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163(&7,2b(3257

CH
Start

(m)

CH
Finish
(m)

No. Of
Lanes
Each
Direction

(m)

Approx.
Lane
Width

(m)

Approx.
Sealed
Shoulder
Width (m)

Approx.
Unsealed
Shoulder
Width (m)

Notes

Obley Road (Chainages commence at intersection of

the Newell H

ighway)

0

1.0

1

3.5

1

80km/hr zone, known tourist precinct, shared
cycleway track to east, 9m seal width, central
barrier line marking only, good delineation

0.6

0.6

3.5

Zoo intersection, channelised right turn into zoo,
shared cycleway crossing with pedestrian
island, finger island on zoo road, no street
lighting

9.5

35

0.5

100km/hr speed limit, several share road with
cyclists warning signs, pavement in average
condition, speed advisory signs on curves OK,
central barrier line marking only, good
delineation

1.7

1.7

3.5

0.5

Box culvert under, headwalls approx. 1m of
edge of seal.

3.2

3.2

3.5

0.5

Box culvert 0.5 m from edge of seal.

3.3

3.3

3.5

0.5

Camp Rd intersection

3.7

3.7

3.5

0.5

Tree within clear zone on outside of curve,
(1.5m from seal)

4.8

4.8

35

0.5

Intersection Belowrie Rd, access Morris Park
Speed Way, limited sight distance to south, no
give way controls

3.5

0.5

Unnamed Rd with several mail boxes, limited
sight distance to Nth, possible bus stop.

6.5

6.5

3.5

Concrete Bridge over Cumboogle Creek, 7min
width, substandard guardrail terminals, concrete
wearing surface

6.6

6.6

3.5

0.5

4 way intersection with Cumboogle Rd (east) &
Belmont Rd (west), good sight distance both
directions, give way signs but no holding lines,
relatively narrow approach seal widths, bus stop
shelter adjacent

8.2

8.2

3.5

0.5

Disused rail crossing on curve, rail crosses at 45
- 35 degree angle, approach sight distance
average to north, good to south, tracks have
been removed, adjacent private access to west
will require relocating when railway is reopened

9.3

9.3

3.5

0.5

Benolong Rd intersection on outside of curve,
good sight distance, give way controls ok, left
turn auxiliary and auxiliary right on Obley Rd, no
break in centre line

9.5

16.9

0.25

No line marking, seal varies in width 7 - 7.5m,
several culvert headwalls 1 to 0.5m from edge of
seal, substandard horizontal and vertical
alignment, grassed shoulders

125

0.25

Bellevue Rd intersection, minor unsealed road,
no give way controls, no sight screen, limited
sight distance to south.

[l
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No. Of
Lanes Approx. Approx. Approx.

CH CH Each Lane Sealed Unsealed

Start | Finish | Direction Width Shoulder Shoulder

(m) (m) (m) (m) Width (m) | Width (m) |Notes

14.4 14.4 1 3 0.25 Floodway, no approach warning signs, no depth
marker

14.9 14.9 1 3 0.25 Disused rail crossing on curve & crest, tracks
have been removed

15 15 1 3 0.25 Oakdene Rd Intersection, minor sealed road, no
sight screen, no give way controls, sight
distance limited to north, school bus stop
opposite in close proximity to rail crossing

15.1 15.1 1 3 0 Causeway with box culvert, 7m width, No
causeway warning sigh on southern approach

15.2 15.2 1 3 0.25 Hyandra Rd Intersection, no sight screen,
unsealed minor road, no give way controls.

155 155 1 3 0 Floodway, no floodway warning sign on northern
approach, depth markers not at lowest point

16.9 17.2 1 35 0.5 Seal widens, central barrier line marking,
pavement in average condition

17.2 21.8 1 3.5 0.5 Central barrier and edge line marking, sealed
shoulder width varies from 0.5 to 1m, pavement
fatigue evident, northbound road narrows
warning sign is upside down

21.8 21.8 1 3.5 0.5 Intersection with Toongi Rd, sight screen low,
holding line but no give way sign, limited sight
distance to south, bus stop immediately north,
private access opposite 25m to north.

Toongi Road (Chainages commence at intersection of Obley Road)
0 0.4 1 2.25 1 4.5m seal width, no posted speed limit assume

100km/hr

0.2 0.2 2.25 1 Waste transfer station

0.3 0.3 1 2 Causeway with low flow pipes, excessive grade
on both approaches, no warning sign on eastern
approach, no passing possible on causeway or
approaches

0.4 0.4 1 2.25 1 The Springs Rd intersection, small sight screen,
no give way controls or line marking

0.4 1.6 1 2 1 Seal width reduces to 3 - 3.5m, no curve
advisory signs

0.7 0.7 1 2 1 Proposed access to processing plant on curve

1.6 1.6 0.5 Disused rail crossing

1.6 1.6 1 1 Road becomes unsealed and ends at private

driveways
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Coverage of Specific Issues

Page 1 of 2
Government |Paraphrased Requirement Relevant
Agency Section(s)
TRAFFIC AND TRANSPORT
NSW The EIS must include: 2.6
Department X accurate predictions of the road and rail traffic generated by the
of Planning .
Proposal;
& Infra-
structure X an assessment of the capacity of the rail network to accommodate the |1.3.4
transport of ore;
X an assessment of potential traffic impacts on the safety and efficiency of | 2.8
the road network; and 3.1 +3.7
x a detailed description of the measures that would be implemented to 4.1 4.4
maintain and/or improve the capacity, efficiency and safety of the road
and rail networks in the surrounding area over the life of the Proposal;
Roads and x A traffic study is to be undertaken which includes, but is not limited to 2.5
Maritime origin-destination of vehicles, including staff, contractors, construction, 2.6
Services and maintenance personnel during both the construction and operation 2.8
phases of the development. The study should include vehicle types, 3
volumes and times of peak travel and include existing, proposed, and 4.4
projected figures for the life of the project. The traffic study should also
address internal traffic movement and parking facilities. The traffic study
is to address impacts on key intersections with the Newell Highway
including Obley Road.
X Intersection treatments and mitigation measures to cater for predicted 4
traffic impacts. This is to include any required temporary or staged Appendix D
treatments and other measures. Treatments are to be provided for any |and F
proposed new junctions as well as any other temporary junctions or
existing intersection upgrades. The intersections are to cater for all
heavy and over dimensional vehicles that will be accessing the
development. Concept plans for those improvements should be included
in the study.
x The traffic impact study and proposed intersection treatments are to 1.2
include the cumulative impacts of any existing approved developments |1.4
in the vicinity of the site.
x Details of all railway level crossings that will be reinstated or affected by 24
an increase in traffic associated with the development. 25.2
x Details of any proposed crossings of classified roads for water, gas, or |1.4
electricity lines. The relevant State classified roads in the Dubbo area
are the Newell, Mitchell and Golden Highways.
X The layout of the internal road network, parking facilities and 4.4
infrastructure within the project boundary
X Any proposed road facilities and intersection treatments are to be in 1.2
accordance with the Austroads Guide 10 Road Design and RMS Appendix D
supplements. and F
x Consideration of the impacts of construction traffic on the road network |3
in the vicinity of the development and measures to minimise any 4

identified impacts.
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Page 2 of 2
Government |Paraphrased Requirement Relevant
Agency Section(s)
Roads and x ldentify the necessary road network infrastructure upgrades that are 4,
Maritime required to maintain existing levels of service on both the local and Appendix D
Services classified road network. In this regard, preliminary concept drawings and F
shall be submitted with the EA for any 'identified road infrastructure
upgrades. However, it should be noted that any identified road
infrastructure upgrades will need to be to the satisfaction of RMS and |
or Council.
X Intersection analysis (such as SIDRA) shall be submitted to determine  |2.5
the need for intersection and road capacity upgrades. The intersection |5 g
analysis shall include (but not be limited to) the following: 8
Current traffic counts and 10 year traffic growth projections
With and without development scenarios considered
95th percentile back of queue lengths
Delays and level of service on all legs for the relevant intersections
Electronic data for RMS review.
It is recommended that the proponent discuss the Proposal with RMS prior |1.4

to commencing preparation of the traffic and transport study. RMS wiill
provide further comment on the subject Proposal on receipt of the required
traffic and transport study and more detailed information referred as part of
the Proposal application process.
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TABLE Forecast Background and Mine Operational Traffic

