at the
bridge. Whilst a reduced speed limit consistent with the design speed environment would be beneficial,
it is understood from discussion with NZTA that such a measure would not be considered.

Right Turn Bay:

The formation of a right turn bay at the intersection would enable right turning vehicles to stop clear of
northbound through-traffic and alterations to the safety barrier alignments would increase sight
distances from Ardgour Road. The provision of a right turn bay would reduce the likelihood of tail-end
collisions on the northbound approach which also exist as a result of the bridge alignment and
operation. Feasibility design for the improvements is included in Appendix C.

Signal Controls:

Installation of traffic signals to control movements across the bridge and from Ardgour Road to minimise
the risk of conflicts between all movements would address some of the existing safety issues at the
bridge. Traffic signals would be out of context in a rural high speed environment although in this case
the single lane bridge is also out of context. However, since this level of control may be desirable during
the site establishment phase, implementation of a permanent signalised solution may be appropriate.

Preferred Option:

A preliminary safe system assessment of the design options is included in Appendix D. The safe
system scores are as follows:

e Existing (no Project): 100/ 448

e Do-nothing: 118/ 448

e Do-minimum: 106 -112 / 448 (approx.)
¢ Right Turn Bay: 100/ 448

e Signal Controls: 86 /448

This suggests that the various changes have a modest change in safe system scoring, and indicates
that Project will not have a significant effect on safety at the intersection (resulting in a 4% change in the
safe system score).

The right turn bay option with the Project related increases in activity achieves the same safe system
score as the existing configuration, and as such mitigates any effect. Following consultation with NZTA,
this has been agreed as the preferred upgrade response to address Project related effects.

Whilst a signalised solution could provide the greatest safety benefits overall, it has operational
considerations that do not align as well with NZTA operational objectives (being traffic signals in an
open road speed environment) and would instead be a consideration for the future if NZTA choose to
address safety and / or efficiency performance of the bridge, unrelated to the BOGP.

4.5 Ardgour Station Route

The proposed Ardgour Station public road to replace the existing Thomson Gorge Road section
impacted by the Project site, will have a route that passes through Ardgour Station to Department of
Conservation land and then rejoins Thomson Gorge Road at its high point.
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The lower section of the new road will be on a new road alignment in the valley to the east of the Project
site. The alignment has been informed by a range of matters including visual and ecological impacts,
access rights, constructability, and separation from mining activities.

On upper sections of the road, it will generally follow the alignment of a farm track along the ridgeline
through Ardgour Station and the Department of Conservation land. The existing farm track is narrow
and a variety of hazards including off-camber sections, steep drop-offs and steep grades. Photos of the
terrain and existing track are shown in Figure 4-2.

Figure 4-2: Valley for Lower Road Section (top left), Ardgour Station Farm Track and DOC Reserve
(last photo)

Figure 1-3 presented previously shows the indicative route through Ardgour Station.

As the road will be provided to achieve enable closure of the Thomson Gorge Road through the Project
site, it will need to be of sufficient standard to enable public access and vesting to CODC. Details of the
design will be worked through with CODC to ensure that the route achieves acceptable design features
for its low use function (broadly comparable to Thomson Gorge Road).

It is expected that the design process leading to a road suitable for public access and vesting will
consider road surfacing and width, design speed, gradient, road reserve, signage, safety features, and
future maintenance requirements.
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5 Traffic Generating Activity

5.1 Construction Phase

The construction workforce will be approximately 150 people spread over the 12-month construction
period. At peak construction there will be some 150 people working on site each day. Construction will
generally be day shift, however it is understood that mine pre-strip operations may operate 24 hours per
day over two shifts. A temporary construction camp for approximately 50 people will be established at
the Ardgour Terrace Site (at Thomson Gorge Road) for the duration of the construction phase to
accommodate some staff during construction.

An indication of the expected number of two-way vehicle movements on Thomson Gorge Road has
been prepared based on information supplied by MGL, covering from the start of the site establishment
works through to the operational phase. These movements are expected to utilise Thomson Gorge
Road and Ardgour Road, before dispersing in both directions on SH8.

Figure 5-1 provides the relative contribution of forecast vehicle movements for different activities from
the early construction works through to the operational phase with Figure 5-2 shows the expected
volumes by vehicle type.

Key assumptions include:

e Resourcing levels on site each day, by phase;

e Buses being provided between the Project site and larger residential centres for worker travel;
e Servicing and deliveries using heavy vehicles; and,

e Establishment of a worker accommodation camp on Thomson Gorge Road.

Vehicle movement volumes are expected to rise rapidly to about 200 vpd in the first few months of
construction (estimated to be from late 2025) and then climb more slowly to a peak of about 400 vpd by
the end of 2026. Movement volumes will then fall to about 250 vpd once the site infrastructure works
are completed and the operational phase begins (estimated to be in mid-2027).
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Heavy vehicle volumes are expected to reach a peak of about 150 vpd to 170 vpd in Q2 2026 and then
fall to about 100 vpd to 120 vpd through to the end of 2026. As the construction works are completed,
heavy vehicle volumes will fall further to about 40 vpd once the mine becomes fully operational. The
daily volume of light vehicles is expected to increase steadily through the construction phase to a peak
of about 275 vpd in mid-2026 before reducing to about 210 vpd when the mine is operational.

5.2 Operational Phase

The operational mine work force will be approximately 250 —350 full time employees, the majority of
which will be shift workers. During the operational phase, the mine will primarily operate with two 12-
hour shifts, seven days a week. Some additional general and administration staff will work a standard
40-hour week.

Table 5-1 provides an indication of how staff numbers will be distributed across the day and night-time
shifts at the Project site at one time based on a work force of 300 employees with 225 of these being
shift workers (75 per shift).

Table 5-1: Indicative Employee Numbers — Operational Phase

Activity Day Shift Day / Night Shift
8:00am- 5:00pm 6:00am - Day Night
5 days a week 6:00pm 6:00am - 6:00pm —
7 days a week 6:00pm? 6:00am
7 days a week | 7 days a week
General and Administration 25
Open Pit Mining 40 60 60
Processing 10 15 15
Total 25 50 75 75

The majority of vehicle movements for the operational stage will relate to employee travel. If all
employees travelled independently in a private vehicle, the Project could generate about 450 vpd during
the week. MGL proposes to operate buses between the larger towns (Wanaka, Cromwell and
Alexandra) to reduce the Project travel demands. The volume of light vehicles will depend upon the
number of workers that choose to use the buses. The overall effect is that light vehicle volumes are
expected to be about 210 vpd on a weekday.

The peak periods of travel demand will be 5:30 AM to 6:30 AM and 5:30 PM to 6:30 PM as shift workers
arrive and depart. Broadly that would be in the order of 100 vph, with a dominant movement of about 50
vehicles into the Project site ahead of shift changeover, and a similar volume of vehicles departing from
the site following shift changeover.

2 Based on equal numbers of staff on the day and night shift, and an off shift (not shown in table).
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Heavy vehicle movements will be required primarily for deliveries of consumable materials such as fuel.

The total daily volume of movements is expected to be about 250 vpd inclusive of buses and other
heavy vehicles.
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6 Local Road Transportation Effects

6.1 Local Road Changes in Traffic Volumes

During the site establishment phase, the construction works are expected to increase traffic volumes on
Ardgour Road and Thomson Gorge Road, initially by approximately 200 vpd, then increasing to up to
400 vpd.

The number and types of heavy vehicle travelling to the Project site will vary from day to day depending
upon the works being undertaken. For example, any aggregates required from off-site or steel would
normally be transported using truck and trailer and articulated trucks, whereas concrete would be
transported in rigid trucks. The peak volume of heavy vehicles is expected to be about 170 vpd with the
movements spread across the working day (hominally 10 hours for deliveries). This means that the
average hourly heavy vehicle volumes of about 15 vph to 20 vph can be expected. In practice, there will
be variations through the day and peak hourly volumes of about 30 vph could be expected.

Light vehicle movements will be associated predominantly with worker travel to and from the Project
site. This will create short duration peaks in travel demand towards the Project site early in the morning
(5:30 AM to 6:30 AM) and away from the Project site in the late afternoon / early evening (5:30 PM to
6:30 PM).

Since Ardgour Road and Thomson Gorge Road currently carry very low traffic volumes, 260 vpd and
100 vpd respectively, the changes in traffic volumes particularly during the construction works are
substantial.

