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1.0 EXECUTIVE SUMMARY 

 

Riley Consulting has been commissioned to assess the traffic and transport issues related 

to the redevelopment of the Knutsford precinct, Fremantle. The pertinent findings of this 

report are set out below. 

 

• The site is presently vacant and is proposed for residential development. Based on 

an expected yield of 470 dwellings, the site could generate up to 2,448 vehicle 

movements per day. 

 

• Analysis of the traffic generation suggests that the increase to local traffic 

movements would not be detrimental to the operation of the local road network and 

would not warrant upgrading of the local road system. All roads affected by the 

proposed development will continue to operate appropriate to their function. It is 

considered, based on current planning guidelines, that the residential amenity of 

local streets would not be affected. 

 

• All accesses to the subject site are shown to perform with excellent Levels of Service 

during the peak periods.  

 

• External intersections are not detrimentally affected by the proposed development. It 

is therefore considered that the impacts of the proposed development would be 

deemed acceptable. 

 

• Internal streets are suggested to be provided with a minimum road reservation of 16 

metres. However, a wider road reservation may be suited to cater for on street 

parking and landscaping. 
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2.0 THE SITE AND SURROUNDING ROAD NETWORK 

 

The site is located on a former industrial site approximately one kilometre to the east of 

Fremantle town centre. The location of Knutsford is shown in Figure 1 below. 

 

 
Figure 1 Site Location (Site area indicative) 
 

Previous land uses in the study area are of general industrial and comprised of transport 

yards, small manufacturing / engineering businesses and car wrecking. Land to the east of 

the site still contains some industrial type uses. Land to the west is predominantly 

residential. Roads of importance to the assessment of the redevelopment of the site are 

considered below. 

 

Knutsford Street 

Knutsford Street is a local street constructed with a single carriageway 7.0 metre wide 

pavement. Its cross section complies with the Liveable Neighbourhoods requirements for a 

neighbourhood connector. It provides local access to adjacent streets and land uses and 

terminates to the east adjacent to a public golf course. Historical traffic flows provided by the 

City of Fremantle show 402 vehicles per day (vpd) in April 2000 between Swanbourne 

Street and Chalmers Street. A peak hour count undertaken at Swanbourne Street indicates 

a daily flow of about 700vpd. 

 

 

Subject 

Site 
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Swanbourne Street 

Swanbourne Street is classified as a local access street in the MRWA functional road 

hierarchy. Its intersection with High Street is controlled by traffic signals, which would 

intimate that the road performs a function greater than "access" street and should be 

considered as a local distributor road (neighbourhood connector), being a road that local 

residents should use to access/egress the local area. 

 

A peak hour count undertaken at the existing roundabout at Knutsford Street indicates a 

daily flow of about 3,400vpd north of the roundabout and 2,500vpd south of the roundabout. 

 

Amherst Street 

Amherst Street provides a north – south connection between High Street and Watkins 

Street. It is constructed with a standard 7.0 metre carriageway and is restricted to right-in, 

left-in and left-out at High Street. Daily traffic flows on the Main Roads web site show 

2,000vpd  (9.4% heavy) to the south of High Street (December 2013). 

 

Stevens Street 

Stevens Street would be classified as a local distributor road and links Carrington Road 

through to Hampton Road, although traffic movements are restricted to left-in / left-out at 

Carrington Road. It is constructed with a standard 7.0 metre carriageway and the 

intersection with Swanbourne Street is controlled with a roundabout. Daily traffic flows 

provided on the Main Roads web site indicate 727vpd to the west of Carrington Street 

(2013). Historical data indicates 1,492vpd (November 2000) between Swanbourne Street 

and Solomon Street. 

 

High Street 

High Street lies to the north of the subject site and is a primary regional distributor linking 

Fremantle, Stirling Highway, Carrington Road and the Leach Highway. Daily traffic flows 

provided on the Main Roads web site indicate 27,563vpd to the east of Stirling Highway 

(2009). West of East Street the volume reduces to 17,669vpd (2013). 

 

Main Roads traffic data provided for the High Street / Leech Highway / Stirling Highway 

project suggests 19,00vpd west of Stirling Highway (2012) increasing to 21,000vpd by 2016 

and 27,000vpd by 2031. 
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Montreal Street 

Montreal Street is located a few blocks east of the subject site and provides a north-south 

connection between Leach Highway and Samson Street. It is constructed with a single 

carriageway of about 7.0 metres width. Daily traffic flows provided on the Main Roads web 

site indicate 2,990vpd to the south of Leach Highway (2013). Full movement is permitted at 

Leach Highway, although delays can be expected during peak periods. 

 

Crash Data 

Crash data for the local road network has been sourced from the Main Roads web site and 

is attached as Appendix A.  Pertinent data is summarised below for the past 5 years: 

• Knutsford Street / Amherst Street  1 (1 casualty) 

• Knutsford Street / Montreal Street  1 (0 casualty) 

• Knutsford Street / Swanbourne Street 1 (1 casualty) 

• Knutsford Street / Wood Street  no data available 

• Stevens Street / Amherst Street  2 (1 casualty) 

• Stevens Street / Montreal Street  3 (0 casualty) 

• High Street / Amherst Street   5 (1 casualty) 

• High Street / Montreal Street   No data available 

 

All intersections adjacent to the site experience less than 1 crash per year and thus there 

are no existing local road safety concerns. 

