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5.0 FERTILISER
ALL PLANTING AREAS TO BE FERTILISED WITH 9 MONTH 'NPK' SLOW RELEASE FERTILISER. MASS PLANTED
AREAS: ALLOW ONE SLOW RELEASE AGRIFORM PELLET PER 5-25 LITRE PLANT. ALL FERTILISERS TO BE APPLIED
IN ACCORDANCE WITH MANUFACTURES  INSTRUCTIONS. TURFED AREAS: SUPPLY AND INSTALL AGRIFORM SLOW
RELEASE FERTILISER OR APPROVED EQUIVALENT LAWN START FERTILISER APPLIED AT THE RATE RECOMMENDED
BY THE MANUFACTURER.

6.0 STAKING
TO THOSE PLANTS INDICATED ON THE PLANTING SCHEDULES PROVIDE: HARDWOOD STAKES AS NOMINATED AND
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7.0 PLANT REQUIREMENTS
A MINIMUM SPACING BETWEEN SPECIES TO BE ACHIEVED AT ALL TIMES UNLESS OTHERWISE INDICATED. MASSED
PLANTED AREAS ARE TO BE ALIGNED IN NEAT ROWS USING THE SPACING GUIDE PROVIDED IN THE PLANTING
SCHEDULE FOR EACH INDIVIDUAL SPECIES.

NS 8.0 SUB SOIL

Oog EXTENT OF ROCK AND OTHER SUB-SOIL MATERIAL TO BE DETERMINED ON SITE. ALTERATIONS FOR ROCK EXCAVATION
ggggg AND ADDITIONAL SUB-SOIL DRAINAGE TO BE APPROVED PRIOR TO PROCEEDING.
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gggggg 33 REFER TO SPECIFICATION FOR DRIP IRRIGATION SYSTEM REQUIREMENTS. IRRIGATION LINES MUST BE BURIED IN
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952096959096 10.0 MAINTENANCE

ogogog gog MAINTAIN ALL LANDSCAPING AS NECESSARY TO ESTABLISH A HIGH QUALITY OUTCOME. REFER TO THE

Oog 020 SPECIFICATION FOR LANDSCAPE MAINTENANCE REQUIREMENTS AND TIMEFRAME / FREQUENCY. REFER TO THE

SPECIFICATION FOR LANDSCAPE MAINTENANCE FORM WHICH IS REQUIRED TO BE FILLED OUT BY THE LANDSCAPE
CONTRACTOR AND SIGNED BY THE STORE MANAGER AT EACH SITE VISIT.
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1.0 INTRODUCTION

Davey Engineering Solutions Pty Ltd has prepared the following repott to address the Stormwater
Management associated with the Material Change of Use (MCU) for Food and Drink Outlets. The
development frontage is located on the corner of Lawrie & John Streets on existing Lot 604 on
R2642. The site is 3,187 square mettes in area. The proposed development is shown in the image
below.

Figure 1 — Site Locality

2.0 EXSTING SITE / PRE-DEVELOPMENT CONDITIONS

Cutrently the land is a vacant block with light grass cover and few scattered trees. The site generally
grades from south to north. Majority of the runoff from the site will discharge on to John Street
while a small portion of southetn catchment will discharge on to Lawtie Street. The above two
discharge locations are the Lawful Point of Discharge for this site. The site is not impacted by any
external catchments and post development discharge will be assessed to ensure that there will be

no adverse impacts on downstream infrastructures.

Page 2 of 18
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The intent of this Stormwater Management report is to provide guidelines and recommendations
to be incorporated into the future Operational Works design to minimise the impact this
development has on the surrounding environment, infrastructure and nearby properties. Refer to
detailed drawing in Appendix A for proposed drainage catchment details. Catchment ‘B’ is
unchanged in post-development scenario and therefore it is omitted from hydrology and hydraulic

assessment.

4.0 HYDROLOGY ASSESSMENT
Hydrologic calculations have been undertaken using XPSTORM 2020.1 for pre and post

development scenatios. The modelling within XPSTORM environment has been undertaken to
estimate the peak discharge for storms up to 1% AEP. Hydrologic modelling has been undertaken
using the Laurenson Runoff Routing Method. Laurenson’s Method is an industry leading
hydrologic routing method that can be used for catchments ranging between 10m® up to
20,000km?.

Table 1 and 2 summarise the input data for the development site in pre-development and post-

development conditions.

Table 1: Pre-Development Model Parameters (XP Storm)

- Area (ha) 0.283

Impervious (7o) 0.0
Slope (%) 2.0
Laurenson ‘n’ (storage non- 0285
linearity exponent) '
Initial Loss
' (mm/he) 0.0
Infiltration —
Continuing 25
Loss (mm/hr) ’
Manning’s Roughness (n) 0.030

Page3 of 18
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Table 2: Post-Development Model Parameters (XP Storm)

Post-Development (Catchment A)
Parameter
Pavement and
Roof Landscape
Area (ha) 0.257 0.026
Impervious (%o) 100 0.0
Slope (%) 2.0 2.0
Laurenson ‘n’ (storage non- 0.285 0285
linearity exponent) ’ )
Initial Loss
0.0 0.0
i (mm/hr)
Infiltration Contim
ontinuing
Loss (mm/he) 00 25
Manning’s Roughness (n) 0.014 0.035

ARR’19 ensemble temporal patterns have been applied to the catchments to allow the
identification of the critical duration for the mean minor (10% AEP) and major storm (1% AEP)
events in accordance with QUDM (Section 7.3). The below figures are screen shots of Box and
Whisker plot taken from XPSTORM software. These plots show the comparison of storm

ensembles for different durations for minor and major storm events.

Page 4 of 18
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Figure 2 — Pre-Development Minor Storm
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Figure 3 — Pre-Development Major Storm
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Figure 4 — Post-Development Minor Storm
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Figure 5 — Post-Development Major Storm
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The results of each of the ensembles are summarised in Table 4. The same storm events are applied

to the hydraulic analysis. There are multiple ‘potential’ critical post development storms presented
below. This is because all of these storms have a higher peak discharge than the predevelopment

case and as such need to be addressed by the proposed mitigation strategy.

0.5EY

Table 3: Critical Storm Events

0.5EY_15min_6

0.5EY_10min_7

0.5EY_10min_7

0.5EY_15min_9

0.5EY_20min_7

10% (minor
storm)

10pct_15min_8

10pct_10min_7

10pct_10min_7

10pct_15min_1

10pct_20min_1

2%

2pct_15min_6

2pct_10min_8

2pct_10min_8

2pct_15min_2

2pct_20min_4

1% (major storm)

1pct_15min_6

1pct_10min_8

1pct_10min_8

1pct_15min_2

1pct_20min_4

0.04

0.02

Node - Pre-Development

== — ]
ECN_0.5EY_15min_6[Max 0.070] ECN_10pct_15min_8[Max 0.102] ECN_2pct_15min_6[Max 0.142]

e

ECN_1pet_15min_6[Max 0.161]

0.00
1 Tue
Mar 2022

1:00
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Node - Post-Development

= el j— —
ECN_0.5EY_10min_7[Max 0.108] ECN_10pot_1Omin_7[Max 0.154]  ECN_2pot_10min_8[Max 0.203]  ECN_1pct_10min_B[Max 0.226]

022
020
0.18
0.16
0.14
Bor2

1 Tue 0:30 1:00
Mar 2022 Time .

5.0 HYDRAULIC ASSESSMENT
The hydraulic assessment for the site has been carried out using XPSTORM 2020.1. The aim of

the hydraulic modelling is to demonstrate that the post-development minor and major storm peak
discharge at the LPOD is equal or less than the peak pre-development discharge. This will be

achieved by utilising an underground detention tank and restricting outlet conditions.

The proposed site stormwater network will consist of stormwater links and internal stormwater
sag pits to convey the site runoff to the underground detention tank. The 200mm outlet and a 5m
kerb break will be restricting the runoff to pre-development conditions. The 5m kerb break will
act as a weir outlet when the water ponds to 2 maximum depth of approximately 75mm at the inlet
/ surcharge pit located above the underground detention tank. The site peak discharge for each
site condition is presented below, with critical cases highlighted in yellow. Table 4 demonstrates

that the post development peak discharge is limited to pre-development site conditions.
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Table 4: Peak Discharge Rate at LPOD

Pre- Post- Post-Development Mitigated Peak
Storm Event | Development | Development Discharge (m3/s)
(AEP % and Peak Unmitigated
duration) Discharge Peak Pipe outlet | Weir outlet
(m3/s) Discharge (200mm dia. (5m Kerb Total
(m?/s) uPVC) Beak)
0.5EY_10min 0.0601 0.1061 0.054 0.000 0.054
0.5EY_15min 00692 0.1015 0.060 0.000 0.060
0.5EY_20min 0.0667 0.0979 0.059 0.000 0.059
10pct_10min 0.0945 0.1511 0.070 0.000 0.070
10pct_15min 0.1011 0.1492 0.069 0.000 0.069
10pct_20min 0.0999 0.1277 0.069 0.000 0.069
2pct_10min 0.1342 0.2004 0.093 0.016 0.109
2pct_15min 0.1418 0.1981 0.094 0.039 0.133
2pct_20min 0.1328 0.1755 0.093 0.010 0.103
1pct_10min 0.1529 0.2286 0.094 0.060 0.154
1pct_15min 0.1595 0.2256 0.094 0.062 0.156
1pct_20min 0.1499 0.2006 0.094 0.035 0.129

The first two flow columns presented in data presented in table 4 (Pre-development Peak flow
and Post-Development Unmitigated Peak flow) summarise the hydrology data for the earlier
presented Box and Whisker charts for 10%AEP and 1%AEP. The Post-Development Mitigated
Peak flow data is derived from the following hydraulic model graphs for 10%AEP and 1%AEP.

The process is same for the other storm events and not shown for clarity reasons.

