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SUMMARY 

This transport assessment has been prepared as part of the draft structure plan for the expansion of 
the Osborne Park Hospital (OPH). It summarises the traffic and transport assessment of the 
proposed expansion of health and related services at the OPH. 

The OPH is located in the City of Stirling, to the east of the Mitchell Freeway, as illustrated in 
Figure A. The OPH currently includes maternity services (obstetrics), general inpatient services, 
day surgery services, outpatient services, mental health and rehabilitation/ restorative services and 
specialist clinics. 

The OPH draft structure plan is based on an increase in activity on the site from 158 operational 
(funded) beds (current) to 239 beds1. The main increases would be in the areas of mental health and 
medical/ surgical services. Obstetric services are to be relocated from the OPH to other hospitals.  

Existing transport and access 

The primary access points from the surrounding public road network are on Osborne Place (off 
Dennis Street and Karrinyup Road) and Civic Place.  

Karrinyup Road currently carries around 17 700 vpd between Cedric Street and the Mitchell 
Freeway. It has a capacity of up to 35 000 vpd and is currently operating well within its operational 

capacity. 

Civic Place is a two lane road carrying about 450 vehicles per day in the vicinity of the OPH. It has 
the role of a minor neighbourhood connector and, to the east of the OPH, has residential frontage. 
The indicative maximum environmental capacity is around 3000 vpd (Liveable Neighbourhoods). 
Civic Place terminates as a cul-de-sac approximately 100m to the west of the OPH entrance.  

The Stirling train station and bus-rail interchange is approximately 15 minutes walk from the OPH. 
There are four bus services in the vicinity of OPH; three services operate along Karrinyup Road 
and one service (route 427) operates along Osborne Place with bus stops at the entrance of the 
OPH.  

A Principle Shared Path route runs along the Mitchell Freeway to Civic Place. Footpaths are also 
provided on each of the major roads in the area surrounding OPH. The pedestrian connection 

between the Stirling rail station and the OPH is not direct and requires pedestrians to deviate via 
the Stirling Civic Centre car park access road.

                                                      

1 Current bed capacity is 209 beds (source: Hardes modelling); redevelopment may also include 20 potential 
beds off site, making a total of 259 beds (source: Hardes modelling) 
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Figure A   Location of the Osborne Park Hospital 
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Existing travel demand 

The existing travel demand is summarised in Table A. 

�  Table A   Summary of travel statistics at the OPH 

Statistic Patients and visitors Employees 

Travel mode (a) 

 

85% to 89% (car- parked) 

11% to 15% other modes 

93% to 94%(car driver) 

6% to 7% other modes 

Average time at hospital (a) ~1 hour  - 

Maximum bays used for parking ~ 80  ~ 430 to 440 

Parking bays/ bed 0.51 2.78 

Total generated traffic  3000 vpd (two-way) – 19 trips/ bed 

(a) Estimate is based on car parking analysis and on SKM travel surveys at Rockingham, Swan and Armadale 

There are approximately 497 marked bays at the OPH, plus overflow parking in the designated 
grass area in the south east quadrant. Some bays are designated as special purpose bays and are not 
available for general employees or for patients/ visitors. On-site surveys identified that a maximum 
of 517 car parking spaces were used on the site. Of these, 57 cars were parked in unmarked bays, 
either on the side of the ring road (in ‘no parking’ areas) or on grassed areas around the site. 
Informal parking (parking in undesignated parking areas) is a significant problem within the OPH 
campus.  

The maximum number of cars parked at any one time was just under 450 vehicles. The difference 
between the maximum accumulated parked cars (450) and the maximum spaces used across all car 
parks (517) occurs because some car parking bays are designated for selected users (for example 
afternoon shift/ evening shift/ doctors parking) and are not available to the general public (patients/ 
visitors) or to general employees. The usage of these special purpose bays has a different profile to 
the general demand for parking.  

Estimated future traffic impacts 
The increased activity as a result of the growth of the OPH to 239 beds (on site) is estimated to 
generate an additional 1500 vehicle trips per day, distributed via Karrinyup Road (+1270 vehicles 
per day) and Civic Place (+230 vehicles per day). 

On Karrinyup Road, the impact of the structure plan activities would be to increase traffic volumes 
from 17 700 vehicles per day to 19 000 vehicles per day. With a capacity of 35 000 vehicles per 
day, Karrinyup Road can be expected to continue to operate within its capacity.  
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On Civic Place, the impact would be to increase traffic volumes from 450 vehicles per day to 680 
vehicles per day. With an environmental capacity of around 3,000 vpd, Civic Place can be expected 
to continue to operate within its capacity.  

The likely impacts of the increased traffic on the intersections of Karrinyup Road/ Dennis Street, 
Dennis Street/ Osborne Place and Cedric Street/ Civic Place have been analysed. The analysis has 
concluded that these intersections would not require any upgrading to accommodate the estimated 
additional traffic volumes.  

There would be minimal impact on residential streets within this area. The main traffic increases 
would be on Civic Place, Dennis Street and that section of Osborne Place between Dennis Street 
and the hospital accesses. 

The proposed expansion of Osborne Park Hospital would have no material impact on the potential 
for a future road connection between Stephenson Highway and Cedric Street.  

Internal access roads 
The proposed internal road and access network incorporates the extension of Civic Place as a two-
way access road (western access road) connecting to Osborne Place, plus the extension of the 
existing eastern main access from Osborne Place to meet Civic Place at a T-intersection (eastern 
access road). 

The proposed extension of Civic Place as a two-way access road would be used by hospital related 
traffic. It would not attract through traffic because the link would be longer and slower than 

alternative routes between Osborne Place and the Stirling Civic Centre, notably Hugo Street and 
Vivaldi Avenue (the extension of Osborne Place to meet Civic Place).  

It is anticipated that both the eastern and western access roads would carry about 2000 to 2500 
vehicles per day. This is a low traffic volume which can be accommodated on a single two-way 
carriageway of 6.0 m width. The design of the access roads would incorporate appropriate traffic 

management to ensure that traffic speeds remain low within the hospital environment. 

Parking 
To accommodate the structure plan activities (239 beds), a total of 770 to 790 parking bays would 
need to be provided, of which 120 bays should be designated for short term parking for patients and 
visitors. Consolidation of parking can increase overall efficiency and reduce the parking 
requirement to 760 bays.  
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Public transport 
Public transport is an important component of the structure plan, particularly in the longer term if 
the number of beds increases beyond the 239 being considered in the structure plan. 

To improve the attractiveness of public transport, a direct walk link would need to be created 
between the OPH and the Stirling train station and bus-rail interchange. In addition, improvements 
could be made to the frequency of bus service 427 during the afternoon/ evening peak period. 
Accessibility to the higher frequency bus services along Karrinyup Road could be improved 
through the installation of pedestrian crossing signals to assist pedestrians to access the eastbound 
bus stop. 

Pedestrians and cyclists 
The structure plan incorporates a number of important enhancements for pedestrians and cyclists 
including a direct pedestrian/ cycle link between Stirling train station/ bus-rail interchange and the 
OPH (by the City of Stirling); potential future Principal Shared Path along the eastern side of the 

Mitchell Freeway (by Main Roads); footpaths along the access roads, connecting with the 
surrounding footpath system; potential signalised pedestrian crossing of Karrinyup Road to access 
the eastbound bus stops; internal pedestrian and cycle system that is integrated with the external 
networks; and cycle parking, change rooms, showers and lockers in each of the major buildings to 
encourage employees to cycle to work. 