 

Figure 2 shows the concept development plan used for this study. 
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Figure 2 Subject Land Master Plan 
 

Area A 

Area D 

Area C 

Area B 

Area E 
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3.0 TRAFFIC GENERATION AND DISTRIBUTION 
 

Existing Development 

The site is predominantly vacant and therefore has no significant associated traffic 

movements. 

 

Proposed Development 

The proposed development will provide a mixture of residential density with green title lots 

fronting Knutsford Street and multiple dwellings to the south. Located in close proximity to 

Fremantle town centre, it would be expected that a lower traffic generation would apply.  

Three yield scenarios have been modelled, but this report is focussed on the target yield 

scenario, which is the expected outcome of the future development. A high yield and 

minimum yield scenario are considered in Appendix B. and Appendix C respectively. 

 

The lots fronting Knutsford Street will provide some commercial use as well as possible 

residential above. For the purpose of this study a trip rate of 10 trips per lot is used for these 

lots to address any commercial attraction. It would be likely that these lots would be 

owner/operator business and the resulting traffic generation may be significantly lower. 

 

To the south of Knutsford Street, higher density lots are proposed and reference to the RTA 

Guide to Traffic Generating Developments suggests that small 2 bed houses and flats can 

be expected to generate 4 to 5 trips per day and larger units (3+ bedrooms) 5 to 6.5 trips 

per day. As the subject site is close to Fremantle, the RTA trip rates are used. The lots are 

assessed with a trip rate of 6.5 trips and the multiple dwellings with an average trip rate of 

4.5 per unit. 

 

The draft concept plan shown as Figure 2 provides the following dwelling yields: 

• Area A  50 Single Residential 

• Area B  65 Single Residential  

• Area C  45 Grouped Dwellings 

• Area D  231 Apartments 

• Area E  79 Apartments 

 

In total the development area could yield 470 dwellings and may generate up to 2,448 trips 

per day. 

 

The residential development is expected to generate 2,448 trips per day. 
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Distribution 

The distribution of the generated trips is based upon the household travel surveys (Ministry 

for Planning) by trip purpose and distributed to expected attractors (work, shops etc). Local 

attraction to schools is included, although may be less than modelled due to the higher 

density of the dwellings. The generated traffic is distributed using a time-distance-capacity 

model to determine possible traffic routes. 

 

Figure 3 shows the traffic generation and distribution assumptions applied to the local road 

network. The forecast traffic figures are based on the existing road network and current 

access to High Street. 

 

Figure 3 Forecast Traffic Movements (Target Development Yield) 
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4.0 TRAFFIC IMPACTS 

 

The traffic flow increases shown in Figure 3 are used to assess the potential impact that the 

proposed development may have upon the local road network. Table 1 considers the 

forecast traffic increases based on the existing road network with Amherst Road restricted 

to left-out only.  

 

It should be noted that the traffic forecasts are based on daily traffic movements. Peak hour 

movements may vary due to delays and queues at individual intersections. Peak hour 

demands may be less than expected due to the good public transport accessibility. 

 

Table 1 Anticipated Traffic Flow Changes – Existing Road Network 

Road	   Existing	  Flow	   Increase	   %	  

High	  Street	  west	  of	  Swanbourne	  Street	   17,699vpd	   850vpd	   5%	  

High	  Street	  east	  of	  Stirling	  Highway	   27,563vpd	   410vpd	   1%	  

Amherst	  Street	  north	  of	  Knutsford	  Street	   2,000vpd	   230vpd	   12%	  

Amherst	  Street	  south	  of	  Knutsford	  Street	   2,000vpd	   570vpd	   29%	  

Knutsford	  Street	  west	  of	  Amherst	  Street	   700vpd	   90vpd	   13%	  

Knutsford	  Street	  east	  of	  Swanbourne	  Street	   700vpd	   1,390vpd	   199%	  

Swanbourne	  Street	  north	  of	  Knutsford	  Street	   3,400vpd	   1,200vpd	   35%	  

Swanbourne	  Street	  south	  of	  Knutsford	  Street	   2,500vpd	   180vpd	   7%	  

Chalmers	  Street	   @400vpd	   180vpd	   45%	  

 

Where increases to the daily traffic volume are less than 5%, the increase is considered to 

be insignificant in traffic engineering terms. Increases of between 5% and 10% would not 

generally be noticed and increases of greater than 10% would merit investigation of the 

potential impact to the operation of the affected street. 

 

Table 1 shows that the increases to the district road network (High Street) are within 5% of 

the present daily traffic flow and no major impacts would be anticipated as a result of the 

proposed redevelopment.  

 

The proposed development will have no significant impact to the district level road 

network. 
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Table 2 indicates the traffic demands from the proposed development with the possible 

MRWA roundabout providing full movement to Amherst Street at High Street.  

 

Table 2 Anticipated Traffic Flow Changes With MRWA High Street Roundabout 

Road	   Existing	  Flow	   Increase	   Change	  

High	  Street	  west	  of	  Swanbourne	  Street	   17,699vpd	   850vpd	   0	  

High	  Street	  east	  of	  Stirling	  Highway	   27,563vpd	   460vpd	   +50	  

Amherst	  Street	  north	  of	  Knutsford	  Street	   2,000vpd	   460vpd	   +230	  

Amherst	  Street	  south	  of	  Knutsford	  Street	   2,000vpd	   570vpd	   0	  

Knutsford	  Street	  west	  of	  Amherst	  Street	   700vpd	   140vpd	   +50	  

Knutsford	  Street	  east	  of	  Swanbourne	  Street	   700vpd	   1,330vpd	   -‐60	  

Swanbourne	  Street	  north	  of	  Knutsford	  Street	   3,400vpd	   1,150vpd	   -‐50	  

Swanbourne	  Street	  south	  of	  Knutsford	  Street	   2,500vpd	   180vpd	   0	  

Chalmers	  Street	   @400vpd	   20vpd	   -‐160	  

 

The impacts to the local road network are discussed below. 