Conduit 200mm from Post-Development Mitigated to Outfall

L ——} e | =]
ECN_10pct_10min_7[Max 0.070] ECN_10pct_15min_1[Max 0.069] ECN_10pct_20min_1{Max 0.069}
—_—

—
ECN_1pet_20min_4fMax 0.094]

—
ECN_1pet_15min_2{Max 0.084]

ECN_1pct_10min_8[Max 0.094)

0.09
0.08
0.07

0.06
2005
s
0.04
0.03
0.02
0.0
[1] - = oy
1 Tue 020 o0
Mar 2022 Time
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0.05
0.04
Eoos
0.02

0.01

Diversion 5m Kerb Break from Post-Development Mitigated to Outfall

[
ECN_10pct_10min_7[Max 0.000}

i
ECN_1pct_10min_8[Max 0.060}

0.08

——
ECN_10pct_15min_1[Max 0.000}
e
ECN_1pet_15min_2[Max 0.062]

ECN_10pct_20min_1[Max 0.000]
[ ===
ECN_1pct_20min_4[Max 0.035]

[oJo Qu—— - o Ty A=
1 Tue 0:30
Mar 2022 Time

1:00

Table 5: Storage Model Parameters

5m Wide Kerb Break (Weir — 27,575
Major Flow) Surface level ~rom
Maximum Ponding Depth over 0.075
Inlet / Surcharge Pit Lo
Inlet / Surcharge Pit Surface level 27.5m
Approximate Ponding Area over 162
Inlet / Surcharge Pit m
Assumed Pavement Depth 0.300m
Underground Detention Tank 279
Level below Pavement om
Underground Detention Tank

1.0m
Depth
Invert Level of 200mm Low Flow
Outlet at the base of the 26.2m
Underground Detention Tank
Approximate Detention Volume 62m3
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6.0 STORMWATER QUALITY
The following section describes the preliminary design of the Stormwater Quality Improvement

Devices (SQID’s) that form a treatment train for the operational phase of the development that

complies with State Planning Policy 2017 water quality objectives as follows:

® 85% Reduction of Total Suspended Solids
® 60% Reduction in Total Phosphorus
®  45% Reduction in Total Nitrogen

®  90% Reduction in Gross Pollutants

The following guidelines and parameters have been followed in modelling the catchment in
MUSICG,;
e MUSIC Version 6.3.0
e Rainfall Station 39083 Rockhampton, 6 Minute Time Step From 1980 To 1989
e  Water by Design's MUSIC Modelling Guidelines Version 1.0 - 2010 utilizing modified %
impervious area, rainfall threshold, soil properties & pollutant concentration
® No drainage routing between nodes
Upon modelling the site’s stormwater treatment design, the following Ocean Protect systems are
proposed to meet the above prescribed stormwater pollutant reduction:
¢ 8 x Standard (460) PSorb cartridge StormFilter system within 2 6m” StormFilter
chamber, inside the Underground Tank.
e 7 x OceanGuards with 200um mesh bags (OG-200)

Electronic copies of the MUSIC models can be provided updn request.
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"Total Nitrogen (kg/yr) 6.21 3.41 45.1
|Gross Pollutants (kg/yr) 449 0 100
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Underground
Detention
Tank 62m3

200mm
outlet

pipe

[Bm weir for
1%AEP
overflow

8.0 CONCLUSION

This Stormwater Management Report has been prepared for the proposed Food and Drink
development to address stormwater management in relation the site.

The results of the assessment in conjunction with the proposed onsite dentition and water quality
treatment devices demonstrate that the proposed development can occur without causing any
actionable impact external to the site.

The development is subject to detailed design, and further supporting analysis may be required as
part of future Operational works applications.

The analysis and overall approach was specifically catered for the particular project requirements
at Material Change of Use stage, and may not be applicable beyond this scope. For this reason,
any other third parties are not authorised to utilise this report without further input and advice

from our office.

The report is based on the following information provided by others:

* Site Survey prepared by Capricorn Survey Group;

* Proposed development layout prepared by Verve Building Design Co and
* Water Quality Treatment inputs provided by Ocean Protect.

The accuracy of the report is dependent upon the accuracy of this information.
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Davey Engineering Solutions Pty Ltd has prepared the following repott to address the engineering

1.0 INTRODUCTION

services and infrastructure connections associated with the Material Change of Use (MCU) for a
proposed Food and Drink development. The development frontage is located on the cotner of
Lawrie & John Streets on existing Lot 604 on R2642. The site is 3,187 square metres in area. The

proposed development is shown in the image below.

Smawnie

Figure 1 - Site Locality

20  SITE WORKS / EROSION CONTROL / EARTHWORKS

Site works for the proposed development will be relatively minor shaping to ensure stormwater
controls and site discharge is managed and controlled from site. From historical aerial photos
from 1970’s it appears a house once was onsite located in the southern corner of the allotment.
No evidence of concrete footings or slab were observed onsite. The sutface falls from its southern

corner generally in_a north-westerly. Surface levels range from approx. 28.50m AHD in the
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southern eastern corner fronting John Street and down to approx. 26.20m AHD in the site

northern cornet.

The proposed works associated with this application will consist of the following stages;

»  Minor reshaping and detailed earthworks involving shaping the car park, access driveways
and building pad. The proposed building pad will be slightly elevated from the existing
site surface levels to create positive fall for stormwater drainage and to improve the ground
foundation for the proposed development.

¢ Underground services installation.

o Roadworks and stormwater drainage works

¢ Sewer and Water road crossings

¢ Building construction works

All materials brought onto the site for use with the construction of the proposed development will
. be stockpiled and segregated into pavements, sand/gravels and protected with appropriate silt
traps and fences. Stockpiles are to be accessed from the upstream side to reduce erosion and need

to be maintained constantly throughout the construction stage.

Erosion control measures are to be implemented during the construction in accordance with
Rockhampton Regional Council requitements. The Principal Contractor will be responsible to
reinstate and maintain all erosion control measures routinely and after all rain events and vandalism
during the construction petiod. Conceptual earthworks and cut and fill depths are shown SKO01 in
Appendix 1.

3.0 ROADWORKS

The existing roundabout on the Department of Transport & Main Roads (DTMR) controlled
intersection of Lawrie and John Street is currently under construction being upgraded to a
signalised intersection. The latest publicly available information for these works is on the DTMR
Project Desigh Gavial-Gracemere Lawrie Street update dated September 2021. The drawing
shows Lawtie Street being widened and the addition of 10 parallel car spaces in John Street directly

adjacent to the subject site. It is understood the upgrade works to widening to a Major Urban
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Collector width as per Council requirements to over 85% of the John Street frontage. It is
expected the works proposed as part of that upgrade will be generally consistent with the
requirements for this development. Refer to SK02 in Appendix 1 for proposed roadworks.

e \\\ -‘J ‘frrk\;x;'r.“.'“f?“: EEUVNUTINYY = %

Roundabout upgraded RN l.awrie StrEEt
to traffic signals W q
New parking
N spaces

John Stret

Extract from: DTMR Project Design Gavial-Gracemere Lawrie Street update dated September 2021 (Subject Site
shown in Red outline)

4.0 SEWER

An existing 150mm sewer main runs on the eastern side of John Street adjacent to the development
site. The site has an existing sewer connection with an invert of 26.88m AHD located in the high
elevation area of the site adjacent to John Street. The invert for this connection has insufficient
depth to service the Tenancy number 2.

To service this development with sufficient depth for the proposed buildings a new lamphole
sewer main is required to be constructed across the road. It is proposed that a new manhole is
constructed on the southern side boundary of lot 14A John Street (~30m upstream to the closest
existing manhole. The edge of the manhole can be offset the required distance to comply with
Capricorn Municipal Development Guidelines (CMDG) as generally shown on drawing SK03.
The indictive proposed floor level for the T1 building (furthest from connection) is 27.6m AHD,
therefore sufficient depth is available to service the site via the proposed invert of 26m AHD.
Refer to SK03 in Appendix 1 for proposed sewer connection.
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4.1 Demand Calculations

The CMDG, Sewer Network Design & Construction Guidelines — Rev L January 2022, list the
following Typical Loadings Per Development Type as:

¢ Fast Food Services — Sewer load is 3.5ET per 100sqm of gross floor area

Where the Design Average Dry Weather Flow (ADWEF) for Rockhampton Regional Council is
540L/d/ET.
Based on the above guidelines, the table below outlines the loading of the proposed development

on the sewer network:

Proposed Development:

10207 of Fast Food Services (12 -Food & Drink) GFA 1,928 L/day
283nf of Fast Food Services (T1 Hungry Jacks) GFA 5,349 L/day
Total Demand Range 7277L/ day

Davey Engineering Solutions does not have access to a calibrated hydraulic model of the existing
system however, we understand the proposed sewer connection and adjacent network will have
sufficient capacity to service this development. It should be noted that the existing sewer down
John Street has an approximate grade of 3.8% which will have ample spare capacity for this

development.

5.0 WATER

A 100mm watermain is located on the eastern (opposite) side of John Street Road frontage of the
lot. It is proposed to extend a new 100mm main via John Street road crossing to provide a new
Fire hydrant and also service the development. The water connection size will be determined
during detailed design. An existing 200mm diameter water main is located on the opposite side of
Lawrie Street, however this main is not proposed to be utilised for this development. Refer to

SKO04 in Appendix 1 for proposed water connection.
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5.1 Demand Calculations

Planning Guidelines for Water Supply and Sewerage - March 2014, indicate development usage
averages are:

Fast Food Store — Water demand is 1,400 — 4,200L per 100sqm of gross floor atea

Proposed Development:

102nf" of Fast Food Services (T2) GEA . | 1,428 — 4,284 1./day
283nf of Fast Food Services (T'1 - Hungry Jacks) GEA } 3,962 11,886 L/day
Total Demand Range 75,390 — 16,170 L/day

Davey Engineering Solutions does not have access to a calibrated hydraulic model of the existing water
infrastructure for the area, however we understand Council can complete a network analysis on
request. Considering the proximity to the 200mm truck main in Lawrie Street and substantial level
difference from the Gracemere reservoir and the site elevation of ~27.6m it is not expected to

pose any issues for the proposed use of the site.

