
 

 

 

 

Prepared by: GTA Consultants (WA) Pty Ltd for City of Greater Geraldton 

on 14/03/19 

Reference: W1219424

Issue #: A-F 

CYCLE LINK – DRUMMOND COVE TO 
SUNSET BEACH 
Chapman Road 

FEASIBILITY STUDY 



 

 

 

© Greg Tucker & Associates Pty Ltd [ABN 34 005 839 645] 2019  

The information contained in this document is confidential and intended 

solely for the use of the client for the purpose for which it has been 

prepared and no representation is made or is to be implied as being made 

to any third party. Use or copying of this document in whole or in part 

without the written permission of GTA Consultants constitutes an 

infringement of copyright. The intellectual property contained in this 

document remains the property of GTA Consultants.  

 

G
T

A
 R

e
p

o
rt

  

Melbourne | Sydney | Brisbane 

Adelaide | Perth 

CYCLE LINK – DRUMMOND COVE 
TO SUNSET BEACH 
Chapman Road 

FEASIBILITY STUDY 

 

 

Client: City of Greater Geraldton 

on 14/03/19 

Reference: W1219424 

Issue #: A-F 

 

 

 

Quality Record 

Issue Date Description Prepared By Checked By Approved By Signed 

A-Dr 14/12/18 Draft AZ/SP TJ   

A-F 14/03/18 Final S. Pedretti T. Judd Tim Judd 
 



 

 

W1219424 // 14/03/19 
FEASIBILITY STUDY // Issue: A-F 
CYCLE LINK – DRUMMOND COVE TO SUNSET BEACH, 
Chapman Road  

 

CONTENTS 
1. FATAL FLAW ASSESSMENT 1 

1.1. Introduction 2 

1.2. City of Greater Geraldton Integrated Transport Strategy 2 

1.3. Geraldton 2050 Cycling Strategy 2 

1.4. Local Structure Plans 4 

1.5. User Survey 10 

1.6. Traffic Data 12 

1.7. Socio-Economic Data 13 

1.8. Forecasted Mode Share 15 

1.9. Opportunities and Constraints 17 

1.10. Recommendation 19 

2. Concept Design 20 

2.1. Optioneering 21 

2.2. Environmental Engineer Report 25 

2.3. Design Elements 25 

2.4. Design Recommendations 26 

3. Engineer’s Opinion of Probable Cost 29 

3.1. Engineers Opinion of Probable Cost 30 

 

APPENDIX 

A. CYCLING IN THE CITY OF GREATER GERALDTON SURVEY REPORT 

B. FUTURE POPULATION ESTIMATES 

C. ENVIRONMENTAL ENGINEER REPORT 

D. PUBLIC TRANSPORT AUTHORITY CORRESPONDENCE 

E. ENGINEER’S OPINION OF PROBABLE COST 

 



FATAL FLAW ASSESSMENT 

 

 

W1219424 // 14/03/19 
FEASIBILITY STUDY  // Issue: A-F 
CYCLE LINK – DRUMMOND COVE TO SUNSET BEACH, 
Chapman Road 1 

 

1. FATAL FLAW ASSESSMENT 
 

 

 

  

01 



FATAL FLAW ASSESSMENT 

 

 

W1219424 // 14/03/19 
FEASIBILITY STUDY  // Issue: A-F 
CYCLE LINK – DRUMMOND COVE TO SUNSET BEACH, 
Chapman Road 2 

 

1.1. Introduction 

GTA Consultants (GTA) has been engaged by CGG to undertake a feasibility study and concept design for a cycle link 

between Drummond Cove in the north to Sunset Beach to the south.  

This project is an initiative of the Geraldton 2050 Cycling Strategy, which provides a long -term aspirational vision of 

Geraldton’s proposed 2050 cycling network and makes recommendations for short -term actions and initiatives to plan the 

development of the cycle network. This project has identified the ideal cycling link along Chapman Road between 

Drummond Cove and Sunset Beach accompanied with a concept design. 

To determine the feasibility of the cycle link GTA investigated all the relevant data, Strategies and Future Structure Plans to 

ensure the study aligns with pre-adopted strategic directions. 

1.2. City of Greater Geraldton Integrated Transport Strategy  

The City of Greater Geraldton Integrated Transport Strategy (ITS) was prepared based on information provided as part of 

community and stakeholder consultation, review of current policy context, best -practice review, strategic transport 

modelling, on-site observations and a TransPriority assessment. Based on this information, key issues and opportunities 

were determined and recommendations and priority projects identified.  

A key priority project for the pedestrian and cyclist network include a review of speed limits and traffic management on 

Chapman Road. The ITS also identifies the need to increase walking and cycling within the CGG area, incorporation of 

active transport into redevelopments and new developments and increase of walking and cycling to schools. 

1.3. Geraldton 2050 Cycling Strategy 

The Geraldton 2050 Cycling Strategy (Cycling Strategy) is the strategic document prepared jointly by the CGG and 

Department of Transport (DoT). It identifies six guiding principles for the development of the cycling infrastructure in 

Geraldton. 

The six principles are listed below: 

1. Safe 

Geraldton’s 2050 cycling network should be built to a standard which reflects the “8 to 80” design philosophy. People of 

all ages should be able to cycle safely and confidently to the places they need and want to go to. Unprotected cycling 

facilities located on busy roads are not considered suitable for vulnerable road users, and will not encourage more people 

to cycle, more often. 

2. Connected 

Like a road network, all cycling routes should connect to something at each end (whether that be a destination, or another 

cycling route). 

3. Widespread 

The network should be comprehensive enough for people to safely assume they can get to their destination wit hout 

encountering hostile traffic conditions. When cycling networks reach a certain level of density it enables families to live 

comfortably without a second car. 

4. Legible 

The cycling network needs to be both intuitive and direct. To achieve this, it makes sense to locate major cycling routes 

parallel to natural land forms such as rivers and coastlines or within major road and rail corridors. Coherent way -finding 

initiatives are also important in ensuring legibility.  
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5. Aspirational 

Given the long-term nature of this strategy, several ambitious ideas have been put forward to help position Greater 

Geraldton as a safe, pleasant and enjoyable region for cycling. 

6. Achievable 

For the most part, the proposals put forward in this strategy adopt tried-and-tested planning principals. The case studies 

chosen to provide local and interstate examples of similar projects undertaken in recent years.  

A review of the existing network identified that the “legibility of Geraldton’s existing cycling network is compromised by its 

disconnectedness and frequent changes between on-road and off-road infrastructure”. This will be important to take into 

consideration as part of the design, to ensure that the cycling infrastructure is consistent to minimise disruption to the 

cyclist. 

Chapman Road, north of Bosley Street, to Drummond Cove was also identified as a primary route of the 2050 network.  

Figure 1.1: Extract of the proposed 2050 cycling network for Geraldton’s urban area  
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(Reproduced from the Geraldton 2050 Cycling Strategy) 

A high-quality cycling route that caters to the needs of cyclists of all ages and abilities between Sunset Beach and 

Drummond Cove was identified as an opportunity due to the lack of existing continuous infrastructu re as well as Chapman 

Road’s high-speed limit. 

The Cycling Strategy suggests a shared path on the western verge or a coastal shared path through the coastal vistas. A s 

part of this project, GTA have analysed the feasibility of these suggested routes and provided recommendations 

accompanied with a concept design of the selected route.  

1.4. Local Structure Plans 

Chapman Road, between Drummond Cove to Sunset Beach abuts a number of structure plans, as illustrated in Figure 1.2. 

o Lot 55 Chapman Road, Glenfield – Activity Centre Plan 

o Glenfield District Activity Centre, Lot 9000 Chapman Road Activity Centre Structure Plan  

o Glenfield Beach Local Structure Plan 

o Glenfield Local Structure Plan  

o Sunset Beach Local Structure Plan (Revoked). 
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Figure 1.2: Surrounding Structure Plans 

 

(Picture Map Reproduced from Nearmaps)  



FATAL FLAW ASSESSMENT 

 

 

W1219424 // 14/03/19 
FEASIBILITY STUDY  // Issue: A-F 
CYCLE LINK – DRUMMOND COVE TO SUNSET BEACH, 
Chapman Road 6 

 

A summary of the characteristics of the proposed structure plans is presented in Table 1.1.  

Table 1.1: Proposed Local Area Structure Plans 

Structure Plan 

Estimated Number 

of Dwellings 

(approx.) 

Estimated 

Population 

(approx.) 

Estimated Commercial, Community, 

Bulky Goods, Light Service Industry, 

Mixed Business NLA (approx.) 

Lot 55 Chapman Road, Glenfield – Activity 
Centre Plan 

100 230 33,660m2 

Glenfield District Activity Centre, Lot 9000 
Chapman Road Activity Centre Structure Plan 

830 N/A 111,250m2 

Glenfield Beach Local Structure Plan 2,000 5,500 N/A 

Glenfield Local Structure Plan  5,324 12,245 7,933sqm 

Estimated dwellings within the undeveloped 
portion of the Revoked Sunset Beach Local 
Structure Plan  

323  743  N/A 

Total  8,577 18,718 152,843m2 

1.4.1. Lot 55 Chapman Road, Glenfield – Activity Centre Plan 

Lot 55 Chapman Road, Glenfield Activity Centre Plan (Figure 1.3) identifies the key movement networks proposed, 

including a pedestrian footpath around the perimeter of the northern lot along the Neighbourhood Connector ‘B’ road, and a 

shared path along the northern side of Sunset Boulevard and along both sides of Chapman Road. The structure plan is for 

an Activity Centre and as such does not comprise of any Residential Land Uses. The Structure Plan identifies all the land 

to be zoned as the Service Commercial Zone, including approximately 32,040m2 Gross Floor Area (GFA) of bulky goods 

showrooms, a 120m2 service station and a 1,500m2 liquor store, as well as associated car parking.  

The structure plan area is on the western side of Chapman Road and includes two road connections to Chapman Road.  A 

single lane roundabout at the intersection of Chapman Road, Hagan Road and Road 1 is proposed, as well as at the 

intersection of Sunset Boulevard and Chapman Road. 

Figure 1.3: Lot 55 Chapman Road, Glenfield – Activity Centre Plan Transport Network (TPG 2016) 
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1.4.2. Glenfield District Activity Centre, Lot 9000 Chapman Road Activity Centre Structure Plan 

The Glenfield District Activity Centre Structure Plan (Figure 

1.4) is located on the western side of Chapman Road, to the 

north of the Lot 55 Chapman Road, Glenfield Activity Centre 

Plan. The structure plan will result in three four-way 

intersections which connect with the Glenfield Structure 

Plan, to the east of Chapman Road. The northernmost and 

southernmost proposed intersections are indicated to be 

roundabouts whilst the central access is proposed to be 

signalised in the future.  

The majority of this structure plan is zoned for Commercial 

(22,500m2 GFA), Community (750m2 GFA), Bulky Goods 

(10,000m2 GFA), Mixed Business (14,000m2 GFA), or Light 

Service Industry (64,000m2 GFA), (indicated in blue in Figure 

1.4), with a portion (145,000m2) zoned for medium density 

Residential, with a Residential Density Code (R-Code) of 

R60, and estimating approximately 830 dwellings. 

This structure plan states that dedicated cycle lanes within 

the road reserve should be considered at subdivision stage. 

This is also reiterated as part of this assessment, and it is 

recommended that the City encourage cycling facilities to be 

provided as part of the subdivision of this area. Figure 1.4 

indicates that a shared path should be constructed along the 

northern and southern perimeters of the structure plan area, 

whilst dedicated cycle lanes and footpaths to both sides 

should be constructed along Chapman Road and the 

Integrator B Road through the centre of the structure plan. 

Footpaths to one side only are recommended on the other 

key internal connections and to the western portion of the 

structure plan.  

Figure 1.4: Glenfield District Activity Centre Structure 
Plan Indicative Pathway Network (Whelans 
2013) 
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1.4.3. Glenfield Beach Local Structure Plan 

The Glenfield Beach Structure Plan abuts the Glenfield 

District Activity Centre Structure Plan and identifies that the 

structure plan area including the residential and non-

residential land uses including the Foreshore Reserve, 

Public Open Space, Primary School and Activity Centre, 

would generate approximately 3,000 vehicle trips in the peak 

hour, with the majority of traffic being distributed onto 

Glenfield Beach Drive. 

The structure plan proposes two connections to Chapman 

Road due to the large area of public open space within this 

structure plan (Rum Jungle) which runs adjacent to 

Chapman Road.  

The northernmost intersection, at Glenfield Beach Drive, is 

currently a roundabout and will remain as a roundabout in 

the future. The structure plan also recommends a 

roundabout to the southern intersection as a minimum, which 

is consistent with the Glenfield District Activity Centre 

Structure Plan. 