MEASURED

BACKGROUND

TRAFFIC

AADT

FORECAST BACKGROUND TRAFFIC

AADT
LV 2036

2,968

AADT
2016

2,473

AADT
HV 2016

AADT
HV 2036

363

FORECAST
PROJECT
TRAFFIC

AADT
2036

3,331

OoP

201 1,797

320

AUSTRALIAN ZIRCONIA LTD
Dubbo Zirconia Project

LV | OP HV
158

320 158

BACKGROUND +
PROJECT TRAFFIC

AADT
LV 2036

158

Report No. 545/05

FORECAST

AADT
2036

3,809

AADT
HV
2036

3,288 521
2,117 359 2476
467 2,195

1,728
1,033

369

Data
Year

2012

AADT
2,330

SITE
2012

1,257

LV 2016

% HV
2,203

10.9

11.2

1,185

1,046

270
1,596

1,334

149
1,408

229 1,275
344

412

309 1,717
211 555
22 130

320
320

320

158

158

664
428 180 608
417 297 714
1,663

98
400

Obley Road (between Newell Hwy

& Zoo entry)

2012

1,201

18

156
108

256
97

618

98 1,263
589 2,478

Obley Road, 100m East of Zoo

entry

2012

388 38

16
417

81
459

201
1

,263

98 1,889
1,659 4,074

Obley Road (250m north of
Dundullimal Homestead)

2012

91 17

149

310
938

959

304

2,382

98 2,415

Obley Road (100m north of Toongi

2008

408 325

226
1

712
1,768

,889

493

3,978

Road)
Toongi Road (Immediately east of

Obley Road)

2001

750 241

366

1,402
2,953

2,415 1,563

Boothenba Road (Btwn Old
Mendooran Rd & Golden Hwy

2002

1,436

20.7

1,793 1,161

Boothenba Road (East of
Yarrandale Road)

2010

2,701

39.3

Boothenba Road (50m west of

Saleyards entry)

2008 | 9,703

10

Yarrandale Road (200m north of

Purvis Lane)

19,575

10

Wingewarra Street (Between
Chelmsford & Kokoda Streets)

2011
3,146

10

11-91

Mitchell Highway (Cobra Street +

2007

10

1,386

Near Apex Oval)

2010

Boundary Street (West of

: KHH O Hddg)V
Macquarie Street (Old Dubbo
Road *North of Margaret

Crescent)
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Appendix D(I) Conceptual Alignment of Obley Road

1-60ZL0Z ... MV ..

AYVNINITN | =,

EL0Z-ZL-0k

‘papuey wbis

NE WO SUDE 1 A,
e wos : i} ews T
G951 2040 (20) ¥E4 GOGL 290 (Z0) 8L —

BIRNSTY OFEE AMEN YHOWUEL B6FL 08 Od e

1d3INOD LNIWLYIHL NOILDISHILNI 2
NOILYOILSIANI LNFWNDITY a¥0od A3180

X3dNI L33HS
® 133HSHIAOD

e HOLRZE] a5 v Al

MINTY HOd dANSSH 90| ZHEEHD| ¥

an MIAIATY HOd a3NSE| ad| ZIZEL| 8

AL " ALd SNOLMTIOS INLONELSNOD ‘

103rodd YINOJYIZ ogana

SHOISUEY

0SZLZHD - 00ELZHD NYTd INJWLYIHL 8 NOILDISHIIN| ? SNOILIANOD DNILSIX3 Z21-S0Z102
00£L€ HO - 00091 HO N¥1d NOILDISHILNI '? SNOILIANOD ONILSIX3 LL-s0ZL02
133HS TIV.L3A SININLYIHL A3S0d0Hd 8 ¥ £ SNOILDISHILNI 01-502102
133HS TIV.L3d INIWLYIHL dISOd0Hd 9 NOILDISHI NI 6-50210¢

00091 HO - 00001 HO NY1d NOILLDISHIALIN| 2 SNOILIANOD DNILS|X3 8-60Z102
05201 HO - 0084 HO NV1d § NOILDASHIALINI ® SNOILIANOD ONILSIX3 L-60Z102
133HS TIV.L3A SINIWLYIH L d3S0d0Hd ¥ 8 € SNOILDISHILNI 9-50Z102
0084 HD - D0BE HO NV 1d NOILDISHIALNI ® SNOILIAONOD ONILSIX3 §-50Z102
133HS TI¥13d SINFNLYIHL A3S0d0Hd € % | SNOILDOISHIALNI #-G02102
006€ HD -0 HO N¥1d NOILDISHILNI ® SNCILIANOD ONILSIK3 £-50Z102
ANFANDITY 4O NY1d MIIAYEIAO 2-50Z102

X3ANI L33HS ® 133HS 43A0D L-502102

NOILldI¥2s3a

H3FGWNN 133HS

X3dNI 133HS

WIS OL LON

WY
L HOLLPENL SN |
| EXE L) %

lonooL
]

AMAHE T |.m.. _

(75w

NOIS3A Ld3IONOD LNJNLVIHL NOILOISHLNI

® NOILVOILS3IANI LNJINNOITVY dVOd A3190
103rodd VINODYIZ 0g49Nnd

11-95

Constructive

-



SPECIALIST CONSULTANT STUDIES

AUSTRALIAN ZIRCONIA LTD

Dubbo Zirconia Project
Report No. 545/05

Part 11: Traffic Impact Assessment

Z-s0ZL0Z .| WV ...

AUVNINCISYd ] ®0__| azzrar]

:!ESJ%S%S;»:SQ_._E%Q T T—

»

6961 2929 (Z0) X84 6961 2949 (Z0) 1BL
BIRASNY 0FEZ MSN YHOMWE | §5%L X08 Od
“A17 'Ald SNOLLNIOS AILONYLSNOD

INIANOITY 40 NV1d MIIAGIAO
LNINNOITY A¥0d A3190

1d3ONOD LNIWLYIYL NOILDISHILNI 2
NOILYOILSIANI INJWNOITY AVOd A3180

103roid YINODYIZ ogana ...L

NOUI 2930

A9

210

MIIATY HO4 03NssI

Z10Z6040

<

MAINIH HO4 a3Nss|

90

ZHOZZV-L 1

AN

&
(&)
=
O,
S

av0d INIAUYO

av0d 3NA31138

msiructive
ions

8

/]

C

=

11-96



== " B
| ES0ZU0Z .| IV .| AMYNIANNISN ., , o — T — T

7 W00 SUOTIOSONIINIUO WA et T T 006€ HO - 0 HONV1d law|  mawswsosomss  |sa zwzzn| a |
= g D o NOLLYOILSIANI LNJWNOITY aVOd A3180 NOILO3SHILNI ® SNOILIANOOONUSIX3 || ]

BIRSNY OPEZ MEN YUOMNWEL 8671 XO8 Od

i kid swoumos siomisios B | 193rodd VINOOYIZ 088nd ...

Report No. 545/05

Dubbo Zirconia Project

HCAIMHOD LNIVIAOHLNI
ANIUNOITY QISC 0N

AUSTRALIAN ZIRCONIA LTD

SNIAYH IANND ﬁ,O.LO!t

g

LNIVINOIMTY ONILEIX3

SNITTH IAHND ONILSIXE)

e
%%%%%
& g

¥ 133HS - Y130

=
QY0 AI18O f

m,m,mmmmmmmm. m-m-_mm_mmm...mm@mmmmmmmm.m

7??

nstructive
o

a

0

SPECIALIST CONSULTANT STUDIES
=0

Part 11: Traffic Impact Assessment




Part 11: Traffic Impact Assessment

SPECIALIST CONSULTANT STUDIES

AUSTRALIAN ZIRCONIA LTD

Dubbo Zirconia Project
Report No. 545/05

qaon:

o

SHSNTY
¥
1

il

vS0ZL0Z ... PV .| AYYNINNZYd [ %0 ] sozzon [ — D ——— AT
I b bnsts e ey — LdIONOD LNIWLVIHL NOLLOISHILNI B SINIWLYIYL d3SOdOdd £ A R0: amiies! Clblo il
of30L 2810 (a0 e hﬁ.ﬂ%hﬁﬁﬁ. — NOILVOLLSIANI LNIWNOITY QVOY A3180 2% | SNOILO3SYILNI
0LVl SNOLTIOS SALONGIENGD I 103rodd VINOJ¥IZ og8and ..

structive

il

(osanao.

