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C. BUILDING FACADE CALCULATION METHODOLOGY

C.1 Calculation Principles

Noise data obtained during the documented survey period and presented herein will provide the basis against
which predicted internal noise levels can be calculated and compared against the referenced Australian Standard
AS2107:2000 criteria to assess internal noise amenity and compliance. The process of this evaluation assesses
the composite acoustic performance of each facade element (e.g. glazing/frame, building envelope, ventilation
opening etc) is calculated and the measured external sound field is said to impinge upon it as direct sound. As
all measured noise levels were recorded under ‘free-field’ conditions, a correction of 2.5dB is applied to linear
spectral noise levels when calculating fagade performance to account for the facade incidence effect.

From the layouts and elevation drawings the building envelope there are typically two materials capable of
transmitting sound into the internal space; Concrete, masonry or other main building structure construction, and
a range of framed and sliding glazing elements. Airborne sound transmission through the building structural
element is less critical than sound transmission through glazed panels, therefore various acoustic performances of
glazing types and thicknesses will be assessed and adjusted in design calculation to effect the most cost-effective
design solution, whilst ensuring design compliance is demonstrated.

Corresponding internal noise levels are then predicted using these detailed sound transmission loss calculations
through the calculated composite fagade performance, with resultant internal levels corrected for radiating
(exposed) fagade area and internal energy ‘losses’ associated with transmitted sound undergoing absorption
from (proposed) internal room finishes. This assessment is generally conservative to allow for unforeseen
variation in eventual performance.

Each facade is also assessed for flanking transmission paths. This includes, but is not limited to, transmission
through junctions between structural elements, aperture seals, and transmission through inter-connected
elements such as mechanical systems.

In order that an acoustically-robust fagade design is achieved, building facade assessment calculations are
undertaken using ‘worst case’ (i.e. highest measured) external noise levels, unless otherwise noted. Calculations
are carried out on the most sensitive internal spaces — generally those with the largest glazed area and a low
internal absorptive area. This methodology provides an efficient review ensuring all spaces meet or exceed the
required standard.

All facade ingress calculations are carried out in accordance with the relevant parts of British and European
Standard BS EN 12354:2000 Building Acoustics — Estimation of acoustic performance of buildings from the
performance of elements Part 3: Airborne sound insulation against outdoor sound, which is the most prevalent
calculation methodology in the absence of an equivalent Australian Standard.
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D.

CALCULATION OF NOISE EMISSIONS LIMITS

An Assigned Noise Level is calculated for each noise sensitive receiver using a combination of environmental
factors local to the receiver. A standard set of ANL's exist to provide a base level of acoustic amenity, as shown
in the Table below. These levels are modified by an Influencing Factor (IF) to reflect noise sensitivity in the
specific environment relative to the subject development.

To calculate the additional Influencing Factor (IF), concentric circles are drawn around the nearest noise-sensitive
reception point; one at 450m radius and one at 100m radius. Percentages are calculated for the amount of land

area within the circles used for noise emitting purposes (e.g. industrial or commercial uses) which are compared
to the total area encompassed by the concentric circles.

Traffic volume is taken into account in order to reach an acceptable ANL, or noise reception level, appropriate for
the area in which the receiver is to be situated.

Part of Premises
Receiving Noise

Time of Day

Assigned Level (dB)

Laio

La1

LAmax

Noise sensitive
premises at
locations within
15m of a building
directly associated
with a noise
sensitive use

0700 to 1900 hours
Monday to Saturday

45 + influencing
factor

55 + influencing
factor

65 + influencing
factor

0900 to 1900 hours
Sundays and public
holidays

40 + influencing
factor

50 + influencing
factor

65 + influencing
factor

1900 to 2200 hours all
days

40 + influencing
factor

50 + influencing
factor

55 + influencing
factor

2200 hours on any day to
0700 hours Monday to
Saturday and 0900 hours
Sunday and public
holidays

35 + influencing
factor

45 + influencing
factor

55 + influencing
factor

Noise sensitive
premises at
locations further
than 15m of a
building directly
associated with a
noise sensitive
use

All hours

60

75

80

Commercial
premises

All hours

60

75

80

Industrial and
Utility premises

All hours

65

80

90
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Calculation of Influencing Factor (IF)
The Influencing Factor (IF) is calculated using the following equation:
Influencing Factor (IF) =1+ C + TF
Where;
| = (% of industrial land usage within 100m + %industrial land usage within 450m) x 1/ 10
C = (% of commercial land usage within 100m + %commercial land usage within 450m) x 1 / 20

TF = +6 if there is a major road within 100m of the development
+2 if there is a major road within 450 m of the development
+ 2 if there is a secondary road within 100m of the development

The maximum value the transport factor (TF) can reach is 6;

A major road is defined as having Annual Average Weekday Traffic (AAWT) flows in excess of 15,000 vehicle
movements per day. A secondary road is defined as having Annual Average Weekday Traffic (AAWT) flows in
excess of 6,000 vehicle movements per day.

Identification of Land Use

The image below shows our calculation of Commercial (C) and Industrial (I) land use in inner (100 m) and outer
circle (450m) radii centred on nearest NSR, identified as the adjacent Lot 08, 1m from the property boundary,
15m south of the Stage 1 Lot 5 development facade. Commercial land use is shown light blue outer circle, and
dark blue in inner circle. Industrial land use is shown red in the outer circle. Yellow indicates “Secondary” road
transport infrastructure in the outer circle.
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ASSIGNED NOISE LEVEL LIMTS - SUMMARY CALCULATION TABLE

Land Use Type & IF Calculation
Industrial uu
% Area in Inner Circle 0%
+0
% Area in Outer Circle 0%
Commercial Tl
% Area in Inner Circle 34%
% Area in Outer Circle 30% +3.16
Estimated vehicle
Roads Location Movements per Classification Result "TF"
day
North Lake Rd (N of Beeliar Drv) INNER CIRCLE 15,180 Major +6
Eee“ar Drv (W of Kwinana OUTER CIRCLE | 35,540 Major +2 6
reeway)
Kwinana Freeway OUTER CIRCLE >100,000 Major +2
INFLUENCING FACTOR +9.16

The resultant IF therefore equals 9, determining the applicable Assigned Noise Level limits at the NSR.
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E EQUIPMENT CALIBRATION CERTIFICATES

E. EQUIPMENT CALIBRATION CERTIFICATES
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F. NOISE DURING CONSTRUCTION PHASE

F.1 Extract from Appendix D AS 2436 - Section 4.6
AS2436:2010 Appendix D

Section 4.6

In demolition work alongside occupied premises there should, if possible, be a break in solid connections, e.g. concrete paving,
between the working area and the adjoining buildings. This will reduce the transmission of vibration and structure-borne noise.
Care should be taken that any such break is of no structural significance in relation to the planned system of demolition. The
break could result in premature collapse due to lack of continuity or restraint. Care should be taken not to drop materials from a
height either into or out of trucks. The surfaces on to which the materials are being moved should be covered by some resilient
material. Particular care should be taken during the loading and unloading of scaffolding. Where material cannot be lowered in
skips or by other means, it is recommended that properly constructed and damped chutes be used. The effectiveness of noise
enclosures and screens can be partially lost if they are used incorrectly. For example, the noise being enclosed should be
directed into and not out of the enclosure. There should also be no reflecting surfaces opposite the open side.