This structure plan is primarily zoned Residential.  However, 

it also includes a Primary School, local commercial centre 

and a special use area. Key cycling and pedestrian access 

throughout the structure plan is recommended through the 

main access points to Chapman Road, and a 2.5m shared 

path and footpath on the opposite side are recommended.  

 

Figure 1.5: Glenfield Beach LSP Active Transport Network  
(Aecom 2010) 
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1.4.4. Glenfield Local Structure Plan  

The Glenfield Local Structure Plan is located on the eastern side of Chapman Road and identifies the broad linkages which 

would provide a strong east-west and north-south connection using the road network. The anticipated future pedestrian and 

cycling network is illustrated in Figure 1.6, which is consistent with the proposed route along Chapman Road. The structure 

plan proposes to maintain the existing access points to Chapman Road at Macedonia Drive, Hagan Road and Okahoma 

Road whilst also proposing at least one additional connection to the adjoining structure plans which would traverse 

Chapman Road and four additional roads intersecting Chapman Road  

The form of these intersections has not been identified in the Glenfield Local Structure Plan.  

The structure plan proposes a mix of Zones, including Residential, Mixed Use, Special Use (for a future mixed business 

area), Public Open Space and a Primary School, with the predominant land use being Residential.   

The structure plan area is capable of generating up to 578 jobs with the range of commercial land uses as well as the 

school, and therefore active transport links are important to support local trips.  

Figure 1.6: Glenfield Structure Plan Pedestrian and  
Cycle Network (City of Greater Geraldton 2015) 

     Figure 1.7: Glenfield Structure Plan Map 
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1.4.5. Sunset Beach Local Structure Plan 

The Sunset Beach Local Structure Plan was prepared on October 2007, however, has since been revoked. Whilst the 

Sunset Beach Structure Plan has been revoked, it has been observed that the majority of developed land which was 

subject to the Sunset Beach Local Structure Plan was developed accordingly. Notwithstanding, there is still a large portion 

of this land which has not been developed.  

The revoked Sunset Beach Local Structure Plan identified an estimated 1,081 dwellings, which was comprised of 765 

single residential dwellings and approximately 316 dwellings in two lifestyle villages and applied a base residential density 

of R17.5. It was noted that approximately 330 lots have already been created within the revoked Sunset Beach Structure 

Plan area.  

Notwithstanding the above, in correspondence between GTA and the City of Greater Geraldton’s Planning Engineer, it was 

understood that an average R-Code of R12.5 is to be applied to the remaining section for the purposes of estimating the 

future number of dwellings. Given this, GTA has identified approximately 305,000m2 of undeveloped land, and subtracted 

an assumed10% of open space (as per Liveable Neighbourhoods) to iden tify the total area of developable land. This was 

then divided by the 800m2 average lot area applicable to the R12.5 density code, and based on this very high-level 

calculation, it was assumed that approximately 343 dwellings could be constructed. It is no ted that no area for the 

construction of roads or other infrastructure was included, as this information was not available to GTA at th e time of 

reporting. When estimating the future population, GTA also assumed the Greater Geraldton household average from  the 

2016 ABS Census data of 2.9 people per dwellings. 

1.5. User Survey  

The City undertook a cycling survey in June 2017 (Cycling in the Ci ty of Greater Geraldton Survey). 472 responses were 

received in this survey, with 95% of the responses being those who rode a bike. Of those who responded, 73% rode at 

least once a week. It was also noted that the most (40%) people rode alone, with the second largest user group being 

those who rode with their children (18%) followed by their partner (16%). The busiest period to ride was noted to be the 

afternoons between 3pm to 6pm (24%) and mornings 7.30am to 9am (20%). 41% of respondents identified that a lack of 

dedicated cycling and/or shared path infrastructure was the main reason why they did not ride a bike or did not ride often. 

This data offers an understanding of the users that should be catered for, as well as major detractors.  

It was also noted that only 14% of respondents cycle for commuting purposes from home to work. The responses to some 

key survey questions are shown in Figure 1.8 to Figure 1.12. 

Figure 1.8: Survey Response to “Who do you mostly ride with?” from Cycling in the City of Greater Geraldton Survey  

 

Parents

Siblings

Cycling Club Mates

Friends

Partner

Children

Alone

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

3. Who do you mostly ride with?
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Figure 1.9: Survey Response to “What time of day do you usually ride?” from Cycling in the City of Greater Geraldton 
Survey 

 

Figure 1.10: Survey Response to “Why Do You Ride a Bike?” from Cycling in the City of Greater Geraldton Survey  

 

Figure 1.11: Survey Response to “What describes you best as a cyclist?” from Cycling in the City of Greater 
Geraldton Survey 

 

0% 5% 10% 15% 20% 25% 30%

At night

Evening (6pm to Dusk)

Afternoons (3pm-6pm)

Afternoons (1pm-3pm)

Lunch Time (11am - 1pm)

Mornings (9am to Lunch)

Mornings (7.30am - 9am)

Early mornings (Dawn to 7.30am)

4. What time of the day do you usually ride?

Fitness or Health

For Fun

Commute from Home to Work

Riding to the shops / cafes / restaurants

Mountain bike on designated trail

Cycle/train in an organised group across town

Cycle/train in an organised group across the CBD

Commute from Home to School

Commute from Home to Sports

0% 5% 10% 15% 20% 25% 30% 35%

5. Why do you ride a bike?

0% 5% 10% 15% 20% 25% 30%

A rider who is somewhat comfortable riding in some traffic
situations

A rider who prefers to ride on quiet reisdential streets in my
neighbourhood

A rider who is confident and confrtable riding in most traffic
situations

A rider who prefers to stick to off road shared paths

A rider who prefers to use designated cycle lanes on the road

6. What best describes you as a cyclist? 
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Figure 1.12: Survey Response to why the community didn’t cycle from Cycling in the City of Greater Geraldton 
Survey 

 

49 people identified the Drummond Cove to Sunset Beach route as their most frequently used route, with 40% of 

respondents identifying the Drummond Cove to Sunset Bach Bike Path or cycle lane as their top priority project to 

encourage more cycling.  

Based on the survey responses, it is noted that many cyclists in the area ride with children. Children are vulnerable cyclist s 

and it is not appropriate to cycle on-road with children, which supports the need for safe off-road cycling infrastructure. 

Another key finding is that over 40% of respondents identified that the key barrier to cycling was the lack of infrastructure .   

These survey results provide an understanding of the local residents’ need, desire and support for the subject route. The 

full survey is included as Appendix A.  

1.6. Traffic Data 

Vehicle Traffic volumes were collected along Chapman Road (South of Hagan Rd, approximately in the middle of the 4km 
cycle route). The counts for the period are as follows:  

o 4,113 ADT (Mon-Fri)  

o 3,994 ADT (Mon-Sun)  

The posted speed limit on Chapman Road between Drummond Cove and Sunset Beach is 90 km/h.  

Cyclist counts were collected from a counter installed along the Chapman Road cycle path located south of Stella Road. 

Cycle counts in both directions for the period July-September 2017 are presented below:  

o Annual Average Daily Traffic (M-S) = 21  

o Annual Average Daily Traffic (M-F) = 18  

o Annual Average Daily Weekend Traffic = 27   

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

I don't own or have access to a bike

Other modes of transport are more convenient

Steep gradients (too many hills)

Distances are too great

Weather conditions are not conducive to riding a bike

Lack of adequate end of trip facilities at my destination

Lack of dedicated cycling and/or shared path infrastructure

Perceived or actual safety concerns

8. If you don't ride a bike, or often ride a bike, what are your main 
reasons why?
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1.7. Socio-Economic Data 

To gain an understanding of the current travel mode behaviour of the CGG population GTA have reviewed the CGG’s 

online Community Profile based on the 2016 ABS Census data. 

The following summarises the demographic population of the Sunset Beach and Drummond Cove areas, including mode of 

transport to work. 

 

 

 
(Reproduced from City of Greater Geraldton Website) 

An analysis of the mode of travel to work has been undertaken noting that while it only represents one of the reasons 

people travel, it provides a valuable picture of the movement behaviour and preferences of the population. It should also be 

noted that, as per Figure 1.10, commuters to work, school or sports only represented 18% of total survey respondents, and 

therefore the Mode of Travel to Work census data only provides a snapshot into the community’s travel behaviour.  

The following graphs in Figure 1.13 illustrate the Travel to Work Mode Share from the ABS Census Data and has been 

categorised into six categories including those who travel to work by a private motor vehicle such as a car (either as 

passenger or driver), truck, motorbike or scooter, as well as by cycling, walking and an alternative mode of transport or did  

not go to work.  

The results show that both Sunset Beach and Drummond Cove area have a higher percentage of people who drive to work 

than the Greater Geraldton average.  The Sunset Beach area has a lower percentage of those who cycle and catch public 

transport to work than the Greater Geraldton average, with the Drummond Cove area having a higher percentage that cycle 

and catch public transport.  
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Figure 1.13: Current Travel to Work Mode Share Comparison (ABS 2016)  
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1.8. Forecasted Mode Share 

Based on the existing Greater Geraldton average travel to work mode share splits, the following estimated future mode 

shares have been extrapolated. The detailed estimates are included in Appendix 0.  

These figures are based on the number of existing dwellings in the built-up areas as well as the forecasted future maximum 

number of dwellings set out in the respective structure plans. West of Chapman Road includes the suburbs of Drummond 

Cove (entirely), Glenfield (partially) and sunset Beach (partially). The suburbs east of Chapman Road include parts of 

Glenfield and Sunset Beach. The existing rural lots were subtracted from the current number of dwellings as they are 

expected to be developed into urban lots in the future and would be captured within the structure plans.  

It has been assumed that each dwelling will generate an average of eight (8) vehicle trips per day, based on the Western 

Australian Planning Commission (WAPC) Transport Impact Assessment (TIA) Guidelines. Typically, 10% of the total daily 

volume of traffic is generated during the peak hour, and this has been included in the following tables.  

Table 1.2 also provides the estimated existing mode share. 

Table 1.2: Estimated Existing Mode Share on either side of Chapman Road 

 West of Chapman Road  East of Chapman Road  Total 

 
Average Trips 

per Day 
Peak 
Hour 

Average Trips 
per Day 

Peak 
Hour 

Average Trips 
per Day 

Peak 
Hour 

Estimated Number of Dwellings 1,500 228 1,728 

Vehicle trips  12,000 1,200 1,824 182 13,824 1,382 

Public transport 275 28 38 4 313 31 

Cycling 154 15 27 3 181 18 

Walking 310 31 44 4 354 35 

Did not go to work 1,652 165 221 22 1,873 187 

Other 202 20 33 3 235 23 

Worked at home 482 48 106 11 588 59 

Table 1.3: Estimated Future Mode Share on either side of Chapman Road 

 West of Chapman Road  East of Chapman Road  Total 

 
Average Trips 

per Day 
Peak 
Hour 

Average Trips 
per Day 

Peak 
Hour 

Average Trips 
per Day 

Peak 
Hour 

Estimated Number of Dwellings 4,753 5,552 10,305 

Vehicle trips  38,024 3,802 44,416 4,442 82,440 8,244 

Public transport 840 84 981 98 1,821 182 

Cycling 568 57 663 66 1,230 123 

Walking 1,476 148 1724 172 3,199 320 

Did not go to work 5,108 511 5966 597 11,074 1,107 

Other 602 60 703 70 1,304 130 

Worked at home 1,816 182 2121 212 3,937 394 

It is noted that a significant portion of the total number of dwellings are subject to future development. Whilst it is 

acknowledged that cycling facilities could be provided as part of the subdivision, the timeframe for the development of land 

is unknown and not controlled by the City, but rather developers and the market. It would be important to provide a facility 

now, so that when development occurs, the facilities are already in place and can support behaviour change to establish an 

active transport mindset. The estimated future modes share analysis suggests the proposed developments may generate 

123 peak hour cycling trips and 320 pedestrian trips (assuming the mode share is the same as the existing mode share).  
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As an aspirational target, GTA suggest that the cycling and walking mode share is doubled. There is the opportunity for this 

to occur through a mode share shift in local trips to shops, schools and work. This would reduce the impact of congestion 

on the road network (from an estimated 7,978 peak hour vehicle to 7,092 peak hour vehicles), and support a healthier, 

stronger community.  

