Engineering Excellence
BROCK & ASSOCIATES

consulting engineers ¢ project managers

Northern Energy Corporation Ltd

COLTON MINE PROJECT - MARYBOROUGH
TRAFFIC IMPACT ASSESSMENT

December 2010



Brock & Associates Pty Ltd

TABLE OF CONTENTS

EXECUTIVE SUMMARY ...ttt ettt e e e rmmme ettt et e e e e e e s s rmmne e e e s nnnbbeee s 2
1 INTRODUCGCTION. ...ttt rees e e e e e e e e e ee bbb et e e e e e e e e s s ass bbb e nnassbbeeeeeeeeeeeaans 4
2 EXISTING SITUATION ..coiiiiiiiiiiiitiit ittt eemt ettt e e e e st e e e e e s s bbb et e e e e e e e s smmme e e e e e anns 4
2.1 SITE LOCATION .ttt ettt ettt et ettt ettt e et e e aeessaestnnes s e e e e eeaaeaeaeesd 4
2.2 KEY ROADS ..ottt eee e e et e e et e e e e e e e e e e e e eeeeb et bbb bbb bbb bbb mmme e e e e e e e e e e e e e aaaeeeas 5
221 T Lot 1o Y7 N 5
2.2.2 Churchill MiNg ROAM.........uuuiiiiiiie e re e e e e aeas 6
2.2.3 Maryborough-Hervey Bay ROAd...............ooooiiiiiiii e 6
224 Torbanlea-Pialba ROAd..........ccoooiiiiii e e e e e 7
2.25 FOrestry ACCESS ROAU.........coiiiiiiiiiiiiiiieee e 8
2.3 EXISTING TRAFFIC VOLUMES ...ceiiiiiiiiiiiiiiieieeeeseesmtaaeeesessssssaseseeseessmmmsaeeessasnsssnnnnnsaseens 8
3 PROPOSED DEVELOPMENT ...ttt simeee sttt e e e e smnee st e e e e e e e e s annnns 9
4 TRAFFIC OPERATION ..ottt ettt e e e e rmmme e e et e e e e e e e e e s smmne e s e aaen 10
4.1 DEVELOPMENT TRAFFIC GENERATION ..eeeiiiiiitiiiitieeeeeeessmmeeessssnsnssseeeeeseeasssmmnessssnnnes 10
4.2 DEVELOPMENT TRAFFIC DISTRIBUTION.....uuuutttiiittieeessssssimenssssresneeeeeseessssnnssnnnssssssnees 11
4.3 EXISTING TRAFFIC AND DEVELOPMENT TRAFFIC.....uutuiiittiieeiiiiiiinsinnmssreneeeeeeeessssnnnens 11
5 TRAFFIC OPERATION ASSESSMENT ...coiiiiiiiiiiiiiiiie et a e e s emmmna e e e e e 13
5.1 MARYBOROUGH-HERVEY BAY ROAD/CHURCHILL MINE ROAD INTERSECTION
(CONSTRUCTION) .tttteeetsiiiitttee ettt e e e emamt e e e e e e s st e e et e e e e s smmmt e e e e e s e e s bbb e e et e e e e e s ammme e e e e e e e nnnnnnereeaeeas 13

5.2 TORBANLEA-PIALBA ROAD/CHURCHILL MINE ROAD INTERSECTION (CONSTRUCTION). 13
5.3 BRUCE HIGHWAY/COLTON MINE ACCESS ROAD (CONSTRUCTION AND PRODUCTION). 14

5.4 BRUCE HIGHWAY/GYMPIE ROAD (CONSTRUCTION AND PRODUCTION) .....ccvvveeeeannniee. 15
55 BRUCE HIGHWAY/WALKER STREET (CONSTRUCTION AND PRODUCTION) .....ccouvvveennnns 15
6 IMPACT MITIGATION ...ttt ettt ek e et e e e sttt e e e st a e s smmnesnbaeeeas 16
6.1 INTERSECTION OPERATION i CONSTRUCTION PHASE T OPTION 1....oceviiiiiiiieeiiiieeennd 16
6.2 INTERSECTION OPERATION I CONSTRUCTION PHASE T OPTION 2....coviiiiiiiiieeiiiineend 17
6.3 INTERSECTION OPERATION I PRODUCTION PHASE .....coiiiiiiiiiiiiiie e esieemiiiee e 18
6.4 INTERSECTION OPERATION I SUMMARY OF IMPACT MITIGATION......ccvtieiiiiiieee s 18
6.5 STATE ROAD PAVEMENT IMPACTS .....eitieiiiiiiieeitieeeeemme sttt e e ettt e e et enee e e s e nnnaeaa e e 19
6.6 CHURCHILL MINE ROAD .....ciiiiitiiie e sttt e smmee ittt ettt e e et ensme e e e st e e e e e nbbeee e e s snnees 21
Appendix A - NEC Estimated Traffic Generation
Appendix B - Traffic Distribution
Appendix C - SIDRA Reports
AppendixD - Bruce Highway/Colton Mine Access Road Layout
Rev Prepared | Initials Date Reviewed | Initials Date
1 SGP 10/12/09 CTT 10/12/09
2 SGP/CTT 28/4/10 CTT 30/4/10
3 CTT 21/5/10 CTT 21/5/10
4 CTT 19/12/10 CTT 19/12/10

Appendix H - Transport Assessment Page 1 December 2010



Brock & Associates Pty Ltd

EXECUTIVE SUMMARY

Brock & Associates Pty Ltd has been commissioned by NEC to undertake a traffic impact
assessment for mining operations at the proposed Colton Mine north of Aldershot near
Maryborough. The impact on the operation of key intersections and the pavement impact on
the state controlled road network have been assessed.

During the mine construction phase, two alternate access scenarios have been assessed.

One option is to use Churchill Mine Road including the Maryborough-Hervey Bay Road and
Torbanlea-Pialba Road. The other option is to use the Bruce Highway and upgrade an

existing intersection, forestry access road and level crossing on the North Coast Rail Line.

During production of the mine from 2012 onwards all access will occur via the Bruce

Highway and upgraded forestry access road. A single access to the Project from the Bruce

Hi ghway, constructed during the mine approval s ¢
risk) is preferred based on cost and accessibility issues.