4.5.5 Maintenance of equipment Increases in plant noise are often indicative of future mechanical failure. Regular and
effective maintenance of plant and equipment including vehicles is essential and will do much to maintain noise levels near to
that of new plant. Maintenance should be carried out only by trained persons. Where maintenance work has to be done at night,
precautions may be necessary to minimize any nuisance. Vibration from machinery with rotating parts can be reduced by
attention to proper balancing. Frictional noise from the cutting action of tools and saws may be reduced if the tools are kept
sharp. Other noises caused by friction in machines, conveyor rollers and trolleys can be reduced by proper lubrication.

4.6 CONTROLLING THE SPREAD OF NOISE
4.6.1 General

If noisy processes cannot be avoided, then the amount of noise reaching the receiver should be minimized. Two ways of doing
this are either to increase the distance between the noise source and the receiver or to introduce noise reduction measures such
as screens. Physical methods to reduce the transmission of noise between the site works and residences, or other sensitive land
uses, are generally suited to works where there is longer-term exposure to the noise. Practices that will reduce noise from the
site include: (a) Increasing the distance between noise sources and sensitive receivers. (b) Reducing the line-of-sight noise
transmission to residences or other sensitive land uses using temporary barriers (stockpiles, shipping containers and site office
transportables can be effective barriers). (¢) Constructing barriers that are part of the project design early in the project to
afford mitigation against site noise. (d) Installing purpose built noise barriers, acoustic sheds and enclosures.

4.6.2 Distance

Increasing the distance is often the most effective method of controlling noise. This may not be possible where work takes
place on fixed structures, e.g. railway tracks. The effect of distance on noise levels is explained in Appendix B. Stationary
plant such as compressors and generators can be located away from the work area so as to avoid being close to any noise-
sensitive area.
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4.6.3 Screening

On sites where distance is limited, the screening of noise may be of benefit and this should be taken into account at the
planning stages. Appendix B illustrates the effect of the screen in reducing the noise level and Appendix D describes the
performance of different types of acoustic screens and enclosures and the materials they are made of. If structures such as
stores, site offices and other temporary buildings are situated between the noisiest part of the site and the nearest dwellings,
some of the noise emission from the site can be reduced. If these buildings are occupied, then sound insulation measures may
be necessary to protect workers in them.

A hoarding that includes a site office on an elevated structure offers a superior noise reduction when compared with a standard
(simple) hoarding. This performance is further enhanced when the hoarding is a continuous barrier. Storage of building
materials or the placement of shipping containers between the noise source and any noise-sensitive area may also provide
useful screening and the same is true of partially completed or demolished buildings.

Noisy stationary plant can be put in a basement, the shell of which has been completed, provided reverberant noise can be
controlled. Where compressors or generators are used in closed areas, it is necessary to ensure that the exhaust gases are
discharged directly to the outside air and that there is good cross-ventilation to prevent the build-up of poisonous carbon
monoxide fumes and to allow an adequate air supply to maintain efficient running.

Where such noise barriers are not practicable, a worthwhile reduction in noise can be obtained by siting the plant behind and as
close as possible to mounds of earth, which may effectively screen the plant from any noise-sensitive areas. These can often be
designed into the construction schedule or site arrangement for future landscaping. Water pumps, fans and other plant and
equipment that operate on a 24-hour basis may not be a source of noise nuisance by day but can create problems at night. They
should therefore be effectively screened either by being sited behind a noise barrier or by being positioned in a trench or a
hollow in the ground provided this does not generate reverberant noise. In such cases, however, adequate ventilation should
also be ensured.

Long, temporary earth embankments can provide quite an effective noise screen for mobile equipment moving, for example,
on a haulage road. When the earthworks are complete, the earth mounds should be removed if possible with smaller, quieter
excavators. A noise barrier may be a more reliable method of noise control than the imposition of restrictions on throttle
settings. In many cases it will not be practicable to screen earthmoving operations effectively, but it may be possible to
partially shield construction plant or to build-in at the early stages protective features ultimately required to screen traffic noise.
Where earth noise barriers are not a practical proposition because of lack of space, consideration should be given to the
possibility of constructing temporary screens from wood or any of the materials suggested in Appendix D.

The usefulness of a noise barrier will depend upon its length, its height, its position relative to the source and to the listener,
and the material from which it is made. A barrier designed to reduce noise from a moving source should extend beyond the last
property to be protected to a distance of not less than ten times the shortest measurement from the property to the barrier. A
barrier designed to reduce noise from a stationary source should, where possible, extend to a distance beyond the direct line
between the noise source and the receiver to a distance equal to ten times the effective barrier height, which is the height above
the direct line between source and receiver. If the works are predominately within nominally closed structures, careful
consideration should be given to reducing noise breakout at any openings.
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4.7 CONTROL OF NOISE AT THE RECEIVER

In cases where noise emissions cannot be adequately controlled at the source or by controlling the spread of noise,
consideration should be given to control of noise received at nearby sensitive locations. Provision of treatments at the affected
residence or other sensitive land use is normally only suited to addressing noise from longer term construction projects at a
stationary site, or where the work site is relatively isolated, or where only a few residences or other sensitive land uses are
affected.

Practices that will mitigate the impacts of noise include: (a) Providing localized noise barriers adjacent to the receiving
location. (b) Providing acoustic insulation to reduce airborne noise entering buildings, for example, heavyweight glazing or
double glazing. (¢) Providing ventilation to enable windows and doors to remain closed. (d) Providing access to temporary
relocation for noise-affected occupants for short periods, for example, when high noise levels from construction occur at night
and there are no feasible and reasonable ways of reducing noise levels.