6.0 CONCLUSION

There appears to be no engineering infrastructure difficulties with the proposed Food and Drink
outlets located on the corner of Lawtie and John Street, Gracemere QLD. A review of the services
proposed for this development and their impact on existing services indicated that there is no

impediment to development.

There is a suitable design strategy for roadwotks, sewet, and water supply, Minor alterations in
design are expected to eventuate from future operational works applications and detailed design
phase where all design objectives are co-ordinated, however the fundamentals of this design
strategy ensures that service provisions will not pose a serous constraint to the proposed

development.
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APPENDIX 1
Engineering Sketches & Existing Infrastructure Plan
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1.1

INTRODUCTION

BACKGROUND
In August 2021, Pekol Traffic and Transport (PTT) was commissioned by Gibb Group to undertake

a traffic impact assessment for proposed food and drink outlets at 6 Lawrie Street, Gracemere.

The location of the subject site is shown in Figure 1.1.

SITE LOCALITY

Figure 1.1:
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1.2

1.3

AIM

The aim of this assessment is to evaluate the proposed development in terms of its access, car
parking and servicing arrangements, pedestrian / cyclist facilities, peak hour traffic generation

and impact on the surrounding road network.

SCOPE OF REPORT

This report begins by summarising the characteristics of the existing road network (Chapter 2),
followed by a description of the scope and scale of the development, including a consideration
of the site access arrangements, parking provision and design, servicing arrangements and
pedestrian / cyclist facilities (Chapter 3). The likely traffic generation of the site is quantified, and
its impact considered (Chapter 4). A road safety assessment has been undertaken (Chapter 5)

and the report concludes with a summary of key findings (Chapter 6).
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2.0 EXISTING CONDITIONS

SUBJECT SITE
R2642. According to the Rockhampton Regional Council (RRC) Planning Scheme (2015), the site

is within the District Centre Zone. The subject site comprises a total area of 3,187m? and is

2.1
The subiject site is located at 6 Lawrie Street, Gracemere and is formally described as Lot 604 on

currently vacant, as shown in Figure 2.1.
Figure 2.1: SUBJECT SITE
{
0
P 1
/, 1
£
!
e 1
e 1
!
‘¢ 1
\ 1
N 1
\,
\\ ','
\\ 'l
A ]
\\ ]
\\ ','
\\ 1
N
\\\ ",
N\,
\\\ ',l
\\J
The subject site is bounded as follows:
— to the north by the Gracemere Presbyterian Church
— to the east by John Street
— to the south and west by Lawrie Street
The surrounding area consists primarily of residential, community and commercial uses. A child
care centre is located immediate to the east of the subject site at 4 John Street (Lot 505 on R2642).
2.2 ACCESS
The site currently has no formal points of vehicular access on either the John Street or Lawrie

Street frontages.
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2.3 ROAD NETWORK

Key attributes of the surrounding road network are summarised in Table 2.1.

Table 2.1: ROAD NETWORK ATTRIBUTES

ATTRIBUTE LAWRIE STREET JOHN STREET

Road Hierarchy Arterial Major Urban Collector

Jurisdiction TMR RRC

Speed Limit (km/h) 60 50

Predominant Land Uses Commercial / Residential Residential / Community
. Divided, with two lanes of Undivided, with one lane of

Cross-section . L .. .

traffic in each direction traffic in each direction

On-Street Parking Yes Yes

Footpaths Yes In Part

Bicycle Lanes Yes No

Bus Route Yes No

To the south of the subject site, Lawrie Street meets John Street at a four-way intersection, with
Russell Street forming the other approach. This intersection was previously configured as a
roundabout but is currently being upgraded by the Department of Transport and Main Roads
(TMR) to traffic signals. A concept layout of the upgraded intersection configuration is shown in
Figure 2.2.

Figure 2.2:  UPGRADED LAWRIE ST/JOHN ST/ RUSSELL ST INTERSECTION

N

SUBJECT
SITE

P:\2021-22\22-496 6 LAWRIE STREET, GRACEMERE\OUTPUTS\22-496 TRAFFIC IMPACT ASSESSMENT.DOCX 3



2.4

2.5

TRAFFIC VOLUMES

To assist in the quantification of existing road network operations proximate to the site, turning
movement surveys have been obtained from TMR for the Lawrie Street / John Street / Russell
Street intersection from 6:00am to 6:00pm on Thursday 22 March 2018. The peak periods for
the above intersections are shown in Table 2.2, along with the key operational attributes of the
intersections. The volumes shown represent all vehicle movements through the intersection in the

peak hour periods. The raw survey data is attached in Appendix A.

Table 2.2: INTERSECTION ATTRIBUTES

ATTRIBUTE WEEKDAY MORNING PEAK | WEEKDAY EVENING PEAK

Lawrie Street / John Street / Russell Street

Peak Hour 8:00am — 9:00am 3:00pm — 4:00pm
Volume (vph) 1,610 1,710
% Heavy Vehicles 2.2% 4.2%
Peak Flow Factor 96.2% 93.7%

INTERSECTION OPERATIONS
251 Intersection Assessment Parameters

A series of SIDRA analyses have been conducted to quantify the existing traffic operations at the
Lawrie Street / John Street / Russell Street intersection. The analyses were based on the traffic

count data presented in Appendix A, with:

—  Peak Flow Factors (PFF), as detailed in Table 2.1

—  the observed proportion of heavy vehicles (%HV) as detailed in Table 2.1
— traffic signal phasing based on a single diamond overlap arrangement
—  aintersection cycle time as optimised by SIDRA

—  SIDRA default values for other parameters

The results are presented in terms of the degree of saturation (DOS), 95™ percentile vehicle
queues, and critical movement at the intersection. The degree of saturation for a movement is
defined as the ratio of traffic demand to the capacity of the movement. The critical movement
relates to the approach or movement with the highest degree of saturation. Table 2.3 is an extract
from the SIDRA manual and defines the operational rating and level of service for all intersection

types.
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Table 2.3: SIDRA INTERSECTION RATINGS

LEVEL OF DEGREE OF SATURATION

SERVICE SIGNALS ROUNDABOUT PRIORITY
LOS A x < 60% x < 60% x < 60%
LOS B 60% < x < 70% 60% < x < 70% 60% < x < 70%
LOS C 70% < x < 90% 70% < x < 85% 70% < x < 80%
LOS D 90% < x < 95% 85% < x < 95% 80% < x < 90%
LOSE 95% < x < 100% 95% < x < 100% 90% < x < 100%
LOS F 100% < x 100% < x 100% < x

2.5.2  Lawrie Street / John Street / Russell Street Intersection

The adopted Lawrie Street / John Street / Russell Street traffic signal-controlled intersection layout
and equivalent SIDRA representation are shown in Figure 2.3.

Figure 2.3:  LAWRIE STREET / JOHN STREET / RUSSELL STREET INTERSECTION

0y

The results of the Lawrie Street / John Street / Russell Street intersection analysis are summarised
in Table 2.4 and included in Appendix C. The results indicate that the intersection currently
experiences LOS A operations under existing weekday morning and evening peak hour
conditions.

Table 2.4: LAWRIE ST / JOHN ST / RUSSELL ST INTERSECTION OPERATIONS

YCLE 9
PEAK HOUR - o CRITICAL APPROACH
TIME DELAY QUEUE

Weekday Morning Os 68% 29.4s  17.5 vehicles South: Lawrie Street
Weekend Evening 90s 69% 28.1s  17.5 vehicles North: Lawrie Street
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2.6

ACTIVE AND PUBLIC TRANSPORT
2.6.1  Pedestrians and Cyclists

In the vicinity of the subject site, pedestrian footpaths are provided on both sides of Lawrie Street.
There is currently a footpath on the southern side of John Street, which extends to the northern
boundary of 4 John Street (Lot 505 on R2642). However, there is currently no pedestrian footpath
in the site frontage on John Street. The Lawrie Street / John Street / Russell Street signal-controlled

intersection will have pedestrian crossings on all approaches.

There are on-road cycle lanes on both sides of Lawrie Street and on all approaches to the Lawrie

Street / John Street / Russell Street intersection.

2.6.2  Public Transport

There are public bus stops on both sides of Lawrie Street, located within approximately 200m of
the subject site (ie a two-minute walk to / from the site). These stops are serviced by the 21 and
22 bus routes, which are operated by Young’s Bus Service and run between Gracemere,
Rockhampton, Bouldercombe and Mt Morgan. These services provide a frequency of
approximately one bus service per hour in each direction of travel on weekdays and weekends.
Accordingly, the site is served by public transport.
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3.0 PROPOSED DEVELOPMENT

3.1 SITE LAYOUT

The proposed development comprises a material change of use for two food and drink outlets

as follows:

—  Tenancy 1: 282m? GFA with a drive-through
—  Tenancy 2: 102m? GFA

The development would be supported by a total of 29 on-site car parking spaces. The proposed

site layout is shown in Figure 3.1, with plans of development attached in Appendix B.

