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FATAL FLAW ASSESSMENT

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  “8to 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 without

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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Geraldton's Route Hierachy
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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 infrastructure 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. As
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

Glenfield Beach Local Structure Plan

o
o
o  Glenfield Local Structure Plan
o

@ S8
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Sunset Beach Local Structure Plan (Revoked).

Glenfield District Activity Centre, Lot 9000 Chapman Road Activity Centre Structure Plan
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Figure 1.2: Surrounding Structure Plans
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A summary of the characteristics of the proposed structure plans is presented in Table 1.1.

Table 1.1: Proposed Local Area Structure Plans

Estimated Number Estimated Estimated Commercial, Community,
Structure Plan of Dwellings Population Bulky Goods, Light Service Industry,
(approx.) (approx.) Mixed Business NLA (approx.)
Lot 55 Chapman Road, Glenfield — Activity 100 230 33,660m?
Centre Plan
Glenfield District Activity Centre, Lot 9000 9
Chapman Road Activity Centre Structure Plan Bt e [
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 323 743 N/A
Structure Plan
Total 8,577 18,718 152,843m?

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.

@ SA

GTAconsultants

Figure 1.4: Glenfield District Activity Centre Structure
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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 i
path and footpath on the opposite side are recommended. =
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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 Figure 1.7: Glenfield Structure Plan Map
Cycle Network (City of Greater Geraldton 2015)
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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 identify the total area of developable land. This was
then divided by the 800m? 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 noted that no area for the
construction of roads or other infrastructure was included, as this information was not available to GTA at the 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 City 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

3. Who do you mostly ride with?

Alone
Children

Partner
Friends

Cycling Club Mates

Siblings
Parents 1l

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
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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
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Figure 1.10: Survey Response to “Why Do You Ride a Bike?” from Cycling in the City of Greater Geraldton Survey

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

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

Perceived or actual safety concerns

Lack of dedicated cycling and/or shared path infrastructure
Lack of adequate end of trip facilities at my destination
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Steep gradients (too many hills)

Other modes of transport are more convenient

| don't own or have access to a bike Il
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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 cyclists
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
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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.

4 Drummond Cove 26.7% 9.8%
Q- 1 Youth (- 15 Seniors (65+ 5 7
A ¢ :
I: -:!I_' ..;:. I— -
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2016 1477

/
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. .
Gl -ﬁih '| ] 1 E ) -
1 Waggraki = = 2016 Census
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.I‘_ Unemployed and
Gougle Sunsgt | fam@zo'ﬂa"&e;gl WA 20.5% WA 14.0% VI ng
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6 - 9
thousant percen
S PE
= ot 201 18lE
__ 2016 1464
5 il s
Gocgle Map dais 82018 Google WA 205% WA 14.0% £ ' :

(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 Peak Average Trips Peak Average Trips Peak
per Day Hour per Day Hour per Day Hour

Estimated Number of Dwellings 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 Peak Average Trips Peak Average Trips
per Da Hour
Estimated Number of Dwellings 4,753

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).

@ S8
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FATAL FLAW ASSESSMENT

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
Average Trips Peak Average Trips per Average Trips per
per Da Hour Da Da

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

Total

Peak Hour
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FATAL FLAW ASSESSMENT

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 sides 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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FATAL FLAW ASSESSMENT

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, approximately 82% of respondents
cycled for leisure. This project provides the opportunity to provide the infrastructure to further support the existing cycling
community as well as encourage the future community to cycle through the availability of infrastructure.

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 the
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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FATAL FLAW ASSESSMENT

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:

e 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.

e 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 community to
cycle through the availability of infrastructure.
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CONCEPT DESIGN

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
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(Reproduced from Draft ACT Guidelines Figure 5.2)

The average weekday traffic on chapman road is just above 4000 vehicle and the 85t 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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CONCEPT DESIGN

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 Whitworth 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 Macedonia 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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CONCEPT DESIGN

Table 2.1: Table Summary

Factors ‘ Preferred side of the road

ronaizting Cycling Infrastructure currently on the west side of the 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
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CONCEPT DESIGN

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
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(Reproduced from VicRoads Cycle Note 21)
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CONCEPT DESIGN