Mining operations are expected to generate 63 trips per peak hour during the construction
phase and 31 trips per peak hour during the production phase. Coal will be carted from the
mine via rail to the Port of Gladstone and bulk cartage of coal will not impact on the road
network.

The operation of the existing Maryborough-Hervey Bay Road/Churchill Mine Road and
Torbanlea-Pialba Road/Churchill Mine Road intersections has been analysed using SIDRA.
Both intersections are predicted to operate well within practical capacity during the mine
construction phase. Operation of the intersections during the construction peak in 2011 is
predicted to be no worse than operation in the 2011 network peak without construction traffic.
For safety reasons upgrading of the Torbanlea-Pialba Road to include a type BAR right turn
and BAL left turn treatment is recommended.

A type CHR/CHL intersection with street lighting to V5 standards is proposed for the Bruce
Highway/Colton Mine Access Road intersection. The intersection is currently used by forestry
traffic but has no additional widening. The type CHR/CHL intersection exceeds the
intersection warrant requirements for the construction and production phase, but this
treatment is recommended due to the significance of the Bruce Highway. Traffic operation
analysis has predicted that the intersection will operate well within practical capacity during
the mine operation phase up to 2022 and beyond.

The development will have an insignificant impact on:
1 The Bruce Highway/Gympie Road intersection capacity;
1 The Bruce Highway/Walker Road intersection capacity, and;
1 The pavements of state-controlled roads.
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To mitigate the impact of the development, the following is proposed as the responsibility and
cost of NEC:

1 A type CHR/CHL treatment is provided at the Bruce Highway/Colton Mine Access
Road intersection generally in accordance with the concept design drawing included
in Appendix D. Lighting to V5 standards is also recommended;

1 If Construction Option 1 is selected, a BAR right turn and BAL left turn treatment is
provided at the Torbanlea-Pialba Road/Churchill Mine Road intersection by widening
and sealing the existing gravel shoulders. Visibility improvements including tree
clearing and sight benching is also required to improve visibility to the south, and,;

9 If Construction Option 1 is selected, a maintenance agreement between NEC and
Fraser Coast Regional Council is established to maintain Churchill Mines Road as a
gravel road during the construction period.
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1 INTRODUCTION

Brock & Associates Pty Ltd has been commissioned by Northern Energy Corporation Limited
(NEC) to undertake a traffic impact assessment for mining construction and production at the
proposed Colton Mine north of Aldershot near Maryborough. This report includes analysis of
traffic generation and distribution associated with the mine construction and production and
focuses on the likely impacts on the Bruce Highway, Maryborough-Hervey Bay Road and
Torbanlea-Pialba Road.

2 EXISTING SITUATION
2.1 Site Location

The Colton Mine is proposed approximately 4km north of the township of Aldershot, south-
west of Churchill Mine Road and east of the North Coast Railway Line.

During the mine construction phase, two alternate access scenarios are proposed. One
option is to use Churchill Mine Road including the Maryborough-Hervey Bay Road and
Torbanlea-Pialba Road. The other option is to use the Bruce Highway and upgrade an
existing intersection, forestry access road and level crossing on the North Coast Rail Line.
The Bruce Highway/Forestry Access Road intersection is approximately 2.9km north of
Herrenberg Street at Aldershot. The upgraded intersection and access road is also intended
to provide permanent access to the mine during the production phase. The site location is
shown in Figure 2.1.

Figure 2.1 Locality Plan#
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2.2 Key Roads
2.2.1 Bruce Highway

The Bruce Highway is a two-lane undivided highway on a straight alignment with a posted
speed limit of 100km/h. The traffic lanes are 3.5m wide with a sealed shoulder 2m wide. The
forestry road intersection is approximately 300m south of Lenthalls Dam southern access
road and 2.9km north of Herrenberg Street Aldershot. A northbound overtaking lane is
located approximately 300m south of the intersection. There is currently no additional
widening at the forestry access road intersection.

Access from the Bruce Highway to the Colton Mine is proposed via a newly constructed
intersection 160m north of the existing forestry road intersection. This location is at least
458m (or 15s travel time) north of the adjacent northbound passing lane. The existing
forestry road intersection will be closed and Colton Mine and forestry traffic will use the new
intersection and connect back to the forestry access road, which will be upgraded to rural
access road standards.

A site inspection at the location of the proposed intersection has confirmed safe intersection
sight distance (SISD) of at least 350m is available in both directions. SISD of at least 300m is
recommended for a design speed of 110km/h on flat grades with a 2.5s reaction time. Photo
2.1 and 2.2 depict the Bruce Highway in the vicinity of the intersection.

Photo 2.1 Bruce Highway 1 looking south from the Colton Mine Access Road
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Photo 2.2 Bruce Highway i looking north from the Colton Mine Access Road

2.2.2 Churchill Mine Road

Churchill Mine Road serves as a rural access street connecting Maryborough-Hervey Bay
Road at Dundathu to Torbanlea-Pialba Road at Torbanlea; a distance of approximately 20
kilometres. Churchill Mine Road is rural in nature with properties gaining direct access. The
road provides access to a humber of residential properties (via a service road immediately
north of Maryborough-Hervey Bay Road), the Hervey Bay Rifle Range, and rural residential
properties.

2.2.3 Maryborough-Hervey Bay Road

Maryborough-Hervey Bay Road is a two-lane undivided highway with a posted speed limit of
80 km/hr at Dundathu. The intersection with Maryborough-Hervey Bay Road and Churchill
Mine Road includes a 110m auxiliary left turn lane (AUL) and shoulder widening to create a
basic right turn (BAR) to Churchill Mine Road.

Appendix H - Transport Assessment Page 6 December 2010



Brock & Associates Pty Ltd

2.2.4 Torbanlea-Pialba Road

Torbanlea-Pialba Road is a two-lane rural arterial road with sealed shoulders. Some local
widening of the shoulder occurs in the vicinity of the intersection with Churchill Mine Road.
Torbanlea-Pialba Road has a posted speed limit of 200km/hr.