Table 1.4: Future Aspirational Mode Share 

  West of Chapman Road East of Chapman Road Total 

  
Average Trips 

per Day 
Peak 
Hour 

Average Trips per 
Day 

Peak Hour 
Average Trips per 

Day 
Peak 
Hour 

Vehicle trips  33,938 3,394 36,979 3,698 70,917 7,092 

Public transport 840 84 981 98 1,821 182 

Cycling 1,135 114  1,326  133 2,461 246 

Walking 2,951 295 3,447  345 6,398 640 

Did not go to work 5,108 511 5,966  597 11,074 1,107 

Other 602 60 703  70 1,304 130 

Worked at home 1,816 182 2,121  212 3,937 394 
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1.9. Opportunities and Constraints 

There are opportunities for a cycle network on the eastern side of Chapman Road to be constructed as part of the 

development of the Glenfield Structure Plan, which would allow for cycling facilities on both s ides of Chapman Road if 

dedicated infrastructure is constructed on the west. The western side also allows for more continuity due to the lack of 

intersecting roads. It would also directly connect to the future Activity Centre.  

It would be important, when designing the cycle route, that appropriate links and crossings are included between the 

eastern and western sides of Chapman Road. These links should be consistent with those identified in the existing 

structure plans. These are shown in Figure 1.14. 

Figure 1.14: Future Road Network (Base map source:Nearmap, structure plans City of Geraldton) 
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It is also important to note that mode share splits applied in paragraph 1.8 is based on travel to work census data only and 

does not consider recreational users. If recreational users are included in addition to the above, a higher cycling rate could 

be assumed. Based on the Cycling in the City of Greater Geraldton Survey, only 14% of respondents cycled to commute to 

work, whilst a further 4% cycled to commute from home to school or sports. As such, appr oximately 82% of respondents 

cycled for leisure. This project provides the opportunity to provide the in frastructure to further support the existing cycling 

community as well as encourage the future community to cycle through the availability of infrastruc ture. 

There is an opportunity to integrate the Rum Jungle as part of the cycle link along Chapman Road. Currently, the Rum 

Jungle is subject to antisocial behaviour and littering. Integrating the reserve with the cycle link will help to activate th e 

reserve through increased passive surveillance and provide a more pleasant cycling environment, away from the busy 

Chapman Road. This solution has been applied in similar scenarios such as the Karak Trail in Collie, which is a successful 

example of where a reserve adjacent to a highway was utilised to accommodate a cycling link.  It was identified as a better 

cycling environment, given the high-speed adjacent highway and is used by a wide variety or users.  Figure 1.15 below 

show the Karak Trail link. 

Figure 1.15: Karak Trail, Collie 

  
(Photo source: DoT 2018)  
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1.10. Recommendation 

Based on the Fatal Flaw Assessment, GTA’s recommendation is to proceed with delivering a concept design for cycling 

infrastructure along Chapman Road between Drummond Cove and Sunset Beach This is supported by the following: 

• The ITS identifies the need to increase walking and cycling within the CGG area. The cycling link along Chapman 

Road was identified has a priority link in the CGG Cycling Strategy and through the user survey. 49 people 

identified the Drummond Cove to Sunset Beach route as their most frequently used route, with 40% of 

respondents identifying the Drummond Cove to Sunset Bach Bike Path or cycle lane as their top priority project 

to encourage more cycling.  

• Along the Chapman Road corridor, a number of structure plans are proposed (Lot 55 Chapman Road, Glenfield – 

Activity Centre Plan, Glenfield District Activity Centre, Lot 9000 Chapman Road Activity Centre Structure Plan , 

Glenfield Beach Local Structure Plan, Glenfield Local Structure Plan). The proposed structure plan will 

accommodate a population of approximately 19,000 people and will include an activity centre as well. Therefore, 

proposed cycle link will be also beneficial to cater for future transport demand generated by the population 

growth and the future activity centre. The cycle link along Chapman Road will provide the opportunity to deliver 

the infrastructure to further support the existing cycling community as well as encourage the future communi ty to 

cycle through the availability of infrastructure. 
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2.1. Optioneering 

2.1.1. What kind of facility? 

The first stage of the concept design is to decide the kind of infrastructure to be designed. For this we referred to the 

Cycling facilities for Community Routes conceptual diagram from the Draft ACT guidelines, as shown in Figure 2.1. 

Figure 2.1: Separation of cycles and motor vehicles by speed and volume 

 

(Reproduced from Draft ACT Guidelines Figure 5.2) 

The average weekday traffic on chapman road is just above 4000 vehicle and the 85th percentile speed is assumed to be 

around 90km/h, therefore the suggested infrastructure in accordance with Figure 2.1 is a separated shared path. Even if 

the speed limit along Chapman Road was reduced to 60km/h there would still be scope to provide an off -road path. 

This is also what the community is expecting. The president of Drummond Cove progress association and the Bicycle Shop 

owner have both expressed the preference for a separated off-road facility. 

Furthermore, as shared path will cater for cyclists of all ages and abilities in line with the principles expressed in the CGG 
2050 Cycling Strategy. 
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2.1.2. Which side of the Road? 

To determine which side of Chapman Road the infrastructure would suit, we considered the following factors. This has also 

been summarised in Table 2.1 below. 

Existing Cycling Infrastructure 

There is an existing shared path 3m wide running along the west side of Chapman Road from Bosley Street to Sail 

Boulevard. Between Bosley Street and Whitworth Drive the path is made of concrete, whereas between Whitwo rth Drive 

and Sail Boulevard the path is made of red asphalt. 

The CGG has also applied to the DoT for Grant Funding for the construction of a new shared path on the west side of 

Chapman Road between Sail Boulevard and Corallina Quays. 

Continuity of the Shared Path 

Given that the proposed link is identified as a primary cycling route it would have to satisfy the network principles stated in 

the CGG 2050 Cycling Strategy. 

Primary routes are high demand corridors that connect to major destinations. They provide high quality, safe, convenient 

(and where possible uninterrupted) routes that form the spine of the cycle network. 

In the current scenario a shared path on the west side would be uninterrupted for about 3.4km between Glenfield Beach 

Drive and Corallina Quays whereas on the east side the path would be interrupted at Macedon ia Drive Hagan Road and 

Okahoma Road. 

Looking at the future scenario the LSPs on the western side will create four interruptions of the path at the four new roads 

proposed to intersect with Chapman Road between whereas Corallina Quays and Glenfield Beach Drive on the eastern 

side the path would be interrupted at eight locations between Corallina Quays and Glenfield Beach Drive.  

Future Developments 

Based on the proposed developments the eastern side of Chapman Road is expected to have more population than the 

western side of the road.  As shown in  

Table 1.2 and Table 1.3 dwellings are estimated on the western side and 5,552 dwellings are estimated on the eastern 

side. 

In terms of future population there would be scope to provide a path on the east side of Chapman Road, however, the path 

on the eastern side would be interrupted by a number of intersecting roads reducing the level of service.  

It is important to note that the eastern side would still require shared path links between the blocks with safe crossing 

facility to the primary shared path on the opposite side of the road.  

An activity centre is proposed on the west side of Chapman Road therefore  a primary cycle link would be more beneficial 

on the west side to provide direct connectivity to the activity centre.  

Location of sensitive public utility services 

The majority of the services are located on the eastern side. Furthermore, the main Fibre Optic line runs along the entire 

length of the west side of the road. On the west side of the road there are located GAS, TELECOM and SEWER services 

and only short sections of fibre optics. 

As such on the basis of impact on the public utility services it would be preferable to construct a shared path on the 

western side of the road.  
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Table 2.1: Table Summary 

Factors Preferred side of the road 

Existing Cycling Infrastructure currently on the west side of the 
road 

Western Side 

Continuity of the future infrastructure with less intersecting roads Western Side 

Future Developments Eastern Side 

Location of sensitive public utility services Western Side 

 

 

  

Recommendation:  

Given the above, the preferred side for the installation of a shared path would be the western side as it allows for 

the delivery of continuous cycling infrastructure linked to existing infrastructure, creating a primary route in line with 

the objective of the Cycling Strategy. As structure plans are developed, sections of shared paths would also be 

required on the eastern side to connect to dedicated future crossing points provided to access the primary route on 

the west side. 



CONCEPT DESIGN 

 

 

W1219424 // 14/03/19 
FEASIBILITY STUDY  // Issue: A-F 
CYCLE LINK – DRUMMOND COVE TO SUNSET BEACH, 
Chapman Road 24 

 

2.1.3. Width of the shared path. 

To determine the width of the proposed shared path, we referred to the path capacity diagram from VicRoads Guidelines 

shown in Figure 2.2. 

Considering future developments, the estimated future peak hour cycling traffic is 123 and the estimate peak hour 

pedestrian trips is 320 as shown in Table 1.3. 

If we assume double the participation in cycling and walking, the estimated peak hour cycling trips are 246 and the 

pedestrian peak hours trips are 640, as shown in Table 1.4 

Given that only a portion of the estimated peak hour traffic will be travelling along the path on the western side, 3.0m wide 

shared path would still be capable of accommodating the future demand. 

Furthermore, given that the existing shared path on the western side is 3.0m wide, GTA is proposing to continue the path 

with the same 3.0m width. 

Figure 2.2: Separation of cycles and motor vehicles by speed and volume 

 

(Reproduced from VicRoads Cycle Note 21) 
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2.2. Environmental Engineer Report 

Strategen completed an Acid Sulfate Soils (ASS) and soil permeability testing program along the route of the proposed 

cycle way from Drummond Cove to Sunset Beach along the alignment of Chapman Road in the City of Greater Geraldton.  

The full Environmental Engineer’s report is attached in Appendix C. 

 

ASS and permeability testing were undertaken at the same time as per the scope below:  

1. A desktop review of available soil mapping to determine the potential ASS risk and likely locations of poor 

permeability soils. 

2. Collection of ASS samples from 20 locations (every 200m) to a depth of 2m below surface levels or until refusal due 

to rock or impenetrable soil.  

3. Laboratory analysis of 84 soil samples for (pHF, pHFOX), and 10 samples for Chromium reducible sulfur [CRS] and 

heavy metals.  

4. Infiltration testing at the same 20 locations along the alignment using a falling head permeameter.  

5. Review, analysis and reporting of the field and laboratory analytical data 

 

The results from the field testing indicate acid sulphate soils are not present and the soils are likely to have good buffering 

capacity. Suspension Peroxide Oxidation Combined Acidity and Sulfur (SPOCAS) results in four soils exceed 0.03% S and 

indicate a liming rate excluding ANC of 9kg/tonne. If soils are stockpiled, liming at 9kg/tonne is recommended, otherwise 

liming is probably not required, given the soils are all above the water table and continually ex posed to air. 

Stormwater is likely to have a reasonable chance of infiltrating into the soils along the alignment of the  cycle way, however, 

the hard-pan sandy clay may reduce infiltration rates. The average saturated hydraulic conductivity, Ksat values, are on the 

low end for sand ranging from 0.8 to 42m/day with an average of approximately 5m/day and the resultant anticipated 

quantity of runoff from the cycle way and road along with the size of the swale/drainage basin would need to be calculated 

at detailed design stage. 

 

2.3. Design Elements 

The key principles followed for the first draft concept design were:  

1. The path alignment to minimize conflict with existing utility services 

2. To increase safety and comfort for the cyclist the path alignment was design to allow a minimum of 2.5m buffer 

between the road edge and the path where possible 

3. Speed humps were included at the intersection with Sail Boulevard and Corallina Quays to increase the level of 

priority of the path. This type of treatment is already present in the CGG as shown in the picture below. (Figure 2.3) 

4. The path alignment to have minimal impact on the exist ing swales. 

5. Driveways intersecting the shared path are proposed to be made in concrete to reduce debris on the path.  
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Figure 2.3: Speed Hump across the intersection to improve path crossing 

 

 

2.3.1. Lighting Requirements  

Lighting categories for pathways (including cycleways) are indicated in Table 2.2 of AS/NZS 1158.3.1:2005 Lighting for 

roads and public spaces. Part 3.1: Pedestrian area (Category P) lighting – Performance and design requirements. 

For pathways with a medium pedestrian/cycle activity and low risk of crime the applicable lighting subcategory is P3.  

In accordance with clause 3.3 of AS/NZS 1158.3.1:2005, where pathway forms part of a local road that is to be lit to 

subcategory P3 no special lighting requirements apply other than those specified in clause 3.2.1 for the whole road 

reserve. 

Given the above, it would be most cost effective to provide lighting for the road using the existing overhead infrastructure 

on the east side of Chapman Roads. 

Details on spacing of the lamps, type of lamps would have to be determined via illuminance-based computer calculation 

design method. Existing power poles can be used for installation for the lamps and additional poles may be required to 

achieve P3 category lightning however this would have to be determined through a specific Detailed Lighting Design.  

2.4. Design Recommendations 

The following recommendations are made to the Council with regard to the proposed design and future detail design 

phase. 