Figure 3.1: PROPOSED SITE LAYOUT
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3.2

ACCESS
3.2.1 Location

Vehicular access to the site is proposed via two driveway crossovers on John Street as follows:

—  Northern driveway: all movements

—  Southern driveway: entry movements only

The intent of the entry-only southern driveway on John Street is to facilitate direct access to the
Tenancy 1 drive-through and the loading bay, in order to minimise internal conflicts within the
on-site car parking area. The proposed entry driveway is located approximately 30m north of
the intersection with Lawrie Street. The separation between the site access and the Lawrie Street
intersection complies with:

—  Australian Standards AS2890.1 for Off-Street Car Parking (AS2890.1), which requires
that access driveways be located a minimum of 6m from the kerb tangent point of
adjacent intersections

—  common practice for an access driveway on a minor road (ie John Street) to be located a
minimum of 20m from the property boundary of the intersecting major road (ie Lawrie
Street)

The proposed northern access driveway would be located approximately 25m from the southern
driveway and 50m from the northern property boundary. Therefore, the location of the northern
driveway complies with relevant standards in terms of separation from neighbouring driveways

and distance from adjacent property boundaries.

The southern driveway requires the relocation of an existing pole, as identified in the development

layout plans.

3.2.2 Design

The design of the driveway crossovers are generally in accordance with the Institute of Public
Works IPWEA Standard Drawing as follows:

—  Northern driveway (entry only): 6.5m wide Type General Wide
—  Southern driveway (all movements): 7.5m wide Type General Wide

The design vehicle is a 12.5m long heavy rigid vehicle (HRV), which would enter the subject site
via the southern driveway and exit via the northern driveway. A swept path analysis of a HRV
entering and exiting the site is shown in Figure 3.2.
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3.3

Figure 3.2:  HRV VEHICLE ACCESS AND EGRESS

@

3.2.3  Sight Distance
On a 50km/h road (ie John Street), Australian Standard AS2890.1 requires a desirable sight

distance of 83m. Based a review of aerial mapping, it is estimated that the available sight
distance at the proposed northern driveway location on John Street (measured from a point 2.5m
back from the edge of the through carriageway) to be approximately 140m to / from the north
and 90m to / from the south. Accordingly, the available sight distance at the proposed access

driveway would comfortably meet the desirable sight distance requirements.

PARKING
3.3.1  Council Requirement

The RRC Access, Parking and Transport Code (Section 9.3.1 of the Planning Scheme) identifies
minimum on-site car parking requirements for a food and drink outlet of one space per 15m?
GFA for seating areas (including outdoor seating areas), with on-site queuing for at least 10

vehicles where involving a drive through facility.

As shown in Table 3.1, the development would require a minimum provision of 14 car parking

spaces based on the RRC Access, Parking and Transport Code rates.
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3.4

Table 3.1: COUNCIL PARKING REQUIREMENT

SCALE PARKING RATE REQUIREMENT

e 283m? GFA with a 1 space per 15m? seating

8 spaces
100m? seating area area
2 . 'I '| 5 2 1‘.
Food & Drink: T2 102m* GFA with space per 15m? seating 6 spaces
90m? seating area area
Total 14 spaces

3.3.2  Provision
The proposed layout provides 29 on-site car parking spaces including:

— 27 standard car parking bays
—  two person with disability (PWD) bays
—  one drive-through customer waiting bay

Accordingly, the car parking provision for the development layout complies with the minimum
RRC Planning Scheme Policy requirements and is expected to be sufficient to meet peak car
parking demand.

The drive-through queuing provision (ie 11 vehicles) exceeds the minimum queuing capacity
identified in the RRC Access, Parking and Transport Code (ie 10 vehicles).

3.3.3  Design

The proposed on-site parking facilities have been designed consistently with the requirements of
AS2890.1 and Australian Standards AS2890.6 Parking Facilities Part 6: Off-Street Parking for
People with Disabilities (AS2890.6), in terms of minimum parking space and aisle dimensions,
and are typified by:

— general car parking spaces dimensioned 2.6m wide by 5.4m long (Class 3 parking)

— PWD space dimensioned 2.4m wide by 5.4m long, with an adjacent 2.4m wide shared area
— parking aisles dimensioned (minimum) 6.2m wide

— end of aisle treatment comprising a 9.2m wide aisle in the blind adjacent to Tenancy 2

QUEUING

AS2890.1 recommends that queuing be provided in order to allow a free influx of traffic which
will not adversely affect traffic or pedestrian flows on the frontage road. For a car parking area

of 29 spaces both AS2890.1 requires a minimum queue length of two vehicles (ie 12m).

Consistent with this requirement, the proposed layout has been designed to provide 12m of
queuing space, measured between the site boundary and first conflict point on-site across the
two points of access (ie approximately 6m of clear queuing provision provided at both accesses).
Therefore, the proposed queuing provision is consistent with the requirements of AS2890.1.
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3.5

SERVICING

The RRC Planning Scheme does not specify a design vehicle for a food and drink outlet. Based
on the scale of the proposed tenancies, the following design vehicles are expected based on
operational requirements:

—  Tenancy 1: a heavy rigid vehicle (HRV) and a refuse collection vehicle (RCV)
—  Tenancy 2: a small rigid vehicle (SRV) and a RCV

The proposed layout for Tenancy 1 provides a dedicated loading bay (3.5m wide by 12.5m
long), which is capable of accommodating a HRV / RCV (as demonstrated in Figure 3.2).

Tenancy 2 would provide a loading area (4.0m wide by 7.0m long) at the northern end of the
parking aisle, which is sufficient to accommodate a SRV, as demonstrated in Figure 3.3 (and
attached in Appendix D).

In terms of refuse collection for Tenancy 2, this could be undertaken on-site, with a RCV able to
enter and egress the subject site in a forward gear to / from John Street. The vehicle swept paths
shown in Figure 3.4 and attached in Appendix D, demonstrate that a 10.3m long (front-lift) RCV
can enter the site from John Street in a forward gear, access the bin storage area, perform a
three-point turn within the site and then exit back to John Street in a forward gear. To ensure
safe and efficient servicing operations for Tenancy 2, it is recommended that refuse collection
occurs outside the proposed hours of operation.

Figure 3.3: SRV SERVICING ARRANGEMENTS

»
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3.6

Figure 3.4:  RCV SERVICING ARRANGEMENTS

@

ACTIVE TRANSPORT
3.6.1  Pedestrians

Pedestrian access to the site is proposed via dedicated pedestrian entrances (ie separate from
the driveways) on both the Lawrie Street and John Street frontages.

AS2890.1 requires that 2.0m wide by 2.5m long pedestrian sight splays be provided on the
egress side of adjacent to driveways to ensure adequate visibility between drivers exiting the site
and pedestrians on the footpath. The proposed development layout complies with this
requirement, with no obstructions on the egress side of the northern driveway. It is recommended
that the landscaping within the pedestrian sight splay be limited to appropriate species (ie low

vegetation) that are unlikely to encroach on sight lines.

3.6.2  Cyclists

The Austroads ‘Cycling Aspects of Austroads Guides’ identifies a bicycle parking rate of one
space per 100m? GFA for restaurant use. Accordingly, it is recommended that bicycle parking

for the proposed tenancies be provided as follows:

—  Tenancy 1: four spaces

—  Tenancy 2: two spaces
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3.7

ROAD UPGRADES
There is currently no kerb and channel on the western side of John Street. Accordingly, it is
recommended that John Street be upgraded along the site frontage to provide kerb and channel

and a pedestrian footpath (say 1.5m wide).

13
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4.0

4.1

4.2

TRAFFIC OPERATIONS

DEVELOPMENT STAGING
4.1.1  Timing

It is standard practice when analysing future year traffic operations to adopt a ten-year design
horizon from the year of full occupation. Therefore, the following development staging has been

adopted:

— Traffic Counts: 2018
— Development Application: 2022
— Construction and Occupation: 2023
—  Occupation plus 10 years: 2033

4.1.2  Assessment Scenarios

On the basis that the proposed development would not have direct access to the state-controlled
road network, the following assessment scenarios have been considered:

— opening year (2023) pre-development
— opening year (2023) post-development

4.1.3  Background Traffic Growth

The background traffic growth for the impact assessment area has been estimated based on the
10-year growth in Average Annual Daily Traffic (AADT) as reported by TMR for Lawrie Street, just
to the south of Oshannesy Street (identification number 60111). A background growth rate of
3.0% per annum has been adopted, which equates to a 15.9% increase in background traffic
volumes between 2018 and 2023.

TRAFFIC GENERATION

The predicated peak hour traffic generation associated with the proposed development has been
based on the 85" percentile trip generation rate for food and drink outlets, sourced from the
Queensland Government traffic generation data (2004-2019) available via the Open Data
Portal. There are 26 fast food outlets (with a drive-through) in the data and the derived 85™
percentile trip rate using all site is 55 trips per 100m? GFA. An in:out split of 50:50 has been

adopted during the weekday morning and evening peak hours.

In addition, the Queensland Government traffic generation data available via the Open Data
Portal has been used to estimate the traffic generation for fast food outlets by time of day as

shown in Figure 4.1.
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Figure 4.1: PREDICTED WEEKDAY PEAK-HOUR FAST-FOOD TRAFFIC GENERATION

In terms of the expected traffic generation during a weekday morning and evening peak hours
(ie the road network peaks), the data shows that:

— the traffic generation in the weekday morning peak hour (ie 8am — 9am) is typically around
70% of the peak

— the traffic generation in the weekday evening peak hour (ie 5pm — 6pm) is typically around
80% of the peak

It is also standard practice to take into account undiverted (linked) trips for food and drink outlets
(ie accounting for those trips that are already on the network). Consistent with typical practice,
we have assumed that 50% of trips associated with the food and drink use would be undiverted
drop-in trips. This is consistent with the recommendations of the NSW RMS' Trip Generation and
Parking Demand Surveys of Fast Food Outlets: Analysis Report and Commentary 8 of the
Austroads Guide to Traffic Management Part 12: Integrated Transport Assessments for

Developments.