Changes in traffic volume associated with the mine operation will continue for a longer period, and
whilst of a lower scale than construction (at approximately 250 vpd), are still a high volume compared
with existing traffic volumes on Thomson Gorge Road and Ardgour Road.

6.2 Thomson Gorge Road - Site to Ardgour Road

Based on the forecast peak levels of activity during the construction phase of the BOGP, and ongoing
operational levels of traffic associated with the operation of the Project, it is considered that the existing
unsealed and single carriageway formation of Thomson Gorge Road is unsuitable to accommodate two-
way vehicle movement safely.

Temporary traffic management is often adopted for construction projects to manage changes in traffic
patterns where the road may not be able to accommodate construction traffic safely under normal
operating conditions. Measures can include temporary speed limits, single lane operation of two-way
sections of road (through the use of temporary traffic signals), full or directional detours, and partial or
full road closures. In this location there is a limited availability of alternative routes in and out of the area
to support road closure and detours, and there will be Project inefficiency created by long signal
controlled one-way movement over the construction period. There is also the need to have a resilient
road access in the short and long term.

To address these matters, it is proposed that the primary response to increased traffic volumes will be
to upgrade the road in the construction phase to establish a two way sealed carriageway from the
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Ardgour Road / Thomson Gorge Road intersection to the Project site. This will support the long-term
use of the road as an access to the mine.

The road improvements will be substantial and will involve carriageway widening, minor realignments,
pavement strengthening, drainage, and safety features.

Based on the anticipated daily volumes during the operational phase of approximately 350 vpd
(including existing traffic), a 6.5 m wide sealed carriageway with metalled shoulders is proposed which
is a width consistent with the CODC rural local road standards?® for a new road carrying between 300
vpd to 500 vpd. The proposed upgrades to the road will be sufficient to accommodate the forecast
volumes of construction traffic.

The NZTA RTS 5 “Guidelines for rural road marking and delineation” recommends that a road with the
proposed traffic volume characteristics should have a road centreline, and isolated sections of edge
making and edge marker posts. From a road safety perspective, it is recommended that the road
design includes comprehensive edge delineation due to the staff travel times.

Prior to the completion of the improvement works, some temporary traffic management controls
(Stop/Go controls or signals) will be required on some sections of the road to ensure that the road can
operate safely. It is recommended that the upgrade to Thomson Gorge Road forms a condition of
consent.

6.3 Ardgour Road

Ardgour Road is a two-way sealed road that carries low traffic volumes with heavy vehicles representing
approximately 18% of the traffic volume of approximately 250 vpd. No major upgrade is proposed as
part of the project.

The Project construction works will increase the traffic volumes on the road generally, particularly at the
start and end of the work day, as well as the likelihood of an instance of two-way movement of heavy
vehicles on Ardgour Road. Traffic volumes at up to approximately 650 vpd during construction, and 550
vpd during operation remain low volumes for a rural road.

Efficiency of the road will be largely unaffected, ie. road users will have negligible change in their ability
to travel freely along the road. However, the increase in traffic volumes has the potential to affect road
safety, and road pavement performance. These matters have been considered further in the following
section of this report.

3 CODC Addendum to NZS4404: 2004 Engineering and Subdivision Standards
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6.3.1 Road Safety Assessment

The road safety performance of the section of Ardgour Road between SH8 and Thomson Gorge Road
has been considered in the following ways:

e Review of existing reported crash history;

e Determination of forecast crashes from theoretical assessment based on standard methods
used for road assessment;

o Assessment of safety risk metrics against the ‘Safe System’ approach and treatment
philosophy.

The existing road safety reported crashes in the area have not identified any reported crashes over the
last 10 year period.

Whilst no crashes have been reported, the location means that under-reporting may have occurred, or
road safety risks have not been borne out because of low traffic volumes. To address this, an analysis
of road safety metrics based on standardised forecasting models has been carried out.

The first method utilises models in the NZTA Monetised Cost and Benefits Manual which is used for
transport project assessment. The models consider typical crash rates for roads with characteristics
defined by road alignment, carriageway and shoulder width, and specific out of context curves. A five
year analysis period has been assessed, with Ardgour Road divided into three sections of road type
(straight, curved, and the 120m radius curve at 1.45km). Traffic volumes are input, and the number of
“deaths and serious injury” (DSI) metric is output, being the primary road safety metric in a safe system
assessment.

The Safe System ‘Treatment Philosophy’ promotes different kinds of treatments based on both
Collective risk and Personal risk. Collective risk (also known as crash density) is a measure of the
number of high-severity (fatal and serious injury) crashes that is forecast to occur along a section of
road per year. Personal risk (or crash rate) is a measure of the number of high-severity (fatal and
serious) crashes that are predicted per 100 million vehicle kilometres of travel on the road. Personal risk
is in effect a measure of the likelihood of an individual road user being involved in a crash as they travel
along a road or through an intersection. It is effectively the collective risk divided by a measure of the
traffic volume exposure.

The second method is the Infrastructure Risk Rating method. That inputs details about the road type,
traffic environment, landuse environment, carriageway characteristics, access and intersection density,
and roadside hazards to also generate a DSI forecast and an Infrastructure Risk Rating (IRR).
Collective and Personal risk can then be calculated from the IRR by using a mathematical model.

For the combined 2.5km section of road, the following is identified for the existing road formation:

Project: 310206156 38



Bendigo-Ophir Gold Project
6 Local Road Transportation Effects

Table 6-1: Safety Risk Assessment - Existing Ardgour Road Formation

Measure Existing (No Project) With Project YrOto Yr5 With Project
(First 5 years 2yrs (Operation Yr 3 +)
Construction, 3 years
Operation)

Average Traffic Volume 250 530 500

MCBM Crash Rate Method

5 Year DSI 0.080 0.170 0.160

Collective Risk Low (0.007) Low (0.014) Low (0.013)

Personal Risk Medium - High (7.157) Medium - High (7.157) Medium - High (7.157)

Infrastructure Risk Rating Method

5 Year DSI 0.071 0.151 0.143

Collective Risk Low (0.006) Low (0.012) Low (0.011)

Personal Risk Medium (6.393) Medium (6.393) Medium (6.393)

The assessment, which includes the physical characterises of the existing road, indicates that the return
period of a DSI crash is currently approximately every 70-76 years, and that could reduce to every 33-
38 years with the project. Collective Risk, representing the overall likelihood of crashes on that section
of road is classified as “Low”. The Personal Risk representing the likelihood of an individual driver
having a serious crash, is Medium to Medium-High, depending on the model adopted.

Under the Safe System ‘Treatment Philosophy’, the combination of Low Collective Risk with Medium to
Medium-High Personal Risk fits within the Safety Maintenance or Safety Management band, as
indicated by Figure 6-1. Safety management treatments are lower-cost measures and are most
appropriate on lower volume roads, including skid resistance on roads, warning signs with electronic
display components, and managing vegetation to address hazards. Within the safety maintenance
treatment category, treatments typically include the likes of signs and markings, skid resistance
management, and prioritisation of maintenance.
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Figure 6-1: Safe System Treatment Philosophy (NZTA High Risk Rural Roads Guide)

These types of treatments are discussed as follows. As noted earlier, the existing road already has
delineation that is suitable for the existing and forecast traffic volumes. Road edgelines can be
considered on isolated sections of road with traffic volume between 250vpd and 750vpd as a measure
to reduce road safety risk, although those are typically only implemented on roads 6.0m or wider under
current guidance. In that respect, the existing 120m radius bend 1.4km south of SH8 would have
sufficient width to warrant edgeline treatment, and is likely a higher risk part of the road network being
isolated between straights. Subject to CODC approval, this road marking could be carried out ahead of
construction.

Currently there are Willow trees adjacent to the road over the northern section of Ardgour Road.
Management and potential removal of some of those trees could maximise forward visibility, minimise
frost effects, and reduce roadside hazard which would support a safer road environment. That is a
matter for CODC to consider, and can be further investigated between MGL and CODC in the future.