Longer term expansion 
The transport assessment has also considered the traffic and parking implications if the OPH were 
to be expanded to 300 beds in the longer term. Under this scenario, the surrounding roads and 
intersections would have adequate capacity to accommodate the estimated traffic volumes. Up to 
950 parking bays would need to be provided, of which 150 should be designated for short term 

parking for patients and visitors. Under this scenario, a higher proportion of employees would need 
to use public transport to access the site. A future structure plan would need to be developed to 
assess the long-term development needs for the site, and the implications on parking and access.   

Conclusions 
The proposed structure plan incorporates adequate provision for the transport and access needs of 
employees, patients and visitors. No adverse traffic impacts are envisaged as a result of the 
proposed increase from 158 operational (funded) beds to 239 operational beds on site at the OPH. 
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1. Introduction and background 

1.1 Purpose of this transport assessment 
This transport assessment has been prepared by Sinclair Knight Merz as part of the Osborne Park 

Hospital Structure Plan being prepared by Hames Sharley for the Department for Housing and 
Works (on behalf of the Department of Health).  

It has been prepared in accordance with the document Transport Assessment Guidelines for 
Development, Volume 2 – Structure Plans, August 2006, Western Australian Planning 
Commission. 

1.2 Transport assessment objectives 
From the WAPC Guidelines, the key objectives of a transport assessment for a structure plan are: 

�  to assess the proposed internal transport networks with respect to accessibility and safety for 
all modes: vehicles, public transport, pedestrians and cyclists; 

�  to assess the level of transport integration between the structure plan area and the surrounding 
land uses; 

�  to determine the impacts of the traffic generated by the structure plan area on the surrounding 
land uses; and  

�  to determine the impacts of the traffic generated by the structure plan on the surrounding 
transport networks. 

 

1.3 Site location and surrounding land uses 
The Osborne Park Hospital (OPH) is located in the City of Stirling, to the east of the Mitchell 
Freeway, as illustrated in Figure A. The OPH currently includes maternity services, general 
inpatient services, day surgery services, outpatient services, mental health and rehabilitation/ 
restorative services and specialist clinics. 

The land uses surrounding OPH include: 

�  to the west – Mitchell Freeway 
�  to the north and east – residential 
�  to the south – future commercial plus Stirling Civic Centre  

1.4 Proposed development 
The OPH draft structure plan is based on an increase in activity on the site from the current 158 
operational (funded) beds to 239 beds on site. The main increases would be in the areas of mental 
health and mental/ surgical services.  
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1.5 Key transport issues 
The key transport issues are travel mode, parking and access to public transport. 

�  Travel mode. Based on travel surveys at similar health care centres, about 94 per cent of 

employees, patients and visitors are car drivers, resulting in about 2,900 vehicle trips per day 
to and from the OPH.  

�  Parking. Current demand at the OPH is about 520 car parking bays per day for employees, 
patients and visitors. The current parking supply in marked car parks is inadequate to meet this 
demand. 

�  Public transport. The closest bus service to the OPH (service 427) operates every half hour 
through the evening peak period when employees leave the hospital. This level of service is 
unlikely to affect a change in travel mode from private car to public transport. Other services 
operate on Karrinyup Road to and from the Stirling train station and bus-rail interchange, but 
the bus stops are further from the OPH, and require passengers to cross Karrinyup Road to 
access a bus service.  

1.6 Layout of this transport assessment 
This transport assessment is set out in nine sections: 

�  Section 1 Introduction and background (this section) 

�  Section 2 OPH Structure Plan outline 

�  Section 3 Existing transport and access  

�  Section 4 Existing travel demand 

�  Section 5 Analysis of traffic and parking 

�  Section 6 Public transport 

�  Section 7 Cyclists and pedestrians 

�  Section 8 Summary and conclusions 
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2. OPH Structure Plan outline 

2.1 Draft Structure Plan 
The draft OPH Structure Plan is illustrated in Figure 2.1. The plan provides the framework to 

accommodate the potential future activities at the OPH. 

2.2 Future activities at OPH 
The forecast requirements for beds and places at the OPH are summarised in Table 2.1. 

�  Table 2.1  Potential growth at OPH 

 Operational beds, 2005 Beds, 2011/12 

Medical/ surgical beds 18 60 

Obstetric beds 20 0 

Same day beds 12 24 

HDU/CCU beds 0 0 

Rehab/ Restorative beds 84 89 

Mental Health beds 24 66 

Dialysis beds 0 0 

TOTAL 1582 239 

(a) Source: Osborne Park Hospital Structure Plan, Hames Sharley, September 2006. 
 
 

                                                      

2 Current bed capacity is 209 beds, source: Hardes modelling 
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�  Figure 2-1  Draft OPH Structure Plan, Hames Sharley , October 2007 
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3. Existing transport and access 

3.1 Overview 
This section of the transport assessment documents the following: 

�  existing road environment and accesses 

�  existing public transport services  

�  existing walking and cycling 

�  existing parking provision 

 

3.2 Existing road environment 
The OPH is located to the east of the Mitchell Freeway, south of Karrinyup Road and to the west/ 
north of Cedric Street, as illustrated in Figure 3.1.  

The primary access points from the surrounding public road network are on Osborne Place (off 

Dennis Street and Karrinyup Road) and Civic Place, as illustrated in Figure 3.2. 
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�  Figure 3.1 Surrounding road environment 
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�  Figure 3.2  Access points to OPH 
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Existing 24-hour traffic volumes on the surrounding network are illustrated in Figure 3.3.  

�  Figure 3.3  Existing 24-hour traffic volumes (vehic les per day) 

 

Karrinyup Road currently carries around 17 700 vpd between Cedric Street and the Mitchell 
Freeway. It has a capacity of up to 35 000 vpd and is currently operating well within its operational 
capacity. 

The intersection of Karrinyup Road and Dennis Street is a priority T-intersection. Existing peak 
hour turning movements are summarised in Appendix A. The intersection currently operates at 
level of service (LoS) B in the morning and evening peak periods3. This level of service is 
considered good for peak hour operation.  

The intersection of Dennis Street and Osborne Place is a priority T-intersection. Existing peak hour 
turning movements are summarised in Appendix A. The intersection currently operates as a good 
level of service with no observed queues or delays. 

                                                      

3 Appendix B includes a description of the operating conditions relevant to various levels of service. 
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The two main entries to the OPH from Osborne Place operate as uncontrolled driveways. There is a 
secondary entry to the south off Civic Place, this is a two lane access onto the circulation road of 
the campus. 

Civic Place is a two-lane road carrying about 450 vehicles per day in the vicinity of the OPH. It has 
the role of a minor neighbourhood connector, and, to the east of the OPH, has residential frontage. 
The indicative maximum environmental capacity is around 3000 vpd (Liveable Neighbourhoods). 
Civic Place terminates as a cul-de-sac approximately 100m to the west of the OPH entrance.  

The intersection of Civic Place and Cedric Street is a priority T-intersection. Existing peak hour 
turning movements are summarised in Appendix A. The intersection currently operates with a 
good level of service in the peak periods, with few delays or queues. 

3.3 Existing public transport services 
The Stirling train station an bus-rail interchange is approximately 15 minutes walk from the OPH. 
Bus services in the vicinity of OPH are illustrated in Figure 3.4. Bus service 427 operates along 
Osborne Place with stops at the entrance of the OPH. Bus services 423, 425, 435 operate along 
Karrinyup Road with bus stops within a two minute walk from the main buildings. However, 
access to the eastbound bus stop requires pedestrians to cross Karrinyup Road.  