4.8 CONTROL OF VIBRATION
4.8.1 General

Vibration can be more difficult to control than noise, and there are few generalizations that can be made about its control. It
should be kept in mind that vibration may cause disturbance by causing structures to vibrate and radiate noise in addition to
perceptible movement. Impulsive vibration can, in some cases, provide a trigger mechanism that could result in the failure of
some building component that had previously been in a stable state. It can also trigger annoyance being elevated into action by
occupants of exposed buildings, and should therefore be included in planning of communication with impacted communities.

It should be remembered that failures, sometimes catastrophic, can occur as a result of conditions not directly connected with
the transmission of vibrations, e.g. the removal of supports from retaining structures to facilitate site access. BS 7385-2
provides information on managing groundborne vibration and its potential effects on buildings.

Where site activities may affect existing structures, a thorough engineering appraisal should be made at the planning stage.
General principles of seeking minimal vibration at receiving structures should be followed in the first instance. Predictions of
vibration levels likely to occur at sensitive receivers is recommended when these are relatively close, depending on the
magnitude of source of the vibration or the distance involved. Relatively simple prediction methods are available in texts,
codes of practice or other standards, however it is preferable to measure and assess site transmission and propagation
characteristics between source and receiver locations.

Comparison of predicted levels of vibration with preferred or regulatory levels will indicate when either more detailed
predictions are required or mitigation of transmitted vibration is advisable or necessary. Guidance in measures available for
mitigation of vibration transmitted can be sought in more detailed standards, such as BS 5228-2 or policy documents, such as
the NSW DEC Assessing Vibration: A technical guideline.

Identifying the strategy best suited to controlling vibration follows a similar approach to that of noise—of avoidance, control at
the source, control along the propagation path, control at the receiver, or a combination of these. It is noted that vibration
sources can include stationary plant (pumps and compressors), portable plant (jackhammers and pavement vibrators), mobile
plant, pile-drivers, tunnelling machines and activities, and blasting, amongst others. Unusual ground conditions, such as a high
water-table, can also cause a difference to expected or predicted results, especially with piling.
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G. ACOUSTIC GLOSSARY

Acoustic Measurement Parameter Definitions
dB

Decibel: a logarithmic scale applied to acoustic units such as sound pressure and sound power. Decibels are
always the ratio between two numbers. Sound Pressure in Pascals becomes "Sound Pressure Level re 2x10sPa"
in decibels. Sound Power in watts becomes "Sound Power Level re 10.:W" in decibels. It is

also used for sound reduction or sound insulation and is the ratio of the amount of sound energy incident upon a
partition and the proportion of that energy which passes through the partition. The result is stated as a "decibel
reduction”.

dB(A)

A- weighting: This is an electronic filter which attenuates sound levels at some frequencies relative to the sound
levels at other frequencies. The weighting is designed to produce the relative response of a human ear to sound
at different frequencies. The A-weighted sound level is therefore a measure of the subjective loudness of sound
rather than physical amplitude. A- weighting is used extensively and is denoted by the subscript A as in Lawo, Lacg
etc. (Levels given without the subscript A are linear sound levels without the A- weighting applied, e. g. L, L
etc.).

LAeq,T

The “A" weighted equivalent continuous sound pressure level. This may be thought of as the "average" sound
level over a given time “T". It is used for assessing noise from various sources: industrial and commercial
premises, construction sites, railways and other intermittent noises.

Lago,T

The “A" weighted sound pressure level that is exceeded for 90% of the time T. It reflects the quiet periods
during that time and is often referred to as the "background noise level". It is used for setting noise emission
limits for industrial and commercial premises.

LAmax
The maximum "A" weighted sound pressure level during a given time on fast or slow response.
LpA

The "A" weighted sound pressure Level. The sound pressure level is filtered through a standard frequency
weighting known as A-weighting. This filter copies the frequency response of the human ear, so that the
resulting sound level closely represents what people actually hear.

R

Is the sound reduction index of a construction element in octave or +/soctaves and can only be measured in a
laboratory. There must be no flanking transmission.

R'

Is the sound reduction index of a construction element in octave or +/soctaves measured on site, and normally
includes flanking transmission (ie where sound travels via paths other than straight through the element being
tested, such as columns, ducts, along external walls, etc).
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RW

To get the weighted sound reduction index (R.) of a construction, the R values are measured in octave or +/
octave bands covering the range of 100Hz to 3150Hz. The curve is adjusted so that the unfavourable deviation
(or shortfall of the actual measurements below this standard curve) averaged over all the octave or i/soctave
bands is not greater than 2dB. The value of the curve at 500Hz is the Ru.

R,W

The apparent sound reduction index, which is determined in exactly the same way as the R.but on site where
there is likely to be some flanking transmission.

D

This is the "level difference”. It is determined by placing a noise source in one room and measuring the noise
levels in that room (the "source room") and an adjacent room (the "receiver room"). The level difference is
calculated by simply deducting the "receiver" noise level (dB) from the "source" noise level (dB).

DW

This is the weighted level difference. D is measured on site in octave or +/soctave bands covering the range of
100Hz to 3150Hz. The D values are compared to a standard weighting curve. The curve is adjusted so that the
"unfavourable deviation" (or shortfall of the actual measurements below this standard curve) averaged over all
the octave or +/soctave bands is not greater than 2dB. The D.is then the value of the curve at 500Hz.

an

This is the weighted normalised level difference. D is measured on site in octave or +/soctave bands covering the
range of 100Hz to 3150Hz. As the level difference is affected by the area of the common wall/ floor and the
volume of the receiving room, as well as the amount of absorption in the receiving room, in the case of the D.r.,
the results are "normalised" by a mathematical correction to 10m:of absorption (D.). The same weighting curve
as for Duis used to obtain the single figure: Dow.
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Acoustic Performance Guide
DnT,w

This is the weighted standardised level difference. D is measured on site in octave or 1/3 octave bands covering

the range of 100Hz to 3150Hz. As the level difference is affected by the area of the common wall/ floor and the

volume of the receiving room, as well as the amount of absorption in the receiving room, in the case of the D,
the results are "standardised" by a mathematical correction a reverberation time, usually 0.5 seconds (D). The
same weighting curve as for D,, is used to obtain a single figure "Dur."

DnT(T mf, max),w

This is the weighted BB93 standardised level difference corresponding to a Building Bulletin 93 reference value
reverberation time in a receiving room. It is measured on site in accordance with BS EN ISO 140- 4: 1998.

Dn,c

Suspended ceiling normalised level difference. This is the sound level difference between two rooms, separated
by a suspended ceiling, normalised to a reference value of absorption in the receiving room (10m2 for the
Laboratory as specified in ISO 140- 9 : 1985). It is measured in 1/3 octave or octave frequency bands.