 

Amherst Street 

Amherst Street is shown to attract about 230vpd from the development site to access High 

Street / Stirling Highway under the current left out only scenario. The right turn to High 

Street is shown to utilise Chalmers Street (but could use Swanbourne Street traffic signals 

during peak periods). Although the increase is proportionately high, this is due to current low 

traffic demands. The forecast traffic demands are retained below 5,000vpd and current 

amenity is not considered to be materially affected.  

 

A higher attraction of 460vpd is indicated if a roundabout is provided to High Street, but may 

be constrained by the timing of the future traffic signals at Stirling Highway. As a result 

Chalmers Street is expected to have a significant reduction in the daily forecast traffic 

demands. 

 

Amherst Street will continue to operate appropriate to its classification. 
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Knutsford Street 

Knutsford Street would be considered as a neighbourhood connector in the local road 

hierarchy and as a single carriageway road with a 7 metre pavement and a 20 metre road 

reservation a maximum flow of 7,000vpd is advised by Liveable Neighbourhoods. However, 

existing residential development has direct lot access to Knutsford Street and amenity may 

be affected when the daily flow exceeds 5,000vpd1.  

 

To the east, Knutsford Street is forecast to experience an increase of 90vpd to 140vpd. The 

resulting traffic demands fall well below the 5,000vpd threshold set out by Liveable 

Neighbourhoods. 

 

To the west a larger attraction to Swanbourne Street is anticipated due to ease of access 

provided by the existing traffic signals at High Street and accessibility to Fremantle. The 

increase is shown to be about 1,330vpd to 1,390vpd and will result on a forecast demand of 

about 2,000vpd. The traffic forecast retains daily flows below 5,000vpd and acceptable 

operation of Knutsford Street can be expected. 

 

Knutsford Street will continue to operate appropriate to its classification. 

 

Swanbourne Street 

Swanbourne Street is an existing neighbourhood connector and north of Knutsford Street 

has single sided access to existing residential lots. It is desirable to limit daily flows to less 

than 5,000 vehicles, but with no opposing driveways, the daily volumes suggested maybe 

higher. The current flow is about 3,400vpd and the proposed development may increase the 

daily flow by 1,150vpd to 1,200vpd. This would result in a forecast demand of about 

4,600vpd. The forecast is within the recommended daily limits set out by Liveable 

Neighbourhoods.  

 

Traffic will be naturally attracted to Swanbourne Street due to the ability to access High 

Street from the existing traffic signals. The increase shown may be less if traffic uses 

Amherst Street to access High Street. However, this is subject to future intersection controls 

that have not been finalised. 

 

Swanbourne Street will continue to operate appropriate to its classification. 

 

 

                                                
1 Based on driveway access provisions. 
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Chalmers Street 

Chalmers Street is forecast to attract traffic wishing to turn right onto High Street, due to the 

turn restrictions at Amherst Street. Although proportionately high, the forecast increase 

would retain daily traffic flows below 3,000vpd and residential amenity would not be affected 

(based on Liveable Neighbourhoods guidelines). 

 

Should a roundabout be provided on High Street at Amherst Street then there is no 

expectation that traffic would use Chalmers Street. 

 

Chalmers Street will continue to operate appropriate to its classification. 

 

PEAK HOUR OPERATION 

The proposed development is shown to result in acceptable impacts to the surrounding road 

network based on the daily traffic demands. Analysis of the peak hour impacts is provided in 

Appendix B and is based on the high yield scenario (worst case). As daily volumes to High 

Street are considered to be “not-significant” analysis is not provided for High Street. The 

assessment of peak hour intersection performance under the worst-case scenario is shown 

to be as follows: 

 

Amherst Street Access 

The highest traffic demand for access to Amherst Street is from the southern access street 

and with the high yield forecasts demands; analysis based on Austroads guidance indicates 

uninterrupted flow conditions will exist. It can be expected therefore that the access will 

operate with excellent Levels of Service.  

 

As the busiest access to Amherst Street is shown to operate with uninterrupted flow 

conditions, other accesses to Amherst Street will also operate with uninterrupted flow 

conditions. Excellent Levels of Service will be provided at the development site accesses to 

Amherst Street. 

 

Accesses to Amherst Street will operate with excellent Levels of Service. 

 

Access to Amherst Street will need to be cognisant of the existing vertical profile and the 

crest at Knutsford Street. 
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Access to Knutsford Street 

Two access roads are shown from Knutsford Street. The western access road will operate 

as a simple tee intersection. Based on the high yield scenario, Austroads indicates that 

uninterrupted flow conditions will exist. 

 

The eastern access is shown to create a four-way intersection with Chalmers Street. 

Reference to Austroads indicates that uninterrupted flow conditions can be expected based 

on the high yield traffic demands. 

 

Access to the site is shown to operate with uninterrupted flow conditions and thus 

excellent Levels of Service will be provided. 
 
 

It should be noted that the traffic demands are based on typical sub-urban trip generation 

rates, which assume reduced access to public transport. If the Fremantle CAT bus can be 

rerouted closer to the precinct, traffic demands are likely to reduce, particularly during peak 

periods. 