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

The path alignment to minimize conflict with existing utility services

2. Toincrease 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)
The path alignment to have minimal impact on the existing swales.
Driveways intersecting the shared path are proposed to be made in concrete to reduce debris on the path.
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CONCEPT DESIGN

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
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3. Aconcrete 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. Toimprove 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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CONCEPT DESIGN

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. Ateach 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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ENGINEER’S OPINION OF PROBABLE COST

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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Cycling In the City of Greater Geraldton Survey Report

To support and inform the development of a Regional Cycle Plan for the City of Greater Geraldton a
community survey was conducted from 10 to 29 May 2017 to gather information on the cycling
community and to get a better understanding of their wants and needs.

The survey was available both online and in hard copy at the Civic Centre on Cathedral Avenue. The
survey was launched with a media release followed by a number of social media pests on the City’s
Facebook page and an advertising campaign on Everything Geraldton website and Facebook page.
Posters promoting the survey were on display at key locations including at the two cycle shops in the
City. Emails were also sent to a wide range of stakeholders including community and sporting
groups, all schocls, government agencies and known interested individuals inviting thetn to take the
survey. The survey received 475 responses.

Survey Results

1. Do you ride a bike?

Yes 447
No 25

2. How often do you ride a bike?

6%
12% a Rarely

Rarely 28

a Qecasionally - a
QOccasionally - afew days | 95 few days 2 month
a month = 1.2 days per
1-2 days per week 126 week

= 3-6 days per
3-6 days per week 148 week
Every day 55 = Every day

3. Who do you mostly ride with?

My parents

my brothers/sisters
My cycling ¢lub mates
My friends '

My partner '

My children

Alene :
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4, What time times of the day do you usually ride?

At night

Evenings from 6pm to dusk

Afternoons from 3pm-6pm 228
Afternoons from 1pm-3pm

Lunch time from 1lam-1pm

Moarnings from Sam-lunch time
Mornings from 7.30am-%m 192

Early mornings from dawn to 7.30am

0 50 1460 150 200 250

5. Why do you ride a bike?

For fitness or health 366
Far fun
Commute from home to work

Riding to the shaps/cafes/restaurants

Mountain bike on desigrated trail

Cyele/train in an organised group across town based and...
Cycteftrain in an organised group across the CBD and...
Commute from home to schoo!

Communte from home to sports

General comments submitted regarding why they ride hikes:



To build cycling skills

Mot safe to ride
Environmentally Friendly
Alternative transport

Go shopping/run errands
BMX riding

General commuting

6. What best describes you as a cyclist?

A rider who is somewhat comforatakle riding in some
traffic situations

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

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

Arider who prefers 1o stick to off road shared paths

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

7. Which routes do you usually ride on, in and around Geraldton?

115

141

153

165

Along the Foreshore 102 Along Place Road 11
On Chapman Road . 85.Totheairport 10
5unset Beach to the CBD 79 Along Fitzgerald 5treet 10
To the light house - - ' 67 In Geraldton suburb 10
Along Marine Terrace 54  Along Horwood Road 10
To Back Beach/Mahomets flats " 53 ToMoonyoonooka = 10
Throughout the CBD 53 Tarcoola Beach to the CBD 10

AM@&E@MM Along Hall and David Roads

Drummond Cove to 5unset Beach 49 f Along Greenough River
Coastal paths only - : A4 To 8th Street Sports precinct

Along Willcock Drive path 39 From Wandina to the CBD
Along Kempton 5treet path 38 Along Foreshore Drive

In the Chapman River Park 33 To Separation Point
Along Chapman Valley Road 33 In Deepdale suburh
Along Glendinning Road 30 InRangeway suburb
Along Rudds Gully Road 24 In5unset Beach suburb
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Shared paths only

in Drummond Cove/Glenfield Suburb
From Bluff Point to the CBD
Along the North West Coastal Highway
In Tarcoola Beach suburb

In Beachlands 5uburb

In Waorree suburb

In Waggrakine 5uburb -

Along Brand Highway

Along Willcock Drive Road

In 5trathalbyn suburb

In Wonthella suburb

Everywhere

In 5palding suburb

In Wehbberton Suburb

In Wandina Suburb

To the BMX track in Woorree
AEqng'Sanford Street -
Along Anderson Street

In Bluff Point suburb -

In Cape Burney suburb

Along Bayley Street .
From Ellendale Pool to the CBD
Along Mabel Street

Along Phelps Street
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From Cape Burney to CBD on Highway
Along Cathedral Avenue
Along Durlacher 5treet

“Along Flores Road

From Glendinning to Drummond Cove
In Moreshy Suburb -
In Mount Tarcoola to the CBD

In Waonthella to the CBD .