The predicted increase in peak hour traffic generation attributable to the proposed development
is summarised in Table 4.1. As shown, the development is expected to generate 148 trips
(comprising 74 new trips) in the weekday morning peak hour and 170 trips (comprising 85 new

trips) in the weekday evening peak hour.
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4.3

Table 4.1: TRAFFIC GENERATION

TRIPS IN:OUT
LAND USE SCALE TRIP GENERATION RATE (VPH) SPLIT
Morning Peak Hour
Food and Drink  385m? GFA 0.7 x 55 trips per 100m? GFA 148 74 :74
Evening Peak Hour
Food and Drink =~ 385m2? GFA 0.8 x 55 trips per 100m? GFA 170 85: 85

DIRECTIONAL DISTRIBUTION

The distribution of development related traffic on the existing road network has been estimated
based on the directional split inherent in the traffic surveys and expectations regarding the origins
and destinations of the proposed use given its convenience nature. The resulting distribution of
development related traffic for the new tips and diverted trips are shown in Figures 4.2 and 4.3
respectively.

Figure 4.2: DEVELOPMENT DISTRIBUTION OF NEW TRIPS

0y
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4.4

Figure 4.3: DEVELOPMENT DISTRIBUTION OF UNDIVERTED TRIPS

®

INTERSECTION OPERATIONS

The likely impact of the proposed development on the peak hour operations on the surrounding
road network has been assessed using SIDRA. These analyses are based on the peak hour turning

movement forecasts presented in Appendix E.

4.4.1 Lawrie Street / John Street / Russell Street Intersection

The results of the SIDRA analyses of the Lawrie Street / John Street / Russell Street intersection
are attached in Appendix C and summarised in Table 4.2. These results are based on the SIDRA
representation of the intersection shown in Figure 2.3. The results indicate that the intersection is
expected to experience LOS D operations (or better) during the weekday morning and evening
peak hours, under 2023 pre and post development conditions. The addition of development
generated traffic is not expected to have a significant adverse impact on the intersection

operations.

Table 4.2: LAWRIE STREET / JOHN STREET / RUSSELL STREET INTERSECTION
CYCLE | AVG 95% CRITICAL

PEAK HOUR D
- == TIME | DELAY QUEUE APPROACH

Weekday Morning

2023 Pre Development  65% 120s 32.9s  24.7 vehicles  South: Lawrie Street
2023 Post Development  72% 120s 36.6s 26.2 vehicles East: John Street
Weekend Evening

2023 Pre Development  71%  100s 28.6s 22.1 vehicles  North: Lawrie Street
2023 Post Development  73%  100s 30.3s 22.9 vehicles  North: Lawrie Street
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4.5

INTERSECTION DELAY
4.5.1  Aggregate Delay Impacts

The TMR Guide to Traffic Impact Assessment (2018) (GTIA) defines the impact assessment area
for intersection delay and road safety as all intersections on the state-controlled road network
where development traffic exceeds more than 5% of the base traffic for any movement in the
year of opening (ie 2023).

The methodology for calculating the impact of a development in terms of intersection delay is
discussed in Section 11.2 of the TMR GTIA. Consistent with the GTIA, net-change in delay is
calculated across the impact assessment area for the opening year (2023).

TMR’s GTIA outlines the following desired outcome with respect to intersection delay:

“The desired outcome is to ensure that the sum of intersection delays on base traffic in the
impact assessment area does not significantly worsen (ie does not increase average delay
be more than 5% in aggregate). In other words, the additional delays created by traffic
generated by the development need to be mitigated by upgrades to intersection in the impact
assessment area which reduce delays (in aggregate) to at least pre-development levels.”

Net-change in delay is calculated by summing the total vehicle minutes at the intersection for all
design peak periods assessed for the pre-development scenario. The post-development delay is
calculated by multiplying the post-development average delay per movement to the pre-

development volume on each movement.

The expected net change in delay has been calculated for the Lawrie Street / John Street / Russell
Street signalised intersection, as indicated in Table 4.3.

Table 4.3: NET CHANGE IN DELAY

PRE-DEV DELAY (VEH-MIN) INCREASE IN
PEAK HOUR

Weekday Morning 4,670vph 1,066 1,147 +7.7%
Weekday Evening 4,355vph 971 983 +1.2%
Total 9,025vph 2,037 2,130 +4.6%

Table 4.5 indicates that the additional development generated traffic would result in a 4.6%
increase in average delay for pre-development traffic at the Lawrie Street / John Street / Russell
Street intersection. Therefore, the addition of development generated traffic does not warrant

mitigation works to be undertaken on the state-controlled road network.
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5.0 ROAD SAFETY ASSESSMENT

5.1 REQUIREMENT

The TMR GTIA requires a risk assessment of the likelihood and consequence of safety risks being
increased on the state-controlled road network, due to the addition of site accesses and
development generated traffic, pedestrians or cyclists. A risk assessment has been undertaken
using the methodology prescribed in Section 9.3.2 of the GTIA, to assess the potential impacts

of the proposal on the safety of the intersections.

5.2 METHODOLOGY

The risks inherent on the existing state-controlled road network and associated with the addition
of development generated traffic were scored using the risk scoring matrix outlined in TMR's
GTIA, as reproduced in Figure 5.1. In undertaking the risk assessment:

—  the likelihood of a crash was determined based on the number of similar crashes reported
in the historical crash data

—  the consequence of a crash was based on the Fatal and Serious Injury (FSI) Indexes
reported in Part 4 of TMR’s Manual of Uniform Traffic Control Devices (MUTCD) for
different crash types / DCA Codes

Figure 5.1:  SAFETY RISK SCORE MATRIX

5.3  CRASH DATA

Historic crash data for the past five years (January 2015 — December 2019) was sourced from
TMR for the Lawrie Street / John Street / Russell Street intersection. The data indicates that a total

of two crashes were recorded. A summary of the crash data is provided in Table 5.1.
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5.4

However, it is noted that the historic intersection crash data relates to the previous roundabout
configuration and not the upgraded traffic signal layout, which limits the value of the data in

terms of future crash evaluation

Table 5.1: CRASH DATA SUMMARY

CRASH TYPE DCA SEVERITY YEAR

Lawrie Street / John Street / Russell Street

Vehicles same direction, rear end 301 Minor injury 2018
Vehicles same direction, right rear 303 Hospitalisation 2017
RISK ASSESSMENT

The increase in traffic at the Lawrie Street / John Street / Russell Street intersection may increase
the likelihood of the following safety risks:

—  rear-end crashes between associated with additional left and right-turning vehicles at the
intersection (DCA Code 302 and 303)

—  queuing in the Lawrie Street right turn lanes exceeding the available storage capacity,
resulting in rear end crashes (DCA Code 301)

The outcomes of the road safety assessment are identified in Table 5.2 and are discussed below.
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Table 5.2:

RISK ITEM

Increased risk of
rear-end crashes

PRE
DEVELOPMENT

O
)
g
|

)
gz
= O

O

ROAD SAFETY RISK ASSESSMENT

POST
DEVELOPMENT

LIKELIHOOD
CONSEQUENCE

COMMENT

The minor increase in left turn

volumes has been judged to

between left- 1 2 L 2 2 L result in a slight increase in
turning vehicles likelihood with no increase in
(DCA 302) consequence.
Increased risk of The minor increase |n. right turn
rear-end crashes volumes has been judged to
between right- 1 2 L 2 2 L result in a slight increase in
turning vehicles likelihood with no increase in
(DCA 303) consequence.

This risk has been judged to
Queuving in the have a rare likelihood of
Lawrie Street right occurring  as  the  SIDRA
turn lanes : :

ntersection  assessment  has
exceeding the 1 2 L 2 L '

available storage
capacity

(DCA 302)

demonstrated that queueing will
not extend out of the right turn
lanes on Lawire Street in any

scenarios.

As shown in Table 5.2, the proposed development is not expected to increase the risk score of
the state-controlled road network. Accordingly, the safety risk assessment has not identified the

need for any mitigation works.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS

The proposed development at 6 Lawrie Street, Gracemere has been evaluated in terms of the

site access arrangements, parking provision and design, servicing arrangements, pedestrian /

cyclist facilities and likely traffic impact. The main points to note are:

the proposal involves a material change of use for two food and drink outlets

access is proposed via two driveway crossovers on John Street, with the northern driveway
accommodating all movements and the southern driveway limited to entry movements
only

the access driveways are located in accordance with AS2890.1 requirements and are
expected to operate safely and efficiently

both crossovers on John Street would be in a General Wide design accordance with IPWEA
Standard Drawing RS-051

the access arrangements comply with AS2890.1 requirements in terms of sight distance
and queuing provision

the proposed parking provision of 29 spaces is adequate to accommodate the predicted
peak parking demand and on-site parking areas have been designed consistently with
AS2890.1 requirements

the proposed layout provides dedicated loading bays for both tenancies and can
accommodate on-site refuse collection

pedestrian access to the development is proposed via dedicated pedestrian entrances on
Lawrie Street and John Street

the proposed development is expected to generate 148 vehicle trips in the weekday
morning peak hour (74 in and 74 out) during the weekday morning and 170 vehicle trips
in the weekday morning peak hour (85 in and 85 out) during the weekday evening peak
hour

the addition of development generated traffic is not expected to have a significant adverse
impact on the operation of the surrounding road network

the proposed development is not expected to result in any significant adverse impact on
the safety of the surrounding road network

6.2  RECOMMENDATIONS

Based on our assessment, it is recommended that

waste collection for Tenancy 2 occurs outside the proposed hours of operation
landscaping within the pedestrian sight splay at the northern access driveway be limited
to appropriate species (ie low vegetation) that are unlikely to encroach on sight lines

a minimum of four bicycle parking spaces be provided for Tenancy 1 and two bicycle
parking spaces for Tenancy 2

John Street be upgraded along the site frontage to provide kerb and channel and a
pedestrian footpath (say 1.5m wide)
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APPENDIX A
TRAFFIC SURVEYS



Site No:
Location:
Day/Date

0800
0815
0830
0845

1500
1515
1530
1545

60873

Gavial - Gracemere Rd (Lawrie St

Leg No:

1

Intersection ID: 14325

Desc:

Lawrie St & John St(R)/Russell St

0 0 1 0 1 40 1 41 1 1 2 1
0 0 3 0 3 39 2 41 0 1 1 4
0 0 0 0 0 39 6 45 0 0 0 3
0 0 0 0 0 63 2 65 5 0 5 6
2 2 2 0 2 40 4 44 3 0 3 2
5 5 1 0 1 54 3 57 8 0 8 4
0 0 0 0 0 45 6 51 6 0 6 5
0 0 1 0 1 59 4 63 10 0 10 8
0 0 1 1 2 64 4 68 7 0 7 6
0 0 1 0 1 103 2 105 11 1 12 7
0 0 1 0 1 113 6 119 10 1 1" 7
0 0 2 0 2 123 4 127 12 1 13 ©
1 1 3 0 3 1 7 118 20 0 20 8
0 0 3 0 3 92 5 97 5 2 7 6
1 1 0 0 0 92 4 96 4 0 4 3
2 2 3 0 3 108 5 113 11 1 12 5
0 0 1 1 2 92 6 98 14 0 14 7
0 0 0 0 0 111 6 117 4 0 4 6
0 0 2 0 2 89 6 95 1" 0 1" 10
0 0 3 0 3 120 5 125 15 1 16 ©
0 0 3 0 3 110 9 119 9 0 9 5
0 0 1 0 1 107 7 114 3 2 5 2
0 0 4 0 4 117 4 121 10 0 10 8
0 0 1 0 1 124 4 128 7 2 g 13
2 2 1 0 1 130 4 134 1" 1 12 9
0 0 1 0 1 136 4 140 8 0 8 7
0 0 1 0 1 131 3 134 11 1 12 2
1 1 1 0 1 125 5 130 8 0 8 14
0 0 2 0 2 1 4 115 6 0 6 12
0 0 2 0 2 109 6 115 8 1 g 5
0 0 1 0 1 130 8 138 1" 0 1" 6
0 0 1 0 1 114 4 118 7 3 10 5
0 0 0 0 0 114 7 121 8 0 8 7
0 0 1 0 1 118 7 125 10 0 10 10
0 0 1 0 1 136 7 143 12 0 12 7
0 0 0 0 0 154 5 159 5 1 6 12
0 0 7 0 7 180 8 188 7 0 7 9
0 0 5 0 5 208 14 222 15 0 15 14
0 0 0 0 0 229 10 239 20 0 20 10
0 0 2 0 2 194 &) 203 10 0 10 7
0 0 2 0 2 214 7 221 7 0 7 4
0 0 3 0 3 212 2 214 13 0 13 1
0 0 5 0 5 221 4 225 9 1 10 5
0 0 1 0 1 211 10 221 14 0 14 7
1 1 5 0 5 254 1 255 13 0 13 4
0 0 2 0 2 230 3 233 10 0 10 4
1 1 4 0 4 214 2 216 11 0 11 4
0 0 0 0 0 189 3 192 8 0 8 10
16 16 85 2 87 6119 249 6368 428 21 449 329




Intersection ID: 14325

2

Leg No:

60875

Site No:

John St

Lawrie St & John St(R)/Russell St

Desc:

(to James St )

Location:

Day/Date

14
22

17
23

17
27
59
66
51

44
40

26
24
22
20

19

18
21

13
24
20

14
18
12
16

12

13
16
17
20
25

17
12
28

18

18

15
22
20

20
22
1014

14
22

17
23

17
27
59
66
51

44
40

26
24
22
20

19

11

18
21

11

13
24
20

14
14
12
16

12

11

13
16
17
19
25

17

11

28

18

18

11

15
22
20

11

20
22

1008

27

27

96

95

0800
0815

0830

0845

1500
1515

1530

1545




Site No:
Location:
Day/Date

0800
0815
0830
0845

1500
1515
1530
1545

60876

To Burnett Hwy & Bruce Hwy

Leg No:

3

Intersection ID: 14325

Desc:

Lawrie St & John St(R)/Russell St

0 0 0 0 0 104 3 107 0 0 0 107
0 0 0 1 1 111 10 121 0 0 0 122
0 0 2 0 2 139 3 142 1 0 1 145
0 0 1 0 1 130 1 131 0 0 0 132
0 0 2 0 2 135 8 143 0 0 0 145
0 0 1 1 2 171 4 175 6 0 6 184
1 1 2 1 3 220 8 228 5 0 5 236
0 0 1 0 1 195 7 202 4 0 4 209
0 0 0 0 0 225 7 232 4 0 4 239
0 0 2 1 3 222 1 223 4 0 4 231
0 0 1 0 1 220 3 223 6 0 6 230
0 0 2 0 2 199 2 201 3 0 3 208
0 0 2 0 2 124 7 131 3 0 3 138
0 0 3 1 4 120 6 126 3 0 3 133
0 0 1 0 1 136 13 149 0 0 0 151
0 0 3 0 3 106 3 109 3 0 3 116
0 0 2 0 2 118 4 122 0 0 0 125
0 0 2 0 2 106 7 113 0 0 0 116
0 0 1 0 1 128 6 134 0 0 0 135
0 0 2 1 3 114 4 118 1 0 1 124
0 0 3 0 3 1 5 116 2 0 2 121
0 0 1 0 1 112 6 118 3 0 3 124
0 0 2 0 2 119 8 127 0 0 0 129
0 0 4 0 4 104 5 109 1 0 1 114
0 0 2 0 2 103 4 107 1 0 1 112
0 0 0 0 0 118 3 121 1 0 1 122
0 0 1 2 3 107 6 113 1 0 1 119
0 0 1 0 1 122 7 129 1 0 1 134
0 0 2 0 2 109 6 115 0 0 0 118
0 0 2 1 3 105 8 113 0 0 0 118
0 0 3 0 3 108 3 111 0 0 0 114
0 0 3 0 3 102 8 110 2 0 2 115
0 0 1 0 1 134 3 137 0 0 0 139
0 0 1 0 1 151 8 159 0 0 0 161
0 0 3 0 3 178 4 182 3 0 3 189
0 0 1 1 2 136 11 147 1 1 2 152
0 0 7 1 8 185 3 188 7 0 7 205
0 0 2 0 2 149 7 156 3 0 3 166
0 0 3 0 3 156 12 168 5 0 5 178
0 0 2 0 2 116 4 120 5 1 6 132
0 0 3 0 3 126 4 130 3 0 3 139
0 0 4 0 4 123 3 126 3 0 3 137
0 0 2 0 2 130 3 133 3 0 3 142
0 0 5 0 5 121 2 123 5 1 6 136
0 0 4 0 4 123 3 126 6 0 6 140
0 0 3 0 3 134 2 136 4 1 5 144
0 0 0 0 0 149 5 154 8 0 8 165
0 0 2 0 2 112 0 112 2 0 2 118
1 1 97 11 108 6566 250 6816 113 4 17 7109




Intersection ID: 14325

4

Leg No:

60877

Site No:

Lawrie St & John St(R)/Russell St

Desc:

Russsel St ( to Fisher St )

Location:

Day/Date

76

69

31

29

24
26
20
20

13

16

350

18

20
26

19
20

11

11

16

11

332

89

0800

0815

0830

0845

1500
1515

1530
1545

89




Lawrie St & John St(R)/Russell St(L)

Gavial - Gracemere Rd (Lawrie St) To Gracemere
CBD
John St
(to James St )

To Burnett Hwy & Bruce Hwy

Russsel St ( to Fisher St )

15 Minutes

-

22/03/2018
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APPENDIX B
DEVELOPMENT LAYOUT PLANS
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SITE LAYOUT

f site: 101 [2018 AM Existing (Site Folder: General)]
New Site

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.
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MOVEMENT SUMMARY

B site: 101 [2018 AM Existing (Site Folder: General)]

New Site

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 90 seconds (Site Optimum Cycle Time - Minimum
Delay)

Vehicle Movement Performance
Mov Turn INPUT DEMAND Deg. Aver. Level of  95% BACK OF  Prop. Effective

ID VOLUMES FLOWS Satn  Delay Service QUEUE Que Stop
[Total HV] [Total HV] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh m

South: Lawrie Street

1 L2 6 2.2 6 2.2 0.680 323 LOSC 175 1245 0.91 0.80 0.91 408
2 T1 879 2.2 914 2.2 *0.680 26.6 LOSC 175 1245 0.91 0.79 091 417
3 R2 17 2.2 18 2.2 0.145 50.8 LOSD 0.8 5.5 0.97 0.69 0.97 321
Approach 902 2.2 938 2.2 0.680 271 LOSC 175 1245 0.91 0.79 091 414

East: John Street

4 L2 14 2.2 15 22 0.653 46.1 LOSD 8.1 57.6 0.99 0.83 1.04 336
5 T1 4 2.2 4 22 *0.653 40.5 LOSD 8.1 57.6 0.99 0.83 1.04 342
6 R2 161 2.2 167 2.2 0.653 46.1 LOSD 8.1 57.6 0.99 0.83 1.04 337
Approach 179 2.2 186 2.2 0.653 46.0 LOSD 8.1 57.6 0.99 0.83 1.04 337

North: Lawrie Street

7 L2 6 2.2 6 2.2 0.323 283 LOSC 7.1 50.4 0.77 0.65 0.77 426
8 T1 419 2.2 436 2.2 0.323 228 LOSC 7.1 50.5 0.77 0.65 0.77 436
9 R2 43 2.2 45 2.2 *0.367 521 LOSD 2.0 14.4 0.99 0.74 099 317
Approach 468 2.2 486 2.2 0.367 25,5 LOSC 7.1 50.5 0.79 0.66 0.79 421

West: Russell Street

10 L2 55 2.2 57 2.2 0.237 425 LOSD 2.7 19.1 0.92 0.75 092 349
1 T1 4 2.2 4 2.2 *0.237 36.9 LOSD 2.7 19.1 0.92 0.75 092 355
12 R2 6 2.2 6 2.2 0.237 425 LOSD 2.7 19.1 0.92 0.75 0.92 349
Approach 65 2.2 68 2.2 0.237 421 LOSD 2.7 19.1 0.92 0.75 0.92 34.9

All 1614 2.2 1678 2.2 0.680 294 LOSC 175 1245 0.88 0.75 0.89 403
Vehicles

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Geometric Delay is included).