A detailed assessment of the need for curve advisory speeds at the bends 0.4 km and 1.4 km south of
SH8 has not been carried out. If those curves, with estimated design speed of approximately 60km/h
were identified as benefiting from curve advisory speeds, chevrons on the corners will further assist with
delineation. It is recommended that prior to construction commencing, a curve advisory review in
accordance with the Traffic Control Devices Manual is carried out, and supplied to CODC. If requested
by CODC, MGL should support safety improvement by installing signs where warranted.

The existing road surface does not appear to have been resealed for many years, mostly more than 25
years ago. That indicates that the road has been able to accommodate the existing heavy vehicle traffic
mix over that period without significant intervention. Based on observations, it is likely that resealing will
need to be considered in the short-medium term under existing conditions, and that would further
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support skid resistance on the road in the future. As an existing matter, it is considered responsibility
for that falls to CODC under standard road maintenance processes. As the BOGP is established,
monitoring of pavement condition and maintenance is recommended by the MGL.

In the longer term, as part of CODC general network improvements road widening could be
contemplated to bring the road width up to a wider standard that would generally be expected for a new
road under their current practice. An additional widening of 1.0m up to 6.5m has been investigated, and
the following road safety metrics determined.

Table 6-2: Safety Risk Assessment — Future Widened Ardgour Road Formation (6.5m seal)

Measure Existing (No Project) With Project Yr Oto Yr5 With Project
(First 5 years 2yrs (Operation Yr 3 +)
Construction, 3 years
Operation)

Average Traffic Volume 250 530 500

MCBM Crash Rate Method

5 Year DSI 0.071 0.152 0.143
Collective Risk Low (0.007) Low (0.012) Low (0.012)
Personal Risk Medium (6.393) Medium (6.393) Medium (6.393)
Infrastructure Risk Rating Method

5 Year DSI 0.066 0.140 0.13

Collective Risk Low (0.005) Low (0.011) Low (0.011)
Personal Risk Medium (5.902) Medium (5.902) Medium (5.902)

Whilst these metrics show slight reductions in DSI, approximately 9% to 10% reductions, there is no
material change in the Collective and Personal Risk bands. The existing formed width scenario did not
show a frequent injury DSI crash return period and there has been no reported history of crashes. This
highlights the safety maintenance and management approach, and higher cost improvements is not
justified on a safety basis. A sensitivity analysis allowing for safety benefits of road edge lines and
curve chevrons with existing pavement formation and under the MBCM methods could result in a
comparable reduction in DSI, highlighting the effectiveness of low cost maintenance and management
measures at the low volumes that will continue to exist on the road.

6.3.2 Pavement Maintenance

The road width of 5.5 m will potentially result in passing heavy vehicles traversing the unsealed
shoulder when passing and over time can contribute to edge break. The existing road already carries
heavy vehicles and edge break does not appear to have been a significant concern along most of the
road, with minimal evidence of edge break repairs.

At 5.5m, trucks can pass in the carriageway, albeit with low clearance where slower speeds are
desirable. The images below indicate the truck driver slightly shying away from their more central
tracking ahead of passing an opposing vehicle. The images indicate the wheels of the truck and trailer
remain on the sealed surface, although at the edge of the seal.

Project: 310206156 41



Bendigo-Ophir Gold Project
6 Local Road Transportation Effects

Figure 6-2: Approaching Truck Shying Away from Typical Central Tracking

Figure 6-3: Trailer Wheels on Sealed Surface Whilst Passing

Such manoeuvres place localised stress on the pavement edge, albeit over a short distance. A
probability analysis indicates that even at peak times of construction (with assumption of a two way total
50 vph, including an additional 10 heavy vph and 5 light vph in each direction from existing):
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e over the length of Ardgour Road from SH8 to Thomson Gorge Road, a truck is likely to pass
another car or truck in the opposing direction 1 in 4 times (compared to 1 in 43 times under
existing conditions), and

e on any specific 100m section of Ardgour Road, a truck is likely to pass another vehicle in the
opposing direction 1 in 1,319 times (compared to 1 in 21,925 times under existing conditions).

e on any specific 100m section of Ardgour Road, a truck is likely to pass another truck in the
opposing direction 1 in 4,400 times (compared to almost never under existing conditions). This
represents approximately 1 to 2 occurrences on an specific 100m section of road in the peak
few months of construction.

Whilst the probability of vehicles passing on the road indicate the passing events will occur more
regularly, overall traffic volumes are still low. With the short construction duration, it is considered that
the likelihood of damage to specific sections of the road will also be low.

It is also noted that at the tightest curve at 1.45 km south of Ardgour Road (where a total 6.0m sealed
width is available) swept path analysis indicates a design sized articulated truck has a tracking width of
3.0m, leaving 3.0m in the opposing lane.

Nevertheless, the safety and performance of the road can be monitored and maintained through the
construction works, with implementation of a Project Traffic Management Plan, which will be developed
for the Project.

Edge break and road pavement performance will need to be monitored as part of the Project Traffic
Management Plan actions. Where monitoring identifies pavement changes as a result of the change in
traffic, carriageway repairs will need to be implemented as necessary to maintain safety. Thisis a
typical response for a large construction project utilising rural roads. The post construction pavement
review and repair/rehabilitation will also support safety of the road for the operational phase.

During the operational phase, two-way movement of heavy vehicles will be infrequent because of the
tidal nature of bus movements and low volumes of servicing movements.

6.3.3 School Bus

The existing school bus route travels on Ardgour Road, and currently includes some stopping over the
section between SH8 and Thomson Gorge Road. School bus routes and bus stops vary over time, and
the route will be based on demand, efficiency, and safety considerations. At this stage it is not
expected that there will be demand in the short term to change the route to include Thomson Gorge
Road (as 4 or more children need to be picked up to warrant a change of route).

It is noted that much of the New Zealand rural road network can be expected to have a school bus route
on it at some stage, with a wide range of conditions and this location and project traffic patterns is not
particularly unusual for a rural school bus route.

Given the nature of change associated with school bus stop locations on rural roads, facilities for
children at bus stops (eg shelter well clear of the road) are typically the responsibility of families of
school bus users.

Road user rules (Land Transport (Road User) Rule 2004) exist around passing of stationary school
buses in either direction, with drivers required to slow to a maximum speed of 20 km/h, and drive with

Project: 310206156 43



Bendigo-Ophir Gold Project
6 Local Road Transportation Effects

due care for the safety of children. Adherence to this by BOGP related drivers can be encouraged
through driver code of conduct processes in the Project Traffic Management Plan.

6.4 SHS8 Efficiency and Safety

The change in traffic volumes of SH8 will depend on the distribution of movements between the north
and south. In practice, it is likely that the bulk of the movements will be from the south and volumes on
SH8 south of Ardgour Road could increase by up to 300 vpd (assuming approximately 75% of
generated traffic heads south) during the peak of construction.

That will reduce to an increase of approximately 180 vpd during operation, with much of the traffic
occurring in the early morning and early evening when state highway traffic volumes are low.

Although the SH8 traffic volumes can seasonally vary between 1,500 vpd and 4,500 vpd, the changes
during both construction and operation phases will readily be accommodated by the state highway
network. As such, SH8 is considered to remain within its safe traffic carrying capacity.

6.5 SHS8 / Ardgour Road Upgrade

The primary effect of the increased vehicle movements associated with the BOGP will be on the
Ardgour Road intersection. The BOGP proposal includes improvements to the intersection to mitigate
this and it is recommended that the improvements are required as a condition of consent with the detail
to be confirmed through design approval processes with NZTA. The form of improvement agreed
through consultation with NZTA (refer Appendix E for correspondence) as being most suitable involves
construction of a right turn bay from the SH8 southwest approach to the intersection, and consequential
changes to the Ardgour Road approach.

NZTA have indicated that as part of the detailed design process a Safe System Audit will be required.

NZTA have also indicated that as part of the detailed design of upgrades, consideration will be given to
the need for flag lighting at the intersection. Further, at that time consideration can be given to
installation of new advanced signage for the mine site on the SH8 approaches with directional signage
at the intersection.

During the construction works, there will also be a need for temporary signage to alert drivers to the
increased number of trucks. The number and locations of signs will be established as part of the safety
risk assessment required by the TMP.

6.6 Matilda Rise and Bendigo Loop Road

Some of the exploration drilling and investigation operations have utilised a property on Bendigo Loop
Road as a base. Travel to the Project site uses Matilda Rise. Since the volume of additional traffic is
very low, it is considered that this will have negligible effect on existing road users.