The service frequencies are:  

�  427 every 15 minutes from 7am – 9am, every hour from 9am – 3pm and every 30 minutes 
from 3pm – 6pm 

�  423 every 15 minutes from 6am – 9am, every 30 minutes from 9am – 4pm, every 15 minutes 
from 4pm – 7pm, every hour from 7pm – 12am 

�  425 runs every 15 minutes from 6.30am – 8.30am, every hour from 8.30am – 3pm, every 20 
minutes from 3pm – 7pm 

�  435 hourly from 6.30pm - midnight 

3.4 Walking and cycling 
The cycle route network in the immediate vicinity of the OPH is illustrated on Figure 3.5. 

A Principle Shared Path (PSP) route runs along the Mitchell Freeway to Civic Place as outlined in 
the Perth Bicycle Network Map Series (Department of Transport, 2000). Footpaths are also 
provided on each of the major roads in the area surrounding OPH. 

3.5 Existing parking provision 
The existing parking provision at the OPH is described in detail in Section 4.2. 



�������������������� ����!"�!���� ���
���������������������
�

���" �������#������$� ������

'-2������(,� �
��'��#�* ,3��������"��"���'��
��		�2 444(,� �
��'��#�* ,3��������"��"���'��
��		
2	����( "�3"�,25�3 ��,2��
���5�3 ��2����&��66���7�

'��#�
����"%8���
���5�9�,�%�/������		
1% �� ��

��

�  Figure 3.4  Bus routes, and bus stops surrounding O PH 
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�  Figure 3.5  Cycle routes and footpaths 
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4. Existing travel demand 

4.1 Overview 
This section of the transport assessment summarises the results of travel surveys at the OPH and 

compares the findings with travel behaviour at other health campuses in the metropolitan area. 
Travel surveys were conducted by SKM in August 2006. Appendix A details the survey 
methodology and summarises the analysis of the traffic and parking surveys. 

4.2 Car park usage 
The existing parking areas are illustrated on Figure 4.1. The number of marked bays and peak 
usage is summarised in Table 4.1. 

�  Table 4.1   Parking availability and usage at the O PH 

Area Marked bays 
ACROD bays 

Designated bays Maximum use 
Cars in 

unmarked bays 

A1 80  67  

A2 16  16 1 

A3 8  8 4 

A4 39 6 42  

A4.1 26  20  

B1 97 2 91 8 

B1.1 25  23  

B1.2 20  17  

E1 21  17  

E1.1    13 

E2 10  10  

E2.1    10 

F1 39  37  

F1.1    14 

F1.2    4 

F2 24  22  

G1 84  76 3 

G1.1 (14)  14  

Total 485 +14 12 460 57 

Source: SKM parking beat surveys, 6am to 6pm, Wednesday 9 August 2006 (refer to Appendix A).  

There are approximately 497 marked bays at the OPH, plus overflow parking in the designated 
grass area in the south east quadrant (G1.1). Some bays are designated as special purpose bays and 
are not available for general employees or for patients/ visitors. On-site surveys identified that a 
maximum of 517 parking spaces were used on the site (Table 4.1). Of these, 57 cars were parked 
in unmarked bays, either on the side of the ring road (in ‘no parking’ areas) or on grassed areas 
around the site (locations G1.1, E1.1, F1.1 on Figure 4.1). 
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�  Figure 4.1  Car parking areas, OPH 
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The parking profile for all parked areas is illustrated in Figure 4.2. 

�  Figure 4.2   Parking profile – all parked areas 

 
The maximum number of cars parked at any one time was just under 450 vehicles (Figure 4.1). 
This may be compared with the total of 517 car parking spaces used during the day. The difference 
between the maximum accumulated parked cars (450) and the maximum of spaces used (517) 
occurs because some car parking bays are designated for selected users (for example afternoon 
shift/ evening shift/ doctors parking) and are not available to the general public (patients/ visitors) 
or to general employees. The usage of these special purpose bays has a different profile to the 
general demand for parking.  

Further information about parking profiles in each car park (or group of car parks) is included in 
Appendix A.  

The parking duration in the main visitor car parking areas is summarised in Figure 4.3.  The 
surveys identified that more than 50 per cent of the designated visitor parking bays were occupied 
by employees for periods of more than four hours (in fact they were occupied all day). Further 
information about parking profiles in each car park (or group of car parks) is included in Appendix 
A.  
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�  Figure 4.3  Parking duration, visitor car parks, A1 , A2, A3, A4, F2 

 

Informal parking (parking in undesignated parking areas) is a significant problem within the OPH 

campus. On the day of the parking survey about 57 vehicles were observed to be parked in 
undesignated areas, as summarised in Table 4.1. The majority of this parking was for more than 
four hours indicating that the majority of parking in undesignated areas is by employees. 

The total parking demand for the OPH has been estimated as follows: 

�  Patients/ visitors ~ 80 bays 

�  Employees ~ 430 to 440 bays 

Based on the current profile of activities at the OPH, the ratio of total parking per bed is: 

Patient/visitor parking = 0.51 parking bays/ bed (80 car parking bays/ 158 beds) 

Employee parking = 2.78 parking bays/ bed (440 car parking bays/ 158 beds) 

This overall parking rate is applicable for all activities on the site, where bed numbers have been 
used as a proxy to describe the total level of activity. 
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4.3 Comparison with parking at other health care ca mpuses 
Table 4.3 provides a comparison of parking usage at other health care campuses (source: SKM 
travel surveys at health care campuses, conducted in 2005 and 2006). 

�  Table 4.2   Comparison of car parking 

  Employees Patients/ Visitors 

Health care 
centre 

2004/5 
beds 

staff car 
parking 
spaces 

total staff 
parking 
demand 

% car 
driver 

ratio staff 
parking/ 

bed 

maximum 
visitor 

parking 
demand 

% car 
driver 

ratio 
visitor 

parking / 
bed 

Osborne Park 
Hospital 

158 440 440 
93%-94% 
(assumed) 

2.78 80 
85%-89% 
(assumed) 

0.51 

Armadale (a) 170 427 527 93% 3.1 110 86% 0.7 

Swan (b) 149 213 370 94% 2.5 90 85% 0.6 

Rockingham 85 180 170 93% 2.0 60 89% 0.7 

PMH 256 533 820 83% 3.2 300 85% 1.2 

KEMH 276 376 630 89% 2.3 120 85% 0.4 

QEIIMC (c) 600 2360 2360 85% 3.9 650 78% 1.1 

RPH (d) 704 1440 2380 74% 3.4 n/a 57% n/a 

JHC  306 590+ 680 92% 2.2 210 90% 0.7 

SJGHC 295 (e) - 670 - 2.3 310 - 1.1 

a) Number of beds believed to be 170 at time of survey (CSF states 207 in 2004/5) 

b) Number of beds believed to be 149 at time of survey (CSF states 206 in 2004/5) 

c) Number of beds believed to be 600 at time of survey. Note – oral health centre excluded. 

d) High level of health related activity, not associated with ward.  

e) Includes 50% of new ward areas 

 
At smaller health care centres, the ratio of staff parking bays per bed ranges from 2.0 through to 
3.1. However at larger health care centres, with significantly higher levels of non-ward activity, the 
number of non-ward staff increases. Hence the ratio of parking/ bed increases (3.4 to 3.9). The 3.4 
ratio is at RPH where parking demand is significantly restrained. 

At the OPH, the staff parking ratio per bed (2.78 bays/bed) is consistent with the findings at other 
small metropolitan health care centres 

At small health care centres, the patient/ visitor parking ratios per bed are 0.6 to 0.7 bays per bed, 
whilst at larger centres, the ratios are around 1.1 to 1.2 bays per bed (due to non-ward activities). At 
the OPH, the patient/visitor parking ratio per bed (0.51 bays/bed) is lower than at other small 
metropolitan centres. This is because the OPH has a different mix of specialist activities compared 
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with the other metropolitan hospitals surveyed. From Table 2.1, about 68 per cent of beds (108 
beds out of 158 beds) are associated with rehabilitation/ restorative and mental health services. 
These services generate lower levels of transport demand compared with higher intensity services, 
such as medical/ surgical and same day beds. In addition, the OPH has no emergency services. 