1. Where the shared path intersects existing roads, it is recommended to include a raised speed hump with priority 

given to cyclist. The ideal configuration is shown in plan W1219424-SK13. At detail design stage it is important to 

refer to the Share Paths Design Guidelines currently being developed by the DoT to ensure the adopted final solution 

is in line with the DoT strategy. 

2. The structure plan for Lot 55 indicates an activity centre will be develop with two roundabouts at the intersecting road 

north and south of the lot. Currently a specific design of the roundabout is not available.  As such, GTA has provided 

and indicative solution for the shared path at the roundabout as shown on plan W1219424-SK13. An indicative 

visualisation of the cross section of the path adjacent to the activity centre is shown in the picture below Figure 2.4. 
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Figure 2.4: Lot 55 indicative cross section 

 

3. A concrete flush kerb should be installed on each side of the path to increase path durability. An example of 

constructed shared path is shown on the pictures below (Figure 2.5). The cost estimate includes the flush kerbs 

items. 

Figure 2.5: Example of shared path 

 

4. GTA recommends a more detailed survey of the trees and vegetation north of LoT 55 is undertaken as part of the 

Detailed Design phase to confirm the proposed alignment of the path. The alignment of the path shown from plan 

W1219424-SK07 to W1219424-SK10 is indicative only as the survey did not indicate the location of the trees. 

5. To improve path connectivity, crossing point should be provided at the intersections with Okahoma Road, Hagan 

Road and Macedonia Drive. Median islands refuge should also be provided however these would have to be 

considered at detail design phase. 
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6. The proposed design does not impact on the capacity of existing stormwater drainage system. There is an 

opportunity to enhance the capacity and conductivity of the existing swale however this would have to be considered 

at detail design phase. 

7. At each private or public crossover intersection, the shared path should be upgraded in concrete to ensure no debris 

are carried on the path by crossing vehicle. This would also reduce the need for maintenance and sweeping 

activities. A detail of the typical crossover is shown on plan W1219424-SK14. 

8. The Public Transport Authority have confirmed they have no plans to relocate the bus stops along the we st side of 

Chapman Road and have indicated that they have no plans to upgrade the bus stops due to the very low patronage . 

The concept design shows it is possible to upgrade the bus stop with a hardstand and bus shelter. The bus stops 

could also be used by the cycling as a resting area. The final treatment would have to be confirmed at detailed 

design. It is likely the cost to upgrade the bus stop would have to be borne by the City.  
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3.1. Engineers Opinion of Probable Cost 

 

Preliminary cost estimates indicate the project including contingencies will cost in the order of  $3 million. 

The itemised Engineer's Opinion of Probable Cost can be found in Appendix E. 
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Figure B.1 Estimated Future Mode Share per Structure Plan 

 West of Chapman Road East of Chapman Road  

Future 
Development 
(Structure 
Plan) 

Lot 55 Chapman 
Road, Glenfield – 

Activity Centre 
Plan 

Glenfield District 
Activity Centre, 

Lot 9000 

Glenfield 
Beach 

Sunset 
Beach 

Subtotal 
Glenfield 

LSP 
Subtotal  Total 

Estimated 
Number of 
Dwellings 

100 830 2,000 323 3,253 5,324 5,324 7,747 

Vehicle trips 
per day 

800 6640 16000 2584 26,024 42,592 42,592 61,976 

Public 
Transport 

18 113 0 57 188 118 118 193 

Cycling 12 57 239 39 346 1,653 1,653 1,943 

Walking 31 151 621 100 903 1,653 1,653 2,405 

Did not go to 
work 

107 878 2,149 347 3,481 64 64 2,668 

Other 13 94 253 41 401 674 674 981 

Worked at 
home 

38 226 545 123 933 1,452 1,452 2,159 

 

Figure B.2:  Existing Mode Share per Suburb 

Suburb Glenfield Drummond Cove Sunset Beach Greater Geraldton 

Existing Number of 
Dwellings 

386 617 718 174,481 

Vehicle trips per day 3088 4936 5744 1,395,848 

Public Transport 68 146 98 30,834 

Cycling 51 80 49 20,834 

Walking 76 146 131 54,167 

Did not go to work 364 743 759 187,502 

Other 59 93 82 22,084 

Worked at home 203 186 196 66,667 

 

  



APPENDIX: FUTURE POPULATION 

ESTIMATES 

 

 

W1219424 // 14/03/19 
FEASIBILITY STUDY  // Issue: A-F 
CYCLE LINK – DRUMMOND COVE TO SUNSET BEACH, 
Chapman Road B3 

 

Figure B.3: Existing Mode Share per Suburb East and West of Chapman Road 

Suburb 
Glenfield 

East 
Sunset 

Beach East 
Total 
East 

Sunset 
Beach West 

Drummond 
(West only) 

Glenfield 
West 

Total 
West 

Existing Number of 
Dwellings 

174 54 228 664 617 219 1,500 

Vehicle trips per day 1,392 432  1824 5,312  4,936  1,752  12,000 

Public Transport 31   38  91  146  39  275 

Cycling 23  4  27  45  80  29  154 

Walking 34  10  44  121  146  43  310 

Did not go to work 164  57  221  702  743  207  1,652 

Other 27  6  33  75  93  34  202 

Worked at home 91  15  106  181  186  115  482 
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To:  Simon Pedretti Date:  9 January 2019 

Company:  GTA Consultants Project No:  GTA18611.01 

Fax/email:  Simon.pedretti@gta.com.au Inquiries:  Phil Bourgault 

Drummond Cove to Sunset Beach Cycleway 
Acid Sulfate Soils and Permeability Investigation Results 

Background 

Strategen completed an Acid Sulfate Soils (ASS) and soil permeability testing program along the route of 
the proposed cycle way from Drummond Cove to Sunset Beach along the alignment of Chapman Road in 
the City of Greater Geraldton.     

The northern portion of the proposed route transverses the red loamy earths (alluvium) and the southern 
section yellow sands and Tamala limestone.  The alluvium is mapped as having a high to moderate risk of 
containing acid sulfate soils, although soil mapping notes describe the soil as ‘often alkaline’.  Figures 1 - 4 
present the sampling locations. 

Scope of Works 

ASS and permeability testing were undertaken at the same time as per the scope below: 
1. A desktop review of available soil mapping to determine the potential ASS risk and likely locations of 

poor permeability soils. 
2. Collection of ASS samples from 20 locations (every 200m) to a depth of 2m below surface levels or 

until refusal due to rock or impenetrable soil.  
3. Laboratory analysis of 84 soil samples for (pHF, pHFOX), and 10 samples for Chromium reducible 

sulfur [CRS] and heavy metals. 
4. Infiltration testing at the same 20 locations along the alignment using a falling head permeameter. 
5. Review, analysis and reporting of the field and laboratory analytical data.  

Results 

Acid Sulfate Soil field testing 

Table 1 presents the results of the pHf and pHfox testing.  The testing showed pHf ranged from 7.6 to 8.8 
and pHfox ranged from 6.2 to 8.4.  This indicates the soils are slightly alkaline, which is to be expected 
given the presence of limestone at depth.  The soils comprise shallow fine-grained siliceous red-brown 
sand with calcareous Tamala limestone cap rock and cobbles outcropping over the limestone of the 
Tamala Limestone Formation.   

Some samples show a strong reaction to the addition of hydrogen peroxide as an oxidant.  Up to 14 
samples with a high reaction rate and/or with the highest pH drops between the pHf and pHfox are currently 
being tested for Suspension Peroxide Oxidation Combined Acidity and Sulfur [SPOCAS] suite and heavy 
metals.  

The soils types on both sides of Chapman road are likely to be similar based on field observations.  
Anecdotal evidence was provided to Strategen field staff that land to the north of the proposed route, on 
both sides of road are likely to be inundated following winter rains and can be quite boggy.  
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Table 1:  pHf and pHfox results 

Sample Id pHf pHfox Rate of Reaction
G1-1 8 7.5 X
G1-2 8 7.6 XX
G1-3 8.1 6.7 X
G1-4 7.9 6.9 X
G2-1 8.3 6.7 XX
G2-2 8.1 7 XX
G2-3 8.3 7.1 X
G2-4 8.4 6.9 XX
G3-1 8.2 6.3 X
G3-2 8.3 6.5 XX
DUP1 8.5 8.2 X
DUP2 8.5 6.9 XX
G4-1 8 6.2 XXX
G4-2 8.4 6.8 XX
DUP3 8.7 6.8 XXX
DUP4 8.1 6.4 XXX
G5-1 8.1 6.5 XXX
G5-2 8.2 6.6 XX
G6-1 7.8 6.2 XX
G6-2 7.8 6.6 X
G7-1 8.4 6.3 X
G7-2 8.5 6.7 XX
G8-1 8.1 6.4 XXX
G8-2 8 6.7 XX
G9-1 8.4 7 XX
G9-2 8.3 7 XX
G9-3 8.4 6.8 XX
G10-11 8.7 6.9 XX
G11-1 8.1 6.6 XX
G11-2 8.1 6.6 XXX
G12-1 8.6 8.3 XXXX
G13-1 8.1 7.7 XXXX
G13-2 8.5 8.4 XXXX
G14-1 8.5 6.8 XXXX
G14-2 8 8 XXXX
G15-1 8 8 XXXX
G15-2 7.7 7.6 XXXX
G15-3 7.6 7.6 XXXX
G16-1 8.3 6.6 XX
G16-2 8.3 6.6 XX
G16-3 8.6 7 XX
G16-4 8.5 7 X
G17-1 8.5 6.8 XXX
G17-2 8 7.3 XXXX
G17-3 8 7.5 XX
G17-4 8.1 7.4 XX
G18-1 8.6 7.6 XXXX
G18-2 7.9 7.9 XXXX
G18-3 8.3 8.2 XXXX
G18-4 8.3 8 XXXX
G19-1 8.8 7.2 X
G19-2 8.5 6.9 XXXX
G19-3 8.6 7.3 XXXX
G19-4 8.7 8.1 XXXX
G20-1 8.5 7.9 XXXX
G20-2 8.3 7.6 XXXX
G20-3 8.4 6.7 X
G20-4 8.6 7.7 XXXX  
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Table 2:  SPOCAS results 

Sample Units LOR G2-4 G3-2 G4-1 G5-1 G7-1 G9-3 G11-2 G13-1 G14-2 G15-3 G17-2 G18-4 G19-2 G20-4
Arsenic mg/kg 5 <5 6 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Cadmium mg/kg 0.1 <0.1 <0.1 0.5 0.1 0.2 <0.1 <0.1 0.2 0.2 0.3 0.1 0.1 0.2 0.2
Chromium mg/kg 1 5 4 14 12 16 <1 <1 2 12 19 5 6 6 7

Copper mg/kg 1 9 8 9 9 10 <1 3 1 5 7 <1 3 2 3
Mercury mg/kg 0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02

Nickel mg/kg 1 2 1 2 1 2 <1 <1 2 3 4 1 1 1 2
Lead mg/kg 1 2 4 12 2 15 <1 <1 5 6 8 3 10 9 7
Zinc mg/kg 1 3 3 110 3 9 <1 <1 4 6 8 1 7 8 6

Moisture %w/w 0.1 32.4 22.6 14.3 20.5 12 27.4 14.6 16.4 11.4 23.5 1.3 9.4 3 5.2
pHKCl (23A) pH Units 0.1 9.1 8.8 8.8 8.9 8.8 9.5 9.2 9.2 8.5 8.7 8.1 9.1 9.2 9.2
pHox (23B) pH Units 0.1 8.1 7.8 7.4 7.6 7.4 8.1 8.5 8.7 8.4 8.8 7.6 8.8 9.6 9.6

Titratable Actual Acidity (23F) mol H+/t 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Titratable Peroxide Acidity (23G) mol H+/t 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Titratable Sulphidic Acidity (23H) mol H+/t 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Sulphidic - TAA (s-23F) % Pyrite Sulfur 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Sulphidic - TPA (s-23G) % Pyrite Sulfur 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Sulphidic - TSA (s-23H) % Pyrite Sulfur 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

KCl Extractable Sulfur (23Ce) % S 0.005 0.039 0.05 0.055 0.096 0.15 0.045 0.033 0.034 0.008 0.011 0.009 0.007 0.063 0.011
Peroxide Extractable Sulfur (23De) % S 0.005 0.093 0.1 0.089 0.12 0.071 0.15 0.033 0.034 0.008 0.015 0.009 0.007 0.063 0.011
Peroxide Oxidisable Sulfur (23Ee) % S 0.005 0.054 0.05 0.034 0.024 <0.005 0.11 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Acidic Spos (a-23Ee) mol H+/t 4 34 31 21 15 <4 66 <4 <4 <4 <4 <4 <4 <4 <4
KCl Extractable Calcium (23Vh) % Ca 0.005 0.31 0.39 0.48 0.4 0.42 0.3 0.28 0.29 0.23 0.3 0.053 0.13 0.23 0.2