Dn,c,w

Weighted suspended ceiling normalised level difference. This is a single number quantity representing the sound
reduction between two rooms separated a suspended ceiling. It is obtained by applying specified weightings to
the 1/3 octave band suspended ceiling normalised level differences in the frequency range 100Hz to 3150Hz.

o

Spectrum adaptation term: Value, in decibels, to be added to a single- number rating (e. g. Rw) to take account
of the characteristics of particular sound spectra. Ctr is calculated using an A- weighted urban traffic noise
spectrum as defined in BS EN ISO 717- 1 : 1997.

NR

Stands for Noise Rating. (It is NOT noise reduction). It is (e. g. NR30, NR35 etc.) a single number, which
represents the sound level in a room and takes account of the frequency content of the noise. The lower the NR
value, the quieter the room will be. It is mainly used for assessing noise from mechanical services systems. In
leisure developments it is used as a standard for noise break- in to rooms from external noise sources such as
traffic.

NC

Stands for Noise Criteria. It is very similar to NR but (e.g. NC30, NC35 etc.) uses slightly different frequency
weightings.

NRC

Stands for Noise Reduction Coefficient. The noise reduction coefficient of a material is the average, to the
nearest multiple of 0.05, of the absorption coefficients at 250Hz, 500Hz, 1kHz and 2kHz.
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o

Stands for Absorption Coefficient, which represents the proportion of incident sound energy arriving from all
directions that is not reflected back into the room. It ranges between 0 and 1, where 0 is reflective and 1 is totally
absorptive.

Ow

Stands for Weighted Absorption Coefficient. Single- number frequency dependent value which equals the value
of the reference curve at 500Hz after shifting it as specified in EN ISO 11654 :1997.

Op

Stands for practical absorption factor. It is a frequency dependent value of sound absorption coefficient which is
based on measurements in one- third- octave bands in accordance with ISO 354 and which is calculated in octave
bands in accordance with EN ISO 11654 : 1997. It is the arithmetic mean of the three 1/3 octave sound
absorption coefficients within the octave being considered. The mean value is calculated to the second decimal
place and rounded in steps of 0.05 up to a value of 1.0.

Class X

Stands for the Absorption Class between 250 and 4kHz, as defined by EN ISO 11654. Class A is the best
classification representing the highest level of absorption, and Class E offers to lowest classification.

RT or T(,o

Reverberation Time is a measure of the echoic nature of a room. It is normally measured in 1/3 octave or 1/1
octave bands by creating a loud noise and measuring the time it takes for that noise to decay by 60dB. The
longer the reverberation time, the more ‘echoey’ a room sounds. For dwellings, a reverberation time of 0.5
seconds or less is normal. Cinema auditoria will have reverberation times of 1.0 second or below when fitted out,
but up to 9 seconds at shell completion.

When designing acoustically sensitive areas such as concert halls or lecture theatres, it is necessary to design the
room finishes to achieve optimum reverberation times. These will vary depending on the type of activity in the
room and the room volume.

Tmf

Stands for the arithmetic average of the reverberation times in the 500Hz, 1kHz and 2kHz octave bands, for the
type of receiving room, as defined in UK Schools design manual, Building Bulletin 93.
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1 Introduction

11 Introduction

Cardno has been commissioned by Fraser Property Australia to prepare a Transport Assessment for the
proposed mixed used development located at lot 5 Signal Terrace, Cockburn Central Town Centre. The
development full build out is planned to be in 4 stages and this report will review the transport aspects of
the proposed development for the full build out but with special focus on Stage 1 which is the subject of the
current Development Application (DA).

The development plan is provided is enclosed in Appendix A.

This report has been prepared in accordance with the Western Australian Planning Commission (WAPC)
Transport Assessment Guidelines for Developments: Volume 4 — Individual Developments (2006) and the
related checklist is included at Appendix B.

This report will specifically focus on traffic access, circulation, and safety. Discussion regarding pedestrian,
cycle and public transport considerations is also provided.
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2 Existing Situation

21 Existing Site Context

The proposed development site (the Site) is located in Cockburn Central Town Centre and is bounded by
Junction Boulevard to the north, Midgegooroo Avenue to the west, Signal Terrace to the south and Sleeper
Lane to the east.

The location of the Site is illustrated in Figure 2-1.

Figure 2-1 The Site Locality

/'

The Site

Source: Nearmap 2015

As shown in Figure 2-2, the surrounding area of the Site is also zoned as “Mixed Use”.

Figure 2-2 Land uses adjacent to the Site

Source: City of Cockburn Mapping Tool, October 2015
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The Site is currently a vacant land. Apart from the developed land to the east and south of the Site the area to
the north and west of the Site is mainly undeveloped.

The close-up image of the site is shown in Figure 2-3 below

Figure 2-3 The Close-up Image of the Development Site

J .
Unctiop Boulevard

aue-] 190931S

Sianal Terrace

Source: Nearmap 2015

2.2 Existing Road Network
Figure 2-4 shows the layout and classification of the roads surrounding the Site.

Road classifications are defined in the Main Roads Functional Hierarchy as follows:

Primary Distributors (light blue): Form the regional and inter-regional grid of MRWA traffic routes and
carry large volumes of fast-moving traffic. Some are strategic freight routes, and all are National or State
roads. They are managed by Main Roads.

District Distributor A (green): These carry traffic between industrial, commercial and residential areas and
connect to Primary Distributors. These are likely to be truck routes and provide only limited access to adjoining
property. They are managed by Local Government.

District Distributor B (dark blue): Perform a similar function to District Distributor A but with reduced capacity
due to flow restrictions from access to and roadside parking alongside adjoining property. These are often
older roads with traffic demand in excess of that originally intended. District Distributor A and B roads run

between land-use cells and not through them, forming a grid that would ideally be around 1.5 kilometres apart.
They are managed by Local Government.

Local Distributors (orange): Carry traffic within a cell and link District Distributors at the boundary to access
roads. The route of the Local Distributor discourages through traffic so that the cell formed by the grid of District
Distributors only carries traffic belonging to or serving the area. These roads should accommodate buses but
discourage trucks. They are managed by Local government.
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Access Roads (grey): Provide access to abutting properties with amenity, safety and aesthetic aspects
having priority over the vehicle movement function. These roads are bicycle and pedestrian friendly. They are
managed by Local government.