 
 
  



Knutsford  

 

 Page 15 of 25 

 

T raffic	  and	  T ransportation	  Consultants

5.0 INTERNAL ROADS 

 

The proposal is a redevelopment of existing land that is currently vacant and new roads will 

be developed to service the proposed land uses. The concept plan (shown as Figure 2) 

indicates a north-south connection as an extension of Chalmers Street and an east-west 

connection linking Knutsford Street to Amherst Street. Both of these new roads are shown 

to attract daily flows less than 1,500vpd and will be classified as access streets under the 

Liveable Neighbourhoods guidelines. 

 

A 16 metre road reservation would be recommended as a minimum for the internal access 

roads and Figure 4 shows a typical cross section providing parking to both sides of the 

street. A wider road reservation may be provided to increase parking opportunity and 

increase landscaping opportunities. 

 

 
Figure 4 16 metre Road Reservation 
 

Internal intersections 

All internal intersections are shown to carry less than 2,000vpd and simple priority control is 

appropriate. Priority control of the internal four-way intersection is appropriate under the 

Liveable Neighbourhoods guidelines. 

 

Traffic Management 

All internal streets have relatively short lengths and speeding within the subject site would 

not be expected. No independent traffic management devices would be expected to be 

required within the internal road network. 
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Lot Access 

Direct lot access is permissible to all internal streets. As daily volumes to Knutsford Street 

and Amherst Street are shown to be below 5,000vpd, direct lot access would be 

permissible. However, lot access to Amherst Street will need to be cognisant of the crest at 

Knutsford Street.  

 

For multiple dwelling lots, combined accesses will be provided to car parks. Such accesses 

will need to conform to the requirements of AS2890.1. 
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5.0 PEDESTRIANS, CYCLISTS AND PUBLIC TRANSPORT 

 

The development site is ideally located within a short walk of Fremantle and local 

attractions. Fremantle railway station is located about 1,800 metres north east of the site 

and could be accessed by walking in about 25 minutes.  This distance is probably too far for 

most residents and it can be expected that most would get a lift or catch a bus. South 

Terrace is located about 1,400 metres away and would be about a 20 minute walk.  

 

All roads in the development area should be provided with at least one footpath (if not 

already provided). As the development is within an urban area it is highly desirable to 

provide a footpath to both sides of every street. 

 

Cycling would be attractive from the development area as the town centre and railway 

station are within a 5 to 10 minute ride.  Several cycle routes currently exist in the local area 

and are shown in Figure 6 below. 

 

 
Figure 6 Cycle Network  
 

The proposed redevelopment area is well placed for cycling and good quality on-street 

connections to Fremantle are provided in quiet residential streets. High Street is indicated 

as a poor cycling environment as it is a four-lane undivided carriageway catering for truck 
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movements. Cycling on High Street should be discouraged, but the provision of a shared 

path to the south side of High Street could be considered by the City of Fremantle.  

 

There are several bus services in the local area as shown by Figure 7. Additional bus stops 

are located on High Street and Hampton Road. 

 

 
Figure 7 Local Bus Routes 
 

It is a highly desirable outcome for the Fremantle CAT bus service to be rerouted to provide 

better accessibility to the Knutsford precinct. It is noted that direct connectivity would be 

difficult to achieve, but access with a 5 minute walk would greatly enhance public transport 

use. 
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APPENDIX A 

MRWA CRASH DATA 

 

 
 

 
 

 
 

Knutsford Street / Wood Street – No recorded crashes 

 



Knutsford  

 

 Page 20 of 25 

 

T raffic	  and	  T ransportation	  Consultants

 
 

 
 

 
 

High Street / Montreal Street - No recorded crashes 
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APPENDIX B 

HIGH YIELD SCENARIO 

The analysis provided in this report reflects the expected lot and apartment yield of the site. 

However, planning could allow for a higher yield and the impacts are summarised in this 

appendix. The high yield scenario could provide the following: 

• Commercial / residential lots    50 

• Residential lots     140 

• Multiple dwellings (apartments)   701 

 

In total the high yield scenario could create 891 dwellings and may generate up to 4,565 

trips per day. However, it is considered very unlikely that the high yield scenario would 

come to fruition. 

 

Distribution 

Figure B1 shows the traffic generation and distribution of the high yield scenario applied to 

the local road network. The figure indicates full movement to High Street from Amherst 

Street. 

 

Figure B1 High Yield Scenario Traffic Movements 
 

TRAFFIC IMPACT 

Based on the high yield scenario, Table B1 considers the forecast traffic increases. 
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Table B1 High Yield Scenario Traffic Flow Changes 
Road Existing Flow Increase % 

High Street west of Amherst Street 17,699vpd +1,590vpd 9% 

High Street east of Stirling Highway 27,563vpd +660vpd 2% 

Amherst Street north of Knutsford Street 2,000vpd +430vpd 21% 

Amherst Street south of Knutsford Street 2,000vpd +1,090vpd 55% 

Knutsford Street west of Amherst Street 700vpd +140vpd 20% 

Knutsford Street east of Swanbourne Street 700vpd +2,560vpd 370% 

Swanbourne Street north of Knutsford Street 3,400vpd +2,220vpd 65% 

Swanbourne Street south of Knutsford Street 2,500vpd +340vpd 14% 

Chalmers Street @400vpd +330vpd 82% 

 

Table B1 shows that the increase to the district road network (High Street) is within 10% of 

the present daily traffic flow and no major impacts would be anticipated as a result of the 

proposed redevelopment. The increases to the local road network are discussed below. 