Queue Model: SIDRA Standard.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input Dem. Aver. Level of AVERAGE BACK OF Prop. Effective Travel Travel Aver.
ID Crossing ol Flow Delay Service QUEUE Que Stop Time Dist. Speed
Rate

ped/h ped/h sec m m/sec
South: Lawrie Street
P1 Full 50 53 393 LOSD 0.1 0.1 0.94 0.94 2089 2205 1.06
East: John Street
P2 Full 50 53 393 LOSD 0.1 0.1 0.94 0.94 201.3 2106 1.05

North: Lawrie Street



P3 Full 50 53
West: Russell Street

P4 Full 50 53
All 200 211
Pedestrians

393 LOSD 0.1 0.1 0.94 0.94 2089 2205 1.06

393 LOSD 0.1 0.1 0.94 0.94 2013 2106 1.05
39.3 LOSD 0.1 0.1 0.94 0.94 2051 2156 1.05

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY

B site: 101 [2023 AM Pre Dev (Site Folder: General)]

New Site
Site Category: (None)
Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 120 seconds (Site User-Given Cycle Time)

Vehicle Movement Performance
Mov Turn INPUT DEMAND Deg. Aver. Level of  95% BACK OF  Prop. Effective

ID VOLUMES FLOWS Satn Delay Service QUEUE Que Stop
[Total HV] [Total HV] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh m

South: Lawrie Street

1 L2 7 2.2 7 2.2 0.649 342 LOSC 247 1765 0.85 0.76 0.85 39.9
2 T 1019 2.2 1059 2.2 * 0.649 284 LOSC 247 1765 0.84 0.75 0.84 40.8
3 R2 20 2.2 21 2.2 0.227 68.3 LOSE 1.2 8.9 0.99 0.70 0.99 2738

Approach 1046 2.2 1087 2.2 0.649 292 LOSC 247 1765 0.85 0.75 0.85 404

East: John Street

4 L2 16 2.2 17 22 0.644 553 LOSE 1.9 85.2 0.98 0.83 0.98 31.0
5 T1 5 2.2 5 22 *0.644 498 LOSD 1.9 85.2 0.98 0.83 0.98 315
6 R2 187 2.2 194 22 0.644 553 LOSE 1.9 85.2 0.98 0.83 0.98 31.0
Approach 208 2.2 216 2.2 0.644 55.2 LOSE 1.9 85.2 0.98 0.83 098 31.0

North: Lawrie Street

7 L2 6 22 6 22 0.307 292 LOSC 9.7 68.8 0.70 0.60 0.70 422
8 T 486 22 505 22 0.307 236 LOSC 9.7 68.9 0.70 0.60 0.70 431
9 R2 50 22 52 22  *0.569 704 LOSE 3.2 23.0 1.00 0.76 1.05 274
Approach 542 2.2 563 22 0.569 28.0 LOSC 9.7 68.9 0.72 0.61 0.73 41.0

West: Russell Street

10 L2 64 2.2 67 2.2 0.323 575 LOSE 43 30.6 0.95 0.76 0.95 305
1 T 5 2.2 5 2.2 *0.323 519 LOSD 43 30.6 0.95 0.76 095 310
12 R2 7 2.2 7 2.2 0.323 575 LOSE 4.3 30.6 0.95 0.76 0.95 305
Approach 76 2.2 79 22 0.323 571 LOSE 4.3 30.6 0.95 0.76 0.95 30.5

All 1872 2.2 1946 2.2 0.649 329 LOSC 247 176.5 0.83 0.72 0.83 38.8
Vehicles

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Geometric Delay is included).

Queue Model: SIDRA Standard.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input Dem. Aver. Level of AVERAGE BACK OF Prop. Effective Travel Travel Aver.
ID Crossing \pol. Flow Delay Service QUEUE Que Stop Time Dist. Speed
Rate

ped/h  ped/h sec sec m m/sec
South: Lawrie Street
P1 Full 50 53 543 LOSE 0.2 0.2 0.95 0.95 2239 2205 0.98
East: John Street
P2 Full 50 53 543 LOSE 0.2 0.2 0.95 0.95 216.3 210.6 0.97

North: Lawrie Street
P3 Full 50 53 543 LOSE 0.2 0.2 0.95 0.95 2239 220.5 0.98



West: Russell Street

P4 Full 50 53 543 LOSE 0.2 0.2 095 095 2163 2106 0.97
All 200 211 543 LOSE 0.2 0.2 095 095 2201 2156 0.98
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY

B site: 101 [2023 AM Post Dev (Site Folder: General)]

New Site
Site Category: (None)
Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 120 seconds (Site User-Given Cycle Time)

Vehicle Movement Performance
Mov Turn INPUT DEMAND Deg. Aver. Level of  95% BACK OF  Prop. Effective

ID VOLUMES FLOWS Satn Delay Service QUEUE Que Stop
[Total HV] [Total HV] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh m

South: Lawrie Street

1 L2 7 2.2 7 2.2 0.702 37.7 LOSD 26.2 186.9 0.90 0.80 090 384
2 T1 997 2.2 1036 2.2 *0.702 31.7 LOSC 26.2 186.9 0.89 0.79 0.89 394
3 R2 51 2.2 53 2.2 *0.580 705 LOSE 3.3 235 1.00 0.77 1.06 27.3

Approach 1055 2.2 1097 2.2 0.702 336 LOSC 26.2 186.9 0.89 0.79 0.89 385

East: John Street

4 L2 37 2.2 38 2.2 0.718 541 LOSD 159 1136 0.99 0.86 1.02 313
5 T 6 2.2 6 2.2 *0.718 48.5 LOSD 159 1136 0.99 0.86 1.02 318
6 R2 231 2.2 240 2.2 0.718 54.1 LOSD 159 113.6 0.99 0.86 1.02 314
Approach 274 2.2 285 2.2 0.718 539 LOSD 15.9 1136 0.99 0.86 1.02 314

North: Lawrie Street

7 L2 40 2.2 42 22 0.349 323 LOSC 10.8 76.8 0.74 0.66 0.74 404
8 T1 475 2.2 494 22 0.349 26.7 LOSC 10.9 77.4 0.74 0.64 0.74 414
9 R2 50 2.2 52 2.2 0.569 704 LOSE 3.2 23.0 1.00 0.76 1.05 274
Approach 565 2.2 587 2.2 0.569 31.0 LOSC 10.9 77.4 0.77 0.66 0.77 39.6

West: Russell Street

10 L2 64 2.2 67 2.2 0.335 576 LOSE 4.5 31.9 0.95 0.77 0.95 305
1 T1 8 2.2 8 2.2 *0.335 52.0 LOSD 4.5 31.9 0.95 0.77 095 31.0
12 R2 7 2.2 7 2.2 0.335 576 LOSE 4.5 31.9 0.95 0.77 0.95 30.6
Approach 79 2.2 82 2.2 0.335 57.0 LOSE 45 31.9 0.95 0.77 0.95 30.6

All 1973 2.2 2051 2.2 0.718 36.6 LOSD 26.2 186.9 0.87 0.76 0.88 37.2
Vehicles

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Geometric Delay is included).

Queue Model: SIDRA Standard.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input Dem. Aver. Level of AVERAGE BACK OF Prop. Effective Travel Travel Aver.
ID Crossing \pol. Flow Delay Service QUEUE Que Stop Time Dist. Speed
Rate

ped/h  ped/h sec sec m m/sec
South: Lawrie Street
P1 Full 50 53 543 LOSE 0.2 0.2 0.95 0.95 2239 2205 0.98
East: John Street
P2 Full 50 53 543 LOSE 0.2 0.2 0.95 0.95 216.3 210.6 0.97

North: Lawrie Street
P3 Full 50 53 543 LOSE 0.2 0.2 0.95 0.95 2239 220.5 0.98



West: Russell Street

P4 Full 50 53 543 LOSE 0.2 0.2 095 095 2163 2106 0.97
All 200 211 543 LOSE 0.2 0.2 095 095 2201 2156 0.98
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY

B site: 101 [2018 PM Existing (Site Folder: General)]

New Site

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 90 seconds (Site Optimum Cycle Time - Minimum
Delay)

Vehicle Movement Performance
Mov Turn INPUT DEMAND Deg. Aver. Level of  95% BACK OF  Prop. Effective

ID VOLUMES FLOWS Satn  Delay Service QUEUE Que Stop
[Total HV] [Total HV] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh m

South: Lawrie Street

1 L2 15 4.2 16 4.2 0.499 30.2 LOSC 11.6 84.2 0.83 0.72 0.83 416
2 T1 632 4.2 657 4.2 0.499 246 LOSC 11.6 84.4 0.83 0.72 0.83 426
3 R2 21 4.2 22 4.2 0.182 51.1 LOSD 1.0 7.0 0.98 0.70 0.98 320
Approach 668 4.2 694 4.2 0.499 255 LOSC 11.6 84.4 0.84 0.72 0.84 422

East: John Street

4 L2 16 4.2 17 4.2 0.315 431 LOSD 3.6 25.8 0.93 0.77 0.93 346
5 T1 2 4.2 2 4.2 *0.315 375 LOSD 3.6 25.8 0.93 0.77 0.93 352
6 R2 67 4.2 70 4.2 0.315 431 LOSD 3.6 25.8 0.93 0.77 0.93 346
Approach 85 4.2 88 4.2 0.315 43.0 LOSD 3.6 25.8 0.93 0.77 093 346

North: Lawrie Street

7 L2 14 4.2 15 4.2 0.688 324 LOSC 175 126.8 0.91 0.80 0.91 406
8 T1 852 4.2 886 4.2 *0.688 266 LOSC 175 126.8 0.90 0.79 090 417
9 R2 52 4.2 54 4.2 *0.450 525 LOSD 2.5 17.9 1.00 0.75 1.00 31.6
Approach 918 4.2 954 4.2 0.688 28.1 LOSC 175 126.8 0.91 0.79 0.91 40.9

West: Russell Street

10 L2 24 4.2 25 4.2 0.133 417 LOSD 1.5 10.5 0.90 0.72 0.90 351
1 T1 3 4.2 3 4.2 *0.133 36.1 LOSD 1.5 10.5 0.90 0.72 0.90 3538
12 R2 9 4.2 9 4.2 0.133 417 LOSD 1.5 10.5 0.90 0.72 0.90 352
Approach 36 4.2 37 4.2 0.133 412 LOSD 1.5 10.5 0.90 0.72 090 352

All 1707 4.2 1774 4.2 0.688 28.1 LOSC 175 126.8 0.88 0.76 0.88 40.9
Vehicles

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Geometric Delay is included).