The BOGP includes the establishment of an improved access to the Project site via Ardgour Road and
Thomson Gorge Road that does not require use of Bendigo Loop Road or Matilda Rise. Once that

Project: 310206156 44



Bendigo-Ophir Gold Project
6 Local Road Transportation Effects

access route has been upgraded, there should be no or very limited need for use of Matilda Rise for
access.

It is recommended that a driver code of practice is adopted that requires all vehicles travelling to and
from the Project site to use Ardgour Road and Thomson Gorge Road. This may require some additional
signage at each end of Matilda Rise. Any use of Matida Rise should be by exception only and detailed
in the Project Traffic Management Plan.

6.7 Thomson Gorge Road (South of Matilda Rise)

South of Matilda Rise, Thomson Gorge Road follows an alignment that traverses the areas of the
Project site that are proposed to be mined. Since it is not possible to ensure safe movement of private
vehicles along the road in conjunction with mine traffic, MGL proposes to form a new road through
Ardgour Station to maintain a public access route through the wider area but completely clear of the
mining areas. This was described in Section 4.5.

The existing Thomson Gorge Road is a constrained, low volume, mountainous road with warning signs
relating to the hazards presented by the road. It does provide a road with some importance for
resilience of the area, being an alternative to Cromwell Gorge (in case of an emergency).

As the mining areas are developed, it will be necessary to prevent public access to parts of Thomson
Gorge Road. The proposed alternate route through Ardgour Station is considered to represent a
practical option for maintaining public access and it is recommended that construction of this road forms
a condition of consent.

The new replacement road will be designed to enable to provide a comparable level of public access to
the Dunstan Mountains (albeit on a different alignment) and vesting with CODC.

The expected alignment of the new road will have a length of approximately 13.3 km, comprising:

e 12.0 km of new road through Ardgour Station
e 1.3 km of road through Department of Conservation land

This 13.3 km new road compares with the existing route length (between the start and end points of the
new road) via Thomson Gorge Road of approximately 12.1 km.

The timing for construction of the new road will depend on when the new mine pit operations will disrupt
the safe through function of the Thomson Gorge Road.
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7  Project Traffic Management Plan

7.1 Purpose

A Project Traffic Management Plan (PTMP) forms a key component for managing the traffic effects of a
major project of this nature. It will need to be prepared with input from MGL in consultation with
stakeholders, CODC and NZTA. The focus of the PTMP will evolve as the Project moves through the
construction works into the production phase. For the construction works, the PTMP will have a greater
focus on road improvement works that are required for the BOGP whereas for the production phase
there will be a greater focus on monitoring and maintenance of the affected road network.

7.2 Approvals

Any physical works on the transport network required by the Project will need to have design and
corridor access (for construction) approvals from the relevant road controlling authority, either NZTA or
CODC, before they begin.

Copies of the PTMP will be made public to keep stakeholders including residents close to the Project
site vehicle access routes fully informed of how the BOGP will affect the roads they use. This document
will be maintained in electronic form as it is a live document and will be updated to incorporate changes
such as variations to the Project schedule. It is recommended that a community liaison group is
established so that the community can provide feedback on the effectiveness of the PTMP and identify
any potential alterations to reduce effects on the community. Updates on Project progress and planned
works that will affect the community should be provided on a regular basis.

7.3 Outline Traffic Management Plan

7.3.1 Content Overview

The PTMP will provide stakeholders with a clear understanding of the construction programme,
expected traffic volumes during each stage including the need for transporting over-weight or over-
dimension loads, any road improvements to be undertaken, and the traffic management measures
being implemented such as temporary or mobile road closures to manage the safety risks associated
with the BOGP vehicle movements, particularly trucks.

The PTMP will address:
a) Potential traffic safety risks arising from the BOGP;
b) Proposed mitigation measures, including;

e site access arrangements;
e travel route restrictions, e.g. use of Matilda Rise is by exception only;

e construction programme and construction activity time restrictions;
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o traffic volumes;

e management plan for oversize loads (numbers and transport times);
e driver protocols;

e road improvements;

e pavement maintenance;

o staff travel plan.

¢) monitoring; and

d) communication / complaints arrangements.

Details of the anticipated content is described below:

7.3.2 Site Access Points and Travel Routes

The first part of the PTMP will provide details of the wider transport network surrounding the Project
site, the vehicle access locations to the site and the routes that will be taken by construction and Project
vehicles. This would normally comprise a more succinct version of information contained in this
transportation assessment report.

7.3.3 Traffic Volumes

The PTMP will provide details of the expected volumes of traffic on the various parts of the
transportation network and also times of movements for all stages of the Project from construction
through to full production. It will provide the detailed schedule of the various work stages as the Project
proceeds. From this, the various parties will be able to confirm and understand the type and frequency
of vehicles to expect on each portion of route at any time.

7.3.4 Over-weight and Over-dimension Loads

The establishment of the mine will require a variety of large vehicles which will need to be transported to
the site via the Thomson Gorge Road. Although the vehicles will be broken down for transport, the
loads will still likely represent over-weight and over-dimension loads which creates very specific
transport management requirements which should be addressed separately from the general
construction traffic movements.

Although it is anticipated that specialist contractors will be engaged to transport the over-weight and
over-dimension loads and that they would operate under specific permits for the BOGP, the PTMP
should outline what could be expected. This would typically include.

a) transport routes;

b) confirmation of the times and locations when movement is prohibited, for example peak hours
in townships with high levels of activity, and an indication of the times of day when deliveries
are anticipated,;

c) operating restrictions for any bridge crossings;
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d) piloting procedures;

e) contingency plans for breakdowns, bridge or pavement failures, severe weather conditions,
accidents, or roadworks;

f) provisions for co-ordination with other parties, including emergency services; and

g) provisions for communication with school bus drivers if any day-time transport of over-weight
or over-dimension loads is required.

Including these details in the CTMP will assist regular road users in knowing how to respond to the
presence of piloted oversize loads.

7.3.5 Driver Protocols

In addition to the driving standards required by law, all drivers involved in the Project will be subject to
additional protocols when travelling along the district roads. This could include:

a) giving way to school buses at all times, and passing in accordance with Road user rules
(Land Transport (Road User) Rule 2004);

b) travel speeds on unsealed roads; and,

c) restrictions on traffic movements to reduce effects on recreational users of Thomson Gorge
Road.

These protocols will be strictly enforced by the consent holder in addition to all other aspects of on-site
health and safety.

7.3.6 Road Improvements

Since some localised improvement works at intersections will be required to accommodate the higher
volumes of heavy vehicle movements, it will be necessary for MGL to prepare and submit to the
relevant Road Controlling Authority an appropriately detailed schedule describing the works and the
temporary traffic management provisions to be put in place during construction. It is noted that, in this
regard the Local Government Act prohibits anyone from making improvements to a road without the
express approval of the Road Controlling Authority (RCA), either the relevant District Council for council
roads or NZTA for works on the state highways.

Thomson Gorge Road does not have sufficient width to allow for two-way movement of trucks and
widening of the road is proposed as part of the construction and site establishment works. For any initial
enabling works ahead of the Thomson Gorge Road upgrade (which is programmed at the outset in any
case), the PTMP will establish the preferred approach for managing vehicle movements on the road
while the construction works are underway. This will involve a risk based assessment to determine the
level of traffic management control necessary to maintain safety for all road users. The primary hazard
will relate to the higher volumes of heavy vehicles because crashes with heavy vehicles are more likely
to result in serious or fatal injuries.

The design process will include any geotechnical investigations that are necessary to satisfy the RCA
that batters will remain stable. Once the designs have been approved by the RCA, they will be
incorporated into the overall PTMP, with details of:
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a) the physical extent and nature of the works;

b) an accompanying schedule of start and finish dates;

c) details for sourcing materials and disposal of spoil;

d) provisions for advisory signage;

e) arrangements for temporary traffic management and supervision;
f) clean-up and overnight arrangements, and,

g) contact telephone numbers.

Depending on the timing of these works relative to the overall Project, this component of the PTMP may
be prepared and circulated in advance of the rest.

7.3.7 Pavement Maintenance

The PTMP will describe the methodology that will be adopted in relation to pavement maintenance of
Ardgour Road and Thomson Gorge Road during operation of the mine to ensure that the road
pavements are safe. The methodology will outline the mechanisms for staff, truck drivers or the general
public to report concerns such as potholes and the actions to restore the pavement to a safe condition.