 

Amherst Street 

Amherst Street is shown to attract about 660vpd from the development site to access High 

Street / Stirling Highway. Although the increase is proportionately high, this is due to current 

low traffic demands. The forecast traffic demands are retained below 5,000vpd and current 

amenity is not considered to be materially affected. 

 

Knutsford Street 

Knutsford Street would be considered as a neighbourhood connector in the local road 

hierarchy and as a single carriageway road with a 7 metre pavement and a 20 metre road 

reservation a maximum flow of 7,000vpd is advised by Liveable Neighbourhoods. However, 

existing residential development has direct lot access to Knutsford Street and amenity may 

be considered to be affected when the daily flow exceeds 5,000vpd2.  

 

To the east, Knutsford Street is forecast to experience an increase from about 700vpd to 

about 900vpd. The future traffic flows are well within the recommended 5,000vpd set out by 

Liveable Neighbourhoods. 

 

                                                
2 Based on driveway access provisions. 
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To the west a larger attraction to Swanbourne Street is anticipated due to ease of access 

provided by the existing traffic signals at High Street. The increase is shown to be about 

2,660vpd and will result on a forecast demand of 3,360vpd. The traffic forecast retains daily 

flows below 5,000vpd and acceptable operation of Knutsford Street can be expected. 

 

Swanbourne Street 

Swanbourne Street is an existing neighbourhood connector and north of Knutsford Street 

has single sided access to existing residential lots. It is desirable to limit daily flows to less 

than 5,000 vehicles, but with no opposing driveways, the requirement is reduced.  

 

The current flow is about 3,400vpd and the high yield scenario may increase the daily flow 

to about 5,700vpd. The high yield scenario may therefore affect the residential amenity of 

local residents, however, the road will continue to operate in an appropriate manner for its 

classification.  

 

The high yield scenario is indicated to maintain acceptable operation of the local road 

network. However Swanbourne Street may experience some peak hour issues for 

residents reversing from driveways. 
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APPENDIX C 

MINIMUM YIELD SCENARIO 

The analysis provided in this report reflects the expected lot and apartment yield of the site. 

However, planning would allow for a higher yield and the impacts are summarised in this 

appendix. The minimum yield scenario could provide the following: 

• Area A  40 Single Residential 

• Area B  65 Single Residential  

• Area C  45 Grouped Dwellings 

• Area D  123 Grouped Dwellings 

• Area E  33 Grouped Dwellings 

 

In total the minimum yield scenario could create 306 dwellings and may generate up to 

1,684 trips per day. 

 

Distribution 

Figure C1 shows the traffic generation and distribution of the high yield scenario applied to 

the local road network. The figure indicates full movement to High Street from Amherst 

Street. 

 

Figure C1 Minimum Yield Scenario Traffic Movements 
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As traffic forecasts are lower than the target yield scenario, better operation of the road 

network can be expected.  The minimum yield scenario would be expected to have minimal 

traffic impact to the surrounding road network. Table C1 shows the traffic flow changes. 

 

Table C1 Anticipated Traffic Flow Changes – Minimum Yield Scenario 
Road	   Existing	  Flow	   Increase	   %	  

High	  Street	  west	  of	  Swanbourne	  Street	   17,699vpd	   590vpd	   3%	  

High	  Street	  east	  of	  Stirling	  Highway	   27,563vpd	   300vpd	   1%	  

Amherst	  Street	  north	  of	  Knutsford	  Street	   2,000vpd	   180vpd	   9%	  

Amherst	  Street	  south	  of	  Knutsford	  Street	   2,000vpd	   390vpd	   20%	  

Knutsford	  Street	  west	  of	  Amherst	  Street	   700vpd	   50vpd	   7%	  

Knutsford	  Street	  east	  of	  Swanbourne	  Street	   700vpd	   940vpd	   127%	  

Swanbourne	  Street	  north	  of	  Knutsford	  Street	   3,400vpd	   820vpd	   24%	  

Swanbourne	  Street	  south	  of	  Knutsford	  Street	   2,500vpd	   120vpd	   5%	  

Chalmers	  Street	   @400vpd	   120vpd	   30%	  
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 Our Ref:  

FreGGp02ServReport 
 April 1, 2014 

KNUTSFORD PRECINCT, SWANBOURNE STREET STRUCTURE PLAN 

ENGINEERING SERVICES REPORT. 

1. General: 

The subject land is proposed of a range of residential densities ranging from R40-R80, 

R60-R100 and R80-R160.  Depending on the ultimate density and lot configuration, the 

range of residential units could range from 400-600 units. This report covers existing 

and proposed services plus proposals for earthworks, retaining walls, roads, drainage, 

groundwater, water supply, power supply, gas, telecommunications and sewerage as 

required for current urban development standards. 

2. Executive Summary 

The land the subject of this report is located on Knutsford Street in Fremantle and is the 

area bounded by Swanbourne Street to the west, Amherst Street to the east Knutsford 

Street to the north and Stevens Reserve to the south.  The land has frontage to both 

Knutsford Street on its northern boundary and also to Amherst Street on its eastern 

boundary and Swanbourne Street, although providing legal frontage, is not accessible 

due to the steep terrain in the area. 

The land formerly used for industrial purposes and the former structures have been 

demolished.  The site has been mostly cleared although some regrowth has occurred.  

The western portion of the land abutting Swanbourne Street appears to have original 

vegetation in place. 