In Beresford suburb

In Mount Tarcoola suburb
Greenough to CBD on highway
Along Fifth 5treet . '

In Point Moore/West End suburb
From Woorree to the CBD

In Utakarra suburb

'Along Eastern Road

Along Edward Road

Along Francis Street

A]'ong George Road

Along Mark 5treet "

Along Mount Magnet Road
Along VeritaRoad '
In Walkaway suburb

Along Winetta Ridge

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

1 don't own or have access to a bike

Other modes of transport are more canvenient

Steep gradients (toc many hills)

Distance are too great

Weather conditicns are not cenducive ta riding a bike

Lack of adequate end of trip facilities at my destination

lack of dedicated cycling and/eor shared path
infrastructure

Perceived or actual safety concerns
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1 117

120
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Comments regarding why they do not ride bikes.

lack of paths to town broken or uneven paths
no paths in my suburb disabled

don't feel safe eco friendly

can't keep kids safe hate helmet law

lack of bike lanes on roads injured

motorist attitudes and actions just lazy

motorists speeding past

road is too dangerous, no shoulders
My kids are too young

Broken bike

lack of continuous paths

not practical - carrying bags
paths are full of broken glass
too windy

need to upgrade skate parks

BN W R Gy 08 W0 WO

9. What would be your top priority project(s) toc encourage more cycling?

a) Specific off of road shared paths or on road cycle fanes

N e e

Drummond Cove to Sunset Beach bike path or cycle lane 74

Cape Burney to G!endlnnlng blke path S - 19
B H|ghway cyde e e 5
Bike I Iane/path along Chapman Vai]ey Road ) 8
Flores Road bike path S ) 7
NWCH blke ianes . 6'_

8th Street path/[ane 5

Horwood Road bike lane 5
“Durlacher Street cycle lanes - Sy
Former rallway corridor bike path ) 4
F Place Road - cycie laneto the eastend o 4
Bike lanes on Chapman Road between Morris Street and Mltchell Street 3
'NWCH cyc!e fanes between Place Road and Chapman Rwer 3

Rowan Road path/lane o 3
MAnderson Streﬂe’t AAAAA ) S ) 5_ o
'Bayley Street path/lane o A 2

Bike path_s_flanes to the BMX'p"ark in Woorree o - 2

Wider bike lanes on Chapman Road )

Bike lanes all anng Chapman Road I
”‘Fltzgerald Street cvcEe lane o
"Phe!ps Street and Chapmmawn ﬁwoad Roundabout b:ke Iane S
‘Rudds ¢ Gully Road cyc[e lane

Bike path/cycle lane Wsilcock Drlve to Glendmnlng Road

i
]

5th street path/Eane
Streets | leadlng to Sydney memorsal
'_'Beachlands to Mahomets path
Boyd Street cycle e e e

Da\nd Road cyc[e Iane
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Bike lanes i in Drummond Cove suburb
Bike lanes in Deepdale suburb

Extend Drosera Street path
7Fallowf|eld Street path -
__Moonyoonooka Road cycle lane

i

Nat:nghlu to Walkaway c“yclllé Iane
Bike path around outer edge of Rangeway suburb

‘Bike paths to Moresby range and into Chapman Valley -

N

i
i
i
H
H
|
i

‘Waldeck Street cycle lane

Utakarra Road cycle path

b) Non-specific off of road shared paths, on road cycle lanes or other projects.