4.4 Total traffic to the OPH 
The total 24-hour traffic to and from OPH is about 3,000 vpd, as summarised in Figure 4.4.  

�  Figure 4.4   Profile of weekly traffic to and from OPH  
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As illustrated in Figure 4.4, the majority of traffic enters and leaves via the main entrance and the 
outpatients entrance to Osborne Place. The Civic Place access is used by about 15 per cent of 
people to the OPH. 

Based on the current profile of activities at the OPH, the ratio of total traffic per bed is: 

Traffic generation = 19 trips/bed (3000 trips/ 158 beds) 

This overall traffic generation is for all activities on the site, where bed numbers has been used as a 
proxy to describe the total level of activity. 
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The hourly profile of vehicles to and from OPH is summarised in Figure 4.5. The peak periods are 
8am to 9am and 3pm to 5pm. 

�  Figure 4.5  Profile of vehicles arriving and leavin g OPH 

 

4.5 Summary of travel demand 
Table 4.3 summarises the key travel statistics at OPH. 

�  Table 4.3  Summary of travel statistics 

Statistic Patients and visitors Employees 

Travel mode (a) 

 

85% to 89% (car- parked) 

11% to 15% other modes 

93% to 94%(car driver) 

6% to 7% other modes 

Average time at hospital (a) ~1 hour  - 

Maximum bays used for parking ~ 80  ~ 430 to 440 

Parking bays/ bed 0.51 2.78 

Total generated traffic  3000 vpd (two-way) – 19 trips/ bed 

(a) Estimate is based on SKM travel surveys at Rockingham, Swan and Armadale 
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5. Analysis of traffic and parking 

5.1 Overview 
This section of the transport assessment examines the implications of the proposed increase in 

activity at OPH.  

5.2 Traffic modelling 
The internationally recognised intersection modelling tool aaSIDRA has been used to assess the 
implication of additional traffic on the surrounding road network. aaSIDRA, and its outputs, are 
described in Appendix B.  Two scenarios were considered: 

�  Structure Plan 1: 239 beds, as set out in the Osborne Park Hospital Structure Plan, Hames 
Sharley, September 2006 

�  Longer term: 300 beds, potential development on the site in the very long term     

 

5.3 Estimated increase in traffic to and from OPH 
The estimated increases in overall traffic volumes are summarised in Table 5.1.   

�  Table 5.1  Estimated increase in traffic volumes to  and from the OPH 

CIVIC PLACE        

Scenario Beds in 
operation 

Generated 
traffic per 
day, two-
way, vpd 

Access via 
Civic Place, 

vpd 

AM 
peak in 
(vph) 

AM 
peak 
out 

(vph) 

PM 
peak in 
(vph) 

PM 
peak 
out 

(vph) 

Current 158 3000 450 27 10 31 23 

Structure Plan 239 4500 680 41 15 47 35 

Traffic increase  1500 230 14 5 16 12 

 

Long term 300 5700 860 52 19 59 44 

Traffic increase  2700 410 25 9 28 21 

        
DENNIS STREET AND OSBORNE PLACE       

Scenario 
Beds in 

operation 

Generated 
traffic per 
day, two-
way, vpd 

Access via 
Dennis 

Street, vpd 

AM 
peak in 
(vph) 

AM 
peak 
out 

(vph) 

PM 
peak in 
(vph) 

PM 
peak 
out 

(vph) 

Current 158 3000 2550 134 33 41 164 

Structure Plan 239 4500 3820 201 49 61 246 

Traffic increase  1500 1270 67 16 20 82 

 

Long term 300 5700 4840 254 63 78 311 

Traffic increase  2700 2290 120 30 37 147 
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The estimated traffic volume increases have been applied to the existing peak hour turning volumes 
and analysed using aaSIDRA. All intersections have been modelled for the structure plan scenario 
and for a long term 300 bed scenario. 

5.4 Karrinyup Road 
The increase in traffic to the OPH is estimated to increase traffic volumes on Karrinyup Road by up 
to a maximum of 1270 vpd (structure plan) and 2290 vpd (long term), as summarised in Table 5.1 
(Dennis Street and Osborne Place). 

Thus the increased demand associated with the structure plan activities would result in a traffic 

volume of about 19,000 vpd (17,700 vpd (existing) + 1,270 vpd, rounded). With a capacity of 
35,000 vpd, Karrinyup Road can be expected to continue to operate within its capacity.  

The increased demand associated with the long term 300 bed scenario would result in a traffic 
volume of about 20,000 vpd (17,700 vpd (existing) + 2,290 vpd, rounded). With a capacity of 
35,000 vpd, Karrinyup Road can be expected to continue to operate within its capacity.  

5.5 Intersection of Karrinyup Road and Dennis Stree t 
The intersection would continue to operate at level of service (LoS) B/C, with marginally 
prolonged queues and delays, as illustrated in Table 5.2. The SIDRA output is included in 
Appendix B.  

From Table 5.2, in the AM peak, the level of service for the right turn from Dennis Street to 

Karrinyup Road would increase from LoS B/C to LoS C/C . This level of service is considered 
acceptable for an AM peak period. 

In the PM peak, the level of service would remain the same at LoS C/B. This level of service is 
considered acceptable for a PM peak period. 
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�  Table 5.2   SIDRA analysis of Karrinyup Road and De nnis Street 

AM Peak (8 am – 9 am) PM Peak (4 pm – 5 pm) 

Intersection / 
Approach 

Average 
Delay 

(seconds) 

95% back 
of queue 

(m) 

Level of 
Service 

Average 
Delay 

(seconds) 

95% back of 
queue (m) 

Level of 
Service 

Existing  

Dennis St stage 
1 

14.4 3 LOS B 16.9 13 LOS C 

Dennis St stage 
2 19.6 2 LOS C 12.4 2 LOS B 

Karrinyup Rd 
East 

0.8 0 LOS A 0.3 0 LOS A 

Karrinyup Rd 
West 1.8 11 LOS A 1.2 4 LOS A 

All 2.1 11 
Not 

applicable 3 13 
Not 

applicable 

Future – Structure Plan, OPH development with 239 b eds 

Dennis St stage 
1 15.3 4 LOS C 19.7 29 LOS C 

Dennis St stage 
2 

19.7 3 LOS C 12.5 4 LOS B 

Karrinyup Rd 
East 1.1 0 LOS A 0.4 0 LOS A 

Karrinyup Rd 
West 

2.9 23 LOS A 1.6 5 LOS A 

All 3.1 23 Not 
applicable 

4.8 29 Not 
applicable 

Future – Long term, OPH development with 300 beds 

Dennis St stage 
1 15.4 4 LOS C 21 36 LOS C 

Dennis St stage 
2 19.8 4 LOS C 12.6 5 LOS B 

Karrinyup Rd 
East 

1.2 0 LOS A 0.5 0 LOS A 

Karrinyup Rd 
West 3 24 LOS A 1.7 6 LOS A 

All 3.2 24 
Not 

applicable 5.5 36 
Not 

applicable 
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5.6 Intersection of Dennis Street and Osborne Place  
The likely future operation of the intersection has been modelled using SIDRA. The results are 
summarised in Table 5.3, with the SIDRA outputs included in Appendix B.  

In the morning and evening peaks, the level of service is expected to remain at LoS A, with few 
delays or queues. 

The analysis has therefore concluded that the intersection of Dennis Street and Osborne Place 
would not require upgrading as a result of the increased traffic associated with the OPH.  