A site inspection of the Torbanlea-Pialba Road/Churchill Mine Road intersection has
confirmed safe intersection sight distance (SISD) of at least 300m is available to the north
and 180m to the south. SISD of at least 262m is recommended for a design speed of
100km/h on flat grades with a 2.5s reaction time.

Visibility to the south could be improved by removal of vegetation and possibly sight
benching. Photo 2.3 and 2.4 show sight distance in the vicinity of the intersection.

Photo 2.3 Torbanlea-Pialba Road i looking north from Churchill Mine Road

e
%
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Photo 2.4 Torbanlea-Pialba Road i looking south from Churchill Mine Road

0 |

2.2.5 Forestry Access Road

The existing forestry road is formed and gravelled all the way to the North Coast Rail Line. It
is occasionally used by forestry traffic for maintenance operations. The plantation is expected
to be harvested in 2015 with 30 trucks/day expected to use the road over a three month
period.

2.3 Existing Traffic Volumes

Traffic data supplied by the Department of Transport and Main Roads (TMR) has confirmed
annual average daily traffic (AADT) as follows;

1 11,770vpd (8% heavy) i Maryborough-Hervey Bay Road (2008 count)

1 6,805vpd (21% heavy) i Bruce Highway (2009 count)

1 1,771vpd (11% heavy) i Torbanlea-Pialba Road (2008 count)

Based on peak hour counts undertaken in December 2009 at the Maryborough-Hervey Bay
Road/Churchill Mine Road intersection and Torbanlea-Pialba Road/Churchill Mine Road
intersection, the 2009 estimated daily traffic volumes along Churchill Mine Road are as
follows;

1 170 vpd i Maryborough-Hervey Bay Road to Service Road

1 145vpdi West of Service Road
 50vpdi Old Rail Corridor to Torbanlea-Pialba Road
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3 PROPOSED DEVELOPMENT

The Colton Mine has been assessed for the two stages of operation; construction and
production. It is expected the initial construction of the mine site will take approximately 6
months commencing late in 2011. The mine is expected to commence normal production
activities in 2012. Development traffic consists of both workforce and support services
relating to the mine construction and production.

Two options for construction access to the mine have been considered and evaluated.

Option 1 assumes access to the mine during the construction phase will occur at Churchill
Mine Road via the existing intersections of Maryborough-Hervey Bay Road and Torbanlea-
Pialba Road. Torbanlea-Pialba Road is the nominated heavy vehicle route during
construction. Option 2 assumes construction access will occur via a relocated forestry
access road intersection on the Bruce Highway. Both these construction access options have
been assessed to allow the developer flexibility in the selection of construction access
options. A single access to the Project from the Bruce Highway, constructed during the mine
approvals stage at NECbs cost (with NEC c
cost and accessibility issues.

Irrespective of which construction access option is selected, when the mine is in production,
all access will occur via the Bruce Highway and the upgraded intersection and access road.
The access road will be predominantly a gravel road but sealed for a distance of
approximately 350m from the Bruce Highway through a series of curves. This access road
will also include a new level crossing across the North Coast Railway Line constructed by
Queensland Rail.

Mine access directly to the Bruce Highway has been selected in preference to other potential
access points at Aldershot (via the Bruce Highway) and Dundathu (via Churchill Mine Road).
This is to alleviate concern about mine traffic continually accessing the Colton Mine through
these residential communities. Aldershot in particular has a network of narrow local streets
and a railway crossing in close proximity to side roads resulting in tight turns especially for
delivery trucks. The Bruce Highway access also allows for unencumbered access if the mine
was to expand beyond the current licence area.

Coal will be carted from site by rail with a new rail spur to be constructed at the western end
of the former Colton to Pialba Rail Corridor connecting back to the North-Coast Railway Line.
Bulk cartage of coal will therefore not impact on the road network.
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4 TRAFFIC OPERATION

4.1 Development Traffic Generation

Traffic generation associated with the Colton Mine has been based on the projected traffic
generation data provided by NEC. The NEC estimated traffic generation is included as

Appendix A.

The following assumptions have been used to determine peak hour traffic generation;

1. All deliveries and support services will occur during off peak periods;

2. A vehicle occupancy rate of 1.6 people per vehicle has been assumed based on the
Austroads publication AGPE04/08 Guide to Project Evaluation 7 Part 4: Project
Evaluation Data;

3. The mine construction stage will occur during daylight hours with assumed
development peak hours of 71 8am and 57 6pm. The production stage will occur
over 24 hours using two shifts with assumed peak hours of 6:30am-7.30am and
6.30pm 1 7.30pm.

The resulting traffic figures are shown in Table 4.1 below.

Table 4.1 Traffic Generation
Development Scenario Peak Hour Trips per day !
(trips per hr)
Construction
Workforce 63 125
Construction materials 2
Concrete 0.3
Fuel and reagents 1
Steel work 0.3
Mining plant 0.7
Fixed plant 0.3
General stores 1.3
Total 63 131
Production

Workforce 31 62.5
Fuel 1.2
Reagents and consumables 0.3
Mining plant 0.2
General stores 1.3
Visitors 8
Total 31 75

Note 1: Data has been supplied in trips/week therefore conversion to daily traffic has

occurred as an average for the week, hence decimal quantities.
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4.2 Development Traffic Distribution

NEC has advised the workforce and support services will consist of people residing in the
Fraser Coast area. Traffic distribution has therefore been estimated based on population
density and shortest travel path to and from the mine site from cities and towns within the
Fraser Coast.

Traffic distribution is as follows;

Construction phase (Option 1) with access via Churchill Mines Road
1 15% of traffic distributes to and from areas to the north and west of the site, and;
1 85% of traffic distributes to and from Maryborough and Hervey Bay to the east.

Construction phase (Option 2) and production phase with access via the Bruce Highway
1 56% of traffic distributes to and from areas to the north and west including 80% of
traffic to and from Hervey Bay , and;
1 44% of traffic distributes to and from Maryborough including 20% of traffic to and from
Hervey Bay.

The construction phase (Option 2) and production phase distribution assumes 80% of
Hervey Bay traffic will use the Torbanlea-Pialba Road as this is the shorter and faster route
to the Bruce Highway access. It is assumed 20% of traffic will distribute via Maryborough due
to other attractions (e.g. shopping, passenger pick up), that may occur in conjunction with the
trip.