The land is quite steep, particularly on the western portion, rising off Swanbourne Street 

to a ridge at around RL50mAHD and falling in a south eastern direction to a low point at 

the intersection of Stack Street an Amherst Street at RL17.00mAHD.  The western 

portion of the site between the ridge and Chalmers (Also referred to as Edmund) Street 

falls from RL50mAHD to around RL27m AHD (Some 23m) and the remainder of the 

site between Chalmers and Amherst falls around 3m to RL 24mAHD in the centre, 

although noting that Amherst falls around 9.0m from north to south along the eastern 

boundary of the site. 

The soil of the site is a combination of limestone rock and sand, which will mean that 

the rocky material will need to be processed and placed in deeper fill to ensure that 

suitable building platforms can be constructed. 

The land can be connected to all services, by extension and upgrading from existing 

infrastructure, or by provision of new infrastructure as set out below. Power and 

telephone services already pass along the site frontage on Knutsford Street, with 

underground power already installed as part of the previous subdivision works on the 

corner of Knutsford and Amherst. 
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All stormwater from the development for storms up to the 1 in 100 year storm will be 

contained on site in below ground storage, with all proposed dwellings disposing of roof 

stormwater into on site soakwells, with a provision for some overflow into the street 

system. 

Because of the undulating nature of the site, all single residential lots will be developed 

with retaining walls to provide level building blocks, although if high density multi 

residential lots are proposed, the may be some retaining that will be more cost 

effectively done as part of the building process. 

3. Site 

The site has an area of some 5.3 hectares, bounded by Swanbourne Street to the west, 

Amherst Street to the east Knutsford Street to the north and Stevens Reserve to the 

south.  The land has frontage to both Knutsford Street on its northern boundary and also 

to Amherst Street on its eastern boundary and Swanbourne Street, although providing 

legal frontage, is not accessible due to the steep terrain in the area.  The land is vacant 

and was formerly occupied by industrial development. 

The land is quite steep, particularly on the western portion, rising off Swanbourne Street 

to a ridge at around RL50mAHD and falling in a south eastern direction to a low point at 

the intersection of Stack Street an Amherst Street at RL17.00mAHD.  The western 

portion of the site between the ridge and Chalmers Street falls from RL50mAHD to 

around RL27m AHD (Some 23m) and the remainder of the site between Chalmers and 

Amherst falls around 3m to RL 24mAHD in the centre, although noting that Amherst 

falls around 9.0m along the eastern boundary of the site. 

The basic land form is a combination of limestone and sand.  The environmental 

geology mapping indicates that the site is Tamala Limestone and Safety Bay Sand.  The 

mapping indicates that the soil has variable bearing capacity dependent on degree of 

cementation.  It is described as being well drained and suitable for urbanization.  

The water table is well below the surface levels with the highest AAMGL at least 16m 

below the surface levels. 

4. Development Proposal 

It is proposed to develop the land as a residential subdivision into a range of residential 

densities ranging from R40-R80, R60-R100 and R80-R160.  The broad structure of the 

plan proposes frontage onto Amherst and Knutsford Streets and the extension of 

Chalmers Street to the south.  A new roadway will be constructed off Amherst in a 

westerly direction, then turning north to connect into Knutsford Street. 

The POS is proposed in the steeper area to the west of the site, which will encapsulate 

the existing vegetation and limestone formations in the area and will link through to the 

road system. 

5. Earthworks & Retaining Walls. 

The site conditions of limestone material together with the steep terrain, means that 

significant earthworks will be required to terrace the land and ensure that the soil 
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beneath the lots is sandy and not rocky in nature.  Some 100,000 cubic metres of 

imported fill will be required to meet the required design slopes and levels. 

The land will be earthworked to “cut to fill” the rocky material, then topped with a 

minimum of 600mm of imported or clean processed sand to ensure the allotments are 

readily available for standard housing construction. 

Retaining walls will be required to facilitate the even stepping of lots over the site.  For 

the area backing onto the Western Power Switch yard on the southern boundary of the 

site, a large retaining wall will be required to reconcile the higher levels of the 

development site against the lower levels of the Western power site and to ensure that a 

trapped low point for drainage is not created. 

Drawings are included in Attachment 1 which details the indicative proposed earthworks 

over the site.  It is noted that these plans are indicative only and further details will be 

need to be incorporated when ultimate lot layouts are resolved. 

6. Roads 

All roads will be constructed to City of Fremantle standards and approval, including 

asphalt, kerbing and piped drainage plus provision of footpaths as required. 

The existing Knutsford Street between Chalmers and Amherst has been upgraded as part 

of the adjoining subdivision works.  Amherst Street, although in reasonable condition, is 

quite old and will require some resurfacing and upgrading where it abuts the site.  

Knutsford west of Chalmers will also require resurfacing and upgrading.  A new 

roundabout is proposed at the intersection of Chalmers Street and Knutsford Street. 

Some off road parking is likely to be required to be constructed although the location 

and density of this will depend on the ultimate layout for the development. 

7. Drainage 

The current area of the site and the peripheral roads falls to a low point in the western 

power land opposite Stack Street at its intersection with Amherst Street.  There is a 

fenced sump in that location that currently caters for the area. 

In a review of the catchment and the likelihood that the existing peripheral area will be 

developed, indicated that the existing sump is undersized which supported the advice 

that was received from Council. 

As a result, it is proposed to install below ground storage on the site to cater for the 

development area.  This is proposed by using a product such as the Humes Stormtrap or 

similar which has been used for the existing development on Knutsford Street. 