Peroxide Extractable Calcium (23Wh) % Ca 0.005 12 12 5.4 6.8 7.8 17 1.5 2.2 0.31 0.53 0.12 0.19 0.45 0.35
Acid Reacted Calcium (23Xh) % Ca 0.005 12 12 4.9 6.4 7.4 17 1.2 1.9 0.08 0.23 0.067 0.06 0.22 0.15

Acidity - Ca (a-23Xh) mol H+/t 4 5,800 5,800 2,500 3,200 3,700 8,300 610 950 40 110 33 30 110 75
Sulphidic - Ca (s-23Xh) % Pyrite S 0.005 9.4 9.3 3.9 5.1 5.9 13 0.98 1.5 0.064 0.18 0.054 0.048 0.18 0.12

KCl Extractable Magnesium (23Sm) % Mg 0.005 0.081 0.15 0.063 0.079 0.079 0.07 0.006 0.028 0.015 0.031 <0.005 <0.005 <0.005 <0.005
Peroxide Extractable Magnesium (23Tm) % Mg 0.005 0.79 1 0.33 0.34 0.4 0.43 0.028 0.2 0.048 0.053 0.017 0.021 0.014 0.017

Acid Reacted Magnesium (23Um) % Mg 0.005 0.71 0.85 0.27 0.26 0.32 0.36 0.022 0.17 0.033 0.022 0.017 0.021 0.014 0.017
Acidity - Mg (a-23Um) mol H+/t 4 580 700 220 210 260 300 18 140 27 18 14 17 12 14

Sulphidic - Mg (s-23Um) % Pyrite S 0.005 0.94 1.1 0.35 0.34 0.42 0.48 0.029 0.23 0.044 0.029 0.022 0.028 0.018 0.022
Excess Acid Neutral. Capacity (23Q) % CaCO3 0.02 37 37 15 18 21 47 3.9 5.9 0.54 0.67 0.27 0.27 0.74 0.61

Excess ANC - Acidity (a-23Q) mole H+/t 4 7,400 7,400 3,000 3,600 4,200 9,400 780 1,200 110 130 54 54 150 120
Excess ANC - Sulphidic (s-23Q) % Pyrite S 0.005 12 12 4.8 5.8 6.7 15 1.3 1.9 0.17 0.22 0.087 0.087 0.24 0.2

ANC Fineness Factor - 0.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Net Acidity excluding ANC % S 0.005 0.054 0.05 0.034 0.024 <0.005 0.11 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Net Acidity excluding ANC mole H+/t 5 34 31 21 15 <5 65 <5 <5 <5 <5 <5 <5 <5 <5

Liming Rate excluding ANC kg CaCO3/t 1 5 4 3 2 <1 9 <1 <1 <1 <1 <1 <1 <1 <1
Net Acidity % S 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Net Acidity mole H+/t 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Liming Rate kg CaCO3/t 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Sample IdDescription

 

The Net Acidity Excluding ANC is due entirely to Spos (TPA, TAA, TSA all zero) and is usually well 
correlated with Scr.  Four out of 15 samples shown (Table 3) exceed 0.03 %S with the highest 
measurement being 0.11 %S.   

The high reaction rates are likely to be a result of calcium carbonate in the soils.  Normally to be 
conservative the DWER require the liming rate to be determined by excluding the existing buffering 
capacity (i.e. Excluding ANC).  In the case of the four soils exceeding the %S of 0.03, a calculated liming 
rate (excl. ANC) of 9kg/tonne was calculated.  However, if ANC is included no lime is required.  Given the 
position in the landscape and the fact that the soils will be above the water table, and the calcium 
carbonate is clearly available (as evidenced by the reaction vigour), Strategen believe no liming is 
required, if the soils are to be reworked.  If the soils are to be stockpiled for any length of time 
consideration should be given to liming the soils as a precaution. 

Table 3:  Samples of Interest 

Sample 
Peroxide 
Oxidisable Sulfur 
(Spos) 

Net Acidity 
excluding ANC 

Net Acidity 
excluding ANC 

Liming Rate 
excluding ANC 

  % S % S mole H+/t kg CaCO3/t 

G2-4 0.054 0.054 34 5 

G3-2 0.05 0.05 31 4 

G4-1 0.034 0.034 21 3 

G9-3 0.11 0.11 65 9 
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Infiltration testing 

Table 4 presents the results of the infiltration (permeability) testing.  The saturated hydraulic conductivity 
(Ksat) results range from 0.8 to 42 m/day, with an average of approximately 5 m/day, which are indicative 
of sandy clay loams through to fine sands.  The infiltration rates are as anticipated based on the hardness 
of the soil to penetrate with an auger.  A layer of hard-pan soils consisting of sandy clays was intercepted 
at various locations that have a potential to retard water infiltration.  Using a point source permeameter can 
over estimate infiltration (Ksat) in dry soils due to the sorptivity of the soil around the permeameter and 
potentially underestimate Ksat in wet conditions.  In a situation such as a basin or swale, infiltration of 
stormwater into the soils may be lower as the water is less likely to move laterally when saturated over a 
larger area.   

The drying and wetting of soils will alter infiltration rates due to hysteresis and clogging of soil pores due to 
fines being washed off surfaces as well as biological clogging from algal slime that can build up in swales if 
water remains in them for long periods.  No groundwater was intercepted. 

Table 2:  Infiltration Test Results 

Location  Soil Texture Ksat m/day 
G1 SCL 1 
G2 S 42 
G3 S 7 
G4 S 4.5 
G5 CS 2.9 
G6 CS 3.1 
G7 SCL 1 
G8 S 8 
G9 SCL 0.9 

G10 CS 2.8 
G11 S 3.9 
G13 CS 1.7 
G14 SCL 0.8 
G15 CS 1.6 
G16 S 5.1 
G17 S 6.2 
G18 CS 1.2 
G19 CS 4.5 
G20 CS 2.2 

S denotes sand 
CS denotes clayey sand  
SCL denotes sandy clay loam  

Discussion 

The results from the field testing indicate acid sulfate soils are not present and the soils are likely to have 
good buffering capacity.  SPOCAS results in four soils exceed 0.03% S and indicate a liming rate 
excluding ANC of 9kg/tonne.  If soils are stockpiled, liming at 9kg/tonne is recommended, otherwise liming 
is probably not required, given the soils are all above the watertable and continually exposed to air. 

Stormwater is likely to have a reasonable chance of infiltrating into the soils along the alignment of the 
cycle way, however the hard-pan sandy clay may reduce infiltration rates.  The average Ksat values are on 
the low end for sand and the resultant anticipated quantity of runoff from the cycle way (and road?) along 
with the size of the swale/drainage basin would need to be calculated. 

Closure 

This report has provided the results of the ASS and infiltration test results.  The observations indicate a 
low-medium risk of ASS which are moderately permeable. 
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Appendix 1 
Field notes 
 

















































 

 

 

 

Appendix 2 
Laboratory reports 
 













Quality Control Report
Job Number: 18-18401

Date: 14/12/2018

This report must not be reproduced except in full without prior written consent.

This Quality Control Report is issued in accordance with Section 18 of the ARL Quality Management Manual. All QC 

parameters are contained within the relevant ARL Method as indicated by the method reference, either on this report 

or the Laboratory Report.

Acceptance of Holding Times, Duplicate RPD, Spike, LCS and CRM Recoveries are determined at the time of 

analysis by the Signatory indicated on the Laboratory Report.

DEFINITIONS

Duplicate Analysis

A sample, chosen randomly by the analyst at the time of sample preparation, analysed in duplicate.

RPD

Relative Percent Difference is the absolute difference between the sample and a duplicate analysis compared to the 

average of the two analytical results. Acceptance Limits can be exceeded by matrix interference or when the result is 

less than 5 times the LOR.

Matrix Spike

An additional portion of sample to which known amounts of the target analytes are added before sample preparation. 

Acceptance Limits can be exceeded by matrix interference or when the target analytes are present in the sample.

Certified Reference Material (CRM)

A commercially available certified solution/mixture of the target analyte of known concentration.

Laboratory Control Sample (LCS)

An in-house certified solution/mixture of the target analyte of known concentration.
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Quality Control Report
Job Number: 18-18401

Date: 14/12/2018

'Field' pH in Acid Sulphate Soils 

Holding Time Criteria Date

Analysed 13/12/2018

Duplicate Analysis (18-18401-1) RPD (%) Limits (%) 

pHf (23Af) 0 25

pHfox (23Bf) 0 25

Duplicate Analysis (18-18401-10) RPD (%) Limits (%) 

pHf (23Af) 1 25

pHfox (23Bf) 2 25

Duplicate Analysis (18-18401-24) RPD (%) Limits (%) 

pHf (23Af) 0 25

pHfox (23Bf) 2 25

Duplicate Analysis (18-18401-33) RPD (%) Limits (%) 

pHf (23Af) 1 25

pHfox (23Bf) 0 25

Duplicate Analysis (18-18401-44) RPD (%) Limits (%) 

pHf (23Af) 1 25

pHfox (23Bf) 1 25

Duplicate Analysis (18-18401-53) RPD (%) Limits (%) 

pHf (23Af) 1 25

pHfox (23Bf) 0 25

Blank Analysis Result (pH units) Limit (pH units)

pHf (23Af) 5.2 0.1

pHfox (23Bf) 5.5 0.1

Blank Analysis Result (pH units) Limit (pH units)

pHf (23Af) 5.3 0.1

pHfox (23Bf) 5.5 0.1

Blank Analysis Result (pH units) Limit (pH units)

pHf (23Af) 5.3 0.1

pHfox (23Bf) 5.5 0.1

Certified Reference Material Recovery (%) Limits (%) 

pHf (23Af) 100 95 - 105

pHfox (23Bf) 100 95 - 105

pHf (23Af) 100 95 - 105

pHfox (23Bf) 100 95 - 105

pHf (23Af) 100 95 - 105

pHfox (23Bf) 100 95 - 105
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Quality Control Report
Job Number: 18-18401-A

Date: 24/12/2018

This report must not be reproduced except in full without prior written consent.

This Quality Control Report is issued in accordance with Section 18 of the ARL Quality Management Manual. All QC 

parameters are contained within the relevant ARL Method as indicated by the method reference, either on this report 

or the Laboratory Report.

Acceptance of Holding Times, Duplicate RPD, Spike, LCS and CRM Recoveries are determined at the time of 

analysis by the Signatory indicated on the Laboratory Report.

DEFINITIONS

Duplicate Analysis

A sample, chosen randomly by the analyst at the time of sample preparation, analysed in duplicate.

RPD

Relative Percent Difference is the absolute difference between the sample and a duplicate analysis compared to the 

average of the two analytical results. Acceptance Limits can be exceeded by matrix interference or when the result is 

less than 5 times the LOR.

Matrix Spike

An additional portion of sample to which known amounts of the target analytes are added before sample preparation. 

Acceptance Limits can be exceeded by matrix interference or when the target analytes are present in the sample.

Certified Reference Material (CRM)

A commercially available certified solution/mixture of the target analyte of known concentration.