Figure 2-4 The existing road network surrounding the Shopping Centre

The Site

Source: Main Roads Mapping Information Centre 2015

The characteristics of the surrounding road network are discussed as follows:

>

Midgegooroo Avenue: located on the western boundary of the Site. Consists of a four-lane two-way
median-divided carriageway. Midgegooroo Avenue connects to Junction Boulevard and Signal Terrace to
the north-west and south-west of the Site respectively. Midgegooroo Avenue is a District Distributor A in
the MRWA Metropolitan Functional Road Hierarchy (MFRH). Midgegooroo Avenue functions as
continuation to North Lakes Road that serves as the main connection between the residential areas to the
north-west and Cockburn Town Centre. Midgegooroo Avenue has a posted speed limit of 70 km/h, on-
street parking is currently not feasible along both sides of Midgegooroo Avenue adjacent to the Site.
Signal Terrace: located on the southern boundary of the Site. Consists of a two-lane two-way median-
divided carriageway. Signal Terrace connects to Midgegooroo Avenue and Sleeper Lane to the south-west
and south-east of the Site respectively. Signal Terrace is an Access Road in the MFRH WA, with a posted
speed limit of 50 km/h. Indented parking is provided on both sides of Signal Terrace adjacent to the Site.
Junction Boulevard: located on the northern boundary of the Development. Consists of a two-lane two-
way median-divided carriageway. Junction Boulevard connects to Midgegooroo Avenue and Sleeper Lane
to the north-west and north-east of the site, respectively. Junction Boulevard is an Access Road in the
MFRH WA, with a posted speed limit of 50 km/h. Indented parking is provided on both sides of junction
Boulevard adjacent to the Site.

Sleeper Lane: located on the eastern side of the Site is an un-marked two-way carriageway. Sleeper Lane
connects to Signal Terrace and Junction Boulevard to the north east and south east of the Site respectively.
Sleeper Lane is an Access Road in the MFRH with a posted speed limit of 50 km/h, on-street parking is
currently not feasible along both sides of the Site. Sleeper Lane is currently about 6 m wide and also has a
mainly red asphalt pavement which combined with its narrowness will encourage drivers to drive slowly.
Therefore it is expected that its operation is as a lane way and the operational speed in Sleeper Lane will
be about 30 km/h.
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2.3 Existing Intersections

Sleeper Lane / Junction Boulevard Intersection (Figure 2-5) located at the north eastern corner of the Site
is a full movement T-intersection.

Figure 2-5 Existing intersection of Junction Boulevard/Sleeper Lane

Junction
Boulevard

Sleeper Lane

Source: Nearmap 2015

Junction
Boulevard

Signal Terrace/ Sleeper Lane (Figure 2-6) located at the south western corner of the site is a four-way priority

intersection.

Figure 2-6 Existing intersection of Signal Terrace/ Sleeper Lane

Sleeper Lane

. Signal
Signal Terrace
Terrace
Sleeper Lane
Source: Nearmap 2015
24 Existing Site Traffic Generation and Land Uses

Currently the Site is a vacant land and there is no trip to/from the Site.
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25 Existing Road Network Performance

Existing traffic volumes of the surrounding road network were sourced from traffic count data undertaken by
Cardno in November 2015. Details are summarised in Table 2-1.

Table 2-1  Existing mid-block traffic volumes (two-way)

Average Two-way Weekday Traffic
Volumes

Date Vehicles per AM Vehicles per PM
Peak Hour Peak Hour
Junction Boulevard November 2015 40 180
Signal Terrace November 2015 200 250
Sleeper Lane* November 2015 - -

*No data was recorded for existing traffic movements along Sleeper Lane as it was closed for the purpose of construction

2.6 Existing Pedestrian/Cycle Networks

According to the map provided by Department of Transport, there is a shared path along Midgegooroo Avenue
that continues to the north and south and connects to the shared path along Beeliar Drive, which continues
toward east and connects to the shared path along Kwinana Freeway. There is no other dedicated on-road
and limited off-road cyclist facilities in the close vicinity of the Site. Footpaths are provided on both sides of the
roads surrounding the Site, the majority of paths exceed the 2.0m minimum and are generally considered
suitable for slow-speed utility cycling access. Town Centre streets are also generally low speed, with capacity
for mixed-traffic cycling for more confident riders. This suggests that there are reasonable existing links
between the Site and the surrounding area.

The walk and cycle map is shown in Figure 2-7

Figure 2-7 Exisitng Pedestrian/Cycling Facilities in the Area Surrounding the Site

/'

The Site

Source: Department of Transport, Walk & Cycle Information, July 2013
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Lot 5 Signal Terrace, Cockburn Central
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2.7 Existing Public Transport Facilities

Cockburn Central Train Station is located within 400m walkable catchment from the Site. Trains toward
Mandurah/Perth stop at this station every 10 minutes. A number of buses provide services from this train
station to the surrounding suburbs.

The local bus frequencies and information about bus routes within the Site surrounding area are shown
in Table 2-2 and Figure 2-8, respectively.

Table 2-2 Cockburn Central Bus Routes

514 Murdoch Stain - Cockburn Central Station every 20 — 60 minutes  every 60 minutes

518 Murdock Station - Cockburn Central Station every 20 — 30 minutes  every 60 minutes

525 & 526 Cockburn Central Station — Hammond Park every 10 — 30 minutes  every 20 — 45 minutes
522 Cockburn Central Station - Spearwood 1 service per day No service

532 Cockburn Central Station- Fremantle Station every 10 — 30 minutes  every 60 minutes

Access to Cockburn Central Train Station is supported by footpaths along both sides of the roads in the area
surrounding the Site.

Uncontrolled crossings are provided at all the intersections located between the Site and the train station to
support access to public transport.

Figure 2-8 Existing Public Transport Services in the Area Surounding the Site

/

The Site

Source: Public Transport Authority

It can be stated that due to its proximity to the station, this Site has very good public transport connectivity.
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2.8 Crash Assessment

A search of the Main Roads WA Reporting Centre for traffic accident data was made. This search covered all
recorded accidents between 1 January 2010 and 31 December 2014 on the following sections of the roads:

> Intersection of Signal Terrace/Midgegooroo Avenue

It is understood that this intersection was upgraded in 2014 and MRWA Reporting Centre only provides data
up to December 2014.

Records show that before the upgrade, ten crashes occurred at this intersection, of which nine happened
between 2010 and 2012 and one in 2013.

> Intersection of Signal Terrace/Linkage Avenue

There is a record of 11 crashes occurred at this intersection. Right Angle crashes are the most common type
of crashes at this intersection. 4 of the recorded crashes required medical attention.

It should be noted that 9 of the crashes were occurred between March 2010 and November 2012, at this time
most of the roads and intersection in Cockburn Central Town Center were under construction.
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3 Proposed Redevelopment

31 Development Yields

As stated earlier the Site is a mixed used development and is planned to be developed in 4 different stages.
Stage 1-4 consists of the followings:

> 332 Multiple Dwellings
> 743 sq.m Commercial Units
> 307.5 sg.m Café
The proposed plans of the Site is provided in Appendix B.