The assumed development peak hours (refer Section 4.1), for both the construction and
production phase, do not coincide with the existing network peak hours. The network peak
hours are 10-11am and 2-3pm for the Bruce Highway and 8 i 9am and 4 i 5pm for traffic
using the Maryborough-Hervey Bay Road and Torbanlea-Pialba Road. Intersection turning
movement traffic figures have therefore been adjusted to the development peak hour based
on hourly traffic data received from the Department of Transport and Main Roads. In the
production phase the development peak has been conservatively adjusted to the nearest
hour e.g. 7-8am and 6-7pm as published traffic data is not available in half hour splits.

The directional split of traffic is assumed to be 80% in/20% out for construction AM traffic,
20% in/80% out for construction PM traffic and 50% in/50% out for both AM and PM
production traffic, the latter a reflection of the change in shift that occurs.

4.3 Existing Traffic and Development Traffic

Traffic from the proposed Colton Mine has been superimposed with existing traffic
projections to the design year of 2022, 10 years from when the mine first becomes
operational. Existing traffic projections have been based on traffic directional surveys
undertaken on Thursday 3™ December 2009 from 8:00am to 9:00am and 4:00pm to 5:00pm,
and from traffic count data for the Bruce Highway provided by TMR.
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A 3.5% growth rate has been applied to the Bruce Highway as predicted in the AusLink 2007
Brisbane-Cairns Corridor Study. A 5% linear growth rate has been assumed for the existing
through traffic using Maryborough Hervey Bay Road and a 3% linear growth rate has been
assumed for the existing through traffic using Torbanlea Pialba Road. A 2% linear growth
rate has been assumed for the existing through traffic using Churchill Mine Road.

The quantum and distribution of mine traffic in conjunction with projected traffic flows along
Churchill Mine Road and the Bruce Highway at 2011 (construction), and the Bruce Highway
2012 and 2022 (production) is summarised in Appendix B.
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5 TRAFFIC OPERATION ASSESSMENT

5.1 Maryborough-Hervey Bay Road/Churchill Mine Road Intersection (Construction)

The intersection has been analysed using SIDRA for the 2011 network peak without
development and the 2011 construction peak. The intersection has been analysed in its
current layout and is predicted to operate successfully in 2011 during the Colton Mine
construction phase. The operation of the intersection during the construction peak in 2011 is
no worse than operation in the 2011 network peak without construction traffic.

SIDRA results are summarised in Table 5.1 and SIDRA reports are attached in Appendix C.

Table 5.1 SIDRA Results-Maryborough-Hervey Bay Rd/Churchill Mine Rd
_ Degree of Queue Lengths

Seenario Saturation | gein gy (m) Approach

2011 AM Network Peak i No 0.29 39 Maryborough-Hervey Bay northern
development

2011 PM Network Peak i No 0.36 29 Maryborough-Hervey Bay northern
development

2011 AM with Construction 0.28 21 Maryborough-Hervey Bay northern
2011 PM with Construction 0.29 12 Maryborough-Hervey Bay northern

5.2 Torbanlea-Pialba Road/Churchill Mine Road Intersection (Construction)

The intersection has been analysed using SIDRA for the 2011 network peak without
development and the 2011 construction peak. The intersection has been analysed in its
current layout and is predicted to operate successfully in 2011 during the Colton Mine
construction phase. The operation of the intersection during the construction peak in 2011 is
no worse than operation in the 2011 network peak without development traffic.

SIDRA results are summarised in Table 5.2 and SIDRA reports are attached in Appendix C.

Table 5.2 SIDRA Results-Torbanlea-Pialba Rd/Churchill Mine Rd
. Degree of Queue Lengths

Scenario Saturation 95" %ile (m) Approach

2011 AM Network Peak- No 0.08 6 Torbanlea-Pialba southern
development

2011 PM Network Peak i No 0.07 5 Torbanlea-Pialba southern
development

2011 AM Construction Peak 0.08 5 Torbanlea-Pialba southern
2011 PM Construction Peak 0.06 4 Torbanlea-Pialba southern
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5.3 Bruce Highway/Colton Mine Access Road (Construction and Production)

The intersection has been analysed using SIDRA for the 2011 construction peak and 2022
production peak. A peak flow period of 15 minutes has been used for SIDRA analysis
associated with the production phase. It is assumed all the development traffic will enter or
leave the site during this period, otherwise the intersection performance is likely to be
understated.

The intersection has been analysed to determine the appropriate turn lane treatments. The
turn warrants indicate a type CHR right turn treatment and AUL(S) left turn treatment are the
minimum recommended treatments at the intersection (refer Table 5.3). However due to the
national significance of the Bruce Highway a higher order CHR and CHL treatment has been
modelled.

SIDRA results are summarised in Table 5.4 and SIDRA reports are attached in Appendix C.

Table 5.3 Turn Warrants i Bruce Highway/Colton Mine Access Road
Network Turn Worst case Turn movement vph Treatment
Condition Movement peak hour Qr Qmn1 Qr QL Qwm
2011 Right AM 22 | 190 | 250 440 CHR
Construction Left 250 28 250 AUL(S)
2022 Right AM 7| 266 | 350 616 CHR(S)
Production Left 350 9 350 AUL(S)
Table 5.4 SIDRA Results T Bruce Highway/Colton Mine Access Road
. Degree of Queue Lengths
Scenario saturation | oo o1 (m) Approach
2011 AM Construction Peak 0.15 1 Colton Mine Access Road
2011 PM Construction Peak 0.12 2 Colton Mine Access Road
2022 AM Production Peak 0.21 3 Colton Mine Access Road
2022 PM Production Peak 0.11 2 Colton Mine Access Road

The intersection is predicted to operate successfully up to 2022 and beyond with
development traffic. The degree of saturation is well below 0.80, the practical capacity for a
priority control intersection.
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5.4 Bruce Highway/Gympie Road (Construction and Production)

This intersection is at Torbanlea and will be used by development traffic to access the Colton
Mine. The intersection has been analysed in its current layout and is predicted to operate
successfully up to 2022 and beyond during the Colton Mine construction and production
phase. The operation of the intersection during the construction peak in 2011 is no worse
than operation in the 2011 network peak without development traffic.