AVOY SS200V JUVAMd

AN3WLVYIYL 03S0d0dd
avOod dINYD ® YOX A3180
Z NOILO3SHILNI

avou SS320Y
1¥v400Z 0350408d

0890 0L

£

AN3NLY3dL d3S0d0OYd
avoy TYWITINANNa
® Qv0d A3180
- | NOILO3SH3LNI

an.

S

C

r

11-98



§-G0ZI0Z o PV ... AYYNINMIYd [ 89, | @20l e

NE'WOD SUONNDSIAGSNLSUCO A ~Se— 1d3IONOD INIWLVINL NOILDISHILNI B 0084 HO - 006€ HO NVY'1d

i i o ey NOLLYOLLSIANI LNIWNSITY OYON A3180 NOILDISYILINI ® SNOILIANOD ONILSIX3
eleAsnyY OPEZ MSN YHoMWe | g67L X08 Od

917AldSHoUmos NionsNos B | 193r0dd VINOJHIZ 099Nd ...

Report No. 545/05

Dubbo Zirconia Project

SNIOVH 3AHND J3S0408d

AUSTRALIAN ZIRCONIA LTD

HOOMEOD INIAINOHIVI
ANZNNSITY 3SCdOdd

a
eniava 30 i3 %

LNINNOTTY SNLLSIXZ

% % 002y, IN3NNOY ONLLSIX3

HOARYOD LNINZAOHNI SNIOYH 3NEND 0390408d
% ANIVINOITY O35040¥d

 SNIAYYH 3AHND ONILSIXS | %

j=3

4 8888 =
m;mmmmm%%% &
&

4

HOARRMOD LNINIAOHANI
ANIVINONY 035040Hd

HOAIHYOD LNIWNIAOHWI
ANIVINOITZ Q35CdOdd

e ‘
M%%%»oo& m
S

SOKIVY IAEND ONILSIXT m m

(9]
w
Dt
> 5
hE
= 0
Z 9
_MS
53
22
Np
o E
O o
b &
=
< G
(OIS
w
O ©
0n o




- aa ZLoz-zi-0l
9-60Z102 ,i,.._a WV .| AYVYNINN3Nd [ 8a | @eziol [ —

e wo> 1d3ONOD INJWLVINL NOLLOFSHILNI B
B g oaey e ] NOILVOLLSIANI LNJWNOITY QVOY A3 180 SIN3IWLVIHL d3SOdOo¥d
ISR DR SN WO A1 08 O 8 € SNOILOISYILNI

a1 ugsvoumos wonuisnod. B | 103roud VINOOYHIZ oggnd .

Part 11: Traffic Impact Assessment

SPECIALIST CONSULTANT STUDIES

Dubbo Zirconia Project
Report No. 545/05

AN3WLY3YL 3S0d08d
Qvoxd 379008NND ®
LNOWI38 'av0od A3180
¥ NOILOISHILNI

§J

[Tk

Al

)

3
i

¥

structive

I,

SNOENIY
I

il

2

§

C

r

AN3WLY3Y 1 03SCdO¥d
avoy A1¥OT138
® Y0¥ A3780
€ NOILO3SHILNI

AUSTRALIAN ZIRCONIA LTD

11-100



7 1- lwal 0 vowmeo 0 [
LG0T o] BV |  AENIAICTERG ] 5% ZEEQL £ T T N
NB'LIOY'SUOANOSIANONISUOO AN “S— 1dIONOD INIWLVYINL NOILDISHILINI 3 05201 HO - 0082 HO NVY1d | mavawodaanss |

—
e o, s NOILYSILSIANI LNJWNSITY QVON A3180
El[EfRSNY OFET MSN YHomwe] g6y ) xog Od

Q1744 SNOLMOS INLONUSND. 7 103roud YINOOJ¥IZ ogand

Report No. 545/05

Dubbo Zirconia Project

o)
T
-
<
Z
o}
O
&
N
z
<
-
<
o
T
0
2
<

LNIWLYIHL ONLLSIX:
av0d ONOTON38
B Av0d A3180
G NOILO3SHILNI

SM10YH 3AHNS 03S00Hd.

'@
(A
>/ INSANOI TY SNLLSIX3)

G g

MO39 1I¥L30 338
Qv0d ONOTON38
S NOILO3SHILNI

(ossroor
E- e

SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment




- - T S ™1
8:S02L02 ..., IV ..| AUYNINMZMND . [%0.. | #9252 T - — TR
O TR, —— 1d39N0D LNIWLVIHL NOLLOISHIINI % 00091-HO - 0000 HO - NV1d [on — wovawsosaass  eolzioeaus |

T T ) NOLLVOILSIANI INJWNOIY avod 43180 | NOILOISYILINI® SNOILIANODONILSIX3 [ 1"
e oy N Aarede, b 08 5 1 ) AN

Q17 ALd SNOLNTOS TNLOMISNOD 7 123roud VINODYIZ 09ana

VL3I0 INSKLIVIHL
NOILOASHIINI

Part 11: Traffic Impact Assessment

LNINNOMY ONILSIXT

NHND SNLISIX3
SNIAVY ANNOUOD)

SPECIALIST CONSULTANT STUDIES

IYL3A ININLYINL

LNIVINOITY ENLLSIX3

w0 L ou R S

SN IAUND 03S0d0¥dd

o BOQIHH0D LNINFNOHSNI
¥ ANIIINSITY 0350404d

LT m

AUSTRALIAN ZIRCONIA LTD

Dubbo Zirconia Project
Report No. 545/05




11-103

6-502102 ....i.a_ Y s AFVNINII=Ed !a_ hr N-Wm_.-mgw..m:r 133HS TIivL3a J_wo zﬁ%ﬂ“wﬂw:mm_ M“. T .< ;
Ne " Wwod L 1d3ON0OD LNJWLYIYL NOILDISHIINI B an M3NIY HO4 03INSS| 80| zLoz2-i | 4
ne‘wco ey — INIWLYIHL A3S0d0dd W 3

mosenn e i OLLVOILS3 oy
g T i i itk 9 NOILOISHILNI i
‘017 °ALd SNOINTOS IALONYLSNOD  JIF% 103rodd YINOJMIZ ogana 5

AUSTRALIAN ZIRCONIA LTD
Dubbo Zirconia Project
Report No. 545/05

WL
[R— —— ]
&% 3 sz 5 s 8 5T

aws

EAE]

&
£
:
I
Vi
=l

LIN3WLY3Y 1 G380d08d
NOILO3SHILNI
avyod 3anA31138
? AvOd A3780

SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment

ons

onstructive

S

C

2



SPECIALIST CONSULTANT STUDIES

AUSTRALIAN ZIRCONIA LTD

Dubbo Zirconia Project
Report No. 545/05

Part 11: Traffic Impact Assessment

01-s0zLoz .| WV .

AYVYNINITFSEd .a_ 8...!__ ZL02-2k0k

‘i) sbesg

N Wwod' A

MIE"WCO SUONNIOSBATNSUOOTIUILIPE (JIBWT et

6961 29,9 (20) Xe4 6961 26/9(20) ‘1oL
EIELSIY OVET SN YHOMUE] 6L X8 Od
‘AL °ALd SNOLLTIOS SALONYLSNOD

»

Ld3ONOJ INIWLVIHL NOILDISHILINI B
NOILYOLLS3ANI INFJWNOITY A¥OH A3780

123rodd VINOJMIZ oggna ...