The below ground storage can be installed either in one location or distributed over the 

catchment, but a total volume of some 2,160 cubic metres will be required.  This is 

based on the assumption that 1 cubic metre of storage will be required on development 

sites per 40 square metres of area, which provides for a 90% paved area on each site. 

Road reserve areas have been allowed to drain into the below ground storage without 

any other detention. 
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Calculations and catchment plans are attached in Attachment B, which illustrate the 

design catchment boundaries, the proposed storm trap arrangement if incorporated in 

one location at the lowest point and calculations which detail the assumptions made and 

the basis for those assumptions. 

8. Groundwater 

The water table is well below the surface levels with the highest AAMGL being some 

0.7-1.0m AHD as outlined in the 1997 Groundwater Atlas, which is renowned as being 

the highest recorded GWL’s. It is noted that this is a minimum of 16m below the surface 

levels of the site. 

9. Power 

It is clear that sufficient power supply exists in the area to supply the development.   

There are existing 22kv Lines along Amherst Street and Knutsford Street with sufficient 

power to feed the development.  Connection and extension will be made to the above, 

subject to design approval of Western Power. 

All subdivision power reticulation lines and transformer installations will be constructed 

at the cost of the developer.  Transformer sites will be determined at the detailed 

subdivision design stage. 

A 66kVA high voltage aerial power line is located along the Chalmers Street extension 

between Knutsford Street and the Western Power yard to the south of the site.  Given the 

significance of this infrastructure and the cost to place that underground, the location of 

Chalmers and the design levels have been proposed to ensure that the existing overhead 

scheme can remain. 

10. Water Supply 

A 250mm reticulation water main has been constructed along Knutsford Street as part of 

the adjoining development. 

Due to the higher levels of the land being developed, in particular the area west of 

Chalmers Street, the water corporation has advised that some upgrading of the existing 

booster station on Swanbourne Street may be required.  This is dependent on the 

ultimate density and level of the development.  

Apart from this, standard water reticulation pipework will be required through the 

development area. 

11. Sewer 

The site is not currently connected to sewer.   

The site currently falls in an easterly direction.  There is an existing sewerage connection 

location at the intersection of Stack Street and Amherst Street on the eastern edge of the 

site which will permit the extension of sewer to service the development area. 

12. Telephone & NBN 

Telstra services exist in the area along the existing streets. 
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As part of the previous development on the corner of Amherst Street and Knutsford 

Street, the developers have entered into an agreement with NBNCO to service the area.  

This agreement extends to this area which requires the developer to install NBN “pipe 

and pit” to allow for future installation of cables for the NBN.  The design of the “pipe 

& pit” is the responsibility of the developer, and will be designed in conjunction with the 

underground power network, and installed during the construction phase of the 

development.   

13. Gas 

Gas mains are available in this area.  The nearest ATCO gas main is located in 

Knutsford Street.  Gas can be extended to this development by ATCO in the normal 

way, with trenching done by the developer. 

DEVELOPMENT ENGINEERING CONSULTANTS PTY LTD 

THIS REPORT IS DATED 26
TH

 MARCH 2014 
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ATTACHMENT 1 – LEVELS PLANS 
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ATTACHMENT 2 – DRAINAGE CATCHMENT PLAN 

AND CALCULATIONS 
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Development Engineering Consultants - Drainage Basin Spreadsheet

Project: Knutsford Precinct - Swanbourne Street Structure Plan
Calculation of Required Below Ground Storage

Location: Catchment 2 - Structure Plan West
Data to be Input
Rainfall ARI (Years) 100
1 in 1 Year Impervious Catchment(Ha) 2.34
Required Storage(1 in 1Yr 1 Hr)(m3) 360

Available Storage(m3) 2160

Soakage Outflow(l/s/m2) 0.025

Allowable Outflow (l/s) (10 year)                  -   

Catchment Details Roads
Lots 

(Connected)
Lots 

(Unconnected) POS* Basin Area Total

Gross Catchment Area 2.67 0 6.4845 0.8142 0 9.97
Run-Off Co-efficient(C100) 0.70 0.18 0 1.00
ARI Multiplier 1.00 1.20 1.00 1.00 1.00
Run-Off Co-efficient(Cy) 0.70 0.00 0.18 0.00 1.00

Impervious Area(Ha) 1.87 0.00 1.17 0.00 0.00 3.04 0.30 Effective C

Data From A,R & R Volume 2 Road Catchment Area:
Location Perth WA RR Width(m) Length(m) Area (Total)
Map 1 2I1 20.6 20 0                     -   

Map 2 2I12 4.5 18 0                     -   

Map 3 2I72 1.3 18 0                     -   

Map 4 50I1 35.5 16 0                     -   

Map 5 50I12 7 15 0                     -   

Map 6 50I72 2.1 14 0                     -   
Map 7 G 0.68 12.5 0                     -   
Map 8 F2 4.82 6 0                     -   
Map 9 F50 17             26,687 

Tc(mins) Tc(hrs) I(mm/hr) Q(l/s) Total V in
Preliminary 
Height(m)

Q out 
(Soakage)(l/s)

V out 
(Soakage)

Net Storage 
(After 

Soakage) V out (Req'd) Q out(l/s)
10 0.17 149.68 1262 757 1.50 33.37 20.02320617 737 0 0
20 0.33 98.74 832 999 1.50 33.37 40.04641235 959 0 0
30 0.50 75.22 634 1142 1.50 33.37 60.06961852 1081 0 0
45 0.75 56.30 475 1282 1.50 33.37 90.10442779 1191 0 0
60 1.00 45.44 383 1379 1.50 33.37 120.139237 1259 0 0