SIDRA results are summarised in Table 5.5 and SIDRA reports are attached in Appendix C.

Table 5.5 SIDRA Results T Bruce Highway/Gympie Road
. Degree of Queue Lengths

Seenario Saturation | e e (m) Approach

2011 AM Network Peak 0.25 8 Gympie Road

2011 PM Network Peak 0.20 7 Bruce Highway-western @

2011 AM Construction Peak 0.16 6 Bruce Highway-western ™

2011 PM Construction Peak 0.11 5 Bruce Highway-western ®

2022 AM Production Peak 0.28 10 Gympie Road

2022 PM Production Peak 0.11 5 Bruce Highway-western ®

Note 1: Queue caused by no right turn facility for the right turn to Top End Mine Road
5.5 Bruce Highway/Walker Street (Construction and Production)

This intersection is at Maryborough and will be used by development traffic to access the
Colton Mine. A 2007 directional traffic count provided by TMR has been projected to 2011
using a 3.5% growth rate. The intersection has been analysed in its current layout and is
predicted to operate successfully up to 2022 and beyond during the Colton Mine construction
and production phase. The operation of the intersection during the construction peak in 2011
is no worse than operation in the 2011 network peak without development traffic.

SIDRA results are summarised in Table 5.6 and SIDRA reports are attached in Appendix C.

Table 5.6 SIDRA Results T Bruce Highway/Walker Street
. Degree of Queue Lengths

Scenario Saturation 95" %ile (m) Approach

2011 AM Network Peak 0.53 22 Walker Street
2011 PM Network Peak 0.47 20 Walker Street
2011 AM Construction Peak 0.38 15 Walker Street
2011 PM Construction Peak 0.29 11 Walker Street
2022 AM Production Peak 0.69 33 Walker Street
2022 PM Production Peak 0.28 10 Walker Street
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6 IMPACT MITIGATION

6.1 Intersection Operation i Construction Phase i Option 1

Traffic operation analysis has predicted that both the Maryborough-Hervey Bay
Road/Churchill Mine Road and Torbanlea-Pialba Road/Churchill Mine Road intersections will
operate well within practical capacity during the mine construction phase Option 1 (access
via Churchill Mine Road). Operation of the intersections during the construction peak in 2011
IS no worse than operation in the 2011 network peak without development traffic.

At the Maryborough-Hervey Bay Road/Churchill Mine Road intersection the current
intersection treatment includes a left turn lane (AUL) and basic right turn (BAR) treatment
with additional widening to allow vehicles to pass right turning vehicles. Based on warrants
for mine construction traffic and through traffic at 2011 a painted right turn lane, CHR in
addition to the existing left turn lane is recommended as outlined in Table 6.1.

Table 6.1 Turn Warrants i Maryborough Hervey Bay Road/Churchill Mine Road
Network Turn Worst case Turn movement vph Treatment
Condition Movement peak hour Qr | On Qm Q. Qu
2011 Existing Right PM 1 388 644 8 | 1040 BAR
Left 644 | 8 | 644 AUL(S)
2011 Right AM 27 | 610 346 | 27 | 983 CHR
Construction Left 346 27 346 AUL(S)

However, given that the intersection will only be used by construction traffic accessing
Churchill Mines Road for a six month period and that a BAR treatment is already provided,
there is little advantage in upgrading the intersection to provide a CHR treatment.

At the Torbanlea-Pialba Road/Churchill Mine Road intersection the lack of a formed right turn
lane or widening on Torbanlea-Pialba Road means through traffic may be delayed by right
turning vehicles. There is also the potential for rear end or side swipe crashes to occur.

Based on warrants for mine construction traffic and through traffic at 2011 a basic right turn
(BAR) in the form of a widened and sealed shoulder in addition to a basic left turn (BAL)
treatment is recommended as outlined in Table 6.2.

Table 6.2 Turn Warrants 1 Torbanlea Pialba Road/Churchill Mines Road
Network Turn Worst case Turn movement vph Treatment
Condition Movement peak hour Qr Qn | On Q. Qwm
2011 Existing Right AM 2 135 | 143 0 278 BAR
Left 143 0 143 BAL
2011 Right AM 3 120 | 127 6 253 BAR
Construction Left 127 6 127 BAL
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As outlined in section 2.2.4, visibility to the south of the Torbanlea-Pialba Road could be
improved by removal of vegetation and possibly sight benching.

6.2 Intersection Operation i Construction Phase i Option 2

Analysis of the Bruce Highway/Colton Mine Access Road indicates a type CHR and AUL(S)
intersection treatment is warranted. However due to the national significance of the Bruce
Highway a higher order CHR and CHL treatment is recommended and a concept layout is
illustrated in Appendix D. The treatment has been agreed with TMR staff and includes a type
CHR(S) treatment for right turn movements to the Lenthalls Dam southern access road and
this allows separation of left turn traffic movement accessing the Colton Mine and the right
turn traffic movement accessing Lenthalls Dam southern access road.

Due to the 24 hour operation of the mine and shift changes occurring in the early morning
and late afternoon (and in the dark during winter months), street lighting to V5 standards is
recommended.

At the Bruce Highway/Walker Street intersection, TMR has expressed concern about sight
distance for the left turn movement from the Bruce Highway to Walker Street. The existing
intersection layout is such that the left turn slip lane meets Walker Street at less than 70
degree approach angle and vegetation on the traffic island can restrict visibility. Construction
traffic will increase traffic volumes at the intersection (18% increase predicted in the PM peak
but only for a short six month construction period).

Subsequent to TMR raising concerns about the intersection, Fraser Coast Regional Council
staff have replanted the traffic island and improved visibility by providing low height shrubs.
As photo 6.1 shows, there is ample visibility now that replanting has occurred.
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Photo 6.1 Bruce Highway/Walkers Road Intersection i Left Turn Slip Lane

6.3 Intersection Operation i Production Phase

Traffic operation analysis has predicted that the Bruce Highway/Colton Mine Access
intersection will operate well within practical capacity during the mine production phase up to
2022 and beyond. The type CHR/CHL intersection proposed exceeds the intersection
warrant requirements.