Laboratory Control Sample (LCS)

An in-house certified solution/mixture of the target analyte of known concentration.
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Quality Control Report
Job Number: 18-18401-A

Date: 24/12/2018

Metals in Soil and Sediment 

Holding Time Criteria Date

Extracted 18/12/2018

Analysed 19/12/2018

Blank Analysis Result (mg/kg) Limit (mg/kg)

Arsenic <5 5

Cadmium <0.1 0.1

Chromium <1 1

Copper <1 1

Nickel <1 1

Lead <1 1

Zinc <1 1

Certified Reference Material Recovery (%) Limits (%) 

Arsenic 115 80 - 120

Cadmium 114 80 - 120

Chromium 110 80 - 120

Copper 102 80 - 120

Nickel 99 80 - 120

Lead 98 80 - 120

Zinc 101 80 - 120

Mercury in Soils 

Holding Time Criteria Date

Extracted 20/12/2018

Analysed 21/12/2018

Duplicate Analysis (18-18357-C-8) RPD (%) Limits (%) 

Mercury 0 200

Duplicate Analysis (18-18847-1) RPD (%) Limits (%) 

Mercury 40 200

Blank Analysis Result (mg/kg) Limit (mg/kg)

Mercury <0.02 0.02

Certified Reference Material Recovery (%) Limits (%) 

Mercury 80 80 - 120
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Quality Control Report
Job Number: 18-18401-A

Date: 24/12/2018

Ca and Mg in TAA and TPA ASS 

Holding Time Criteria Date

Extracted 20/12/2018

Analysed 21/12/2018

Duplicate Analysis (18-18401-A-13) RPD (%) Limits (%) 

KCl Extractable Calcium (23Vh) 0 25

Peroxide Extractable Calcium (23Wh) 9 25

KCl Extractable Magnesium (23Sm) 3 50

Peroxide Extractable Magnesium (23Tm) 10 25

Duplicate Analysis (18-18401-A-33) RPD (%) Limits (%) 

KCl Extractable Calcium (23Vh) 0 25

Peroxide Extractable Calcium (23Wh) 7 25

KCl Extractable Magnesium (23Sm) 200 200

Peroxide Extractable Magnesium (23Tm) 0 50

Duplicate Analysis (18-18401-A-47) RPD (%) Limits (%) 

KCl Extractable Calcium (23Vh) 2 50

Peroxide Extractable Calcium (23Wh) 9 25

KCl Extractable Magnesium (23Sm) 0 200

Peroxide Extractable Magnesium (23Tm) 6 200

Blank Analysis Result (% Ca) Limit (% Ca)

KCl Extractable Calcium (23Vh) <0.005 0.005

Peroxide Extractable Calcium (23Wh) <0.005 0.005

KCl Extractable Magnesium (23Sm) <0.005 0.005

Peroxide Extractable Magnesium (23Tm) <0.005 0.005

Laboratory Control Sample Recovery (%) Limits (%) 

KCl Extractable Calcium (23Vh) 89 80 - 120

Peroxide Extractable Calcium (23Wh) 90 80 - 120

KCl Extractable Magnesium (23Sm) 92 80 - 120

Peroxide Extractable Magnesium (23Tm) 91 80 - 120
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Quality Control Report
Job Number: 18-18401-A

Date: 24/12/2018

Sulphur in TAA and TPA ASS 

Holding Time Criteria Date

Extracted 20/12/2018

Analysed 21/12/2018

Duplicate Analysis (18-18401-A-13) RPD (%) Limits (%) 

KCl Extractable Sulfur (23Ce) 32 50

Peroxide Extractable Sulfur (23De) 2 25

Duplicate Analysis (18-18401-A-33) RPD (%) Limits (%) 

KCl Extractable Sulfur (23Ce) 3 50

Peroxide Extractable Sulfur (23De) 3 25

Duplicate Analysis (18-18401-A-47) RPD (%) Limits (%) 

KCl Extractable Sulfur (23Ce) 25 200

Peroxide Extractable Sulfur (23De) 25 25

Blank Analysis Result (% S) Limit (% S)

KCl Extractable Sulfur (23Ce) <0.005 0.005

Peroxide Extractable Sulfur (23De) <0.005 0.005

Laboratory Control Sample Recovery (%) Limits (%) 

KCl Extractable Sulfur (23Ce) 88 80 - 120

Peroxide Extractable Sulfur (23De) 94 80 - 120

pH KCL and TAA in Soil 

Holding Time Criteria Date

Extracted 19/12/2018

Analysed 19/12/2018

Duplicate Analysis (18-18401-A-33) RPD (%) Limits (%) 

pHKCl (23A) 1 25

Titratable Actual Acidity (23F) 0 25

Blank Analysis Result (pH Units) Limit (pH Units)

pHKCl (23A) 6.6 0.1

Titratable Actual Acidity (23F) <2 2

Laboratory Control Sample Recovery (%) Limits (%) 

pHKCl (23A) 99 80 - 120

Titratable Actual Acidity (23F) 98 80 - 120
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Quality Control Report
Job Number: 18-18401-A

Date: 24/12/2018

pHox and TPA in Soil 

Holding Time Criteria Date

Extracted 19/12/2018

Analysed 19/12/2018

Duplicate Analysis (18-18401-A-33) RPD (%) Limits (%) 

pHox (23B) 1 25

Titratable Peroxide Acidity (23G) 0 25

Blank Analysis Result (pH Units) Limit (pH Units)

pHox (23B) 6.3 0.1

Titratable Peroxide Acidity (23G) <2 2

Laboratory Control Sample Recovery (%) Limits (%) 

pHox (23B) 99 80 - 120

Titratable Peroxide Acidity (23G) 99 80 - 120

Moisture in ASS 

Holding Time Criteria Date

Extracted 18/12/2018

Analysed 19/12/2018

Duplicate Analysis (18-18401-A-33) RPD (%) Limits (%) 

pHox and TPA in Soil 

Holding Time Criteria Date

Extracted 18/12/2018

Analysed 18/12/2018

Duplicate Analysis (18-18401-A-13) RPD (%) Limits (%) 

pHox (23B) 0 25

Titratable Peroxide Acidity (23G) 0 25

Duplicate Analysis (18-18401-A-47) RPD (%) Limits (%) 

pHox (23B) 1 25

Titratable Peroxide Acidity (23G) 0 25

Blank Analysis Result (pH Units) Limit (pH Units)

pHox (23B) 5.7 0.1

Titratable Peroxide Acidity (23G) <2 2

Laboratory Control Sample Recovery (%) Limits (%) 

pHox (23B) 95 80 - 120

Titratable Peroxide Acidity (23G) 93 80 - 120

Page 5 of 6



Quality Control Report
Job Number: 18-18401-A

Date: 24/12/2018

pH KCL and TAA in Soil 

Holding Time Criteria Date

Extracted 18/12/2018

Analysed 19/12/2018

Duplicate Analysis (18-18401-A-13) RPD (%) Limits (%) 

pHKCl (23A) 0 25

Titratable Actual Acidity (23F) 0 25

Duplicate Analysis (18-18401-A-47) RPD (%) Limits (%) 

pHKCl (23A) 0 25

Titratable Actual Acidity (23F) 0 25

Blank Analysis Result (pH Units) Limit (pH Units)

pHKCl (23A) 6.6 0.1

Titratable Actual Acidity (23F) <2 2

Laboratory Control Sample Recovery (%) Limits (%) 

pHKCl (23A) 101 80 - 120

Titratable Actual Acidity (23F) 97 80 - 120

Moisture in ASS 

Holding Time Criteria Date

Extracted 17/12/2018

Analysed 18/12/2018

Duplicate Analysis (18-18401-A-13) RPD (%) Limits (%) 

Duplicate Analysis (18-18401-A-47) RPD (%) Limits (%) 

Blank Analysis Result (%w/w) Limit (%w/w)

Moisture <0.1 0.1

Page 6 of 6
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LABORATORY REPORT

Job Number: 18-18401
Revision: 00
Date: 14 December 2018

ADDRESS: Strategen Environmental Consultants Pty Ltd
Level 1, 50 Subiaco Square Road
Subiaco  WA  6008

ATTENTION: Phil Bourgault

DATE RECEIVED: 10/12/2018

YOUR REFERENCE: GTA18611-01

PURCHASE ORDER:  

APPROVALS:

REPORT COMMENTS:

This report is issued by Analytical Reference Laboratory (WA) Pty Ltd
Samples are analysed on an as received basis unless otherwise noted.
Rates of Reaction are determined by visual observation and are based on  
Acid Sulphate Soils Laboratory Methods Guidelines: Section H - Table H1.1  
  
RATES OF REACTION  
Slight Reaction = X  
Moderate Reaction = XX  
Vigorous Reaction = XXX  
Very Vigorous Reaction = XXXX

METHOD REFERENCES:
Methods prefixed with "ARL" are covered under NATA Accreditation Number: 2377
Methods prefixed with "PM" are covered under NATA Accreditation Number: 2561

Method ID Method Description

 ARL No. 208 "Field" pH measurements

 23A and 23B QASSIT et al Method Code
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Acid Sulfate Soils Sample No: 18-18401-1 18-18401-2 18-18401-3 18-18401-4 18-18401-5

Sample Details: G1-1 G1-2 G1-3 G1-4 G2-1

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.0 8.0 8.1 7.9 8.3 

pHfox (23Bf) 0.1 pH units 7.5 7.6 6.7 6.9 6.7 

Rate of Reaction   X XX X X XX

Acid Sulfate Soils Sample No: 18-18401-6 18-18401-7 18-18401-8 18-18401-9 18-18401-10

Sample Details: G2-2 G2-3 G2-4 G3-1 G3-2

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.1 8.3 8.4 8.2 8.3 

pHfox (23Bf) 0.1 pH units 7.0 7.1 6.9 6.3 6.5 

Rate of Reaction   XX X XX X XX

Acid Sulfate Soils Sample No: 18-18401-11 18-18401-12 18-18401-13 18-18401-14 18-18401-15

Sample Details: DUP1 DUP2 G4-1 G4-2 DUP3

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.5 8.5 8.0 8.4 8.7 

pHfox (23Bf) 0.1 pH units 8.2 6.9 6.2 6.8 6.8 

Rate of Reaction   X XX XXX XX XXX

Acid Sulfate Soils Sample No: 18-18401-16 18-18401-20 18-18401-21 18-18401-22 18-18401-23

Sample Details: DUP4 G5-1 G5-2 G6-1 G6-2

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.1 8.1 8.2 7.8 7.8 

pHfox (23Bf) 0.1 pH units 6.4 6.5 6.6 6.2 6.6 

Rate of Reaction   XXX XXX XX XX X

Acid Sulfate Soils Sample No: 18-18401-24 18-18401-25 18-18401-26 18-18401-27 18-18401-28

Sample Details: G7-1 G7-2 G8-1 G8-2 G9-1

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.4 8.5 8.1 8.0 8.4 

pHfox (23Bf) 0.1 pH units 6.3 6.7 6.4 6.7 7.0 

Rate of Reaction   X XX XXX XX XX

Acid Sulfate Soils Sample No: 18-18401-29 18-18401-30 18-18401-31 18-18401-32 18-18401-33

Sample Details: G9-2 G9-3 G10-11 G11-1 G11-2

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.3 8.4 8.7 8.1 8.1 

pHfox (23Bf) 0.1 pH units 7.0 6.8 6.9 6.6 6.6 

Rate of Reaction   XX XX XX XX XXX

Acid Sulfate Soils Sample No: 18-18401-34 18-18401-35 18-18401-36 18-18401-37 18-18401-38

Sample Details: G12-1 G13-1 G13-2 G14-1 G14-2

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.6 8.1 8.5 8.5 8.0 

pHfox (23Bf) 0.1 pH units 8.3 7.7 8.4 6.8 8.0 

Rate of Reaction   XXXX XXXX XXXX XXXX XXXX
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Acid Sulfate Soils Sample No: 18-18401-39 18-18401-40 18-18401-41 18-18401-42 18-18401-43

Sample Details: G15-1 G15-2 G15-3 G16-1 G16-2

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.0 7.7 7.6 8.3 8.3 

pHfox (23Bf) 0.1 pH units 8.0 7.6 7.6 6.6 6.6 

Rate of Reaction   XXXX XXXX XXXX XX XX

Acid Sulfate Soils Sample No: 18-18401-44 18-18401-45 18-18401-46 18-18401-47 18-18401-48

Sample Details: G16-3 G16-4 G17-1 G17-2 G17-3

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.6 8.5 8.5 8.0 8.0 

pHfox (23Bf) 0.1 pH units 7.0 7.0 6.8 7.3 7.5 

Rate of Reaction   XX X XXX XXXX XX

Acid Sulfate Soils Sample No: 18-18401-49 18-18401-50 18-18401-51 18-18401-52 18-18401-53

Sample Details: G17-4 G18-1 G18-2 G18-3 G18-4

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.1 8.6 7.9 8.3 8.3 

pHfox (23Bf) 0.1 pH units 7.4 7.6 7.9 8.2 8.0 

Rate of Reaction   XX XXXX XXXX XXXX XXXX

Acid Sulfate Soils Sample No: 18-18401-54 18-18401-55 18-18401-56 18-18401-57 18-18401-58

Sample Details: G19-1 G19-2 G19-3 G19-4 G20-1

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.8 8.5 8.6 8.7 8.5 

pHfox (23Bf) 0.1 pH units 7.2 6.9 7.3 8.1 7.9 

Rate of Reaction   X XXXX XXXX XXXX XXXX

Acid Sulfate Soils Sample No: 18-18401-59 18-18401-60 18-18401-61

Sample Details: G20-2 G20-3 G20-4

ANALYTE LOR Units 10/12/2018 10/12/2018 10/12/2018

pHf (23Af) 0.1 pH units 8.3 8.4 8.6 

pHfox (23Bf) 0.1 pH units 7.6 6.7 7.7 

Rate of Reaction   XXXX X XXXX

Result Definitions
LOR  Limit of Reporting [NT]  Not Tested [ND]  Not Detected at indicated Limit of Reporting
* Denotes test not covered by NATA Accreditation

FOR MICROBIOLOGICAL TESTING - The data in this report may not be representative of a lot, batch or other samples and may not necessarily justify the acceptance or rejection of a lot or batch, a 
product recall or support legal proceedings.  Tests are not routinely performed as duplicates unless specifically requested.  Changes occur in the bacterial content of biological samples.  Samples should 
be examined as soon as possible after collection, preferably within 6 hrs and must be stored at 4 degrees Celsius or below.  Samples tested after 24 hrs cannot be regarded as satisfactory because of 
temperature abuse and variations.
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LABORATORY REPORT

Job Number: 18-18401-A
Revision: 00
Date: 24 December 2018

ADDRESS: Strategen Environmental Consultants Pty Ltd
Level 1, 50 Subiaco Square Road
Subiaco  WA  6008

ATTENTION: Phil Bourgault

DATE RECEIVED: 10/12/2018

YOUR REFERENCE: GTA18611-01

PURCHASE ORDER:  

APPROVALS:

REPORT COMMENTS:

This report is issued by Analytical Reference Laboratory (WA) Pty Ltd
Samples are analysed on an as received basis unless otherwise noted.
Samples were dried and ground prior to analysis.