�  Table 5.3  SIDRA analysis of Dennis Street and Osbo rne Place 

AM Peak (8 am – 9 am) PM Peak (4 pm – 5 pm) 

Intersection / 
Approach 

Average 
Delay 

(seconds) 

95% back 
of queue 

(m) 

Level of 
Service 

Average 
Delay 

(seconds) 

95% back 
of queue 

(m) 

Level of 
Service 

Existing  

Osborne St east 8.1 1 LOS A 8.3 4 LOS A 

Dennis St 8.5 9 LOS A 8.6 2 LOS A 

Osborne St west 5.3 0 LOS A 6.7 0 LOS A 

All 8.2 9 
Not 

Applicable 
8.1 4 

Not 
Applicable 

Future – Structure Plan, OPH development with 239 b eds 

Osborne St east 8.3 2 LOS A 8.6 8 LOS A 

Dennis St 8.6 14 LOS A 8.8 3 LOS A 

Osborne St west 6.1 0 LOS A 7.3 0 LOS A 

All 8.4 14 
Not 

Applicable 8.4 8 
Not 

Applicable 

Future –Long term, OPH development with 300 beds 

Osborne St east 8.3 2 LOS A 8.6 10 LOS A 

Dennis St 8.6 17 LOS A 8.9 4 LOS A 

Osborne St west 6.2 0 LOS A 7.4 0 LOS A 

All 8.4 17 Not 
Applicable 

8.5 10 
Not 

Applicable 

 

5.7 Dennis Street 
The traffic volume on Dennis Street is estimated to increase from around 3380 vpd to 4550 vpd as 
a result of the OPH draft structure plan activities (comprising existing volume of 3380 vpd with 
increased traffic 1270 vpd). In the long term (300 bed scenario) the estimated volume is 5570 vpd. 
These traffic volumes can be accommodated on Dennis Street without the need for upgrade.  
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5.8 Intersection of Civic Place and Cedric Street 
The right turn exit from Civic Place would continue to operate at LoS B/D in the AM peak , with 
marginally prolonged queues and delays, as illustrated in Table 5.4. The SIDRA output is included 
in Appendix B.  

From Table 5.4, the level of service is expected to increase from LoS C/B to LoS C/C in the PM 
peak. This level of service is considered acceptable for a peak period. 

�  Table 5.4  SIDRA analysis of Civic Place and Cedric  Street 

AM Peak (8 am – 9 am) PM Peak (4 pm – 5 pm) 

Intersection / 
Approach 

Average 
Delay 

(seconds) 

95% back 
of queue 

(m) 

Level of 
Service 

Average 
Delay 

(seconds) 

95% back of 
queue (m) 

Level of 
Service 

Existing  

Cedric St South 0.9 0 LOS A 0.3 0 LOS A 

Cedric St North 0.4 2 LOS A 0.2 1 LOS A 

Civic Pl stage 1 11.3 3 LOS B 18.2 4 LOS C 

Civic Pl stage 2 28.3 8 LOS D 14.9 3 LOS B 

All 1.8 8 Not 
Applicable 

1.3 4 Not 
Applicable 

Future – Structure Plan, OPH development with 239 b eds 

Cedric St South 1.1 0 LOS A 0.4 0 LOS A 

Cedric St North 0.5 3 LOS A 0.4 2 LOS A 

Civic Pl stage 1 11.4 4 LOS B 18.5 6 LOS C 

Civic Pl stage 2 28.7 9 LOS D 15 3 LOS B 

All 2 9 
Not 

Applicable 1.6 6 
Not 

Applicable 

Future – Very long term, OPH development with 300 b eds 

Cedric St South 1.1 0 LOS A 0.5 0 LOS A 

Cedric St North 0.5 3 LOS A 0.4 2 LOS A 

Civic Pl stage 1 11.4 4 LOS B 18.7 6 LOS C 

Civic Pl stage 2 28.9 10 LOS D 15 3 LOS C 

All 2.1 10 Not 
Applicable 1.8 6 Not 

Applicable 
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5.9 Internal road and access network 
The proposed internal road and access network is illustrated in the draft OPH Structure Plan, 
Figure 2.1. The plan incorporates: 

�  extension of Civic Place as a two-way road connecting to Osborne Place, forming the western 
access road; 

�  extension of the existing eastern main access from Osborne Place to meet Civic Place at a T-
intersection (eastern access road); and 

�  access links to pick-up and set-down areas for the main buildings, connecting to the eastern 
access road and Civic Place.  

The proposed extension of Civic Place as a two-way road would be used by hospital related traffic. 
It would not attract through traffic because the link would be longer and slower than alternative 
routes between Osborne Place and the Stirling Civic Centre, notably Hugo Street and Vivaldi 
Avenue.  

Based on an estimated total traffic volume of 4,500 vehicles per day to/ from OPH, it is anticipated 
that both the eastern access road and the western access road would carry about 2,000 to 2,500 
vehicles per day. This is a low traffic volume and could be accommodated on a single two-way 
carriageway of 6.0 m width. The design of the access roads would need to incorporate appropriate 
traffic management to ensure that traffic speeds remain low within the hospital environment. 

5.10 Parking 
The assessment of future car parking demand has considered: 

�  the percentage of employees, patients and visitors who will arrive by private car, and 

�  the efficiency of the parking areas to accommodate the parking needs of employees, patients 
and visitors. 

The initial assessment has been based on employees, patients and visitors continuing to use private 
cars at the same ratio as today, i.e. no increase in walking, cycling and public transport. The 
Department of Health is currently developing a ‘whole of health’ policy for access and parking at 
each of the metropolitan health campuses. It is likely that the policy framework that will be adopted 
will incorporate strategies to reduce the number of employees arriving by private car and increase 
access by more sustainable transport modes including public transport, car pooling, walking and 
cycling. Hence there is potential for demand for private car parking to reduce in the longer term. 

The existing parking areas at the OPH are not efficient because parking is located in a number of 
small parking areas located throughout the site. As identified in Section 4.1, a maximum of 450 
cars were parked at any one time, although 517 car parking bays were used. About 10 per cent of 
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all bays need to be reserved for special purposes parking – afternoon shift/ evening shift/ visiting 
medical practitioners/ ACROD bays/ servicing etc.  Based on the surveys, if parking could be 
consolidated, about 20 fewer bays would have been needed. Hence there would have been a 
reduction in supply needs of four per cent (20 bays out of 517).  

Based on the current percentage of employees arriving as a private car driver, the estimated 
numbers of parking bays that would be needed to service the expanded hospital are summarised in 
Table 5.5. 

�  Table 5.5  Estimated number of parking bays 

Scenario Beds Employees 
parking bays 

Patient/ visitor 
parking bays 

Total parking 
bays 

Total parking 
bays, if reduced 
by 4% efficiency 

factor 

Existing 208 430 to 440 80 510 to 520  

Structure plan 239 650 to 670 120 770 to 790 760 

Parking increase  230 40 270 260 

 

Very long term 300 820 to 840 150 970 to 990 950 

Parking increase  400 70 470 450 

 
From Table 5.5, for the structure plan activities (239 beds) a total of 770 to 790 parking bays 
would need to be provided, of which 120 bays should be designated for short term parking for 
patients and visitors. Efficiency can be achieved though consolidation of parking and fewer bays 
would be needed (760 bays in total).  