6.4 Intersection Operation i Summary of Impact Mitigation

To mitigate the impact of the Colton Mine development at key intersections it is proposed,;

Construction Option 1 (Churchill Mine Road)

1 A BAR right turn and BAL left turn treatment be provided at the Torbanlea-Pialba
Road/Churchill Mine Road intersection, and this occurs by widening and sealing the
existing gravel shoulders. Visibility to the south will need to be improved by removal of
vegetation and possibly sight benching;

1 A CHR right turn treatment is warranted at the Maryborough-Hervey Bay Road/Churchill
Mine Road intersection. However, given that the intersection will only be used by
construction traffic accessing Churchill Mines Road for a six month period and that a BAR
treatment is already provided, there is little advantage in upgrading the intersection to
provide a CHR treatment. No further works are recommended at this intersection.

Appendix H - Transport Assessment Page 18 December 2010



Brock & Associates Pty Ltd

Construction Option 2 (Bruce Highway) and Production Phase

1 A type CHR/CHL intersection treatment be provided at the Bruce Highway/Colton Mine
Access Road intersection generally in accordance with the concept design drawing
included in Appendix D. Street lighting to V5 standards is recommended at this
intersection.

6.5 State Road Pavement Impacts

Daily oOnetqusitvaanildear d axl| es & ( ES Abe hdaw vehiclds that will

be using the Colton Mine during both construction and production stages. These ESA values

have been compared against the estimated total ESA for heavy vehicles currently using:

1 Torbanlea-Pialba Road; the nominated heavy vehicle route to the mine site during the
construction phase option 1, and;

i The Bruce Highway where heavy vehicle access will occur during the construction
phase option 2 and the production phase.

In all cases the predicted ESA values are less than 5% of those currently estimated on
Torbanlea-Pialba Road and the Bruce Highway and consequently the mine traffic is
considered to have an insignificant impact on the pavement of the state road network. ESA
estimates are included in Table 6.3 to 6.6.

No works are proposed on the state road network to mitigate the impact of the development
on road pavements.

Table 6.3 Estimated Standard Axles (ESA) T Torbanlea-Pialba Road
Vehicle Class ESA Trips per Ave ESA per
Loaded Unloaded Average day day

Class 3 3.00 0.57 1.79 108 192.9
Class 4 3.97 0.50 2.23 34 76.0
Class 5 4.40 0.98 2.69 6 16.1
Class 6 4.40 0.66 2.53 7 17.7
Class 7 5.42 0.59 3.01 7 21.0
Class 8 6.41 0.52 3.46 5 17.3
Class 9 7.30 0.52 3.91 15 58.6
Class 10 7.20 0.53 3.87 8 30.9
Class 11 (Double 10.78 0.55 5.66 0 0.0
road train)
Class 12 (Triple 12.97 0.58 6.78 0 0.0
road train)

TOTAL 431
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Table 6.4 Estimated Standard Axles (ESA) i Bruce Highway
Vehicle Class ESA Trips per Ave ESA per
Loaded Unloaded Average day day
Class 3 3.00 0.57 1.79 376 671.7
Class 4 3.97 0.50 2.23 65 145.2
Class 5 4.40 0.98 2.69 12 32.3
Class 6 4.40 0.66 2.53 10 25.3
Class 7 5.42 0.59 3.01 69 207.3
Class 8 6.41 0.52 3.46 77 266.7
Class 9 7.30 0.52 3.91 431 1684.1
Class 10 7.20 0.53 3.87 396 1530.9
Class 11 (Double 10.78 0.55 5.66 5 28.3
road train)
Class 12 (Triple 12.97 0.58 6.78 1 6.8
road train)
TOTAL 4599
Table 6.5 ESA T 2011 Construction
_ Vehicle ESA Trips per day Ave ESA
Vehicle
Class Loaded | Unloaded | (loaded + unloaded) per day
Construction materials 4 3.97 0.50 2.0 4.5
Concrete 4 3.97 0.50 0.3 0.7
Fuel and reagents 8 6.41 6.41 1.0 6.4
Steel work 8 6.41 0.52 0.3 1.2
Mining plant 8 6.41 0.52 0.7 2.3
Fixed plant 8 6.41 0.52 0.3 1.2
General stores 3 3.00 0.57 1.3 2.4
TOTAL 19
Table 6.6 ESA T 2012 -2022 Production
_ Vehicle ESA Trips per day Ave ESA
Vehicle
Class Loaded | Unloaded | (loaded + unloaded) per day
Construction materials 4 3.97 0.50 1.0 2.2
Fuel 8 6.41 6.41 1.2 7.5
Reagents 8 6.41 0.52 0.3 0.7
Mining plant 8 6.41 0.52 0.2 0.6
General stores 3 3.00 0.57 1.3 2.4
TOTAL 13
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6.6 Churchill Mine Road

Churchill Mi ne Road is def i withid thealdervey Bag Reoad a |

Hierarchy and if construction option 1 is selected it should be constructed to the following
standards in order to comply with the Hervey Bay City Council Development Manual;
1 Formation Width i 4m wide pavement width with 2.4m shoulders both sides.
Pavement surfacing is not required.
1 Pavement Thickness i 200mm minimum assuming pavement design traffic of 5.0 x
10*ESAbGs .
1 Drainage Immunity i Table drains are required to carry local stormwater flows to 1 in
20 years (Q,g) drainage immunity. For trunk cross drainage, Q. drainage immunity is
required for minor events.

The road does not currently meet all of these standards. There is also a difference in road
standard between the eastern and western sections of Churchill Mine Road with the western
section having a wider formation width and straighter alignment.

Since Churchill Mine Road is part of the existing local government road network and the road
is not currently constructed to the minimum design standard, the Fraser Coast Regional
Council is considered responsible for any upgrade works. Mine construction using Churchill
Mine Road will occur over a 6 month period and it is recommended NEC enters into a
maintenance agreement with Fraser Coast Regional Council. Discussion to date with Council
indicates an agreement will be established based on:

1  Upgrade of the Churchill Mine Road surface (gravel standards) and shoulder drainage,

and;
1 Extension of the bitumen seal 500m at the eastern end as a dust mitigation measure.