Build more off of road shared bike paths

i
H
i
|
|

i
|

N Y

i

115

Build more on road cycle lanes

Build more off road mountain bike or free style trails

Pravide bike racks

Provide bike lockers

Signage to inform where paths go, paths continue and rules of cycling
Extend all existing paths

End of trip facilities at major destinations {CBD, 8th Street, sporting centres, Hospital,

Foreshore, Glenfield Shopping Centre)
Woorree Suburb hike paths

Bike lanes throughout the CBD

Improve Chapman River path, make it more fun

Build a pump and jump track

Build paths that go somewhere interesting

Cycle lanes in Geraldton suburb

Foot/cycle bridge across the Chapman River mouth
Build more skate parks

Provide bike paths/lanes/footpaths on all major roads
hike lane from Drummaond Cove to Glendinning

A continuous bike path along the coast

Bike paths/lanes in all suburbs

Build bike boulevards

Paths in Cape Burney locality

Bike paths/cycle lanes to eastern suburbs

Bike paths to all schools

Build a street plaza close to the Foreshore

Food and drink facilities along major cycling routes
Bike lockers at Glenfield IGA Roundahout

Bike lanes from CBD into commercial/industrial areas
Build a beginners mountain bike trail
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Bike lanes around Point Moore suburb

Build footpaths/cycle lanes from Wonthella to the beach

Walkaway township cycle paths

Install a foam pit at skate park

Build and indoor skate park

Build an inland bike path and connect to coastal path to make a loop
Build more facilities

Build more footpaths

Bike paths to all beaches

Build a cycle/footpath tunnel under the NWCH

¢} Ideas to improve rider safety, awareness and convenience.

[ Y

Improve awareness of cyclists and motorist of laws to build respect and increase cyclist
safety

37

Reduce speed limits on major roads

" Promote bike riding
Pravide bike hire on the Foreshore

i

Make wearing helmets optional

t

i

Support more blke events -
Riders must wear hlgh vis clothlng and use Ilghts durmg day

" Fine cvcllsts domg the wrong thmgm o

t

Make bells on bike mandatory
Public buses should transport blcycles
Free drop off and plck up points

1

Use coloured strlpes on road to remind drivers of cycle Ianes
‘Use curbing instead of wh:te lines to mark cycle lanes

d) Ideas to improve cycling infrastructure.

Better maintain paths/lanes, keep them clean and free of debris
Ensure path/lane surfaces are smooth

1mprové footpaths so you can ride on them

Ensure verges are clean and clear of debris

Build wider bike paths

Build wider cycle lanes

Pave wider shoulders on the road

Cycle lanes across bridges

Improve pinch points

Ensure there are no drains in cycle lanes

Make paths safer for kids

Improve street/bike path lights

Improve highway lighting on path by Ackland Street crossing
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Instalf lighting on shared paths 2
Self-activation of street lights (bikes aren't heavy encugh) 2
Remave speed hum ps on Foreshore Drive
10. How oid are you?
150 126 124
100
50
5 4
0 st Suon s EEE R £ E . s
10-14 25-34 35.44 45-54 55-64 65-74 +75
11. What is your Gender?
SN ! ale |
%?ema!ef a7% |
| 53% | ;
12, What iocality do you live in?
“Drummond Cove ' 71
Wandina 54
i ey
Mount Tarcoola B 28
Sunset Beach S B 28
Woarree _ 28
e . e
Bluff point = 23
Beresford N 22
o Iai_3e_ac h— s e e e Y
‘Wonthella 20
_ Strathaibyn _ 16
' SpaIdmg ' 13
Glenfield o ) 12
Cape Burney 11
Dosmdate e R - —
Moresl:)’{f _____ - - - T
“ﬁavngeﬁ;a; I R e e . Fr)
I'IWaggrakme Y 10
Mahamets Flats o - 6
Utakarra 6
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APPENDIX: FUTURE POPULATION
ESTIMATES
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APPENDIX: FUTURE POPULATION

ESTIMATES

Figure B.1 Estimated Future Mode Share per Structure Plan

West of Chapman Road East of Chapman Road

Future Lot 55 Chapman
Development Road, Glenfield —

Glenfield District
Activity Centre,
Lot 9000

Glenfield  Sunset Subtotal Glenfield

Beach Beach LSP Subtotal

(Structure Activity Centre
Plan) Plan

Estimated
Number of 2,000

323 3,253 5,324

Dwellings

HElE s 800 6640 16000 2584 26,024 42502 42592 61976
per day

Public 18 113 0 57 188 18 18 193
Transport

Cycling 12 57 239 39 346 1653 1653 1943
Walking 31 151 621 100 903 1653 1653 2405
Did not go to 107 878 2149 347 3481 64 64 2668
work