For the very long term scenario with 300 beds, up to 950 parking bays (consolidated) would need 
to be provided, of which 150 should be designated for short term parking for patients and visitors. 
Under this scenario, a higher proportion of employees would need to use public transport to access 
the site. By this stage the ‘whole of health’ policy for access and parking would have been 
implemented and the overall demand for parking would have reduced. A future structure plan 
would need to be developed to assess the long-term development needs for the site, and the 
implications on parking and access.   
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6. Public transport  

6.1 Overview 
This section of the transport assessment describes the public transport strategy for the OPH.  

6.2 Demand for public transport 
The numbers of employees, patients and visitors currently arriving and departing by public 
transport is very low. The main reasons are: 

�  there are no restrictions on car parking at the site; 

�  car parking is provided free to all employees and all patients and visitors; 

�  whilst the site is within a ten minute ‘crow flight’ walking distance from the train station (800 
m), there is no direct pedestrian link. In practice, a person would need to walk via the Stirling 
Civic Centre car park access link, increasing the walking distance to 1.3 km and the walk time 
to 16 min (at an average walking speed of 4.8 km/hr); and 

�  whilst buses on route 427 operate every 15 minutes in the morning peak, the service reduces to 
half hourly in the evening peak and is hence less convenient for accessing Stirling train station 
and bus-rail interchange. An employee may need to wait a considerable time for the next bus 
or may need to walk to, and cross, Karrinyup Road to access a bus to the station.  

6.3 Improved access to public transport 
The future Stirling Regional Centre development is proposed to include a future pedestrian link to 
the Stirling train station and bus-rail interchange. This would provide a direct walk link between 
the OPH and the station/ interchange, making public transport more attractive as an access mode to 
the OPH.   

Further improvements to accessibility by public transport could be achieved by increasing the 
frequency of service 427 and improving the pedestrian crossing at Karrinyup Road. 

The frequency of service 427 could be increased to every 15 minutes during the evening peak 
period to match the frequency in the morning peak period. An important consideration with an 
increase in this service is the potential future requirement to introduce traffic signals at the 
intersection of Cedric Street and Civic Place to assist buses turning right out of Civic Place to 
Cedric Street, especially during peak periods.   

A pedestrian signalised crossing could be provided to assist pedestrians from the OPH to safely and 
conveniently cross Karrinyup Road to and from the eastbound bus stop. This would provide better 
access to the higher frequency of buses at this bus stop including services 423, 425 and 435. 
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6.4 Summary 
Public transport is an important component of the structure plan, particularly in the longer term if 
the number of beds increases beyond the 239 being considered in the structure plan. 

To make public transport more attractive, a direct walk link would need to be created between the 
OPH and the Stirling train station and bus-rail interchange. In addition, improvements could be 
made to the frequency of service 427 during the afternoon/ evening peak period. Accessibility to 
the higher frequency services along Karrinyup Road could be improved through the installation of 
pedestrian crossing signals to assist pedestrians to access the eastbound bus stop. 
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7. Cyclists and pedestrians 

The proposed cyclist and pedestrian routes are illustrated on Figure 7.1. The main differences 
between the existing pedestrian/ cycle network (Figure 3.5) and the proposed pedestrian/ cycle 
network are: 

�  direct pedestrian/ cycle link between the OPH and the Stirling train station and bus-rail 
interchange (by others); 

�  planned future Principal Shared Path along the eastern side of the Mitchell Freeway (by Main 
Roads); 

�  footpaths alongside the eastern and western access roads, connecting with the surrounding 
footpath system; 

�  signalised pedestrian crossing of Karrinyup Road to assist pedestrians to access the eastbound 
bus stop (as discussed in Section 6); 

�  internal pedestrian and cycle network that is integrated with the external network; and 

�  cycle parking, change rooms, showers and lockers in each of the major buildings to encourage 
employees to cycle to work. 
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�  Figure 7.1  Proposed cycle and pedestrian network 
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8. Summary and conclusions 

This transport assessment has been prepared as part of the draft structure plan for the expansion of 
the Osborne Park Hospital (OPH). It summarises the traffic and transport assessment of the 
proposed expansion of health and related services at the OPH. 

The OPH is located in the City of Stirling, to the east of the Mitchell Freeway, as illustrated in 
Figure A. The OPH currently includes maternity services (obstetrics), general inpatient services, 
day surgery services, outpatient services, mental health and rehabilitation/ restorative services and 
specialist clinics. 

The OPH draft structure plan is based on an increase in activity on the site from the current 158 
operational (funded) beds to 239 beds on site. The main increases would be in the areas of mental 
health and medical/ surgical services. Obstetric services are to be relocated from the OPH to other 
hospitals.  

8.1 Existing transport and access 
The primary access points from the surrounding public road network are on Osborne Place (off 
Dennis Street and Karrinyup Road) and Civic Place.  

Karrinyup Road currently carries around 17 700 vpd between Cedric Street and the Mitchell 
Freeway. It has a capacity of up to 35 000 vpd and is currently operating well within its operational 
capacity. 

Civic Place is a two lane road carrying about 450 vehicles per day in the vicinity of the OPH. It has 
the role of a minor neighbourhood connector and, to the east of the OPH, has residential frontage. 
The indicative maximum environmental capacity is around 3000 vpd (Liveable Neighbourhoods). 
Civic Place terminates as a cul-de-sac approximately 100m to the west of the OPH entrance.  

The Stirling train station and bus-rail interchange is approximately 15 minutes walk from the OPH. 
There are four bus services in the vicinity of OPH; three services operate along Karrinyup Road 

and one service (route 427) operates along Osborne Place with bus stops at the entrance of the 
OPH.  

A Principle Shared Path route runs along the Mitchell Freeway to Civic Place. Footpaths are also 
provided on each of the major roads in the area surrounding OPH. The pedestrian connection 
between the Stirling rail station and the OPH is not direct and requires pedestrians to deviate via 

the Stirling Civic Centre car park access road. 
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8.2 Existing travel demand 
The existing travel demand is summarised in Table 8.1. 

�  Table 8.1   Summary of travel statistics at the OPH  

Statistic Patients and visitors Employees 

Travel mode (a) 

 

85% to 89% (car- parked) 

11% to 15% other modes 

93% to 94%(car driver) 

6% to 7% other modes 

Average time at hospital (a) ~1 hour  - 

Maximum bays used for parking ~ 80  ~ 430 to 440 

Parking bays/ bed 0.51 2.78 

Total generated traffic  3000 vpd (two-way) – 19 trips/ bed 

(a) Estimate is based on car parking analysis and on SKM travel surveys at Rockingham, Swan and Armadale 

There are approximately 497 marked bays at the OPH, plus overflow parking in the designated 
grass area in the south east quadrant. Some bays are designated as special purpose bays and are not 
available for general employees or for patients/ visitors. On-site surveys identified that a maximum 
of 517 car parking spaces were used on the site. Of these, 57 cars were parked in unmarked bays, 
either on the side of the ring road (in ‘no parking’ areas) or on grassed areas around the site. 
Informal parking (parking in undesignated parking areas) is a significant problem within the OPH 
campus.  

The maximum number of cars parked at any one time was just under 450 vehicles. The difference 
between the maximum accumulated parked cars (450) and the maximum spaces used across all car 
parks (517) occurs because some car parking bays are designated for selected users (for example 
afternoon shift/ evening shift/ doctors parking) and are not available to the general public (patients/ 
visitors) or to general employees. The usage of these special purpose bays has a different profile to 
the general demand for parking.  

8.3 Estimated future traffic impacts 
The increased activity as a result of the growth of the OPH to 239 beds is estimated to generate an 
additional 1500 vehicle trips per day, distributed via Karrinyup Road (+1270 vehicles per day) and 
Civic Place (+230 vehicles per day). 

On Karrinyup Road, the impact of the structure plan activities would be to increase traffic volumes 
from 17 700 vehicles per day to 19 000 vehicles per day. With a capacity of 35 000 vehicles per 
day, Karrinyup Road can be expected to continue to operate within its capacity.  

On Civic Place, the impact would be to increase traffic volumes from 450 vehicles per day to 680 
vehicles per day. With an environmental capacity of around 3,000 vpd, Civic Place can be expected 
to continue to operate within its capacity.  