METHOD REFERENCES:
Methods prefixed with "ARL" are covered under NATA Accreditation Number: 2377
Methods prefixed with "PM" are covered under NATA Accreditation Number: 2561

Method ID Method Description

 ARL No. 401/403 Metals in Soil and Sediment by ICPOES/MS

 ARL No. 406 Mercury by Cold Vapour Atomic Absorption Spectrophotometry

 ARL No. 135 Moisture

 ARL No. 201 KCL Extractable pH and TAA

 ARL No. 202 Peroxide Extractable pH, TPA and ANCe

 ARL No. 204 Sulfur, Calcium and Magnesium by KCl Extraction

 ARL No. 203 Sulfur, Calcium and Magnesium by Peroxide Extraction

 ARL No. 205 Sulfur, Calcium and Magnesium by 4M HCl Extraction

 ARL No. 210 Acid Sulfate Soils Method Codes and Further Calculations
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8 Heavy Metals in Soil Sample No: 18-18401-A-8 18-18401-A-10 18-18401-A-13 18-18401-A-20 18-18401-A-24

Sample Details: G2-4 G3-2 G4-1 G5-1 G7-1

ANALYTE LOR Units      

Arsenic 5 mg/kg <5 6 <5 <5 <5 

Cadmium 0.1 mg/kg <0.1 <0.1 0.5 0.1 0.2 

Chromium 1 mg/kg 5 4 14 12 16 

Copper 1 mg/kg 9 8 9 9 10 

Mercury 0.02 mg/kg <0.02 <0.02 0.02 <0.02 <0.02 

Nickel 1 mg/kg 2 1 2 1 2 

Lead 1 mg/kg 2 4 12 2 15 

Zinc 1 mg/kg 3 3 110 3 9 

8 Heavy Metals in Soil Sample No: 18-18401-A-30 18-18401-A-33 18-18401-A-35 18-18401-A-38 18-18401-A-41

Sample Details: G9-3 G11-2 G13-1 G14-2 G15-3

ANALYTE LOR Units      

Arsenic 5 mg/kg <5 <5 <5 <5 <5 

Cadmium 0.1 mg/kg <0.1 <0.1 0.2 0.2 0.3 

Chromium 1 mg/kg <1 <1 2 12 19 

Copper 1 mg/kg <1 3 1 5 7 

Mercury 0.02 mg/kg <0.02 <0.02 <0.02 <0.02 0.03 

Nickel 1 mg/kg <1 <1 2 3 4 

Lead 1 mg/kg <1 <1 5 6 8 

Zinc 1 mg/kg <1 <1 4 6 8 

8 Heavy Metals in Soil Sample No: 18-18401-A-47 18-18401-A-53 18-18401-A-55 18-18401-A-61

Sample Details: G17-2 G18-4 G19-2 G20-4

ANALYTE LOR Units     

Arsenic 5 mg/kg <5 <5 <5 <5 

Cadmium 0.1 mg/kg 0.1 0.1 0.2 0.2 

Chromium 1 mg/kg 5 6 6 7 

Copper 1 mg/kg <1 3 2 3 

Mercury 0.02 mg/kg <0.02 <0.02 <0.02 <0.02 

Nickel 1 mg/kg 1 1 1 2 

Lead 1 mg/kg 3 10 9 7 

Zinc 1 mg/kg 1 7 8 6 

SPOCAS Suite Sample No: 18-18401-A-8 18-18401-A-10 18-18401-A-13 18-18401-A-20 18-18401-A-24

Sample Details: G2-4 G3-2 G4-1 G5-1 G7-1

ANALYTE LOR Units      

Moisture 0.1 %w/w 32.4 22.6 14.3 20.5 12.0 

pHKCl (23A) 0.1 pH Units 9.1 8.8 8.8 8.9 8.8 

pHox (23B) 0.1 pH Units 8.1 7.8 7.4 7.6 7.4 

Titratable Actual Acidity 
(23F) 

2 mol H+/t <2 <2 <2 <2 <2 

Titratable Peroxide Acidity 
(23G) 

2 mol H+/t <2 <2 <2 <2 <2 

Titratable Sulphidic Acidity 
(23H) 

2 mol H+/t <2 <2 <2 <2 <2 

Sulphidic - TAA (s-23F) 0.005 % Pyrite Sulfur <0.005 <0.005 <0.005 <0.005 <0.005 

Sulphidic - TPA (s-23G) 0.005 % Pyrite Sulfur <0.005 <0.005 <0.005 <0.005 <0.005 

Sulphidic - TSA (s-23H) 0.005 % Pyrite Sulfur <0.005 <0.005 <0.005 <0.005 <0.005 
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SPOCAS Suite Sample No: 18-18401-A-8 18-18401-A-10 18-18401-A-13 18-18401-A-20 18-18401-A-24

Sample Details: G2-4 G3-2 G4-1 G5-1 G7-1

ANALYTE LOR Units      

KCl Extractable Sulfur 
(23Ce) 

0.005 % S 0.039 0.050 0.055 0.096 0.15 

Peroxide Extractable Sulfur 
(23De) 

0.005 % S 0.093 0.10 0.089 0.12 0.071 

Peroxide Oxidisable Sulfur 
(23Ee) 

0.005 % S 0.054 0.050 0.034 0.024 <0.005 

Acidic Spos (a-23Ee) 4 mol H+/t 34 31 21 15 <4 

Residual Acid Soluble Sulfur 
(23Re) 

0.005 % S
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 

Sras - Pyrite S (s-23Re) 0.005 % Pyrite S
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 

Sras - Acidic (a-23Re) 4 mol H+/t
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 

KCl Extractable Calcium 
(23Vh) 

0.005 % Ca 0.31 0.39 0.48 0.40 0.42 

Peroxide Extractable 
Calcium (23Wh) 

0.005 % Ca 12 12 5.4 6.8 7.8 

Acid Reacted Calcium 
(23Xh) 

0.005 % Ca 12 12 4.9 6.4 7.4 

Acidity - Ca (a-23Xh) 4 mol H+/t 5,800 5,800 2,500 3,200 3,700 

Sulphidic - Ca (s-23Xh) 0.005 % Pyrite S 9.4 9.3 3.9 5.1 5.9 

KCl Extractable Magnesium 
(23Sm) 

0.005 % Mg 0.081 0.15 0.063 0.079 0.079 

Peroxide Extractable 
Magnesium (23Tm) 

0.005 % Mg 0.79 1.0 0.33 0.34 0.40 

Acid Reacted Magnesium 
(23Um) 

0.005 % Mg 0.71 0.85 0.27 0.26 0.32 

Acidity - Mg (a-23Um) 4 mol H+/t 580 700 220 210 260 

Sulphidic - Mg (s-23Um) 0.005 % Pyrite S 0.94 1.1 0.35 0.34 0.42 

Excess Acid Neutral. 
Capacity (23Q) 

0.02 % CaCO3 37 37 15 18 21 

Excess ANC - Acidity 
(a-23Q) 

4 mole H+/t 7,400 7,400 3,000 3,600 4,200 

Excess ANC - Sulphidic 
(s-23Q) 

0.005 % Pyrite S 12 12 4.8 5.8 6.7 

ANC Fineness Factor 0.5 - 1.5 1.5 1.5 1.5 1.5 

Net Acidity excluding ANC 0.005 % S 0.054 0.050 0.034 0.024 <0.005 

Net Acidity excluding ANC 5 mole H+/t 34 31 21 15 <5 

Liming Rate excluding ANC 1 kg CaCO3/t 5 4 3 2 <1 

Net Acidity 0.005 % S <0.005 <0.005 <0.005 <0.005 <0.005 

Net Acidity 5 mole H+/t <5 <5 <5 <5 <5 

Liming Rate 1 kg CaCO3/t <1 <1 <1 <1 <1 

SPOCAS Suite Sample No: 18-18401-A-30 18-18401-A-33 18-18401-A-35 18-18401-A-38 18-18401-A-41

Sample Details: G9-3 G11-2 G13-1 G14-2 G15-3

ANALYTE LOR Units      

Moisture 0.1 %w/w 27.4 14.6 16.4 11.4 23.5 

pHKCl (23A) 0.1 pH Units 9.5 9.2 9.2 8.5 8.7 

pHox (23B) 0.1 pH Units 8.1 8.5 8.7 8.4 8.8 

Titratable Actual Acidity 
(23F) 

2 mol H+/t <2 <2 <2 <2 <2 

Titratable Peroxide Acidity 
(23G) 

2 mol H+/t <2 <2 <2 <2 <2 
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SPOCAS Suite Sample No: 18-18401-A-30 18-18401-A-33 18-18401-A-35 18-18401-A-38 18-18401-A-41

Sample Details: G9-3 G11-2 G13-1 G14-2 G15-3

ANALYTE LOR Units      

Titratable Sulphidic Acidity 
(23H) 

2 mol H+/t <2 <2 <2 <2 <2 

Sulphidic - TAA (s-23F) 0.005 % Pyrite Sulfur <0.005 <0.005 <0.005 <0.005 <0.005 

Sulphidic - TPA (s-23G) 0.005 % Pyrite Sulfur <0.005 <0.005 <0.005 <0.005 <0.005 

Sulphidic - TSA (s-23H) 0.005 % Pyrite Sulfur <0.005 <0.005 <0.005 <0.005 <0.005 

KCl Extractable Sulfur 
(23Ce) 

0.005 % S 0.045 0.033 0.034 0.008 0.011 

Peroxide Extractable Sulfur 
(23De) 

0.005 % S 0.15 0.033 0.034 0.008 0.015 

Peroxide Oxidisable Sulfur 
(23Ee) 

0.005 % S 0.11 <0.005 <0.005 <0.005 <0.005 

Acidic Spos (a-23Ee) 4 mol H+/t 66 <4 <4 <4 <4 

Residual Acid Soluble Sulfur 
(23Re) 

0.005 % S
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 

Sras - Pyrite S (s-23Re) 0.005 % Pyrite S
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 

Sras - Acidic (a-23Re) 4 mol H+/t
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 

KCl Extractable Calcium 
(23Vh) 

0.005 % Ca 0.30 0.28 0.29 0.23 0.30 

Peroxide Extractable 
Calcium (23Wh) 

0.005 % Ca 17 1.5 2.2 0.31 0.53 

Acid Reacted Calcium 
(23Xh) 

0.005 % Ca 17 1.2 1.9 0.080 0.23 

Acidity - Ca (a-23Xh) 4 mol H+/t 8,300 610 950 40 110 

Sulphidic - Ca (s-23Xh) 0.005 % Pyrite S 13 0.98 1.5 0.064 0.18 

KCl Extractable Magnesium 
(23Sm) 

0.005 % Mg 0.070 0.006 0.028 0.015 0.031 

Peroxide Extractable 
Magnesium (23Tm) 

0.005 % Mg 0.43 0.028 0.20 0.048 0.053 

Acid Reacted Magnesium 
(23Um) 

0.005 % Mg 0.36 0.022 0.17 0.033 0.022 

Acidity - Mg (a-23Um) 4 mol H+/t 300 18 140 27 18 

Sulphidic - Mg (s-23Um) 0.005 % Pyrite S 0.48 0.029 0.23 0.044 0.029 

Excess Acid Neutral. 
Capacity (23Q) 

0.02 % CaCO3 47 3.9 5.9 0.54 0.67 

Excess ANC - Acidity 
(a-23Q) 

4 mole H+/t 9,400 780 1,200 110 130 

Excess ANC - Sulphidic 
(s-23Q) 