120 2.00 31.59 266 1918 1.50 33.37 240.2784741 1677 0 0
240 4.00 19.11 161 2321 1.50 33.37 480.5569482 1840 0 0
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Development Engineering Consultants - Drainage Basin Spreadsheet

Project: Knutsford Precinct - Swanbourne Street Structure Plan
Calculation of Required Below Ground Storage

Location: Catchment 2 - Structure Plan West
480 8.00 11.56 97 2807 1.50 33.37 961.1138964 1846 0 0
960 16.00 8.08 68 3923 1.50 33.37 1922.227793 2001 0 0

2880 48.00 3.65 31 5313 1.50 33.37 5766.683378 -454 0 0
4320 72.00 2.62 22 5735 1.50 33.37 8650.025067 -2915 0 0

Volume and Dimensions of below Ground Storage
Based on Humes Storm Trap
Width 2350 mm 2.35 m

Height 1500 mm 1.5 m
Storage 
Required 2002.32 m3

Length 
Required 568.03 m

Calculation of Storage in Proposed  Pipework and Access Chambers
Water Level 27.4

Storage LocationX-Section Area IL Length Volume
300 Dia Drain 0.07 290.7 20.55
Manholes
Pit C1 0.89 26.47 0.93 0.83
Pit C2 0.89 26.65 0.75 0.67
Pit B1 0.89 26.20 1.20 1.07
Pit B1A 0.89 26.25 1.15 1.03
Pit B2 0.89 26.94 0.46 0.41
Pit B2A 0.89 27.00 0.40 0.36
Pit A1 0.89 26.73 0.67 0.60
Pit A2 0.89 26.93 0.47 0.42
Pit A3 0.89 27.14 0.26 0.23
Pit E1 0.89 26.55 0.85 0.76
Pit E2 0.89 26.55 0.85 0.76
Above Ground 130.00
ULTIMATE STORAGE PROVIDED IN SYSTEM 157.68
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Development Engineering Consultants - Drainage Basin Spreadsheet

Project: Knutsford West Structure Plan
Location: Standard Commercial Lot - Current Flows

Data to be Input
Rainfall ARI (Years) 10
1 in 1 Year Impervious Catchment(Ha) 0.81

Required Storage(1 in 1Yr 1 Hr)(m3) 124.740
Catchment Details Paved Area Upaved area Total

Lot Area (SQM) 10000.00

Proportion Paved 90% 10% 100%

Area Paved (Ha) 0.900 0.100 1.000
Run-Off Co-efficient(C10) 0.90 0.00
ARI Multiplier 1.00 1.00
Run-Off Co-efficient(Cy) 0.90 0.00

Impervious Area(Ha) 0.810 0.000 0.810 0.81 Effective C

Volume and Dimensions of Available Storage

                      75.00 0                      -   

Storage provided manholes and pipe                            -   
Number of Soakwells                       40.00 
Diameter of Soakwells                         1.80 
Depth of Each Soakwell                         2.40 
Storage required Soakwells                     244.29 
Storage Provided                     244.29 

                      40.93 sqm
Soakage Rate (l/s/m2) 0.025

Data From A,R & R Volume 2

Area above Ground inundated to 0.05m 
Deep (between Front of House and verge)

Therefore Storage Required is 1 Cubic 
metre per

27/03/2014 7:26 AM Page 1 FreGGp02StandardIndustSoakwells
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Project: Knutsford West Structure Plan
Location: Standard Commercial Lot - Current Flows
Location Perth WA
Map 1 2I1 22.6

Map 2 2I12 4.9

Map 3 2I72 1.5

Map 4 50I1 37.5

Map 5 50I12 7.8

Map 6 50I72 2.5
Map 7 G 0.68
Map 8 F2 4.85
Map 9 F50 17

Tc(mins) Tc(hrs) I(mm/hr) Q(l/s) Total V in
Q out 

(Soakage)(l/s) V out Net Storage
Vout 

(Required) Q out(l/s)
Effective 
Run-off C

20 0.333 61.47 138.32 165.9812056 15.51 18.61235702 147.3688486 -                  0.00 0.00
30 0.500 47.83 107.62 193.7091085 15.51 27.91853553 165.790573 -                  0.00 0.00
60 1.000 30.05 67.60 243.3742393 15.51 55.83707105 187.5371683 -                  0.00 0.00
70 1.167 30.26 68.10 286.0039291 15.51 65.14324956 220.8606796 -                  0.00 0.00
120 2.000 21.20 47.70 343.441187 15.51 111.6741421 231.7670449 -                  0.00 0.00
240 4.000 13.29 29.90 430.5557334 15.51 223.3482842 207.2074492 -                  0.00 0.00
480 8.000 8.33 18.74 539.5826911 15.51 446.6965684 92.88612264 -                  0.00 0.00
960 16.000 5.76 12.96 746.4700167 15.51 893.3931368 -146.9231201 -                  0.00 0.00
1440 24.000 4.41 9.92 856.948694 15.51 1340.089705 -483.1410112 -                  0.00 0.00
2880 48.000 2.73 6.13 1059.643775 15.51 2680.179411 -1620.535635 -                  0.00 0.00
4320 72.000 2.00 4.50 1166.371491 15.51 4020.269116 -2853.897625 -                  0.00 0.00
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