�������������������� ����!"�!���� ���
���������������������
�

���" �������#������$� ������

'-2������(,� �
��'��#�* ,3��������"��"���'��
��		�2 444(,� �
��'��#�* ,3��������"��"���'��
��		
2	����( "�3"�,25�3 ��,2��
���5�3 ��2����&��66���7�

'��#�
����"%8���
���5�9�,�%�/������		
1% �� ��

��

The likely impacts of the increased traffic on the intersections of Karrinyup Road/ Dennis Street, 
Dennis Street/ Osborne Place and Cedric Street/ Civic Place have been analysed. The analysis has 
concluded that these intersections would not require any upgrading to accommodate the estimated 
additional traffic volumes.  

There would be minimal impact on residential streets within this area. The main traffic increases 
would be on Civic Place, Dennis Street and that section of Osborne Place between Dennis Street 
and the hospital accesses. 

The proposed expansion of Osborne Park Hospital would have no material impact on the potential 
for a future road connection between Stephenson Highway and Cedric Street.  

8.4 Internal access roads 
The proposed internal road and access network incorporates the extension of Civic Place as a two-
way road connecting to Osborne Place, plus the extension of the existing eastern main access from 
Osborne Place to meet Civic Place at a T-intersection. 

The proposed extension of Civic Place as a two-way road would be used by hospital related traffic. 
It would not attract through traffic because the link would be longer and slower than alternative 
routes between Osborne Place and the Stirling Civic Centre, notably Hugo Street and Vivaldi 
Avenue (the extension of Osborne Place to meet Civic Place).  

It is anticipated that both the eastern and western access roads would carry about 2000 to 2500 
vehicles per day. This is a low traffic volume which can be accommodated on a single two-way 

carriageway of 6.0 m width. The design of the access roads would incorporate appropriate traffic 
management to ensure that traffic speeds remain low within the hospital environment. 

8.5 Parking 
To accommodate the structure plan activities (239 beds), a total of 770 to 790 parking bays would 
need to be provided, of which 120 bays should be designated for short term parking for patients and 
visitors. Consolidation of parking can increase overall efficiency and reduce the parking 
requirement to 760 bays.  

8.6 Public transport 
Public transport is an important component of the structure plan, particularly in the longer term if 
the number of beds increases beyond the 239 being considered in the structure plan. 

To improve the attractiveness of public transport, a direct walk link would need to be created 
between the OPH and the Stirling train station and bus-rail interchange. In addition, improvements 
could be made to the frequency of bus service 427 during the afternoon/ evening peak period. 
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Accessibility to the higher frequency bus services along Karrinyup Road could be improved 
through the installation of pedestrian crossing signals to assist pedestrians to access the eastbound 
bus stop. 

8.7 Pedestrians and cyclists 
The structure plan incorporates a number of important enhancements for pedestrians and cyclists 
including a direct pedestrian/ cycle link between Stirling train station/ bus-rail interchange and the 
OPH (by the City of Stirling); potential future Principal Shared Path along the eastern side of the 
Mitchell Freeway (by Main Roads); footpaths along the eastern and western access roads, 
connecting with the surrounding footpath system; potential signalised pedestrian crossing of 
Karrinyup Road to access the eastbound bus stops; internal pedestrian and cycle system that is 
integrated with the external networks; and cycle parking, change rooms, showers and lockers in 
each of the major buildings to encourage employees to cycle to work. 

8.8 Longer term expansion 
The transport assessment has also considered the traffic and parking implications if the OPH were 
to be expanded to 300 beds in the longer term. Under this scenario, the surrounding roads and 
intersections would have adequate capacity to accommodate the estimated traffic volumes. Up to 
950 parking bays would need to be provided, of which 150 should be designated for short term 
parking for patients and visitors. Under this scenario, a higher proportion of employees would need 
to use public transport to access the site. A future structure plan would need to be developed to 
assess the long-term development needs for the site, and the implications on parking and access.   

8.9 Conclusions 
The proposed structure plan incorporates adequate provision for the transport and access needs of 
employees, patients and visitors. No adverse traffic impacts are envisaged as a result of the 

proposed increase from 158 operational (funded) beds to 239 operational (funded) beds on site at 
the OPH. 
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Appendix A Travel surveys at OPH 

A.1 Survey methodology 
The survey methodology was developed in close collaboration with senior representatives from the 

OPH and incorporated traffic and parking counts on the surrounding road network and in the car 
parks. The methodologies for each survey are described in the following sections.  

A.2 Car park beat 
Car parking beats were conducted on Wednesday 9 August 2006 between 6 am and 6 pm.  The 
purpose of the parking beat survey was to help identify parking demand and utilisation around the 
hospital.  

A copy of the map for the car parking beat survey is included as Figure A.1.  Car parking for the 
health campus was divided into four sections: 

�  main visitor car park (1); 

�  outpatients parking area (2); 

�  Osborne Lodge parking (3); 

�  restorative unit parking (4); 

SKM surveyors carried out parking beat surveys every half hour on visitor car parks (A1, A2, A3, 
A4, F2 and G1.1) and every two hours on staff car parks (A4.1, B1, B1.1, B1.2, E1, E2 and G1), 
recording the last three digits of vehicles parked in each bay.  The number plates were recorded so 
that a parking duration could be determined. The data was analysed using an Excel spreadsheet 
model. 

A.3 Traffic turning volumes 
Turning counts were undertaken on Wednesday 9 August 2006 between 7.30 am and 9.30 am and 

4.30 pm and 6.30 pm at the intersections of Karrinyup Road/ Dennis Street, Cedric Street/ Civic 
Place and Dennis Street/ Osborne Place. These intersections were selected as those that would be 
most impacted by an increase in activity at OPH. 

A.4 Other data 
Total traffic volumes for the full week were obtained from automatic traffic counters located at the 
main entrance (off Osborne Place), the outpatients entrance (off Osborne Place) and on Civic Place 
east of the hospital entrance. SCATS traffic volumes for the intersection of Karrinyup Road and 
Cedric Street were obtained from Main Roads Western Australia. 
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�  Figure A.1  Parking beat zones 
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A.5 Turning count data 
Turning count survey data for the three main intersections are summarised in the following 
sections. 

A.5.1 Osborne Place/ Dennis Street 
AM count 

7.30-7.45 7.45-8.00 8.00-8.15 8.15-8.30 8.30-8.45 8.45-9.00 9.00-9.15 9.15-9.30 Total

Dennis Street left into 
Osborne Place 25 37 42 52 49 39 40 31 315
Osborne Place left into 
of Dennis Street 6 1 5 1 6 4 5 5 33
Dennis Street right into 
Osborne Place 13 20 6 16 24 24 21 15 139
Osborne Place right 
into Dennis Street 14 13 5 17 11 14 8 16 98
Osborne Place 
(Eastbound) 1 3 3 2 1 2 0 3 15
Osborne Place 
(Westbound) 3 0 1 0 1 1 1 3 10
All movements 62 74 62 88 92 84 75 73 610  

PM count 

4.30-4.45 4.45-5.00 5.00-5.15 5.15-5.30 5.30-5.45 5.45-6.00 6.00-6.15 6.15-6.30 Total

Dennis Street left into 
Osborne Place 10 18 10 13 13 14 7 16 101
Osborne Place left into 
of Dennis Street 7 8 7 5 13 6 4 6 56
Dennis Street right into 
Osborne Place 4 4 2 4 5 10 15 12 56
Osborne Place right 
into Dennis Street 42 37 37 25 22 21 17 13 214
Osborne Place 
(Eastbound) 3 2 1 0 2 2 2 1 13
Osborne Place 
(Westbound) 4 1 1 1 1 3 3 2 16
All movements 70 70 58 48 56 56 48 50 456  