During the construction and early operation phases, the focus of maintenance and repair work will
involve maintaining and if necessary restoring the road to a safe condition and may involve temporary
rather than permanent works. Permanent pavement rehabilitation may be required in some locations
following the completion of construction works.

7.3.8 Staff Travel Plan

The PTMP will describe the measures to be adopted to minimise private vehicle travel to the Site. This
will include a focus on responding to demand for staff bus and ride share arrangements.

7.3.9  Monitoring

The PTMP will describe how construction vehicle movements on the public road network will be
monitored and could include:

a) collecting actual traffic volumes in and out of the site on Thomson Gorge Road;

b) ensuring safe pavement conditions are maintained, e.g. response and actions taken following
reports of damage;

c) compliance with temporary traffic management plans; and

d) collating submissions from the general public or Community Liaison Group.

The monitoring results will be reported to Council on a quarterly basis during construction whilst Project
generated heavy vehicle volumes exceed 50 vehicle movements per day, reducing to an annual basis
thereafter.
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7.3.10 Communication Protocols

Communication protocols are fundamental to the success of the PTMP. The names and contact details
for the site manager(s) will be clearly recorded as the point of contact for all road users.

Provision will be made for the timing of oversize load movements or temporary road closures to be
advertised through local media, enabling drivers to avoid them if they so choose.

A copy of the PTMP will be available on the Project website and will record a list of people and
organisations that will be notified electronically of updates to the PTMP. This is expected to include:

a) community groups in Bendigo and Tarras;
b) NZTA; and

¢) Central Otago District Council.

All amendments and updates to the PTMP, as approved by Council, will then be forwarded to those
named on the list.
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8 CODC District Plan

8.1 District Wide Rules

8.1.1 Objective 12.3.1 — Transportation Network

To promote the safe and efficient operation of the District’s roading network.

The BOGP site establishment works includes a range of road improvements to enable the transport
network to operate safely and efficiently. The proposed works at the SH8 / Ardgour Road and on
Thomson Gorge Road are largely confined to the existing road corridors and will maintain the existing
amenity values of the roads.

Since Thomson Gorge Road south of Matilda Rise traverses the proposed mining areas, a hew road will
be constructed around the mine site to provide a similar level of public access through the Dunstan
Mountains as Thomson Gorge Road has provided.

8.1.2  Policy 12.4.1 Parking Loading and Manoeuvring

To avoid, remedy or mitigate adverse effects on the safe and efficient operation of the roading network by
requiring:

a) Safe and efficient access points to the roading network, and
b) Off-road loading and manoeuvring space and facilities, and
c) Off-street parking,

where these are appropriate.

The site establishment works involve widening and sealing of Thomson Gorge Road along with the
formation of new access points to the Project infrastructure. There are no physical constraints that will
prevent the Project accesses being designed in accordance with best practice guidelines.

The size of the Project site means that there is ample space to accommodate all of the parking and
loading requirements of the Project.

8.1.3 Rule 12.7.1 Access Standards from Roads

8.1.3.1 Construction and Maintenance

Thomson Gorge Road between Ardgour Road and the site entrance will be widened and sealed as part
of the Project construction works which will enable it to be used in all weather conditions. Access ways
within the Project site will also be sealed for a minimum distance of 30 m from the road boundary to
reduce the potential for detritus to be carried onto the road.
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There are no reasons why the site access cannot be formed so that it intersects the road reserve
boundary within 15 degrees of a right angle.

8.1.3.2  Sight Distances

The proposed new access road from Thomson Gorge Road is located approximately 300m south of a
curve which will be upgraded as part of the project and provides a partial sight distance constraint, and
approximately 165m north of a curve on the existing road that will not be upgraded and therefore has a
slow speed. It is considered that the speed environment based District Plan sight distance requirements
can be met (noting the highest sight distance of 160m applies to a 100km/h operating speed, well above
existing speeds).

8.1.3.3  Access to Rural State Highways and Arterial Roads

Not applicable; The Project site does not have access to any rural state highway or arterial road.

8.1.3.4  Access to Rural Collector Roads

Not applicable; The Project site does not have access to any rural collector road.

8.1.3.5 Access to Rural Local Roads

The location of the BOGP site entrance will be more than 60 m from the nearest intersection

8.1.3.6  Access to Urban State Highways and Urban Arterial Roads

Not applicable; The Project site does not have access to any urban state highway or arterial road.

8.1.3.7 Access to Urban Local Roads

Not applicable; The Project site does not have access to any urban local road.

8.1.4  Rule 12.7.2 Parking

8.1.4.1  Supply of Parking

Although parking is not required to be provided, there is sufficient space within the site to form parking
areas with capacity to meet all anticipated parking demands for the Project.
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8.1.4.2 Layout and construction

Where parking is provided, it is will meet the dimensional requirements for the size of parking bays and
aisles. However, given the rural location of the Project site, the parking areas may not be sealed or
formally marked. Although this does not comply with the District Plan rule, it will not contribute to any
dust or lighting effects on neighbouring properties or the transfer of aggregates onto the public road
because of the distance between any parking area and the public road.

The size of the site will ensure that the District Plan queuing space requirements can be met.

8.1.5 Rule 12.7.5 Signs

Transport related directional and warning signs for the Project are expected to include:

1. Fingerboard signs at the SH8 / Ardgour Road and Ardgour Road / Thomson Gorge Road
intersections to provide directional signage to the Project site.
2. Truck warning signage on SH8, Ardgour Road and Thomson Gorge Road

3. Hazard signage and public safety signage on Thomson Gorge Road and Ardgour Station Road.

All signage of this type will conform to national guidelines and be installed within the road reserve.
8.2 Infrastructure, Energy and Utilities

8.2.1 Objective 13.3.1 — Transportation Network

To enable the safe and efficient operation and development of the transportation network while ensuring that
amenity values and environmental quality is maintained or enhanced.

The BOGP site establishment works includes a range of road improvements to enable the transport
network to operate safely and efficiently. The proposed works at the SH8 / Ardgour Road and on
Thomson Gorge Road are confined to the existing road corridors and will maintain the existing amenity
values of the roads.

A new public road will be constructed around the mine site to provide a similar level of public access
through the Matakanui range to Thomson Gorge Road. This will require partial closure of Thomson
Gorge Road to enable the mining works to proceed safely.

8.2.2  Policy 13.4.2 — Managing the development of the Transport
Network

To ensure that the design, location and operation of the transportation network recognises and provides for the
following matters:

a. The avoidance, remedying or mitigation of any significant adverse effects on the environment resulting from
the generation of noise, vibration, glare, light spill and dust emissions.
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b. The avoidance, remedying or mitigation of adverse effects on the on-going operation of activities that are
permitted on adjacent land in terms of the plan’s provisions.

c. The avoidance, remedying or mitigation of adverse effects on the landscape.

d. The protection of areas of significant indigenous vegetation and significant habitats of indigenous fauna
and statutorily managed sports fish and game, water bodies and their margins.

e. The protection of the integrity of significant heritage and cultural values.
f. The protection of the integrity of values of importance to Kai Tahu ki Otago.
g. Public safety.

h. The potential for material damage from erosion, subsidence, slippage, inundation or other natural hazard
events and the likelihood that the exacerbation of any of these processes, is avoided, remedied or mitigated.

i. The intended level and type of traffic usage, and any foreseeable future demands.
j- The promotion of efficient energy use.

k. The maintenance of the safe and efficient operation of existing infrastructure and utilities including
integration with the existing transportation network.

The proposed alterations to the road network are being designed to generally comply with CODC
engineering standards and meet the transport demands of the proposed BOGP. This will enable the
safe and efficient operation of the network while the mitigating any transport effects of the Project.
Overall, it is considered that the proposed works are consistent with this policy.

8.2.3 Transport Rules

8.2.3.1 Rule 13.7.2.i - Existing Roads

The proposed improvements to Thomson Gorge Road would represent permitted activities under the
District Plan in so far as they do not involve forming a heavy vehicle bypass route or new state highway.
However, while much of the proposed works can be completed within the existing road reserve, since
there are sections of the road that are outside of the legal road reserve, any works will require approvals
from CODC and landowners.