Queue Model: SIDRA Standard.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input Dem. Aver. Level of AVERAGE BACK OF Prop. Effective Travel Travel Aver.
ID Crossing ol Flow Delay Service QUEUE Que Stop Time Dist. Speed
Rate

ped/h ped/h sec m m/sec
South: Lawrie Street
P1 Full 50 53 393 LOSD 0.1 0.1 0.94 0.94 2089 2205 1.06
East: John Street
P2 Full 50 53 393 LOSD 0.1 0.1 0.94 0.94 201.3 2106 1.05

North: Lawrie Street



P3 Full 50 53
West: Russell Street

P4 Full 50 53
All 200 211
Pedestrians

393 LOSD 0.1 0.1 0.94 0.94 2089 2205 1.06

393 LOSD 0.1 0.1 0.94 0.94 2013 2106 1.05
39.3 LOSD 0.1 0.1 0.94 0.94 2051 2156 1.05

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY

B site: 101 [2023 PM Pre Dev (Site Folder: General)]

New Site
Site Category: (None)
Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 100 seconds (Site User-Given Cycle Time)

Vehicle Movement Performance
Mov Turn INPUT DEMAND Deg. Aver. Level of  95% BACK OF  Prop. Effective

ID VOLUMES FLOWS Satn Delay Service QUEUE Que Stop
[Total HV] [Total HV] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh m

South: Lawrie Street

1 L2 17 4.2 18 4.2 0.514 29.9 LOSC 14.3 103.9 0.81 0.71 0.81 417
2 T1 733 4.2 762 4.2 0.514 243 LOSC 144 1041 0.81 0.71 0.81 427
3 R2 24 4.2 25 4.2 0.231 571 LOSE 1.2 9.0 0.98 0.71 0.98 304

Approach 774 4.2 805 4.2 0.514 255 LOSC 144 1041 0.81 0.71 0.81 422

East: John Street

4 L2 16 4.2 17 4.2 0.326 47.7 LOSD 4.0 28.8 0.94 0.77 0.94 331
5 T 2 4.2 2 4.2 * 0.326 421 LOSD 4.0 28.8 0.94 0.77 0.94 337
6 R2 67 4.2 70 4.2 0.326 47.7 LOSD 4.0 28.8 0.94 0.77 0.94 332
Approach 85 4.2 88 4.2 0.326 475 LOSD 4.0 28.8 0.94 0.77 0.94 332

North: Lawrie Street

7 L2 16 4.2 17 4.2 0.713 32.7 LOSC 221 160.6 0.90 0.80 0.90 405
8 T1 988 4.2 1027 4.2 *0.713 26.7 LOSC 221 160.6 0.89 0.79 0.89 416
9 R2 60 4.2 62 4.2 *0.576 591 LOSE 3.2 234 1.00 0.78 1.06 29.9
Approach 1064 4.2 1106 4.2 0.713 28.7 LOSC 221 160.6 0.90 0.79 0.90 407

West: Russell Street

10 L2 28 4.2 29 4.2 0.157 46.3 LOSD 1.9 134 0.91 0.73 091 336
1 T1 3 4.2 3 4.2 *0.157 40.7 LOSD 1.9 134 0.91 0.73 091 342
12 R2 10 4.2 10 4.2 0.157 46.3 LOSD 1.9 134 0.91 0.73 0.91 337
Approach 41 4.2 43 4.2 0.157 459 LOSD 1.9 134 0.91 0.73 091 337

All 1964 4.2 2042 4.2 0.713 28.6 LOSC 22.1 160.6 0.86 0.75 0.87 40.7
Vehicles

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Geometric Delay is included).

Queue Model: SIDRA Standard.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input Dem. Aver. Level of AVERAGE BACK OF Prop. Effective Travel Travel Aver.
ID Crossing \pol. Flow Delay Service QUEUE Que Stop Time Dist. Speed
Rate

ped/h  ped/h sec m m/sec
South: Lawrie Street
P1 Full 50 53 443 LOSE 0.1 0.1 0.94 0.94 2139 2205 1.03
East: John Street
P2 Full 50 53 443 LOSE 0.1 0.1 0.94 0.94 206.3 210.6 1.02

North: Lawrie Street
P3 Full 50 53 443 LOSE 0.1 0.1 0.94 0.94 2139 2205 1.03



West: Russell Street

P4 Full 50 53 443 LOSE 0.1 0.1 094 094 2063 2106 1.02
All 200 211 443 LOSE 0.1 0.1 094 094 2101 2156 1.03
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY

B site: 101 [2023 PM Post Dev (Site Folder: General)]

New Site
Site Category: (None)
Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 100 seconds (Site User-Given Cycle Time)

Vehicle Movement Performance
Mov Turn INPUT DEMAND Deg. Aver. Level of  95% BACK OF  Prop. Effective

ID VOLUMES FLOWS Satn Delay Service QUEUE Que Stop
[Total HV] [Total HV] [Veh. Dist] Rate
veh/h % veh/h % v/c sec veh m

South: Lawrie Street

1 L2 17 4.2 18 4.2 0.505 29.8 LOSC 14.0 101.6 0.80 0.70 0.80 41.8
2 T 720 4.2 748 4.2 0.505 242 LOSC 14.0 101.8 0.80 0.70 0.80 4238
3 R2 48 4.2 50 4.2 0.461 58.3 LOSE 25 18.4 1.00 0.74 1.00 30.1

Approach 785 4.2 816 4.2 0.505 264 LOSC 140 101.8 0.82 0.70 0.82 417

East: John Street

4 L2 54 4.2 56 4.2 0.668 511 LOSD 8.8 63.5 1.00 0.84 1.05 321
5 T 4 4.2 4 4.2 * 0.668 455 LOSD 8.8 63.5 1.00 0.84 1.05 327
6 R2 116 4.2 121 4.2 0.668 51.1 LOSD 8.8 63.5 1.00 0.84 1.05 322
Approach 174 4.2 181 4.2 0.668 51.0 LOSD 8.8 63.5 1.00 0.84 1.05 322

North: Lawrie Street

7 L2 67 4.2 70 4.2 0.732 33.0 LOSC 229 165.8 0.91 0.82 0.91 401
8 T1 962 4.2 1000 4.2 *0.732 271 LOSC 229 165.8 0.90 0.80 0.90 413
9 R2 60 4.2 62 4.2 *0.576 591 LOSE 3.2 234 1.00 0.78 1.06 29.9
Approach 1089 4.2 1132 4.2 0.732 29.2 LOSC 229 165.8 0.90 0.80 091 404

West: Russell Street

10 L2 28 4.2 29 4.2 0.168 464 LOSD 2.0 14.4 0.91 0.73 0.91 337
1 T1 6 4.2 6 4.2 *0.168 40.8 LOSD 2.0 14.4 0.91 0.73 091 343
12 R2 10 4.2 10 4.2 0.168 464 LOSD 2.0 14.4 0.91 0.73 0.91 3338
Approach 44 4.2 46 4.2 0.168 456 LOSD 2.0 14.4 0.91 0.73 0.91 3338

All 2092 4.2 2175 4.2 0.732 30.3 LOSC 229 165.8 0.88 0.77 0.89 39.8
Vehicles

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Geometric Delay is included).

Queue Model: SIDRA Standard.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input Dem. Aver. Level of AVERAGE BACK OF Prop. Effective Travel Travel Aver.
ID Crossing \pol. Flow Delay Service QUEUE Que Stop Time Dist. Speed
Rate

ped/h  ped/h sec sec m m/sec
South: Lawrie Street
P1 Full 50 53 443 LOSE 0.1 0.1 0.94 0.94 2139 2205 1.03
East: John Street
P2 Full 50 53 443 LOSE 0.1 0.1 0.94 0.94 206.3 210.6 1.02

North: Lawrie Street
P3 Full 50 53 443 LOSE 0.1 0.1 0.94 0.94 2139 2205 1.03



West: Russell Street

P4 Full 50 53 443 LOSE 0.1 0.1 094 094 2063 2106 1.02
All 200 211 443 LOSE 0.1 0.1 094 094 2101 2156 1.03
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.

SIDRA INTERSECTION 9.0 | Copyright © 2000-2020 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: PEKOL TRAFFIC AND TRANSPORT | Licence: PLUS / 1PC | Processed: Tuesday, 22 March 2022 8:55:13 AM
Project: P:\2021-22\22-496 6 Lawrie Street, Gracemere\Calcs\Project1.sip9



APPENDIX D
VEHICLE SWEPT PATHS
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APPENDIX E
TURNING MOVEMENT FORECASTS
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Development Traffic Generation - Morning Peak Hour
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