Other 13 94 253 1 401 674 674 981
Worked at 38 226 545 123 933 1452 1452 2159
home

Figure B.2: Existing Mode Share per Suburb

Suburb Glenfield Drummond Cove Sunset Beach Greater Geraldton

Existipg Number of 386 617 718 174,481
Dwellings

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

W1219424 // 14/03/19

FEASIBILITY STUDY // Issue: A-F
CYCLE LINK - DRUMMOND COVE TO SUNSET BEACH,

GTAconsultants Chapman Road BZ



APPENDIX: FUTURE POPULATION

ESTIMATES

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

Glenfield
West

Total
West

Glenfield Sunset Total
East Beach East  East

Drummond
(West only)

Sunset
Beach West

Suburb

Existing Number of
Dwellings

Vehicle trips per day
Public Transport
Cycling

Walking

Did not go to work
Other
Worked at home

W1219424 // 14/03/19

FEASIBILITY STUDY // Issue: A-F
CYCLE LINK - DRUMMOND COVE TO SUNSET BEACH,

GTAconsultants Chapman Road B3
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Level 1, 50 Subiaco Square Road Subiaco WA 6008 PO Box 243 Subiaco WA 6904
Phone (08) 9380 3100 Fax (08) 9380 4606

= ?
?{Strategen 177 Spencer Street Bunbury WA 6230 PO Box 287 Bunbury WA 6231

ENVIRONMENTAL  Phone (08) 9792 4797 Fax (08) 9792 4708

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 (pHr, pHrox), 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 pHr and pHrox testing. The testing showed pHr ranged from 7.6 to 8.8
and pHrwx 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 pHr and pHrox 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.

GTA18611.01 Final letter report
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Drummond Cove to Sunset Beach Cycleway

Table 1: pHf and pHrox results

Sample Id pH;¢ pHrox 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

GTA18611.01 Final letter report r
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Drummond Cove to Sunset Beach Cycleway

Table 2: SPOCAS results

Description Sample Id
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| %wW/W 0.1 32.4 22.6 14.3 20.5 12 27.4 14.6 16.4 114 23.5 13 9.4 3 5.2
PHikar (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 74 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 Syos (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 15 0.064 0.18 0.054 0.048 0.18 0.12
KCl Extractable Magnesium (235m) % 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)] % CaCOs 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 13 1.9 0.17 0.22 0.087 0.087 0.24 0.2
ANC Fineness Factor| - 0.5 15 15 15 15 15 1.5 15 15 15 15 15 15 15 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 CaCOs/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 CaCOs/t 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

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 (onianablesutr [\ASAY Netacilty - Liming Rate
(Spos)
% 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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Drummond Cove to Sunset Beach Cycleway

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 (e 29
G6 (e 3.1
G7 SCL
G8 S 8
G9 SCL 0.9
G10 (e 2.8
G1l1 S 39
G13 cs 1.7
Gl4 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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Quick Soil Log