Appendix H - Transport Assessment Page 21 December 2010

Acc



Brock & Associates Pty Ltd

Appendix A

NEC Estimated Traffic Generation

Appendix H - Transport Assessment



Brock & Associates Pty Ltd

Estimates Construction Period Road Usage

Construction Period - six months

CMR = Chirchill Mine Road

Task Type

Source

Route

Number of Vehicles/Type/Employees

Construction materials

gravel, sand, etc

Concrete

Fuel and Reagents

Steel work
Mining Plant
Fixed Plant

General Stores

Workforce - 100 peoplg

dayshift

Local Boral Quary

Hervey Bay?

Maryborough

Brisbane
Brisbane
Brisbane

Maryborough

Area

From Torbanlea - Pialbd

Road south on CMR

CMRyvia Torbanlea- Pialb3
Road

via Torbanlea

via Torbanlea
via Torbanlea
via Torbanlea

CMR and Torbanlea

CMR and General Area

Total 3500 tonnes :one 20t load per da

25 trucks
Fuel - 80 trucks - 3 per week

est 400 tonnes at 12 tonnes/load: spreag
over 100 days: 20 wide loads

est 50 loads: 2 wide loads
est 18 loads; semi type:

4 per week

travel in pairs: 100 trips per day
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Estimates Production Period Road Usage

BH = Bruce Highway

Task Type Source Route Number of Vehicles/Type/Employees
Construction materialg From Torbanlea - Pialbg
gravel, sand, etc Local Boral Quary Road south on BH one 20t load every two days
Fuel Maryborough via BH Fuel - 40,000l trucks - 3.5 per week
Reagents and CHP
Consumables Brisbane via BH 1 delivery per week ; 20 tonnne truck
Mining Plant Brisbane via BH intermitent
General Stores Maryborough via BH 4 per week
Workforce - 100 peopld
dayshift Area BH and General Area 58 trips per day

Number employees 100
Roster basis 4 panel
Shift 12 hours
Crew size average 25

Transport method private vehicle
Vehicle sharing factor 2

Calculate daily emploee vehicle trips

Dayshift visitor factor 8 trips

50
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Appendix B

Traffic Distribution
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Key 2011 Construction Period (Option 1) Traffic Prujections (Development Traffic Only)
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Key 2011 Existing (adjusted) with Construction (Option 1)
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Key 2011 Construction Traffic (Option 2)
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Key
0 A
0) P
ADT
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2011 Adjusted to Construction Peak with Construction Traffic (Option 2)
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Key 2012-2022 Production Traffic Projections (Development Traffic Only)
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Key 2022 Existing (adjusted) + Production Traffic
a Al
© P
-+ ADT
Pialba-Burrum Heads Road
\
\ 21d Toogoom Road
\
] Torbanlea-Fialba Road
\ _
\ S
Burrum Heads Road l __.-""
\
\ {Maryborough-Hervey Bay Road
\
\
\
\
1
Churchill Mine Hoad
alker Street
—| 2831 5368
Burgowan Foad
R L R L R L
{63) B3 L a9 11a 9 g L 9 7 {121y | 198 L 160 128
| Bruce Highway (136} 48 T {51} {56) ¥ {183} 350 T {9 {7} (133} 66 T (123) {101
R 71 {(57) R 7 M R 163 {81)
T 204 | (148) 266 | (197) T 259 0 (151)
Bruce Highway
Growth rate = 3.5% pa lin
2012 10 2022 = 10 yr
growth factor= 1.35
Appendix H - Transport Assessment




Brock & Associates Pty Ltd

Appendix C

SIDRA Reports
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Maryborough Hervey Bay northern

: 50
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Maryborough Hervey Bay southern
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Movement Summary

Maryborough Hervey Bay Road-Churchill Mine Road

2011 AM Network Peak without development

Give-way

Vehicle Movements

Dem
Flow

Mov ID  Turn | (veh/fh) | eupy

Maryborough Hervey Bay southern

1 L 13 77
2 T 404 6.9
Approach 417 7.0

Maryborough Hervey Bay northern

g T 714 7.0
Q R 1 50.0
Approach 716 7.1

Churchill Mine

10 L 1 50.0
1z R & 14.3
Approach 9 22.2
all ¥ehicles 1142 7.2

Deg of Aver
Satn Delay
(v/c) (sec)
0.007 10.3
0.217 0.0
0.217 0.3
0.z292 3.7
0.286 14.9
0.292 3.7
0.057 28.8
0.057 29,1
0.057 29.0
0.292 2.7

Level of

Service

LOS B
LOS &
LOS A

LOS &
LOS B
LOS A

Loz D
LOsS D
LOS D

MNFA

Aver
95% Speed
Back of Prop. | Eff. Stop (km/h)
Queued Rate
Queue
{m)
u} 0,00 0.71 57.1
i] 0.00 0.00 0.0
0.00 0.02 7o.1
39 0.61 0.00 67.2
39 0.80 0.88 0.6
39 0.6l 0.00 67.1
2 0.79 0.85 36.2
2 0.79 0,24 36.2
0.79 0.92 36.2
39 0.39 0.02 70.5
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Movement Summary

Maryborough Hervey Bay Road-Churchill Mine Road

2011 PM Network Peak without development

Give-way

Vehicle Movements

Dem
Flow

Mov ID  Turn | (veh/fh) | eupy

Maryborough Hervey Bay southern

1 L g 11.1
2 T 678 6.9
Approach 686 7.0

Maryborough Hervey Bay northern

g T 405 7.1

Q R 1 50.0
Approach 411 7.3
Churchill Mine

10 L 1 50.0

1z R & 14.3
Approach 9 22.2
all ¥ehicles 1106 7.2

Deg of Aver
Satn Delay
(v/c) (sec)
0.005 10.3
0.363 0.0
0.363 0.1
0.170 &6.7
0.167 18.9
0.170 6.7
0.057 29.1
0.057 29.3
0.057 29.3
0.363 2.8