8.2.3.2 Rule 13.7.2.ii — Encroachment beyond Existing Road Reserve
There are multiple locations where the formed alignment of Thomson Gorge Road does not follow the
legal road alignment. The feasibility design for the widening works is based on the existing alignment

and therefore, will involve some works outside the road reserve. It is anticipated that all required works
can otherwise be implemented in accordance with the intent of the requirements of this rule.

8.2.3.3 Rule 13.7.2.iii - New Roads

The construction of the alternate access road to the east of the mine site to maintain public access
through the Matakanui range represents a Discretionary Activity. A road alignment has been identified
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that follows existing farm tracks where possible. To be a suitable alternative road to the affected part of
Thomson Gorge Road enabled closure of part of Thomson Gorge Road, the standard of road will
provide a generally comparable standard, with some non-compliance with gradient anticipated, as is
also the case with Thomson Gorge Road.
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9 Conclusions

The BOGP will increase traffic volumes on SH8, Ardgour Road and Thomson Gorge Road. Although
improvements to these are proposed as part of the Project, it is recommended that the improvements
are required as conditions of consent. A PTMP will be required to manage the construction traffic effects
as the Project site is established and it is recommended that the preparation and implementation of this
is required as a condition of consent.

Overall, it has been concluded that the transport related effects of the BOGP can be managed subject
to conditions of consent requiring:

1. Safety improvements at the SH8 / Ardgour Road intersection that:

a. provide a right turn bay on SH8 from the southwest into Ardgour Road to NZTA design
requirements;

b. ensure that two-way movement of trucks turning in and out of Ardgour Road can be
accommodated,;

c. provide for consequential change to roadside infrastructure including the likes of
roadside barrier changes, flag lighting, and signage as determined through detailed
design processes;

2. Safety management / maintenance measures on Ardgour Road from SH8 to Thomson Gorge
Road to include:

a. edge line delineation at the curve 1.45km south of SH8,

b. curve advisory signage assessment (and implementation of any signage that meets
NZTA Traffic Control Devices Manual warrants)

3. Widening of Thomson Gorge Road for approximately 1.6km to the south of Ardgour Road to
provide a minimum sealed carriageway width of 6.5 m;

4. Construction of an alternate vehicle route to Thomson Gorge Road for public access to the
Dunstan Mountains to the east of the Project site, to ensure there is a satisfactory alternative
public route bypassing the affected area when Thomson Gorge Road has to be closed because
of mining activity;

5. Implementation of a Project Traffic Management Plan.
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Table D-1: Existing Situation

Run-off road Head-on Intersection Pedestrian Cyclist Motorcyclists
Exposure SH8: 3,100 vpd SH8: 3,100 vpd SH8: 3,100 vpd SH8: 3,100 vpd No footpaths or trails present Expected to be very low volume SH8: < 30 vpd (1% of all traffic)
Comments: Ardgour Road: 250 vpd Ardgour Road: 250 vpd Ardgour Road: 250 vpd Ardgour Road: 250 vpd
Exposure Score: 2/4 2/4 2/4 2/4 0/4 1/4 2/4
Likelihood Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood
Comments: include: include: include: include: include: include: include:
e  High speed environment e  High speed environment e  High speed environment e  Unfamiliar drivers (High * No footpaths over bridge e  High speed environment e  High speed environment
*  Narrow shoulders * Reverse curves e  Obstructed sightlines seasonal flows) e Single lane bridge e  Single lane bridge
e Curve radii e  Single lane bridge *  Proximity to bridge e  Fatigue
*  Reverse curves *  Forward visibility to queues e No channelisation or seal e  Adverse weather
e Faded edge lines e  Visibility across the bridge widening e  Sun strike
* Narrow carriageway
Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the
likelihood include: likelihood include: likelihood include: likelihood include: likelihood include: likelihood include: likelihood include:
e  Barriers on bridge and e  Centre line marking e  Give-way controls . e Very low demand . .
approaches e  Gated wamning signs
e  Gated warning signs e  Speed advisory signs
e  Edge lines (faded)
e  Chevron boards
e  Reflector posts
e  Shallow, recoverable berms
Likelihood Score: 3/4 3/4 3/4 3/4 0/4 1/4 3/4
Severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity
Comments: include: include: include: include: include: include: include:
e  High speed environment e  High speed environment e  High speed environment e  High speed environment e  High speed environment e  High speed environment e  High speed environment
. . e  Side impact crashes . e  Vulnerable road user e  Vulnerable road user .
Factors that decrease the severity Factors that decrease the severity | Factors that decrease the severity Factors that decrease the severity | Factors that decrease the severity Factors that decrease the severity Factors that decrease the severity
include: include: include: include: include: include: include:
e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by
advisories advisories advisories advisories advisories advisories advisories
o Roadside hazards set back
from camriageway
Severity Score: 3/4 3/4 3/4 3/4 4/4 4/4 4/4

100/448
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Table D-2: BODG (Construction / Operational Phase) - Existing Road Environment

Run-off road

Head-on

Intersection

Pedestrian

Cyclist

Motorcyclists

Exposure
Comments:

Likelihood
Comments:

SH8: 3,400 vpd
Ardgour Road: 600 vpd

Factors that increase the likelihood
include:

e  High speed environment
e  Narrow shoulders

SH8: 3,400 vpd
Ardgour Road: 600 vpd

Factors that increase the likelihood
include:

e  High speed environment
*  Reverse curves

SH8: 3,400 vpd
Ardgour Road: 600 vpd

Factors that increase the likelihood
include:

e  High speed environment
e  Obstructed sightlines

SH8: 3,400 vpd
Ardgour Road: 600 vpd

Factors that increase the likelihood
include:

e  Unfamiliar drivers (High
seasonal flows)

No footpaths or trails present

Factors that increase the likelihood
include:

* No footpaths over bridge

Expected to be very low volume

Factors that increase the likelihood
include:

e  High speed environment

SH8: < 30 vpd (1% of all traffic)

Factors that increase the likelihood
include:

e  High speed environment
e  Single lane bridge

Severity
Comments:

e Curve radii *  Single lane bridge e Proximity to bridge e  Fatigue Single lane bridge
* Reverse curves e  Forward visibility to queues * No channelisation or seal e  Adverse weather
) e Visibility across the bridge widening e  Sunstrike
*  Faded edge lines Narrow carriageway
Higher tuming volumes
Slow moving heavy vehicles
Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the
likelihood include: likelihood include: likelihood include: likelihood include: likelihood include: likelihood include: likelihood include:

e  Barriers on bridge and
approaches

e  Gated warning signs

e  Edge lines (faded)

e  Chevron boards

e  Reflector posts

e  Shallow, recoverable berms

Factors that increase the severity
include:

e  High speed environment
e  Heavy Vehicles

e  Centre line marking
e  Gated wamning signs

e  Speed advisory signs

Factors that increase the severity
include:

e High speed environment
e  Heavy Vehicles

e  Give-way controls

Factors that increase the severity
include:

*  High speed environment
e  Side impact crashes

e  Heavy Vehicles

Factors that increase the severity
include:

e  High speed environment
e  Heavy Vehicles

*  Very low demand

Factors that increase the severity
include:
e  High speed environment

e  Vulnerable road user
e  Heavy Vehicles

Factors that increase the severity
include:

e  High speed environment
e  Vulnerable road user

e  Heavy Vehicles

Factors that increase the severity
include:

e  High speed environment
e  Heavy Vehicles

Factors that decrease the severity
include:

e  Speeds moderated by
advisories
* Roadside hazards set back

from carriageway

Factors that decrease the severity
include:

e  Speeds moderated by
advisories

Factors that decrease the severity
include:

e  Speeds moderated by
advisories

Factors that decrease the severity
include:

e  Speeds moderated by
advisories

Factors that decrease the severity
include:

e  Speeds moderated by
advisories

Factors that decrease the severity
include:

e  Speeds moderated by
advisories

Factors that decrease the severity
include:

e  Speeds moderated by
advisories
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Table D-3: BODG (Construction / Operational Phase) — Do Minimum

Run-off road

Head-on

Intersection

Pedestrian

Cyclist

Motorcyclists

Exposure
Comments:

Likelihood
Comments:

SH8: 3,400 vpd
Ardgour Road: 600 vpd

Factors that increase the likelihood
include:

e  High speed environment
e  Narrow shoulders

SH8: 3,400 vpd
Ardgour Road: 600 vpd

Factors that increase the likelihood
include:

e  High speed environment
*  Reverse curves

SH8: 3,400 vpd
Ardgour Road: 600 vpd

Factors that increase the likelihood
include:

e  High speed environment
e  Obstructed sightlines

SH8: 3,400 vpd
Ardgour Road: 600 vpd

Factors that increase the likelihood
include:

e  Unfamiliar drivers (High
seasonal flows)

No footpaths or trails present

Factors that increase the likelihood
include:

* No footpaths over bridge

Expected to be very low volume

Factors that increase the likelihood
include:

e  High speed environment

SH8: < 30 vpd (1% of all traffic)

Factors that increase the likelihood
include:

e  High speed environment
e  Single lane bridge

Severity
Comments:

e Curve radii e Single lane bridge e Proximity to bridge e  Fatigue Single lane bridge
* Reverse curves o  Forward visibility to queues * No channelisation or seal e  Adverse weather
) e Visibility across the bridge widening e  Sunstrike
+—Fadod-odge-ires Narrow carriageway
Higher tumning volumes
Slow moving heavy vehicles
Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the
likelihood include: likelihood include: likelihood include: likelihood include: likelihood include: likelihood include: likelihood include:
e  Barriers on bridge and e  Centre line marking *  Give-way controls . *  Very low demand . .
approaches e  Gated waming signs e Increased sight distances .
e  Gated warning signs
o  Edge lines e  Speed advisory signs

e  Chevron boards
e  Reflector posts
e  Shallow, recoverable berms

Factors that increase the severity
include:

e  High speed environment
e  Heavy Vehicles

Factors that increase the severity
include:

e High speed environment
e  Heavy Vehicles

Factors that increase the severity
include:

*  High speed environment
e  Side impact crashes

e  Heavy Vehicles

Factors that increase the severity
include:

e  High speed environment
e  Heavy Vehicles

Factors that increase the severity
include:
e  High speed environment

e  Vulnerable road user
e  Heavy Vehicles

Factors that increase the severity
include:

e  High speed environment
e  Vulnerable road user

e  Heavy Vehicles

Factors that increase the severity
include:

e  High speed environment
e  Heavy Vehicles

Factors that decrease the severity
include:

e  Speeds moderated by
advisories
* Roadside hazards set back

from carriageway

Factors that decrease the severity
include:

e  Speeds moderated by
advisories

Factors that decrease the severity
include:

e  Speeds moderated by
advisories

Factors that decrease the severity
include:

e  Speeds moderated by
advisories

Factors that decrease the severity
include:

e  Speeds moderated by
advisories

Factors that decrease the severity
include:

e  Speeds moderated by
advisories

Factors that decrease the severity
include:

e  Speeds moderated by
advisories
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Table D-4: BODG (Construction / Operational Phase) - Right Turn Bay

Run-off road Intersection Pedestrian Cyclist Motorcyclists
Exposure SH8: 3,400 vpd SH8: 3,400 vpd SH8: 3,400 vpd SH8: 3,400 vpd No footpaths or trails present Expected to be very low volume SH8: < 30 vpd (1% of all traffic)
Comments: Ardgour Road: 600 vpd Ardgour Road: 600 vpd Ardgour Road: 600 vpd Ardgour Road: 600 vpd
Exposure Score: 2/4 2/4 2/4 2/4 0/4 1/4 2/4
Likelihood Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood
Comments: include: include: include: include: include: include: include:
e  High speed environment . High speed environment e  High speed environment . Unfamiliar drivers (High . No footpaths over bridge . High speed environment . High speed environment
e  Narrow shoulders e  Reverse curves s Obstructed sightlines seasonal flows) _ )
e Curve radii «  Single lane bridge «  Proximity to bridge  Fatigue . Single lane bridge *  Single lane bridge
e Reverse curves e  Forward visibility to queues a_Nochannelisationorseal e  Adverse weather
e  Faded edge lines e Visibility across the bridge widening e  Sunstrike
+—Narew-carageway
&  Slow moving trucks
Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the
likelihood include: likelihood include: likelihood include: likelihood include: likelihood include: likelihood include: likelihood include:
e  Barriers on bridge and e  Centre line marking e  Give-way controls . e Very low demand . .
approaches e  Gated wamning signs e  Channelised Turn Bay .
e  Gated warning signs _ ) e Increased sight distances
o Edge lines faded) *  Speed advisory signs
e  Chevron boards
e  Reflector posts
e  Shallow, recoverable berms
Likelihood Score: 3/4 3/4 2/4 3/4 0/4 1/4 3/4
Severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity
Comments: include: include: include: include: include: include: include:
*  High speed environment e  High speed environment *  High speed environment *  High speed environment e  High speed environment e  High speed environment e  High speed environment
e Heavy Vehicles e  Heavy Vehicles *  Side impact crashes e  Heavy Vehicles ¢ Vulnerable road user *  Vulnerable road user e Heavy Vehicles
e  Heavy Vehicles e  Heavy Vehicles e  Heavy Vehicles
Factors that decrease the severity Factors that decrease the severity Factors that decrease the severity Factors that decrease the severity Factors that decrease the severity Factors that decrease the severity Factors that decrease the severity
include: include: include: include: include: include: include:
e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by
advisories advisories advisories advisories advisories advisories advisories
 Roadside hazards set back
from camriageway
Severity Score: 4/4 3/4 3/4 3/4 4/4 4/4 4/4
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Table D-5: BODG (Construction / Operational Phase) - Signal Control

Run-off road Intersection Pedestrian Cyclist Motorcyclists
Exposure SH8: 3,400 vpd SH8: 3,400 vpd SH8: 3,400 vpd SH8: 3,400 vpd No footpaths or trails present Expected to be very low volume SH8: < 30 vpd (1% of all traffic)
Comments: Ardgour Road: 600 - 1,000 vpd Ardgour Road: 600 - 1,000 vpd Ardgour Road: 600 - 1,000 vpd Ardgour Road: 600 - 1,000 vpd
Exposure Score: 2/4 2/4 2/4 2/4 0/4 1/4 2/4
Likelihood Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood | Factors that increase the likelihood
Comments: include: include: include: include: include: include: include:
e  High speed environment +—High-speod-ervirenment +—High-speod-environment e  Unfamiliar drivers (High * No footpaths over bridge e  High speed environment e  High speed environment
e  Narrow shoulders e  Reverse curves s Obstructed sightlines seasonal flows) _ )
«  Curve radii «  Single lane bridge +Proximity-to-bridge +  Fatigue . Single lane bridge *  Single lane bridge
e Reverse curves e  Forward visibility to queues a_Nochannelisationorseal e  Adverse weather
e  Faded edge lines +— Visibility across-tho-bridge widening e Sun strike
&  Signals out of context in +—Narew-carageway e  Signals out of context in
rural location s Slow tuming trucks rural location
Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the Factors that decrease the
likelihood include: likelihood include: likelihood include: likelihood include: likelihood include: likelihood include: likelihood include:
e  Barriers on bridge and e  Centre line marking +—Givo-way-controls e  Signalised controls e Very low demand . e  Signalised controls
approaches e  Gated warning signs e  Signalised controls e  Removes opposing e  Removes opposing
e  Gated waming signs e  Speed advisory signs e  Removes opposing movements movements
e  Edge lines {faded) e  Signalised controls movements
e  Chevron boards e  Removes opposing
e  Reflector posts movements
e  Shallow, recoverable berms
Likelihood Score: 3/4 2/4 2/4 3/4 0/4 1/4 2/4
Severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity Factors that increase the severity
Comments: include: include: include: include: include: include: include:
*  High speed environment e  High speed environment *  High speed environment *  High speed environment e  High speed environment e  High speed environment e  High speed environment
e Heavy Vehicles e  Heavy Vehicles *  Side impact crashes e  Heavy Vehicles ¢ Vulnerable road user *  Vulnerable road user e Heavy Vehicles
e  Heavy Vehicles e  Heavy Vehicles e  Heavy Vehicles
Factors that decrease the severity Factors that decrease the severity Factors that decrease the severity Factors that decrease the severity Factors that decrease the severity Factors that decrease the severity Factors that decrease the severity
include: include: include: include: include: include: include:
e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by e  Speeds moderated by
advisories advisories advisories advisories advisories advisories advisories
 Roadside hazards set back
from camriageway
Severity Score: 4/4 3/4 3/4 3/4 4/4 4/4 4/4
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From:

To:

Cc:

Subject: RE: Ardgour Road/SH8 - Bendigo Ophir Gold Project
Date: Monday, 26 May 2025 11:44:41 am

Attachments: image001.png

Kia ora Andrew,

Thank you for sending through the updated Integrated Traffic Assessment for our review. | can
confirm that our safety engineer has reviewed the ITA and the findings are acceptable. As per the
ITA, NZTA agree that the following measures are necessary to mitigate the potential adverse
effects on the safe and efficient operation of State Highway 8 at the Ardgour Road intersection:

Construction of a right-turn bay from SH8 into Ardgour Road;

Widening of Ardgour Road to ensure two-way movements of trucks can take place;

Roadside barrier changes, flag lighting and signage to be determined through detailed
design and in consultation with NZTA.