3.2 Access Arrangements

As shown in Figure 3-1 the Site provides 2 access points (A and B) for cars and both are located on Sleeper
Lane.

Figure 3-1 Access arrangements for the Site

Source: Cameron Chisholm Nicol

Entry/exit to the Site for pedestrian is provided at 4 different locations. (Each Stage will provide a separate
access for residents).

CW932300 Cardno 06 November 2015
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3.3 Service Vehicle Provision

As per information provided in the waste management plan prepared by Bowman Associates Pty Ltd, once
construction of all stages is complete, the waste collection will be from the ground floor. The truck will always
travel in forward direction.
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4 Analysis of Transport Network

4.1 Transport Assessment

Future traffic conditions have been analysed for the year 2021. The assessment quantifies the effect that the
Site (Stage 1-4) will have on the road network.

Given that currently much of the land in the area surrounding the Site is undeveloped, for the purpose of the
traffic analysis only the future scenario has been considered.

As per the information provided in the ABS website, the population growth in the City of Cockburn is about
4.5% per annum. As a conservative estimate, the existing background traffic was increased by 5% per annum
to project the background traffic for 2021.

Conservatively, for the purpose of this assessment, traffic generated by the undeveloped, planned,
developments in the area has also been added the existing background traffic and then increased by the
growth factor of 5% per annum.

4.2 Development Traffic Generation

Trip generation rates for the residential dwellings have been sourced from Institute of Transport Engineer’s
Trip Generation Handbook 7t Edition.

Trips to the Site for the Commercial area and the Café have been based on the number of car bays provided
on-site and trips made by the customers will be considered to be as part of the background growth.

Table 4-1 summaries the ITE rates for AM and PM peak periods.

Table 4-1 ITE Trip Generation Rates

Weekday Peak hours

Land Use ITE Code

AM Peak Hour PM Peak Hour
Mid-rise apartments 223 0.35 per dwelling 0.44 per dwelling
Commercial and Café - 1 per 1 car bay 1 per 1 car bay

Trip directionality proportions for the stated land uses have been also sourced from the ITE Trip Generation
Handbook 7t edition and are shown in Table 4-2.

Table 4-2 Generated traffic directional proportions

AM Peak hour PM Peak Hour
Land Use
ouT IN
Mid-rise apartments 29% 71% 59% 41%
Commercial and Café 88% 12% 17% 83%

Table 4-3 shows the total number of trips estimated to be generated by the Site after the application of
above trip and direction rates.

Table 4-3 Trip Generation (Stage 1-4)

AM Peak hour PM Peak Hour
Land Use
Mid-rise apartments 34 83 86 60
Commercial and Café 18 3 4 17

Due to the land uses, above trip generation are likely to be generated by vehicles such as private cars, mainly
by residents. It is noted that the trip generation is very conservative and it will most likely be much lower as
future residents will utilise the excellent public transport services.
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4.3 Development Traffic Distribution and Assignment

As a result of having a train station and high frequency bus services in the close vicinity of the Site, it is
expected that a high proportion of home-based work and home-based education trips will be by using public
transport services.

Cockburn Central Station is approximately 19.4km south of Perth CBD and the travel time by train to Perth
Station is approximately 20 minutes. The cost of parking in the City can be prohibitive and as such, travelling
by train is an attractive mode of transport for commuters traveling to the Perth CBD in peak periods. Travel
time on the train is significantly faster when compared to travelling via private vehicle in peak periods

The ABS Census data for 2011 has been used to allocate residential trips to work to different modes.

Information about the modes used by the residents of Cockburn Central, is summarised in Table 4-4.

Table 4-4 Modes used by Cockburn Central Residents for Home-based Work Trips

People who travelled to work by public transport 13.60
People who travelled to work by car as driver or passenger 67.80

Source: ABS Census Data, 2011

Shown in Table 4-4, approximately 14% of employed people living in the Cockburn Central travel to work by
use of public transport services. It is noted that this proportion has not been applied to the number of trips
generated by the Site in the intersection performance assessment presented in Section 4.10 and the
assessment is therefore considered a very conservative assessment.

A common behavioural assumption in the study of transport networks is that travellers will gradually choose
routes that they identify as being the shortest under the traffic conditions. For the purpose of this report, it has
therefore been assumed that when the Site opens, drivers may be more inclined to turn right at the intersection
of Sleeper Lane/Signal Terrace and then turn right or left at the intersection of Midgegooroo Avenue/Signal
Terrace, As drivers will gradually start to experience delays, especially if they want to merge into traffic in
Signal Terrace, due to the volume of the through movement on Signal Terrace, they will decide to reduce their
travel time by choosing a different route. As a result, a proportion of traffic intending to go north is therefore
expected to go via Sleeper Lane and then via Linkage Avenue. It is also expected that people intending to
access Kwinana Freeway, will turn left at the intersection of Sleeper Lane /Signal Terrace and go south via
Linkage Avenue, and will merge into Beeliar Drive through the left in, left out intersection of Linkage Avenue
and Beelliar Drive as they do not need to go through the signalised intersection at Midgegooroo Avenue and
Beeliar Drive.

The results of above assumptions are shown in Figure 4-1 and Figure 4-2.

Figure 4-1 and Figure 4-2 show the turning movements at the intersections of Sleeper Lane/Junction
Boulevard and Sleeper Lane/Signal Terrace in 2021 including background 2021 traffic and all traffic due to the
developments planned in the area including The Site.
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Figure 4-1 Turning movement diagram for 2021- AM Peak Hour

Source: Nearmap 2015

Figure 4-2 Turning movement diagram for 2021- PM Peak Hour

Source: Nearmap 2015
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44 Car Parking Provision

The car parking provision required to service the proposed residential dwellings is set out in the Residential
Design Codes (R-Codes) and City of Cockburn Town Planning Scheme No.3. The applicable land uses and
their car parking requirements are set out in Table 4-5.

Table 4-5 Car Parking Requirements
Use Car Parking Requirements

Multi-Unit Residential > 1 car parking space per Less than 110m2 and/or 1 or 2 bedrooms
(Location A)* > 1.25 car parking space per 110m2 or greater and/or 3 or more bedrooms

>  0.25 visitor car parking space per residential dwelling unit (according to the
agreement with the City of Cockburn, the number of visitor car parking bays
can be limited to 10% of the total number of residential dwellings)

Commercial (Office) > 1 per50sq.mGLA
& Café **

Source: * R-Codes
Location A is within:
e 800m of a train station on a high frequency rail route, measured in a straight line from the pedestrian entry to the train
station platform to any part of a lot; or
e 250m of a high frequency bus route, measured in a straight line from along any part of the route to any part of a lot.
** City of Cockburn Town Planning Scheme No.3

Table 4-6 shows these requirements applied to the Site.