Level of

Service

LOS B
LOS &
LOS A

LOS &
LOS C
LOS A

Loz D
LOsS D
LOS D

MNFA

Aver
95% Speed
Back of Prop. | Eff. Stop (km/h)
Queued Rate
Queue
{m)
u} 0,00 0.71 57.1
i] 0.00 0.00 0.0
0.00 0.01 F9.6
29 0.65 0.00 65.9
29 0.86 0.96 46,3
29 0.65 0.00 65.8
2 0.81 0.94 36.0
2 .51 0,24 36.0
0.81 0.94 36.0
29 0,25 0.02 73.2
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Movement Summary

Maryborough Hervey Bay Road-Churchill Mine Road

2011 AM Peak Construction

Give-way

Vehicle Movements

Dem
Flow

Mov ID  Turn | (veh/fh) | eupy

Maryborough Hervey Bay southern

1 L 25 3.6
2 T 364 6.9
Approach 3oz 6.6

Maryborough Hervey Bay northern

g T 6 2 7.0

Q R 28 3.6
Approach 670 6.9
Churchill Mine

10 L g 11.1

1z R 11 9.1
Approach 20 10.0
all ¥ehicles 1082 6.8

Deg of Aver
Satn Delay
(v/c) (sec)
0.015 10.3
0.195 0.0
0.195 0.7
0.275 1.4
0.277 1z2.2
0.278 1.9
0.074 20.1
0.074 20,1
0.074 20.1
0.278 1.8

Level of

Service

LOS B
LOS &
LOS A

LOS &
LOS B
LOS A

Loz C
LOS C
LOS C

MNFA

Aver
95% Speed
Back of Prop. | Eff. Stop (km/h)
Queue Queued Rate
{m}
u} 0,00 0.71 57.1
1] 0.o0 0.00 go.o
0.00 0.05 758.0
21 041 0.00 70.9
21 0.55 0.75 53.9
21 0.42 0.03 F0.0
2 0.e6 0.76 41.7
2 0.66 0,30 41,7
0.66 0.84 41.7
21 0,27 0.05 71.8
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Movement Summary

Maryborough Hervey Bay Road-Churchill Mine Road

2011 PM Peak Construction

Give-way

Vehicle Movements

Dem
Flow

Mov ID  Turn | (veh/fh) | eupy

Maryborough Hervey Bay southern

1 L 1z 8.3
2 T 548 6.9
Approach 560 7.0

Maryborough Hervey Bay northern

g T 332 6.9

Q R a 11.1
Approach 340 7.1
Churchill Mine

10 L 28 3.6

1z R 22 4.5
Approach 50 4.0
all ¥ehicles 950 6.8

Deg of Aver
Satn Delay
(v/c) (sec)
0.007 10.3
0.294 0.0
0.294 0.2
0.142 2.2
0.141 13.2
0142 2.5
0,130 16.7
0.130 16.7
0.130 16.7
0.294 1.9

Level of

Service

LOS B
LOS &
LOS A

LOS &
LOS B
LOS A

Loz C
LOS C
LOS C

MNFA

Aver
95% Speed
Back of Prop. | Eff. Stop (km/h)
Queued Rate
Queue
{m)
u} 0,00 0.71 57.1
i] 0.00 0.00 0.0
0.00 0.02 79.4
1z 0.45 0.00 70,1
1z 0.60 0.80 531
12 0.45 0.02 69.5
4 0.63 0.86 44 .3
4 0.63 .59 44,3
4 0.63 0.87 44.3
12 0,20 0.06 F2.7
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Torbanlea Pialba northern

|

Churchill Mine

Torbanlea Pialba southern
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Movement Summary

Torbanlea Pialba Rd-Churchill Mine Rd 2011 AM Existing

Existing AM Network Peak

Give-way
Vehicle Movements

Dem Deg of Aver Aver
Flow Satn Delay Level of 95% Speed

Mov ID  Turn | (veh/h) | ouny {(v/0) {sec) | Service Back of Prop. Eff.Stop | (pn,/h)
Queued Rate

Queue
{m)

Torbanlea Pialba southern

2z T 14z 9.9 0,080 0.9 LOS A & 0.35 0,00 85,1

3 R 2 33.3 0.051 13.6 LOS B i] 0.35 0.67 60.7
Approach 145 10.3 D.080 1.1 LOS A ] 0.35 0.01 87.5
Churchill Mine

4 L 2z 33.3 0,010 1z.0 LOS B i] 0.36 0.62 52.5

=] R 1 50.0 0.010 11.8 LOS B i] 0.36 0.69 524
Approach 5 40.0 0.010 11.9 LOS B 1] 0.36 0.65 52.5
Torbanlea Pialba northern

7 L 1 50.0 0.083 12.5 LOS B 1] 0.0o0 0.75 63.3

g T 151 10,0 0,053 0.0 LOS & i] 0.o0 0,00 100.0
Approach 152 10.5 0.083 0.2 LOS A 0.00 0.01 99.4
All ¥ehicles 302 10.9 0.083 0.8 MNFA ] 0.18 0.02 9z2.1
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Movement Summary

Torbanlea Pialba Rd-Churchill Mine Rd 2011 PM Existing

Existing PM Network Peak

Give-way
Vehicle Movements

Dem Deg of Aver Aver
Flow Satn Delay Level of 95% Speed

Mov ID  Turn | (veh/h) | ouny {(v/0) {sec) | Service Back of Prop. Eff.Stop | (pn,/h)
Queued Rate

Queue
{m)

Torbanlea Pialba southern

2z T 13z 9.9 0,074 0.7 LOS A =] 031 0,00 59.5

3 R 2 33.3 0.073 13.4 LOS B ] 0.31 0.66 61.0
Approach 134 10.4 D.074 0.9 LOS A 5 0.31 0.01 88.8
Churchill Mine

4 L 3 25.0 0,010 111 LOS B i] 0.z9 0.62 534

=] R 1 50.0 0.010 10.9 LOS B i] 0.29 0.658 53.3
Approach & 33.3 0.010 11.0 LOS B 1] 0.29 0.64 53.3
Torbanlea Pialba northern

7 L 1 50.0 0.065 12.5 LOS B 1] 0.0o0 0.75 63.3

g T 117 10,3 0,065 0.0 LOS & i] 0.o0 0,00 100.0
Approach 119 10.9 0.065 0.2 LOS A 0.00 0.01 99.3
All ¥ehicles 259 11.2 D.074 0.8 MNFA 5 0.16 0.03 91.9
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