133HS V130 = i Gl Sl
SINIWLYIHL 3S0d0¥d = PSR ) L T e

88 L SNOILO3SHILNI

300188 XIFD VHANVYAH OL ALIWIXOHd OL
3NA A33dS NOIS3A HWX08 OL A31018LS3d
Q¥0Yd INSOAHYO LY ONINIOIWA NOILDISHILNI

-JLON

HYANDRA CREEK

300148 %3380 YHONYAH OL ALIWIXOYd OL
3NA0 033dS NOIS3A HANM0S OL 3 LOILS3Y
AY0d YHONYAH LY ONIN2AIM NOILOISHILNI

310N

ANAWLYIEL A3S0d0dd
QY0¥ YHONVYAH 8 Q¥0d A3180
8 NOILOISHILNI

IN3WLY3dL A3S0d0dd
Qv0yd IN3OAMYO ® O¥0d A3180
£ NOILOISHILNI

ne
e

]
(s

structive
ons

on.
S0

Ci
S

=

11-104



AUSTRALIAN ZIRCONIA LTD

SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment

Dubbo Zirconia Project

Report No. 545/05

| 11S0ZL0Z .| bV ... [ AWYNIAMSND [ ®0..] @220

T — — LdIONOD INJWLVIHL NOILOISHILNI 3 00€12 HO - 00091 HO NV'1d
S35) 2010 (o0 S, G9n).cor (20] 1oL NOILVOILSIANI LNIWNSITY V0N A3 180 NOILO3SHILNI '8 SNOILIANOD ONILSIX3

—
BIRNSNY OFEZ MSEN UHOMLIEL 61| XO8 Od e

‘047 °ALd SNOLLNIOS JALONYISNOD % 123rodd VINOJYIZ ogana ...

BOAIFHOO LNINIACHINI
LNIVINS 1Y 03S0d0Hd

ol &
&Ww___m

N
)
&M»@g
S

SIS 3AHND J3S040Hd. -

_.%%%

| SNIOYY 3ANND SNLLSIXT

ANAVINOIMTY ONILSIXT!

ANIVINOITY ONLLSTXT




TV-s2LoT .| V... AMYNINNEYd [ 99| @il = Tl | T ¥ |
reues T —— 1430NOO INSWLYUL NOLLOISUILNI 05212 HO - 00€1Z HO NYTd INIWLYIHL [ a0 O3NS CECEAT I
AL proy ._nw — NOILLVOILSIANI LNJANOITV Y0y A3180
,nuﬁmﬁ?ﬂ?wﬁﬁv — 6 NOILOISYILNI 8 SNOILIANOO ONILSIX3
QT ALd SNOLLMOS ALINIINCD 193royd VINOOJYIZ 098nd ...

Part 11: Traffic Impact Assessment

SPECIALIST CONSULTANT STUDIES

AUSTRALIAN ZIRCONIA LTD

Dubbo Zirconia Project
Report No. 545/05

6G11 HO 1Y 3A8ND TYLNOZISOH OL
ALINIXO¥d OL 3NA HLONIT NOISIA HINMOS
0L Q3L01-41S3d 3NV NOILYHE3T1300Y

310N

ANIWLYIHL 03S0d0Hd
Qv0d IONOOL ? O¥0d A3180
6 NOILO3SHILNI

& ewmofwwmw
g
R

lab_n_(zmzk.ooz_.—w_xw
ANINLYIHL

NOILOISHALNI HO4 MOTIS 3
05ty 7130 335 OFOH IONOOL E

&5 B Tyl
s N

g8

AIFHI ONOTYONYENCM

fiom

SNOSIY
il @"’

structive

I,

Sh

C

r

Appendix D(ii) Conceptual Bridge Deck Levels

11-106



AUSTRALIAN ZIRCONIA LTD
Dubbo Zirconia Project

SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment

Report No. 545/05

= 5
pEgt
SwlE 5
e b ga|=
Fi8ee|O
a8 3 | O
2Hg5a| 4
0z=ps T
EBzEs
z323
=553 N
homE 2
aE3E3 =]
2582
coaeilr
355t 8|f
Tx—F 3|3
ETaE § &
wEel g
851
OF E
”l F
75, ETSet (998597 E
79vS8T [LISEL [000°09L <
=
| =
1 W _l
66 78Z [0058C [J0007E | oiw
wZ
996 782 |76 78L |LIBIEL ag | X
L]
| g z8|0
o EIGTBE (8L |IEILE = 2 5 ¥
[=1=2vAL
LDGBZ (6L V8L |000'0EL O aouw
Wz ot .
65 R167AL (5L H8E |(IE9IL h < w m
oo —-lork |l A
e NI
r8z ¢ LR
5 ; ol ik
© = w
o a Il
O& 8 W96 RZ LI BT |000°00Z m 8 O
=1 w0 =
g5 O lyg
izt 2| O5
U& ﬁ CeeTeT 1SERT  [T00D6N n § ﬁl
g5¢ 8%
=T H B+
-1 =) 5 g
EES E 5107582 [EBZE (000081
o
A
ji2
= 2050 (€228 (900001
?% gy
.nba
E2ER [T40EH msTe| =z A # = =
oded erser et joocoar| 2|l 5 5
O
o g o —
ol = - [
bl ez X 0O
E059L L1l =R W Z W
cionas moate (o = W o o
s = o
= CUTT AT 00| o ="
coaez el [eecoe| —| M ° oE =
c0Gaz [eCier [6L4E| O =)
244 282
S is) 538
TZ0S0 [GLVB [L8TSTT 2 [a] =)
EZ0°%8L [GB18E (000021 E o =
-
Z0SRL [10Z8T 00000 = O
00000} o - 4
s FIN 5 0542 [JCZEL (000001 m o3
o
it
s /13 T0rSHE [TLI8E 00006
— J o
000080 [
L /L Traz [BTEar (10008
ey gle|x £
=
TCCTEI[55NET (00000
s/ |
s
& U57EZ BOSAL [E265T
| [055HT [TE58E [000°0%
| i
4 " iy 1 b=
VAR 1/ P QUG e VoIS AU € ) — = T T zlz|=
N | HEE
000020 Mo HEEE
/ 7] M STESaL jESer (00007 58|88
- —a (76597 €587 (K26 clalalg
. A b g T 2
> A < |
N w i | &%\
0= t |
000 090 - Lil | ! ; 955982 [92582 00070
, s i g w2y ¢
S o z¥ | EE| 2
I J""\ || M e | EE| 2
W NEE2E| 3
i rn!}‘ REERR-C R
,.'1‘0 | =
ALAE
o |2 |«
888 |a
TIE R
e
8|~ |7
olal<|§
ey

I\

Constructive 11 - 107



AUSTRALIAN ZIRCONIA LTD

Dubbo Zirconia Project

Report No. 545/05

SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment

9€9°9.€

000°0vE

000700€

000082

000°ovL

0007021k

000001

000°080

000°090

000°0¥0

000°09€

OBLEY ROAD

-

0007091 |
\

s

. TO DUBBO

PLAN

STALE

2

"

TS

APPROPRIATE STRUCTURE AND APPROACHES ON

FLOOD ASSESSMENT REQUIRED FOR EFFECTS OF
FLOOD LEVELS & UPSTREAM FLOODPLAIN

NOTE!

PROPOSED
12400 X 1500
BOX CULVERTS

EXISTING 450@ RCP|

INV RL 285.146

(3TIeST [EFBET [SETILE
(360°8BT 207 1

320882

Y5'LBZ [0000%E

13%6°L8T

E4'L3T [000°0SE

306°L8T

BY°LBT [0000YE

XTI

BS'LBZ [000°0EE

38L°LBT

¥SL8Z [000°0ZE

CHNEH

1999°LRE

LZLEZ |000°0ODE

| 309°L8E

SL'iez (0007062

[@v5IeT

BU'LET [000TEZ

987 LB

LL98E

9iTieL

0EIRE [Do0ued

[LIeLeT

78537 (000057

/T ETaz

9L58F [5h50hZ]
9L58E (000 TIE

LOE'LBEZ

KT

96580 000°0Ed

[EEH

L5987 (00002

A4

0.6%

V9932 000D

[ovzeT

18987 (000007

e

68987 [000°06L

L6982

v698e

r [ETETH

LL'98T [000°0LI

LT

SL58E [000 151

ETR T

0L'98Z [000°0SH

TIETH

L9'98T [D00°0TL

REETH

'EIETT

2998¢ |00 DEL

15’982 [000°0Z1

L25'98T

05’587 |D00°DLL

IEEEEA

€599 (0007001

Loy'98Z

LE'98T

| [(EIXTH

LZz'98e

9%°98 [000°DL

L3582

0% 9

SURFACE

R.L. 279.700|
DESIGN

SURFACE|S

EXISTING [

TION

LONGITUDINAL SE

SCALE

woRiz:

GEaR
E%%gj -—
N —
THHE
98gSa|
52295 |-
EBxes
525232 | N
JguwlB @
35,220
WESRE|
E=ggsl
AL
0%%F®
ORFE | =
vl
>
o
<
=
=
wn
8 m
w =
om
L5 o
Z 85
Q :§ &
e
ox | A
ﬁ EO |3
Lk E
A
m %5 .
2| Oig
=
, 5z
g2
o =
BIEIH wLo
. n:ZLIJ
1 cogw
- e |
wE
: 202
g =<5
B mO%
= e
[0}
22
{2
X
X 3
|2
H
=
2z
x|k
2|8
a8
u
8
05
<|§
NOISIAZY

11-108

1N

Constructive



AUSTRALIAN ZIRCONIA LTD

SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment

Dubbo Zirconia Project

Report No. 545/05

- 8a ZL0ZEL-LL W0 NOLAIDE0 PR
L00 - MZd i W i AHVNINITIEA Fo wuspn wemphucs ubjsg) e WM3IATd ¥4 4INss| Zi0zell| v
e NOILD3S TVYNIANLIONOT ¥ 2 L
P oy P ARG daigaHGn NV1d SNOILIONOD ONILSIX3 - o o merssl = 8
B96L 293 (Z0) (X4 6961 20/9 (20) 0L “mmmmm H
'0L7°ALd SNOILNTOS JAILINKELSNOD I VINO2NIZ ogdna o
ool L
us ¥ £ ] L L e
ey <
uEn 00 ST WS ST 5T o
s
3 2 2 = 2 5 = I & e & o [+ ey £ o -
= = z = = = = s = = = = = = c i = = g 517
= = = = = =] = I = a = = = =] = 8 = = =28
i B 3 5 s 5 s B 3 3 E 5 i = A 5 g
v = 2 2 = = = = S = = = = = 2 = M E i
g B g & z & B B g 3 3 @ 5 Wm W & m 4 BE vauns
B g = =] 2 5 2 H H g g F2 3= = H 2 & Py Db
%01- vﬂ;—.u KYE- HEL-
(114 (3 [X L]

282'942 T4 ANI__
E40H @0504X3 ON|LSIX3

NIY1400074 WY3ML1S4N ¥ §73A37 AC0 4
NO SIHIVOUddW ANY FHNLINYLS I1Y[HdOUddY
40 8103443 HO4 0F-INDIY LNIWSSISSY 400714

i3LON

S

THE SPRINGS ROAD

o
|

000°081L

T3
BNooL oL

000708l

11 - 109

Constructive

-



SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment

AUSTRALIAN ZIRCONIA LTD
Dubbo Zirconia Project
Report No. 545/05

This page has intentionally been left blank

= Constructive

11 - 110



SPECIALIST CONSULTANT STUDIES AUSTRALIAN ZIRCONIA LTD
Part 11: Traffic Impact Assessment Dubbo Zirconia Project
Report No. 545/05

APPENDIX E

SIDRA ANALYSIS SUMMARIES

(Total number of pages including blank pages = 20)

11-111



SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment

AUSTRALIAN ZIRCONIA LTD
Dubbo Zirconia Project
Report No. 545/05

This page has intentionally been left blank

= Constructive

11 -112



AUSTRALIAN ZIRCONIA LTD
Dubbo Zirconia Project
Report No. 545/05

SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment

11-113

Constructive

1N



SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment

AUSTRALIAN ZIRCONIA LTD

Dubbo Zirconia Project

Report No. 545/05
TOTAL FLOW WITH HEAVY VEHICLE %

= Constructive

11-114



SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment

INTERSECTION SUMMARY

AUSTRALIAN ZIRCONIA LTD
Dubbo Zirconia Project
Report No. 545/05

Site: Obley Road Background
Updated

Three-way intersection with 2-lane major road (Give-Way control)

Giveway / Yield (Two-Way)

Intersection Performance - Hourly Values

Performance Measure
Demand Flows (Total)
Farcent Heawy Wehicles
Degree of Saturation

Practical Spare Capacity
Effective Intersection Capacity

Control Delay (Total)

Control Delay (Awerage)

Control Delay {(Worst Lane)
Control Delay {(Woaorst Movement)
Geometric Delay (Average)
Stop-Line Delay (Average)
Intersection Level of Service (LOS)

95% Back of Queus - Vehicles (Worst Lane)
95% Back of Queue - Distance (¥Worst Lane)
Total Effective Stops

Effective Stop Rate

Proportion Queued

Ferformance Index

Travel Distance {Total)
Travel Distance {Average)
Travel Time {Total)

Travel Time [Average)
Travel Speed

Cost (Total)

Fuel Consumption (Total)
Carbon Dioxide {Total)
Hydrocarbons (Total)
Carbon Monoxide (Total)
MWOx (Total}

Level of Service (LOS) Method: Delay (RTA MSW)

Vehicles
905 vehh
50 %

0312

1560 %

2897 wehih

1.46 veh-h/h
5.8 sec
15.0 sec
15.0 sec
4.8 sec
1.0 sec
A

1.4 veh
103 m

326 weh/h
0.36 per veh
0.15

1.6

5208 weh-km/h
686 m
9.2 veh-h/h
366 sec
67.5 km/h

398.05 $h
836 Lh
2095 kgh
0.281 kg/h
14.46 kg/h
04597 kg/h

Persons
1086 pers/h

1.76 pers-h/h
5.8 sec

15.0 sec

291 persih
0.36 per pers
0.15

1.6

745 0 perskm/h

686 m

110 pers-h/h
366 sec

67.5 km/h

398.05 $h

MA Intersection LOS for Vehicles is Mot Applicable for two-way sign control since the average intersection delay is not a good LOS measure

due to zero delays associated with major road movements.

SIDRA Standard Delay Model used

Intersection Performance - Annual Values

Performance Measure
Demand Flows {Tatal)
Delay

Effective Stops

Travel Distance

Vehicles
434 526 wehiy
703 veh-hiy
156,313 wehly
298003 wehdm/dy

Persons
521,432 persiy

2844 pers-hiy
187,575 persfy
357 603 perskmfy

I\

Travel Time 4,413 veh-hiy 5,286 pers-hfy

Cost 191,064 $4y 191,064 §iy

Fuel Consumption 40,143 Ly

Carbon Dioxide 100,559 kafy

Hydrocarbons 135 kofy

Carbon Monoxide 6942 kafy

WO 287 koly

Processed Monday, 27 May 2013 11:43:57 AM Copyright © 2000-2011 Akcelik and Associates Pty Ltd SIDRA - -
SIDRAINTERSECTION5.1.13 2093 wisini sidrasolutions.com INTERSECTION

Project DACSPLIDUbbo Traffic Impact AssessmenthSIDR AWCbley Road & MNewell Highway sip

8001425, CONSTRUCTIVE SOLUTIONS PTY LTD, SINGLE

Constructive

11-115



AUSTRALIAN ZIRCONIA LTD SPECIALIST CONSULTANT STUDIES
Dubbo Zirconia Project Part 11: Traffic Impact Assessment
Report No. 545/05

MOVEMENT SUMMARY Site: Obley Road Background
Updated

Three-way intersection with 2-lane major road (Give-Way control)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
D

D Tum

South East: Obley Road

1 L 13 5.0 0.312 15.0 LOSB 14 10.3 057 0.80 54.0

3 R 223 5.0 0.312 15.0 LOSB 14 10.3 0.57 0.41 540
Approach 238 5.0 0.312 15.0 LOSB 14 10.3 0457 0.a0 54.0
Morth East: Mewell Highway Marth

4 L 152 5.0 0.085 11.2 LOS A 0 0.0 0.00 0.73 58.9

5 T 312 5.0 0165 0.0 LOS A 0.0 0.0 0.00 0.00 30.0
Anproach 463 50 0165 3T A, nn 00 000 024 T
South West: Newell Highway South

11 T 202 50 0107 00 LOS A nn 00 0.00 oon 300

12 R 4 5.0 0.004 12.8 LOS A 0.0 0.1 046 0.64 S6.4
Anproach 208 50 0107 03 A, nn 0.1 oo om 793
Al Wehicles 05 5.0 0.312 5.3 MA, 14 103 015 036 BT 5