Table 4-6 Proposed Land Uses and Parking Bays, Stage 1-4

Use Proposed No. of Car Bays Requirement Compliant
Multi-Unit Residential ~ For residents 369 car bays for residents 343 Yes
— 332 Units (42 x 3 (see comment below)
bedrooms and the . -
rest less than 3 For visitors 34 visitor spaces 34 (as per Yes
bedrooms) agreement with the
City)
Commercial (Office) for staff 21 car bays (including 1 21 Yes
and Café ACROD bay)

It is noted that currently only Stage 1 of the 4 stages is part of this DA submission. As part of Stage 1, 121 car
bays will be provided for 87 dwellings and 307.5 sq.m café and with following allocation:

> 98 car bays for residents (including 18 tandem bays)
> 6 car bays for commercial tenancies (including 1 ACROD)
> 17 car bays for visitors (8 bays will be allocated to Stage 2 )

The overall provision of visitor bays is subject to change as the plans for the other stages has not been finalised
and Stage 1 provides sufficient visitor parking and also will provide extra visitor bays for the use of Stage 2
when it is developed.

As part of the agreement with the City of Cockburn some of the dwellings that are provided for affordable
apartment living, will not have an allocated car parking bay and the Site will provide a motorcycle bay for each
of these dwellings. Therefore, 29 motorcycle bays (5% of the total bays provided for residents) of which 16 will
be provided as part of Stage 1 will provided on-site.

CW932300 Cardno 06 November 2015
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4.5 Bicycle Parking Provision
The bicycle parking requirement for the proposed development is also provided in City of Cockburn Town
Planning Scheme No.3. It is shown in Table 4-7 below.
Table 4-7 Bicycle Parking Requirements
Use Bicycle Parking Requirements

Multi-Unit Residential —
332 Units*

1 bicycle rack per each 4 dwellings for residents

>
> 1 bicycle rack per each 16 dwellings for visitors
>

Commercial (Office) and
Café **

1 bicycle rack per 200sq.m GLA for employees
> 1 bicycle rack per 750sq.m GLA for visitors

Source: * City of Cockburn Town Planning Scheme No.3
** According to the agreement with the City of Cockburn, the total number of bicycle racks can be limited to 10% of the total
number of commercial car parking bays provided

As per above requirement, 71 bike racks will be provided as part of Stage 1 and 108 as part of Stage 2,3 and
4.
4.6 End of Trip Facilities

A unisex shower and 2 lockers will be provided at the ground floor for the use of commercial staff.

4.7 Car Park Layout

The car park layout of Stage 1, including the dimension of car parking bays, circulation roadways, aisles and
sight line clearance at the access driveways, drawings No. A03-01 to A03-04 dated to 04/11/2015, have been
checked for compliance with AS 2890.1 requirements.

4.8 Proposed Pedestrian/Cycle Facilities

In the study undertaken by Cardno for the Department of Transport “Cycling and Walking Routes to Stations”,
December 2014, new connections and some improvement in the existing paths were suggested, including the
following:

> Line marking and bicycle symbols for all existing shared paths

> New Connection between the shared path along North Lake Road and the shared path along Kwinana
Freeway

> Improvement in the exiting path at the intersection of Beeliar Drive and Midgegooroo Avenue

> Improvement in the connectivity between the shared path along Kwinana Freeway and the Cockburn
Gateway Shopping Centre

It is also understood that City of Cockburn bike plan will also be updated in 2015-16 financial year.

4.9 Proposed Public Transport Facilities

According to the advice obtained from PTA, no major changes are proposed to the public transport services
for the road network surrounding the Site.
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410 Intersection Performance
Analysis of the 2021 performance has been undertaken for the following access intersections:

> Sleeper Lane / Junction Boulevard
> Sleeper Lane / Signal Terrace

These identified intersections have been analysed for each scenario using the SIDRA v5.1 analysis program.
This program calculates the performance of intersections based on input parameters, including geometry and
traffic volumes. As an output SIDRA v5.1 provides values for the Degree of Saturation (DOS), queue lengths,
and delays. The generally accepted upper limits for the DOS (where it is considered that the operation of the
intersection is constrained) are:

> 0.80 for unsignalised intersections
> 0.85 for roundabouts
> 0.95 for signalised intersections

A DOS exceeding these values indicates that the intersection may exceed its practical capacity. Above these
values, users of the intersection are likely to experience unsatisfactory queuing and delays during peak hour
periods.

4.10.1 Sleeper Lane / Junction Boulevard Intersection

The analysis of the Sleeper Lane / Junction Boulevard intersection for the weekday peak hour is discussed
below. Figure 4-3 is a SIDRA layout representation of the intersection.

Figure 4-3 SIDRA Layout for Sleeper Lane / Junction Boulevard Intersection

Table 4-8 Sleeper Lane / Junction Boulevard Intersection Performance for 2021 AM Peak Hour

Intersection
Approach

Background 2021 without Background 2021 with
Development Development

L 0.06 4 A 2 0.066 4 A 2
Sleeper Lane (S)
R 0.06 4 A 2 0.06 4 A 2
Junction Boulevard L 011 1 A 0 0.11 1 A 0
(E) T 0.11 0 A 0 0.11 0 A 0
Junction Boulevard | 0.05 1 A 2 0.06 1 A 2
W) R 005 2 A 2 0.06 2 A 2
All vehicles 0.11 1 NA 2 0.11 1 NA 2
CW932300 Cardno 06 November 2015
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Table 4-2 Sleeper Lane / Junction Boulevard Intersection Performance for 2021 PM Peak Hour

Intersection
Approach

Background 2021 without Background 2021 with
Development Development

DOS

(m) (m)

L 0.01 4 A 0 0.05 6 A 1
Sleeper Lane (S)

R 0.01 4 A 0 0.05 6 A 1
Junction Boulevard - 0.07 1 A 0 0.11 1 A 0
(E) T 0.07 0 A 0 0.11 0 A 0
Junction Boulevard T 0.08 1 A 3 0.16 1 A 7
(W) R 008 2 A 3 0.16 2 A 7
All vehicles 0.08 0 NA 3 0.16 1 NA 7

As indicated in Table 4-8, the proposed intersection configuration has sufficient capacity for all approaches
under the background 2021 plus development.