Implementation of a Project Traffic Management Plan.

A safe system audit will be required as part of the proposed upgrades to the Ardgour Road
intersection.

I understand that the applicant intends on submitting a substantive application for the proposed
mine under the Fast-track Approvals Act 2024. While NZTA has not reviewed a full copy of the
application, | am happy for you to provide evidence of our correspondence as part of your
application demonstrating consultation with NZTA. Provided that the upgrades detailed in the ITA
are proposed as part of the substantive application then NZTA has no further concerns with the
proposed mine and will continue to work with the applicant to approve detailed designs for the
proposed intersection upgrade and associated works.

If NZTA is requested to comment on the substantive application through the FTA process, then
provided the application has not changed substantially then our comments should reflect those
above.

Many thanks,
Gemma
Gemma Kean (she/her)

Principal Planner

Poutiaki Taiao | Environmental Planning, Te Toki Tarai - System Design
email: [

Phone: ||| EEGzG
cel: I

NZ Transport Agency Waka Kotahi
Christchurch, Level 1, BNZ Centre,

120 Hereford Street

PO Box 1479, Christchurch 8022, New Zealand
Facebook | Twitter | LinkedIn




Ui A
NZ TRANSPORT www.nzta.govt.nz
ACGENCY

Please note | work a 9 day fortnight, for anything urgent on a Friday please contact
environmentalplanning@nzta.govt.nz

From: Metherell, Andrew _>

Sent: Friday, 2 May 2025 9:47 am

To: Gernma kean [
ce: A snow

Subject: RE: Ardgour Road/SH8 - Bendigo Ophir Gold Project

Hi Gemma

| have attached the final draft of our report for the Matakanui Gold Ltd mine development we
discussed last month.

Apologies for the delay in getting the revised report through, as there were a few internal review
adjustments particularly relating to other parts of the document which were best addressed for
completeness.

Broadly there are no material changes to the site access proposal, although we have clarified in the
report that the NZTA preferred right turn bay option from SH8 into Ardgour Road is proposed, which
we seek the agreement of NZTA.

Can you please consider how best to formalise the approval of the feasibility design to incorporate a
right turn bay as a project mitigation, and as a basis for input to the Fast Track Application and future
design processes.

We look for to hearing back from you, and would be happy to discuss further.

Regards

Andrew Metherell

Christchurch Traffic Engineering Team Lead
Stantec New Zealand

Direct:
Mobile:

2]

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's
written authorization. If you are not the intended recipient, please delete all copies and notify us immediately.

This message, together with any attachments, may contain information that 1s classified
and/or subject to legal privilege. Any classification markings must be adhered to. If you
are not the intended recipient, you must not peruse, disclose, disseminate, copy or use the
message in any way. If you have received this message in error, please notify us
immediately by return email and then destroy the original message. This communication
may be accessed or retained by NZ Transport Agency Waka Kotahi for information

assurance purposes.
. _________________________________________________________________________________________________|
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Appendix F CODC Information Request Response

Following review of a draft Integrated Transport Assessment, CODC provided a further information request. The responses are addressed within the report and the table below.

pick up and drop off areas on Ardgour Road and identification of any required
mitigation.

SH8 / Ardgour Road 1. Provide details of consultation with NZTA relating to the potential Ardgour The proposed mitigation works have been addressed in Section 5.4 and 7.5 of this report, and the email
Road/SHS intersection upgrade. Details should include any recommended response from NZTA including matters they expect will be required to mitigate adverse effects are now
conditions requested by NZTA to ensure that the safety and efficiency of the included in Appendix E.
transport network is maintained. The key matter NZTA identified is reproduced below:

“As per the ITA, NZTA agree that the following measures are necessary to mitigate the potential
NB: It is recommended that as part of any detailed design of the intersection, adverse effects on the safe and efficient operation of State Highway 8 at the Ardgour Road
consideration is given to whether the existing curve advisory of 45km/h would intersection:
remain appropriate with the proposed adjusted geometry for southbound
highway traffic, and whether the current give way control signage and markings . . . .
continue to be appropriate. - Construction of a right-turn bay from SH8 into Ardgour Road;
- Widening of Ardgour Road to ensure two-way movements of trucks can take place;
- Roadside barrier changes, flag lighting and signage to be determined through detailed
design and in consultation with NZTA.
- Implementation of a Project Traffic Management Plan.
A safe system audit will be required as part of the proposed upgrades to the Ardgour Road
intersection.”

Ardgour Road \%itl;rt%\gdsiadrz:Irlzsocf::::Zn(:tK/nglrgir:’st:: fg'rvﬁ:;t:r:;izglg%ggg?fnogofgzgggne The reporting has further addressed the safety assessment and pavement maintenance matters in Section
corridor. Consideration should include safety improvements especially in respect ;'3azf t:jnllz: dc;cslgltlosnaler:it;r\:}:sr;t:?rt::r:zafzraergg;g\u%gzllneatlon at the curve 1.45km south of Ardgour
of the hours of darkness. ’ ry spe )

School Bus 3. Provide an assessment of any impacts of the works on the current school bus | Additional commentary has been provided in Section 7.3.3 of the ITA, with reference to the Road user rules

(Land Transport (Road User) Rule 2004) which require drivers when passing of stationary school buses in
either direction, with to slow to a maximum speed of 20 km/h, and drive with due care for the safety of
children.

Thomson Gorge Road
Design

4. Please provide swept-path analysis for the proposed upgrade to Thomson
Gorge Road. This analysis should be of an adequate standard to confirm the
design is sufficient to safely accommodate the potential vehicles expected to use
it, particularly on horizontal curves.

This detail will be provided within detailed design plans being supplied to CODC for engineering approval,
in future stages of design development. Any extra widening is minor and will readily fit in the road corridor.

Thomson Gorge Road
Design

5. Please provide details in respect of the proposed treatment (sealing) of
existing accesses, given that it is proposed to upgrade Thomson Gorge Road to
a sealed surface.

Access will be sealed back to the boundary as per CODC requirements. This matter will also form part of
the detailed design development.

Staff Bus Service 6. Please provide details in respect of the continuity of bus services during the
proposed operational phase and how the uptake of these services will be
monitored to ensure that traffic generation is not greater than that stated in the

documentation provided.

The traffic forecasts are based on a proportion of staff accessing the site via a consent holder supplied bus
service. The use of staff buses is a typical provision for mine work sites remote to residential catchments of
workers. It is now proposed to include this matter as part of a Staff Travel Plan as referenced in Section
7.3.8 of this report.

Site Access 7. Please confirm the preferred approach for the Thomson Gorge Road
realignment/upgrade, including details of the site accesses (proposed to be a
northern one from Ardgour Rise and a southern one approx. 500m north of
Matilda Rise and the public/private road interface (including location and design

treatments). Please include details of any consultation held with CODC Roading

It is understood this matter related to some inconsistency in an earlier version of the ITA. The site is
proposed to be accessed via Thomson Gorge Road 1.6km south of Ardgour Road, and an internal haul
road is proposed so that travel within the different areas of the mine is on the private road network. A
second access further south is planned from the site compound area but will involve a locked gate and will
be used by exception only. As a result of the position of the access, and at the direction of MGL, all travel
should be on internal roads unless that is impractical (ie use of Thomson Gorge Road south of the site
access by exception only).
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