Level of Service (LOS) Method: Delay (RTA NSW)

Vehicle mowement LOS valuss are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

MA Intersection LOS and Major Road Approach LOS values are Not Applicable for two-wiay sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Maodel used

Processed Monday, 27 May 2013 11:43:57 AM Copyright ©@ 2000-2011 Akcelik and Associates Pty Ltd SIDRA --
SIDRAINTERSECTION5.1.13 2093 wheind Sidrasolutions.com INTERSECTION
Project DACSPLIDUbbo Traffic Impact AssessmenthSIDR AWCbley Road & MNewell Highway sip

8001425, CONSTRUCTIVE SOLUTIONS FTY LTD, SINGLE
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SPECIALIST CONSULTANT STUDIES AUSTRALIAN ZIRCONIA LTD
Part 11: Traffic Impact Assessment Dubbo Zirconia Project
Report No. 545/05

LANE SUMMARY Site: Obley Road Background
Updated

Three-way intersection with 2-lane major road (Give-Way control)
Giveway / Yield (Two-Way)

Lane Use and Performance
D d Flc

South East: Obley Road

Lane 1 13 0 223 236 50 755 0.312 100 150 LOSE 1.4 0.3 500 - 0.0 0.0
Approach 13 0 223 236 50 0.312 150 LOSE 14 103

Morth East: Mewell Highway Marth

Lane 1 152 0 0 152 5.0 1783 0085 100 112 LOSA 0.0 0.0 130 Tum Bay 0.0 0.0
Lane 2 0 312 0 312 50 1839 0.165 100 00  LOSA 0.0 0.0 500 - 0.0 0.0
Approach 152 312 0 463 5.0 0.165 37 NA 0.0 0.0

South West: Newell Highway South

Lane 1 0 202 0 202 5.0 1839 0.107 100 00 LOSA 0.0 0.0 500 - 0.0 0.0
Lane 2 0 0 4 4 50 1163 0.004 100 128 LOSA 00 0.1 160Tum Bay 00 00
Approach 0 202 4 208 5.0 0.107 03 NA 0.0 0.1

Intersection 905 50 0312 58 NA 14 103

Level of Service (LOS) Method: Delay (RTA MSW)

Lane LOS values are based on average delay perlane.

Minor Road Approach LOS values are based on average delay for all lanes.

MA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used

Processed Monday, 27 May 2013 11:43:57 A Copyright €@ 2000-2011 Akcelik and Associates Pty Ltd SIDRA -
SIDRAINTERSECTION 5.1.13.2093 wwin.sidrasolutions.com INTERSECTION
Project DACSPLADubbo Traffic Impact AssessmentiSIDR AObley Road & Newsll Highway sip

8001425, CONSTRUCTIVE SCLUTIONS FTY LTD, SINGLE
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SPECIALIST CONSULTANT STUDIES
Part 11: Traffic Impact Assessment

INTERSECTION SUMMARY

AUSTRALIAN ZIRCONIA LTD
Dubbo Zirconia Project
Report No. 545/05

Site: Obley Road Background &
Mine Updated

Three-way intersection with 2-lane major road (Give-Way control)

Giveway / Yield (Two-Way)

Intersection Performance - Hourly Values

Performance Measure Vehicles Persons
Demand Flows (Total) 939 vehh 1127 persih
Farcent Heawy Wehicles 50 %

Degree of Saturation 0339

Practical Spare Capacity 1359 %

Effective Intersection Capacity 2768 wehin

Control Delay (Total) 1.60 veh-hih 1.93 pers-h/h
Control Delay (Awerage) 8.2 sec 8.2 sec
Control Delay {(Worst Lane) 15.1 sec

Control Delay {(Woaorst Movement) 15.1 sec 15.1 sec
Geometric Delay (Average) 51 sec

Stop-Line Delay (Average) 1.1 sec

Intersection Level of Service (LOS) MNA

95% Back of Queus - Vehicles (Worst Lane) 1.6 weh

95% Back of Queue - Distance (¥Worst Lane) 118 m

Total Effective Stops 356 vehh 427 persih
Effective Stop Rate 0.38 per veh 0.38 per pers
Proportion Queued 0.16 0.16
Ferformance Index 12.3 12.3

Travel Distance {Total)

543.6 veh-km/h

772 4 perskm/ih

Travel Distance {Average) 635 m 685 m
Travel Time {Total) 9 6 weh-h/h 11 5 pers-h/h
Travel Time [Average) 369 sec 369 sec
Travel Speed £6.9 km/h 66.9 km/h
Cost (Total) 416581 $h 416.81 §h
Fuel Consumption (Total) 87.7 Lh

Carbon Dioxide {Total) 219.6 kgmh

Hydrocarbons (Total) 0297 kgh

Carbon Monoxide (Total) 15.46 kog/h

NOx {Total) 0628 kg/h

Level of Service (LOS) Method: Delay (RTA MSW)

MA Intersection LOS for Vehicles is Mot Applicable for two-way sign control since the average intersection delay is not a good LOS measure
due to zero delays associated with major road movements.

SIDRA Standard Delay Model used

Intersection Performance - Annual Values

Performance Measure
Demand Flows {Tatal)
Delay

Effective Stops

Travel Distance

Vehicles
450,695 wehdy

770 veh-hiy
170,821 wehly
308,948 wehdm/dy

Persons
540,834 persdy

924 pers-hiy
204 935 persfy
370,738 perskmfy

I\

Travel Time 4 616 veh-hiy 5,539 pers-hfy

Cost 200,088 $4y 200,068 §hy

Fuel Consumption 42,088 Ly

Carbon Dioxide 105431 kafy

Hydrocarbons 143 kafy

Carbon Monoxide TA22 kafy

WO 3071 kofy

Processed Monday, 27 May 2013 11:51:13 AM Copyright © 2000-2011 Akcelik and Associates Pty Ltd SIDRA - -
SIDRAINTERSECTION5.1.13 2093 wisini sidrasolutions.com INTERSECTION

Project DACSPLIDUbbo Traffic Impact AssessmenthSIDR AWCbley Road & MNewell Highway sip

8001425, CONSTRUCTIVE SOLUTIONS PTY LTD, SINGLE

Constructive

11-119



AUSTRALIAN ZIRCONIA LTD SPECIALIST CONSULTANT STUDIES
Dubbo Zirconia Project Part 11: Traffic Impact Assessment
Report No. 545/05

MOVEMENT SUMMARY Site: Obley Road Background &
Mine Updated

Three-way intersection with 2-lane major road (Give-Way control)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

D Tum

South East: Obley Road

1 L 21 5.0 0.333 151 LOSB 18 1138 0.58 0.82 538

3 R 238 5.0 0.333 151 LOSB 16 118 0.58 0.az 53.8
Approach 257 5.0 0.333 151 LOSB 16 M8 058 0. 538
Morth East: Mewell Highway Marth

4 L 164 5.0 0.092 11.2 LOS A 0 0.0 0.00 0.73 58.9

5 T 312 5.0 0165 0.0 LOS A 0.0 0.0 0.00 0.00 30.0
Anproach 476 50 0165 39 A, nn 00 000 025 713
South West: Major Road

11 T 202 50 0107 00 LOS A nn 00 0.00 oon 300

12 R 4 5.0 0.004 12.8 LOS A 0.0 0.1 047 0.64 563
Anproach 208 50 0107 03 A, nn 0.1 oo om 793
Al Wehicles 933 5.0 0.333 g2 MA, 18 13 018 038 BEO

Level of Service (LOS) Method: Delay (RTA NSW)

Vehicle mowement LOS valuss are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

MA Intersection LOS and Major Road Approach LOS values are Not Applicable for two-wiay sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Maodel used
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SPECIALIST CONSULTANT STUDIES AUSTRALIAN ZIRCONIA LTD
Part 11: Traffic Impact Assessment Dubbo Zirconia Project
Report No. 545/05

LANE SUMMARY Site: Obley Road Background &
Mine Updated

Three-way intersection with 2-lane major road (Give-Way control)
Giveway / Yield (Two-Way)

Lane Use and Performance
D d Flc

South East: Obley Road

Lane 1 21 0 238 257 50 757 0.339 100 151 LOSEB 1.6 118 500 - 0.0 0.0
Approach 21 0 236 257 50 0.339 151 LOSE 16 118

Morth East: Mewell Highway Marth

Lane 1 164 0 0 164 5.0 1783 0092 100 112 LOSA 0.0 0.0 130 Tum Bay 0.0 0.0
Lane 2 0 312 0 312 50 1839 0.165 100 00  LOSA 0.0 0.0 500 - 0.0 0.0
Approach 164 312 0 476 5.0 0.165 39 NA 0.0 0.0

South VWest: Major Road

Lane 1 0 202 0 202 5.0 1839 0.107 100 00 LOSA 0.0 0.0 500 - 0.0 0.0
Lane 2 0 0 4 4 50 1148 0.004 100 128 LOSA 00 0.1 160Tum Bay 00 00
Approach 0 202 4 208 5.0 0.107 03 NA 0.0 0.1

Intersection 939 50 0339 52 NA 16 118

Level of Service (LOS) Method: Delay (RTA MSW)

Lane LOS values are based on average delay perlane.