0.005 % Pyrite S 15 1.3 1.9 0.17 0.22 

ANC Fineness Factor 0.5 - 1.5 1.5 1.5 1.5 1.5 

Net Acidity excluding ANC 0.005 % S 0.11 <0.005 <0.005 <0.005 <0.005 

Net Acidity excluding ANC 5 mole H+/t 65 <5 <5 <5 <5 

Liming Rate excluding ANC 1 kg CaCO3/t 9 <1 <1 <1 <1 

Net Acidity 0.005 % S <0.005 <0.005 <0.005 <0.005 <0.005 

Net Acidity 5 mole H+/t <5 <5 <5 <5 <5 

Liming Rate 1 kg CaCO3/t <1 <1 <1 <1 <1 

SPOCAS Suite Sample No: 18-18401-A-47 18-18401-A-53 18-18401-A-55 18-18401-A-61

Sample Details: G17-2 G18-4 G19-2 G20-4

ANALYTE LOR Units     

Moisture 0.1 %w/w 1.3 9.4 3.0 5.2 

pHKCl (23A) 0.1 pH Units 8.1 9.1 9.2 9.2 
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SPOCAS Suite Sample No: 18-18401-A-47 18-18401-A-53 18-18401-A-55 18-18401-A-61

Sample Details: G17-2 G18-4 G19-2 G20-4

ANALYTE LOR Units     

pHox (23B) 0.1 pH Units 7.6 8.8 9.6 9.6 

Titratable Actual Acidity 
(23F) 

2 mol H+/t <2 <2 <2 <2 

Titratable Peroxide Acidity 
(23G) 

2 mol H+/t <2 <2 <2 <2 

Titratable Sulphidic Acidity 
(23H) 

2 mol H+/t <2 <2 <2 <2 

Sulphidic - TAA (s-23F) 0.005 % Pyrite Sulfur <0.005 <0.005 <0.005 <0.005 

Sulphidic - TPA (s-23G) 0.005 % Pyrite Sulfur <0.005 <0.005 <0.005 <0.005 

Sulphidic - TSA (s-23H) 0.005 % Pyrite Sulfur <0.005 <0.005 <0.005 <0.005 

KCl Extractable Sulfur 
(23Ce) 

0.005 % S 0.009 0.007 0.063 0.011 

Peroxide Extractable Sulfur 
(23De) 

0.005 % S 0.009 0.007 0.063 0.011 

Peroxide Oxidisable Sulfur 
(23Ee) 

0.005 % S <0.005 <0.005 <0.005 <0.005 

Acidic Spos (a-23Ee) 4 mol H+/t <4 <4 <4 <4 

Residual Acid Soluble Sulfur 
(23Re) 

0.005 % S
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 

Sras - Pyrite S (s-23Re) 0.005 % Pyrite S
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 

Sras - Acidic (a-23Re) 4 mol H+/t
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 
NOT 

REQUIRED 

KCl Extractable Calcium 
(23Vh) 

0.005 % Ca 0.053 0.13 0.23 0.20 

Peroxide Extractable 
Calcium (23Wh) 

0.005 % Ca 0.12 0.19 0.45 0.35 

Acid Reacted Calcium 
(23Xh) 

0.005 % Ca 0.067 0.060 0.22 0.15 

Acidity - Ca (a-23Xh) 4 mol H+/t 33 30 110 75 

Sulphidic - Ca (s-23Xh) 0.005 % Pyrite S 0.054 0.048 0.18 0.12 

KCl Extractable Magnesium 
(23Sm) 

0.005 % Mg <0.005 <0.005 <0.005 <0.005 

Peroxide Extractable 
Magnesium (23Tm) 

0.005 % Mg 0.017 0.021 0.014 0.017 

Acid Reacted Magnesium 
(23Um) 

0.005 % Mg 0.017 0.021 0.014 0.017 

Acidity - Mg (a-23Um) 4 mol H+/t 14 17 12 14 

Sulphidic - Mg (s-23Um) 0.005 % Pyrite S 0.022 0.028 0.018 0.022 

Excess Acid Neutral. 
Capacity (23Q) 

0.02 % CaCO3 0.27 0.27 0.74 0.61 

Excess ANC - Acidity 
(a-23Q) 

4 mole H+/t 54 54 150 120 

Excess ANC - Sulphidic 
(s-23Q) 

0.005 % Pyrite S 0.087 0.087 0.24 0.20 

ANC Fineness Factor 0.5 - 1.5 1.5 1.5 1.5 

Net Acidity excluding ANC 0.005 % S <0.005 <0.005 <0.005 <0.005 

Net Acidity excluding ANC 5 mole H+/t <5 <5 <5 <5 

Liming Rate excluding ANC 1 kg CaCO3/t <1 <1 <1 <1 

Net Acidity 0.005 % S <0.005 <0.005 <0.005 <0.005 

Net Acidity 5 mole H+/t <5 <5 <5 <5 

Liming Rate 1 kg CaCO3/t <1 <1 <1 <1 

Result Definitions
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LOR  Limit of Reporting [NT]  Not Tested [ND]  Not Detected at indicated Limit of Reporting
* Denotes test not covered by NATA Accreditation

FOR MICROBIOLOGICAL TESTING - The data in this report may not be representative of a lot, batch or other samples and may not necessarily justify the acceptance or rejection of a lot or batch, a 
product recall or support legal proceedings.  Tests are not routinely performed as duplicates unless specifically requested.  Changes occur in the bacterial content of biological samples.  Samples should 
be examined as soon as possible after collection, preferably within 6 hrs and must be stored at 4 degrees Celsius or below.  Samples tested after 24 hrs cannot be regarded as satisfactory because of 
temperature abuse and variations.



APPENDIX: PUBLIC TRANSPORT 

AUTHORITY CORRESPONDENCE 

 

 

W1219424 // 14/03/19 
FEASIBILITY STUDY  // Issue: A-F 
CYCLE LINK – DRUMMOND COVE TO SUNSET BEACH, 
Chapman Road D5 

 

 

 

 

 

 

 

 

D. PUBLIC TRANSPORT AUTHORITY 

CORRESPONDENCE 

D 



1

Simon Pedretti

From: Saliacus, Matthew <Matthew.Saliacus@pta.wa.gov.au>
Sent: Friday, 1 February 2019 12:34 PM
To: Simon Pedretti
Subject: REQUEST FOR INFORMATION - Geraldton Bus Stop Numbers 73866 & 70269

Hi Simon 
 
The PTA has no plans to upgrade or move these stops in the short term. Both of these stops have extremely low 
patronage and would not be considered for upgrading at this time. 
 
If you need any further information please let me know. 
 
Kind regards, 
 
Matt Saliacus | Manager - Regional Town Bus Services  
Public Transport Authority of Western Australia | PO Box 8125, Perth Business Centre, WA, 6000 
 Ph 9326 3964 |  Ph 0417950659 |  Fax 9326 2487 |  matthew.saliacus@pta.wa.gov.au 
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Item Description Quantity Rate Total (ex. GST)
1.0 Demolition Works (including removal from site)

1.01
Topsoil removal, 150mm deep, and disposal of surplus 
topsoil to contractors spoil area off site 11800m² $20.00/m $236,000.00

1.02
Removal of existing asphalt wearing course over 
proposed red asphalt area speed humps 142m² $7.50/m2 $1,065.00

1.03 Removal of trees
5 Item(s) $550 ea $2,750.00

2.0 Concrete and Kerb Works and Drainage
Construction of the following items including provision 
of all necessary plant and materials, trimming, bedding, 
forming, mixing, paving, jointing, making and finishing.

2.01 Kerb and Channel, Concrete Strength
25MPa Standard

2.01.1

Flush Kerb (edge of shared path)

8000 l.m $30.00/m $240,000.00
2.02 Concrete footpath and driveways

2.02.1
100mm thick plain concrete complete with expansion 
and contraction joints (includes new driveways and bus 
stops hardstands) 490 m² $80.00/m2 $39,200.00

2.02.2
100mm thick plain concrete complete with expansion 
and contraction joints (includes path along Glenfield 
Beach Drive) 800 m² $80.00/m2 $64,000.00

2.03 Concrete Kerb Ramp

2.03.1

Supply and install DDA compliant kerb ramp with TGSI 
tactiles. Kerb ramp construction to consist of 75mm 
thick concrete paving with nom. 50mm thick compacted 
crushed rock bedding 3 No(s) $1000 ea $3,000.00

Other items not listed above as deemed to be required by the works, please specify

2.04

Drainage Works

2.04.1
300mm pipe culvert 

50 l.m $300.00/m $15,000.00
2.04.2 Driveable headwalls at the end of each culvert 15 No(s) $550 ea $8,250.00
2.04.3 Rock beaching at each headwalls 8 m² $200.00/m2 $1,600.00
2.04.4 Regrading of swale 2060 m² $6.00/m $12,360.00
2.04.5 Install 375mm dia RCP 20 l.m $310.00/m $6,200.00
2.04.6 Install side entry pits 2 No(s) $2750 ea $5,500.00
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2.04.7
Breaking into existing drainage structure and building-in 
375mm diameter pipe 2 No(s) $450 ea $900.00

3.0 Pavements, Flexible
The supply and installation of the following compacted 
depth asphalt wearing courses including labour, 
materials, compaction and bituminous prime coat, to 
relevant specifications and as specified.

3.01
Red asphalt wearing course, nominal depth varies to 
suit design, including raised pavement thresholds.

11600 m² $50.00/m2 $580,000.00

3.02
Red asphalt shared path inc. 150mm nominal depth 
crushed limestone basecourse

11400 m² $60.00/m2 $684,000.00

5.0 Delineation
5.01 Signage

5.01.1 Installation of wayfinding signs 4 No(s) $300 ea $1,200.00
5.02 Linemarking

6.02.1
Installation of proposed linemarking to WA main Roads 
standards, including , separation line, piano key ,shared 
path line marking 1 Item(s) $4,000.00/Item $4,000.00

7.0 Landscaping

7.01

Areas of landscaping including trees 3090 m²

$40.00/m2 $123,600.00

8.0 Miscellaneous

8.01
Final clean-up, including demobilisation and  removal of 
temporary structures, etc. 1 Item(s) $5000 ea $5,000.00

8.02

Minor adjustment of existing services covers to suit 
design surface level (does not allow for relocation or 
adjustment of underground services)

1 Item(s) $10000 ea $10,000.00
8.03 Bus Shelters (supply installation) 2 Item(s) $15000 ea $30,000.00

Sub Total - Civil $2,073,625.00

8.0 General

8.01
Traffic Management 70 days $1200/day $84,000.00

8.02
Site Establishment 1 Item(s) 2.5% of sub total $51,840.63

8.03
Supervision and Project Management 10 weeks $5000/week $50,000.00

8.04 Detailed design services and documentation 1 Item(s) $30,000/Item $30,000.00
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8.05

Sedimentation Control 1 Item(s) $5,000/Item $5,000.00
8.06 As-built drawings 1 Item(s) $5,000/Item $5,000.00

8.07
Surveying 1 Item(s) $18,000/Item $18,000.00

 Other items not listed above as deemed to be required by the works, please specify

Total $2,317,465.63
30% Contingency $695,239.69
Total with 30% Contingency $3,012,705.31

Assumptions and exclusions:

12. Geotechnical investigation and reporting.

13. Subgrade treatment along shared path alignment as geotechnical conditions are yet to be confirmed.

15. Underground services proving.

14 .Public lighting along shared path and at intersections (Sail Boulevard and Corallina Quays) where raised threshold treatments 
are proposed.

16. The opinion of probable costs should be considered current to the date of the document only and is based upon the project 
scope as shown on W1219424-SK00_SK14-P3. GTA cannot provide any form of assurance that the costs provided will not rise or 
fall due to changes to the project scope, as a result of further design development, and/or any future variation of the cost of 
construction or materials. The future outcome may vary, and this variation may be material. Any party requiring opinion of 
probable costs for budgeting, quoting or construction purposes should seek a detailed cost estimate from a suitably qualified 
quantity surveyor.

3.  Allowances for existing services relocations, lowering or realignment thereof have been excluded other than those included in 
the above opinion of probable cost.

1.  The engineer's opinion of probable costs have been based on drawing nos. W1219424-SK00_SK14-P3 and further revisions 
2.  Insurances and bank guarantees have been excluded.

11.  Price escalation is excluded.

4.  Protection of existing underground services during construction has been excluded.

5.  A 30% contingency has been applied to the opinion of probable costs. 

6.  Specific construction works including rock boring, rock blasting or rock excavation and removal have been excluded as 
geotechnical conditions are yet to be confirmed.

9.  This estimate also excludes an allowance for abnormal weather conditions or nightworks.

10.  GST is excluded.

8.  Authority design review fees, prepayment and charges have been excluded.
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