The geometry of the existing intersection is considered sufficient for both operation and safety.

4.10.2 Sleeper Lane / Signal Terrace Intersection

The analysis of the Sleeper Lane / Signal Terrace intersection for the weekday peak hour is discussed
below. Figure 4-4 is a SIDRA layout representation of the intersection.

Figure 4-4 SIDRA Layout for Sleeper Lane / Signal Terrace Intersection

CW932300 Cardno 06 November 2015
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Table 4-10 Sleeper Lane / Signal Terrace Intersection Performance for 2021 AM Peak Hour

Intersection Background 2021 without
Approach Development

Background 2021 with
Development

Delay 95% Delay 95%
DOS ) LOS ?nl:)eue DOS ©) LOS grl:)eue

L 0.03 3 A 1 0.04 5 A 1
Sleeper Lane (S) T 0.03 3 A 1 0.04 4 A 1

R 0.03 3 A 1 0.04 4 A 1

L 0.05 3 A 2 0.08 3 A 5
Signal Terrace (E) T 0.05 1 A 2 0.08 2 A 5

R 0.05 3 A 2 0.08 3 A 5

L 0.05 5 A 1 0.20 8 A 6
Sleeper Lane (N) T 0.05 5 A 1 0.20 7 A 6

R 0.05 5 A 1 0.20 8 A 6

L 0.18 2 A 8 0.23 2 A 11
Signal Terrace (W) T  0.18 0 A 8 0.23 1 A 11

R 0.18 1 A 8 0.23 2 A 11
All vehicles 0.18 1 NA 8 0.23 2 NA 11

Table 4-11 Sleeper Lane / Signal Terrace Intersection Performance for 2021 PM Peak Hour

Intersection Background 2021 without
Approach Development

Background 2021 with
Development

0, 0,
DOS g‘;'ay LOS ?gn?)(/aoue DOS (DS')s'ay LOS %EJ)(/:ue

L 0.02 5 A 0 0.03 7 A 1
Sleeper Lane (S) T 0.02 4 A 0 0.03 7 A 1

R 0.02 5 A 0 0.03 7 A 1

L 0.10 2 A 5 0.11 3 A 7
Signal Terrace (E) T 0.10 1 A 5 0.11 2 A 7

R 0.10 2 A 5 0.11 3 A 7

L 0.06 5 A 2 0.21 7 A 6
Sleeper Lane (N) T 0.06 4 A 2 0.21 7 A 6

R 0.06 5 A 2 0.21 7 A 6

L 0.14 2 A 7 0.19 2 A 11
Signal Terrace W) T 0.14 1 A 7 0.19 1 A 11

R 0.14 2 A 7 0.19 2 A 11
All vehicles 0.14 1 NA 7 0.21 2 NA 11

As indicated in Table 4-10, the existing intersection configuration has sufficient capacity for all the approaches
under the background 2021 plus development.

The geometry of the existing intersection is considered sufficient for both operation and safety.

CW932300 Cardno 06 November 2015
Prepared for Fraser Property Australia 18



Lot 5 Signal Terrace, Cockburn Central
Transport Assessment

411 Safe Walk/Cycle to School

There is no school located within 800m radius of the Site and it is expected that students living in the area will
utilise public transport.
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5 Site Specific Issues

51 Site Specific Transport Issues

The Site is expected to have minimal adverse impact on the surrounding area in terms of traffic generation or
safety.

5.2 Operation of Sleeper Lane

Sleeper Lane is 6 m wide, quite narrow and will mainly serve as the access for lots 5 and 6. As defined in
Liveable Neighbourhoods a narrow local access street with the width of 6m located along the rear /side of the
property boundary that is provided for vehicular access to higher density or missed used developments,
operates as a laneway. Therefore, it is expected that Sleeper Lane will operate as a low speed environment
(30km/h) due to its appearance as a lane way.
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6 Conclusions

This Transport Assessment outlines the transport aspects of the proposed redevelopment focusing on traffic
operations, access, and car parking. Discussion regarding pedestrian, cycle parking and public transport
considerations are also provided.

This statement has been prepared in accordance with the WAPC Transport Assessment Guidelines
for Developments: Volume 4 — Individual Developments (2006) for lodgement with the development application
for the City of Cockburn.

The following conclusions have been made in regards to the proposed development:

> All 4 Stages are expected to generate relatively low traffic volumes of approximately 137 vehicle trips in
the AM peak hour and 167 vehicle trips in the PM peak hour which will have minimal impact on the
surrounding road network

> The surrounding area has good pedestrian and cyclist provision

> The Site has excellent public transport connectivity due to its close proximity to the Cockburn Central
Station

Accordingly, it is considered that the proposed development will have minimal impact in transport terms.
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SEE DRAWINGS A03-01 FOR SET-OUT OF CONTROL JOINTS.
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Lot 5 Signal Terrace, Cockburn Central
Transport Assessment

Item Status Comments/Proposals
Proposed development

= proposed land use Included Discussed in Section 3

= existing land uses Included Discussed in Section 2

= context with surrounds Included Discussed in Section 2.1
Vehicular access and parking

= access arrangements Included Discussed in Section 3.2
= public, private, disabled parking set down / pick up Included Discussed in Section 4.4
Service vehicles (non-residential)

= access arrangements Included Discussed in Section 3.3
= on/off-site loading facilities Included Discussed in Section 3.3
Service vehicles (residential)

Rubbish collection and emergency vehicle access N/A

Traffic volumes

= daily or peak traffic volumes Included Discussed in Section 2.5
= type of vehicles (e.g. cars, trucks) Included Discussed in Section 4.2
Traffic management on frontage streets Included Discussed in Sections 2.2 & 2.3
Public transport access

* nearest bus/train routes Included Discussed in Sections 2.7
= nearest bus stops/train stations Included Discussed in Sections 2.7
= pedestrian/cycle links to bus stops/train station Included Discussed in Section 2.7
Pedestrian access/facilities

= existing pedestrian facilities within the development (if any) Included Discussed in Section 2.6
= proposed pedestrian facilities within development Included Discussed in Section 4.8
= existing pedestrian facilities on surrounding roads Included Discussed in Section 2.6
= proposals to improve pedestrian access Included Discussed in Section 5.1
Cycle access/facilities

= existing cycle facilities within the development (if any) N/A

= proposed cycle facilities within the development N/A

= existing cycle facilities on surrounding roads Included Discussed in Section 2.6
= proposals to improve cycle access N/A

Site specific issues

Safety issues

= identify issues Included Discussed in Section 5.1
= remedial measures N/A
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