Page No; Driller: 4)’:71,’37&/:&9\/
JobNumber:  fTH }BGJ1 0 Drill method: 34 /i) Ve
Project: (TERALITEY /YN Halg diameter: L2 i o
Datestarted: A h},; 3 ) Groupdwater at: =
I ; ;
Date completed: ?’:’.i ;er.i A Screen diameterr - |
Borehoe ID: (.r Ri} ] End of hole: 3\7 Y _"};-\}
; : Ly PP B N
Loggedby: P . GRS 1 [, H NS LRIV ALG
Checked by:
Sample Graphic L1sCs . . Well
Depth FID . . Description of Soil Type
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[N P PEAT W, reunded Grey : ‘e“{
il Addillonal Commenls: 7 7 ry iR ARG £ Pl EALRACL APy N, B \_)
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FLL Clayey @E Flne 4 W, anugular Red Wifell Foor Ory
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4 L Gravelley Hiph Sulroundad Green
4 AT GE%EL Reunded Black.
- PEAT W rounded Grey
- Additicnal © - 7 Al g i._’.‘:“’w“i.‘.ﬁ'la!(;
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Major Miner | (Typleally clays only Mypleally sands onty} Celour Sording Grading | Mostture o
M FILL Clayey B Flne . . anuqular Red Well Pood 8]
CLAY Slity i Mg Angular | Orange | Moderals | kfSdbrate |
SiLT Sandy Mededate Coarsa Sunangular Yelow {Frmr WeR Wal
Gravsllay High Sutvounded | Green - ' .
GRAVEL Rounded Black
PEAT W, rounded Grey
. Additlonal © f“:‘f’{;‘ "9)1.‘/1—@ -
o ey
: AT ! Decrption Flasticlty Sredudlion / Angularity | o - Sonlng 7 Grading Mostture
1 Major tiner | (Typleally clays onky]  {Typically sands only) Soring Grading
FILL Clayey - ten Flne . anugqular Red ekl Poor Dry
: CLAY Sty Low Medlum Angular | . Orange | PAoderale | M Moist
! ST Sandy Modenate Coarse | Sunangular Yellow Poar Well Wt
L SAND _ Gravelle High Subrednded | Grsen
) D Gravelley figh
1 E GRAVEL Rounded Elack
! | PEAT W, rounded Grey
Addilonal & 1]
Decrplion Plasticily Graduation / Annuiarnily Soring { Grading -
Hhgjor Minor | (Typleally clays onby)]  (Typically sands only) Colour Sorn Grading Mositurs
FHL Claysy Mon Fling W, anugudar Red Well Foor Cry
CLAY Slity : Lo Medium Angular Oienge | Moderale | Moderate Iolsl
SILT Sandy Modzrale Coarse Sunanglar Yellow Poor Well Wizl
. SAND  Gravelley High Subrounded Greer
| . GRAVEL Rounded Black
§ PEAT W._roundsd [ .
| Addlllonal £ i
Decrpilan Plasliily Graduallén { Anguianty Soingf Graging
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Quick Soil Log
i
Fage No: Driiler: ¥ E’-’:}.‘-’r@m{fr ‘ﬂ;#;"’ﬂ’d
Job Numbsr: rill method: A /e~ RUipsty
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Logged by: [? . P8 Sl HEH by LS 2
Chacked by:
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P Id Log Class P i Gonstruction
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{J
| Dscnipllon _Plasllcily Gradualion { Angutarly Codour Soring / Grading Mosilure
% Miner | ypically clays eabd]  (Typleally sands anks) Sorllng Grading
l FILL___ Clayey - Hen Fing [ V. anuguler Red Well | <Pgoc
CLAY ity Ll - ;;ﬁsdbum, Angutar Orange | Moderale | Moderale
SILT Sandy Mederiale “Bwarse | sumangular | Yellew Weh
FAND __ Glavelley. High Subronded | Green
1 GRAVEL - Reunded Elack
|| PEAT W, rounded Grey
Adillanal Commenls: PRI i :
f P T . 4 s ‘{? /;’"1«"' ey
LIEIEA B A P
Decripllon " Plastieily Graduallon f Angularity colour Sarllng / Grading Mosilure
. hial rner | (Typleally clays enbd] — [Typlcally sands onky) Sorllng Grading
; i FILL __ Clayey Thon BWRE 3 |_V.amugdter | Red Well__|_Poat: | < Dy
1 I CLAY _ slty Loy #Mgdum | Angutar | Drange | Maderale | Modermte | haist
R H ) SILT Sandy Moderisle Coase Sunangular Fellow P e Well Wet
: - Gravelldy High Subreon ded Grasn .
- GRAVEL - Rounded Elack
. PEAT W, roundgd’ Grey
E AdeRiEng] C A el
! £ 7 Ly S L -
s s Decripllan Plaslicily Graduailon £ Angularily Colour Soring / Grading Mosilute
Major Minar | (ryploally clays onlyl]  (Typisally sands onby) Sallng Grading
FILL Clayey ~Hens Fina . | W. anugular Rad Weall Poor 00y