A.5.2 Karrinyup Road/ Dennis Street 
AM Count 

7.30-7.45 7.45-8.00 8.00-8.15 8.15-8.30 8.30-8.45 8.45-9.00 9.00-9.15 9.15-9.30 Total
Karrinyup Road left 
into Dennis Street 14 11 14 15 23 21 21 20 139
Dennis Street left into 
Karrinyup Road 14 11 10 11 13 17 12 20 108
Karrinyup Road right 
into Dennis Street 36 50 30 60 47 50 35 27 335
Dennis Street right 
into Karrinyup Road 8 8 5 7 4 9 2 12 55
Karrinyup Road 
(Eastbound) 231 286 339 302 304 190 135 149 1936
Karrinyup Road 
(Westbound) 97 90 116 146 194 150 109 141 1043
U-turn 5 9 3 4 9 6 1 8 45
All movements 405 465 517 545 594 443 315 377 3661  
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PM Count 
4.30-4.45 4.45-5.00 5.00-5.15 5.15-5.30 5.30-5.45 5.45-6.00 6.00-6.15 6.15-6.30 Total

Karrinyup Road left 
into Dennis Street 6 9 7 8 10 17 15 11 83
Dennis Street left into 
Karrinyup Road 44 31 45 30 24 25 23 12 234
Karrinyup Road right 
into Dennis Street 15 17 16 14 11 16 11 16 116
Dennis Street right 
into Karrinyup Road 14 14 13 9 10 6 4 8 78
Karrinyup Road 
(Eastbound) 0
Karrinyup Road 
(Westbound) 0
U-turn 1 8 4 8 1 4 0 0 26
All movements 80 79 85 69 56 68 53 47 537

Not Counted

Not Counted

 

A.5.3 Cedric Street/ Civic Place 
AM Count 

7.30-7.45 7.45-8.00 8.00-8.15 8.15-8.30 8.30-8.45 8.45-9.00 9.00-9.15 9.15-9.30 Total

Cedric Street left into 
Civic Place 13 8 5 9 18 13 7 5 78
Civic Place left into 
Cedric Street 2 4 4 6 8 16 9 4 53
Cedric Street right 
into Civic Place 5 9 14 15 13 14 17 10 97
Civic Place right into 
Cedric Street 13 13 10 18 12 15 7 8 96
All movements 33 34 33 48 51 58 40 27 324  

PM Count 
4.30-4.45 4.45-5.00 5.00-5.15 5.15-5.30 5.30-5.45 5.45-6.00 6.00-6.15 6.15-6.30 Total

Cedric Street left into 
Civic Place 10 3 8 8 6 14 8 4 61
Civic Place left into 
Cedric Street 15 3 13 5 9 3 6 3 57
Cedric Street right 
into Civic Place 2 4 5 3 4 4 7 2 31
Civic Place right into 
Cedric Street 15 11 8 4 9 10 4 3 64

All movements 42 21 34 20 28 31 25 12 213  
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A.6 Parking characteristics 
Parking accumulation and parking duration profiles are summarised on the following graphics.  

�  Figure A.2    Parking accumulation of employee car parks A2,A4, B1, E1, E2, F1, G1 
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All of these employee car parks were observed to be operating at or close to full capacity, 
especially the main car park B1. 

The maximum number of bays used occurred between 2pm and 4pm and was between 280 to 290 
bays. 
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�  Figure A.3     Accumulation of cars in the visitor car parks A1, A2, A3, A4, F2, G1 
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The main visitor parking areas A, B and C are also being used by employees for long term and all 
day parking. The extent of use of visitor parking areas for employee parking is illustrated in 

Figures A.4, A.5, A.6, A.7, A.8 and A.9.   

The main outpatients’ car park had a maximum accumulation of just over 60 vehicles (Figure A.3). 
From this total, up to 40 bays were occupied all day by single vehicles (employees). 
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�  Figure A.4    Duration of car parking, main outpati ents car park 
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From Figure A.4, a maximum of around 30 bays were used for short stay parking, of up to 2 hours. 

In the car park adjacent to the outpatients building, the maximum observed car parking was about 
12 vehicles, of which 5-10 bays were occupied for short to medium term parking (Figure A.5). 

In the car park adjacent to the main entrance, the maximum observed car parking was about 50 
vehicles, of which only 20 – 25 bays were occupied for short to medium term parking (Figure 
A.7). 

In the car park adjacent to the Restorative Unit, the maximum observed car parking was about 20 
vehicles, of which about 18 bays were occupied for short to medium term parking (Figure A.8). 

In the grassed car parking area to the south of the OPH, the maximum observed car parking was 
about 15 vehicles, of which about 10 vehicles were recorded as short to medium term parking 

(Figure A.9). 

Figure A.10 provides a profile of all vehicles parked in unmarked bays, either in informal grassed 
areas or on the side of the ring road. 
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�  Figure A.5     Duration of car parking, surrounding  outpatients building 
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�  Figure A.6    Duration of car parking, Osborne Plac e on-street 
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�  Figure A.7    Duration of car parking, main entranc e visitors parking 
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�  Figure A.8    Duration of car parking, restorative unit visitor parking 
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�  Figure A.9    Duration of car parking, Grass parkin g area to south of OPH 
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�  Figure A.10    Duration of car parking, informal pa rking around OPH campus 
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Appendix B Traffic modelling 

B.1 SIDRA analysis of intersections 
aaSIDRA is an internationally recognised intersection modelling tool and has been used to assess 

the intersection and crossover operation of the proposed expansion of the OPH. Specifically, the 
operational characteristics of the affected intersections have been analysed to determine the likely 
traffic impacts on the local road network as a result of the proposed relocation of the temporary 
access. 

There are a number of intersection analysis criteria that are assessed and compared in the aaSIDRA 

analysis and the descriptions for these are provided below: 

�  Average Delay - The average length of time in seconds that a motorist may be delayed for 
when approaching the intersection due to their passage being hindered by another vehicle. 

�  95% Queue – This represents the 95th percentile back of queue, or a queue length that will only 
be exceeded 5% of the time. 

�  98 Queue – This represents the 98h percentile back of queue, or a queue length that will only 
be exceeded 2 of the time. 

�  Level of Service (LoS) - The level of service concept describes the quality of traffic service in 
terms of six levels, designated A to F, with level of service A (LoS A) representing the best 
operating condition (i.e. at or close to free flow), and level of service F (LoS F) the worst (i.e. 
forced flow). Table B-1 describes the operating conditions at various levels of service. 

�  Table B-1  Operating conditions and various levels of service 

Level of 
service Descriptor 

A 
Individual drivers are virtually unaffected by others in the traffic stream. Their freedom to 
select their own desired speed and to manoeuvre in the traffic stream is extremely high, 
and the general level of comfort and convenience is excellent 

B 
Individual drivers still have reasonable freedom to select their desired speed and to 
manoeuvre in the traffic stream, although the general level of comfort and convenience is 
less than at LOS A 

C Most drivers are restricted to some extent in their freedom to select their desired speed and 
to manoeuvre in the traffic stream 

D 

All drivers are severely restricted in their freedom to select their desired speed and to 
manoeuvre in the traffic stream. Traffic is close to the upper limit of stable flow, the general 
level of comfort and convenience is poor, and small increases in traffic flow will usually 
cause operational problems 

E 
Traffic volumes are at, or close to capacity, and drivers have virtually no freedom to select 
their desired speed or to manoeuvre. Traffic flow is unstable and minor disturbances will 
result in stop-start conditions 

F Flow is forced and the amount of traffic approaching the point under consideration exceeds 
that which it can handle. Stop-start conditions apply and queuing and delays result 
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B.2 SIDRA output  
For each of the SIDRA outputs, ‘Option 1’ is the analysis for 239 beds and ‘Option 2’ is the 
analysis for 300 beds.  
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