Minor Road Approach LOS values are based on average delay for all lanes.

MA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used
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AUSTRALIAN ZIRCONIA LTD SPECIALIST CONSULTANT STUDIES
Dubbo Zirconia Project Part 11: Traffic Impact Assessment
Report No. 545/05

INTERSECTION SUMMARY Site: Boothenba/Troybridge Road
Background Updated

Four-way intersection with 2-lane major road {Give-Way control)

Giveway / Yield {Two-Way)

Intersection Perf ance - Hourly Values

Performance Measure Vehicles Persons

Demand Flows (Total) 1217 wehih 1460 pers/h
Percent Heawy VWehicles 209 %

Degree of Saturation 0500

Practical Spare Capacity 600 %

Effective Intersection Capacity 2433 wvehih

Control Delay (Total) 2.35 weh-hih 2.82 pers-h/h
Control Delay (Average) 7.0 sec 7.0 sec
Control Delay (Worst Lane) 32.0 sec

Control Delay (Worst Movement) 324 sec 324 sec
Geometric Delay {Average) 2.9 sec

Stop-Line Delay (Average) 4.1 sec

Intersection Level of Service (LOS) A

95% Back of Queue - Vehicles (Worst Lane) 2.4 weh

95% Back of Queus - Distance {(Worst Lane) 206 m

Total Effective Stops 339 vehh 407 pers/h
Effective Stop Rate 0.28 perveh 0.28 per pers
Proportion Queuead 0138 018
Performance Index 16.9 16.9

Travel Distance (Total) 8253 wehkm/h 990.3 pers-km/h
Travel Distance (Average) 673 m E78 m
Travel Time (Total) 13.1 weh-hih 15.7 pers-hih
Travel Time [Average) 387 sec 38.7 sec
Travel Speed 631 km/h 63.1 km/h
Cost (Total) 592.70 $/h 592.70 $h
Fuel Consumption (Total) 1265 L/h

Carbon Dioxide {Total) 319.0 kgmh

Hydrocarbons (Total) 0353 kgmh

Carbon Monoxide (Total) 14.55 ko

NOx {Total) 0655 kg/h

Level of Service (LOS) Method: Delay (RTA NSW)

MWA Intersection LOS for Vehicles is Mot Applicable for two-way sign control since the average intersection delay 1s not 2 good LOS measure
due to zero delays associated with major road movements

SIDRA Standard Delay Model used

Intersection Performance - Annual Values

Performance Measure Vehicles Persons

Demand Flows (Total) 584,084 wehiy 700,801 persfy

Delay 1,130 veh-hiy 1,355 pers-hfy

Effective Stops 162,878 wehly 195 454 persfy

Travel Distance 396,120 veh-kmiy 475,344 pers-kmfy

Travel Time 6,281 veh-hiy 7,538 pers-hiy

Cost 284 497 $y 264 49T $hy

Fuel Consumption 60,717 Ly

Carbon Dioxide 153 144 kafy

Hydrocarbons 169 kgfy

Carbon Monoxide 6,932 kafy

MO 314 kofy
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SPECIALIST CONSULTANT STUDIES AUSTRALIAN ZIRCONIA LTD
Part 11: Traffic Impact Assessment Dubbo Zirconia Project
Report No. 545/05

MOVEMENT SUMMARY Site: Boothenba/Troybridge Road
Background Updated

Four-way intersection with 2-lane major road {Give-Way control)

Giveway / Yield {Two-Way)

Movement Performance - Vehicles

South: Newell Highway South

1 L 17 30.0 0.181 114 LOS A 0.0 0.0 0.00 177 571

2 T 278 300 0181 00 LOS A 00 0.0 0.00 0.00 300

3 R 42 30.0 0.127 202 LOSB 04 36 0.68 0.91 4685
Approach 337 300 0.181 31 LA, 04 36 0.08 020 729
East: Boothenba Road

4 L 38 250 0357 302 LOSC 15 124 0.84 1.03 362

5 T 21 25.0 0.357 277 LOSB 15 12.4 0.34 0.99 342

53 R 26 25.0 0.357 302 LOSC 15 124 0.54 1.02 361
Approach 84 25.0 0.357 296 LOS C 15 12.4 0.34 1.02 3m7
MNorth: Mewsll Highway Morth

7 L 29 15.0 0.018 107 LOS A 0.0 0.0 0.00 0.71 571

8 T 602 15.0 0.339 0.0 LOS A 0.0 0.0 0.00 0.00 800

9 R 34 15.0 0.051 134 LOS A 02 13 0.43 0.76 534
Approach 665 15.0 0339 12 INA, 0z 1.3 0.02 0.07 7T
Vest: Troybridge Road

10 L 21 25.0 0.500 323 LosC 24 20.8 0.34 1.01 350

1 T 21 250 0.500 298 LOSC 24 206 0.84 1.04 330

12 R 38 250 0.500 324 LOSC 24 20 6 0.584 1.08 350
Approach 131 250 0.500 320 LOS C 24 208 0.54 1.08 347
All Wehicles 1217 209 0500 70 INLA, 24 206 018 0.28 531

Level of Service (LOS) Method: Delay (RTA MSW)

Yehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

MA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements

SIDRA Standard Delay Model used
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AUSTRALIAN ZIRCONIA LTD SPECIALIST CONSULTANT STUDIES
Dubbo Zirconia Project Part 11: Traffic Impact Assessment
Report No. 545/05

LANE SUMMARY Site: Boothenba/Troybridge Road
Background Updated

Four-way intersection with 2-lane major road {Give-Way control)

Giveway / Yield {Two-Way)

Lane Use and Performance

d Fle

shih h veh
South: Newell Highway South

Lana 1 17 278 0 295300 1626 0.181 100 07 LOSA 0.0 0.0 500 - 0.0 0.0
Lane 2 0 0 42 42300 332 0127 100 202 LOSB 04 36 115 Tum Bay 00 00
Approach 17 278 42 337300 0.181 31 NA 04 36

East: Boothenba Road

Lane 1 38 21 25 84 250 236 0.357 100 296 LOSC 1.5 124 500 - 0.0 0.0
Approach 33 21 25 84250 0.357 296 LOSC 1.5 124

Morth: Mewell Highway Morth

Lane 1 29 0 0 29150 1677 0.018 100 107 LOSA 0.0 0.0 135Tum Bay 00 0.0
Lane 2 0 /02 0 602 15.0 1777 0339 100 00 LOSA 0.0 0.0 500 - 0.0 0.0
Lane 3 0 0 34 34150 656 0.051 100 134 LOSA 0.2 13 115 Tum Bay 0.0 0.0
Approach 29 602 34 665 15.0 0.339 12 NA 0.2 13

VWest: Troybridge Road

Lane 1 21 21 38 131250 261 0.500 100 320 LOSC 24 206 500 - 0.0 0.0
Approach 21 21 38 131250 0.500 320 LOSC 24 206

Intersection 1217 209 0.500 7.0 NA 24 208

Level of Service (LOS) Method: Delay (RTA NSW)

Lane LOS values are based on average delay perlane.

Minor Road Approach LOS values are based on average delay for all lanes.

MNA Intersection LOS and Major Road Approach LOS values are Not Applicable for two-wiay sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used

Processed Monday, 27 May 2013 12 0d:44 P Copyright ©@ 2000-2011 Akcelik and Associates Pty Ltd SIDRA --
SIDRAINTERSECTION5.1.13 2093 wisind sidrasolutions.com INTERSECTION
Project DACSPLIDUbbo Traffic Impact AssessmenthSIDR AWCbley Road & MNewell Highway sip

8001425, CONSTRUCTIVE SOLUTIONS FTY LTD, SINGLE

1N

11-126 Constructive



SPECIALIST CONSULTANT STUDIES AUSTRALIAN ZIRCONIA LTD
Part 11: Traffic Impact Assessment Dubbo Zirconia Project
Report No. 545/05

TOTAL FLOW WITH HEAVY VEHICLE %

Newell Highway MNerth

25
25%)

Boothenba Road

%52
1z
21

25%,

peoy abpugdon)

Newell Highway South

= Constructive 11-127



AUSTRALIAN ZIRCONIA LTD SPECIALIST CONSULTANT STUDIES
Dubbo Zirconia Project Part 11: Traffic Impact Assessment
Report No. 545/05

INTERSECTION SUMMARY Site: Boothenba/Troybridge Road
Background & Mine Updated

Four-way intersection with 2-lane major road {Give-Way control)

Giveway / Yield {Two-Way)

Intersection Perf ance - Hourly Values

Performance Measure Vehicles Persons

Demand Flows (Total) 1238 wehih 1485 pers/h
Percent Heawy VWehicles 21.0 %

Degree of Saturation 0508

Practical Spare Capacity 573 %

Effective Intersection Capacity 2435 vehih

Control Delay (Total) 2.54 weh-hih 3.05 pers-h/h
Control Delay (Average) T4 sec 74 ssc
Control Delay (Worst Lane) 334 sec

Control Delay (Worst Movement) 338 sec 338 sec
Geometric Delay {Average) 3.0 sec

Stop-Line Delay (Average) 4.4 sec

Intersection Level of Service (LOS) A

95% Back of Queue - Vehicles (Worst Lane) 2.4 weh

95% Back of Queus - Distance {(Worst Lane) 208 m

Total Effective Stops 361 vehih 433 pers/h
Effective Stop Rate 0.29 perveh 0.29 per pers
Proportion Queuead 019 019
Performance Index 176 17.6

Travel Distance (Total) 8385 wehkm/h 1006.3 perskm/h
Travel Distance (Average) 677 m B77 m
Travel Time (Total) 13.5 veh-hih 16.1 pers-h/h
Travel Time [Average) 391 sec 391 sec
Travel Speed 623 km/h 62.3 km/h
Cost (Total) 603.96 $/h 605.96 $/h
Fuel Consumption (Total) 129.8 L/h

Carbon Dioxide {Total) 3275 kgh

Hydrocarbons (Total) 0365 kgmh

Carbon Monoxide (Total) 15.31 ko

NOx {Total) 08738 kg'h

Level of Service (LOS) Method: Delay (RTA NSW)

MWA Intersection LOS for Vehicles is Mot Applicable for two-way sign control since the average intersection delay 1s not 2 good LOS measure
due to zero delays associated with major road movements

SIDRA Standard Delay Model used

Intersection Performance - Annual Values

Performance Measure Vehicles Persons

Demand Flows (Total) 594,190 wehiy 713,027 persfy

Delay 1,218 weh-hiy 1,462 pers-hfy

Effective Stops 173,382 wehly 208,058 persfy

Travel Distance 402 502 vehkmiy 483,002 pers-km/y

Travel Time B 456 veh-hiy T, 748 pers-hiy

Cost 297 301 $4y 792 301 $4

Fuel Consumption 62,324 Ly

Carbon Dioxide 157 205 kafy

Hydrocarbons 175 kgfy

Carbon Monoxide 7351 kafy

MO 325 kofy
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SPECIALIST CONSULTANT STUDIES AUSTRALIAN ZIRCONIA LTD
Part 11: Traffic Impact Assessment Dubbo Zirconia Project
Report No. 545/05

MOVEMENT SUMMARY Site: Boothenba/Troybridge Road
Background & Mine Updated

Four-way intersection with 2-lane major road {Give-Way control)

Giveway / Yield {Two-Way)

Movement Performance - Vehicles

South: Newell Highway South

1 L 17 30.0 0.181 114 LOS A 0.0 0.0 0.00 177 571

2 T 278 300 0181 00 LOS A 00 0.0 0.00 0.00 300

3 R 55 30.0 0.167 205 LOSB 05 4.8 0.68 0.92 461
Approach 349 300 0.181 38 LA, 05 4.8 0.1 023 714
East: Boothenba Road

4 L 51 250 0388 298 LOSC 17 141 0.83 1.04 364

5 T 21 25.0 0.388 273 LOSB 17 141 0.33 1.00 344

53 R 26 25.0 0.388 298 LOSC 17 14.1 0.83 1.03 363
Approach 7 25.0 0.388 293 LOS C 17 141 0.83 1.03 359
MNorth: Mewsll Highway Morth

7 L 29 15.0 0.018 107 LOS A 0.0 0.0 0.00 0.71 571

8 T 602 15.0 0.339 0.0 LOS A 0.0 0.0 0.00 0.00 800

9 R 34 15.0 0.051 134 LOS A 02 13 0.43 0.76 534
Approach 665 15.0 0339 12 INA, 0z 1.3 0.02 0.07 7T
Vest: Troybridge Road

10 L 21 25.0 0.508 338 LosC 24 20.8 0.85 1.02 343

1 T 21 250 0508 313 LOSC 24 208 0.85 105 323

12 R 34 250 0508 338 LOSC 24 208 0.85 1.09 343
Approach 128 250 0508 334 LOS C 24 20.8 0.85 1.07 340
All Wehicles 1238 210 0508 T4 INLA, 24 208 019 0.29 623

Level of Service (LOS) Method: Delay (RTA MSW)

Yehicle movement LOS values are based on average delay per movement

Minor Road Approach LOS values are based on average delay for all vehicle movements.

MA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road movements

SIDRA Standard Delay Model used
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AUSTRALIAN ZIRCONIA LTD SPECIALIST CONSULTANT STUDIES
Dubbo Zirconia Project Part 11: Traffic Impact Assessment
Report No. 545/05

LANE SUMMARY Site: Boothenba/Troybridge Road
Background & Mine Updated

Four-way intersection with 2-lane major road (Give-Way control)

Giveway / Yield (Two-Way)

Lane Use and Performance

d Flr

1 |/
South: Newell Highway South

Lane 1 17 278 0 295300 1626 0.181 100 07 LOSA 0.0 0.0 500 - 0.0 0.0
Lane 2 0 0 55 55300 328 0.167 100 205 LOSB 05 4.8 115 Turn Bay 0.0 0.0
Approach 17 278 55 349 30.0 0.181 38 N2, 05 43

East: Boothenba Road

Lane 1 51 21 25 97250 250 0.338 100 293 LOSC 1.7 141 500 - 0.0 0.0
Approach 51 21 25 97 25.0 0.388 293 LOSC 1.7 141

Morth: Mewell Highway Narth

Lane 1 29 0 0 29150 1677 0.018 100 107  LOSA 0.0 0.0 135 Tun Bay 00 0.0
Lane 2 0 602 0 602 150 1777 0339 100 00 LOSA 0o 0.0 500 - 0o 00
Lane 3 0 0 34 34150 656 0.051 100 134 LOSA 02 13 115 TurnBay 0.0 0.0
Approach 29 602 34 665 15.0 0.339 12 TN, 02 13

West: Troybridge Road

Lane 1 21 21 34 126250 248 0508 100 334 LOSC 24 208 500 - 00 00
Approach 21 21 84 126 25.0 0.508 334 LOSC 24 208

Intersection 1238 21.0 0.508 T4 TN, 24 208

Level of Service (LOS) Method: Delay [RTA NSWY)

Lane LOS values are based on average delay perlane.

Minor Road Approach LOS values are based on average delay for all lanes.

MA Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model used
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Obley Road Upgrade and Associated
Works — Pavement Thickness Design
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