I CLAY Silly “Cow g Anguler | Orange géml& Hotsrale | atoist
i R i SILT Gandy Moderiate carse | Sunanguiar | Yellow gor ell Wel
H - - 3 Gravelley Hioh Subrln ded Grean
) 7T e |7V GRAVEL Rounded Black
A p PEAT W, raunded Grey
Addillonal C e 2
. - At i send
s 0 2 OO L VS T PR Ok i VO DR e B N R
Vi {1 Deeripljon Plaslicily Graduatlon 7 Anguladly Colour Sorllng £ Grading HasAure
i ST : Wafar Minor__| (Typically chays only})] (Typleelly sandsonkd | Sanin Grading
FILL Clayey Hon Fine V. anuauler Red Well Pod Ory
CLAY Sty Low Medium Angutar Drange [ Modsrale | Moderate Mols|
ST Sandy Moderiate Coarse Sunangular Yellow Poor Well Wl
| SAND _ Gravalley High Subrobnded Green
] GRAVEL Roundad | Black
PEAT W. rounded Grey
Auditlional Commenis:
J Decriptlon Flastleily Graduallon { Angutarily Colour Sorling / Grading Hosllure
Major Minor | (Typically clays onlyi]  (Typleally sands onks Sorllng Grading
I FILL Clayey Nox Fing V. anugular Red Well Poor Diry
CLAY Silty : Loy Medium Angular Orange | Moderate | Modeiala Mafst
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PEAT W, rounded Grey
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GRAVEL Roundad Black
PEAT W. rounded Grey
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Quick Soil Log
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Page No: Oriller: R TE
JobNumber:  /7F [ R, T s Drill methcd: N
Profect: lrsvid g L Hole diameter: VTt
- o B
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Date completed:  © i} Screen dlameter: -
Borehoe ID; (- { ‘S End of hole: Tk R e
Logged by: /0 % GPS: P AL TSNS s mTEie e
Checked by:
Sample Graphic uscs . . Wall
Depth FID Descriptlon of Soil Type
Ie Log Class " i Construction
4o
Decription Plaslicity ‘Graduation £ Angulanly Colour Sorllng / Grading Mositure
Major Minor | {Typlcally clays only)|  {Typically sands only) Sorllng Grading
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Z8AND  Gravelley High Sutwoun ded Sreen
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: Add.llional Commenls: At ~H g pveri
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Detnption Plaslicrly Gradua||on { Angularily Colour Sorllng / Grading Mosllwe
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FILL Clayep. Non Fine V. anugular Red Well Pov 3
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ki [={]% ) Sandy Moderiate Coarse | Sunangular Yellow Poot Well Wet
SAMD~  Gravelley High Subrounded Green
TN GRAVEL - Reunded Black
i PEAT W Gray
7 rru Addilonzl C i 2N
T o H e . O R st
T P L ’}«_-; .
AT Decripllon Plaslicily Gradualion { Angulanty Colour Soiting { Srading Wosllure
Major F¥inor (Typlealty clays onby)|  (Typically sands only} Sarting Giading
FILL Clayey %, Mol Fine . | W anugular Red Well Poar 2
CLAY Sty Low TWedum | Angular Orange | Moderale | Modgrate Moist
SILT Sandy Maderiate Coarse Sunang ular Yellowy Poog Well el .
SAMND  Gravelley High Subrounded | Green |-
éEAVEL Roundad Black
PEAT W rounded Grey
e Addilienal & ] 7 TR fehe )
FL i i : . : T
~ S LTt W A 4 s s R L o e Y N
-3 b Decrplion Flasticily Gladualnon!Angulaﬂl! Solour MI&QFG[QGHQ Mositure
ENEW ) Walod Minor | (Typically clays onhd|  (Typlcally sands only) Sodllng Grading
FILL Clayey HMan Flng Y, enuguler Red el Paar Ory
CLAY Silty Lows Medlum Anguiar Crange | Moderate | [foderate Idolst
SILT Sandy Maderaly Coarse Sunangular Wellow Poar Wiell Vel
SAND  Gravelley High Subrounded Green
GRAVEL Rounded Bllack
PEAT W roun ded Giey
e
Decriplion Plas|elly Graduallon { Angulanly Cokour Sorling f Grading Mosllure
Malor Miner | (Typlealty clays onbd |  (Typleally sands cnly) Sorling Grading
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SILT Sandy [fcdertate Coarse Sunangular elhow Paor Wel Yiel
SAND __Gravelley High Subrounded |  Graen
GRAVEL Rounded Back
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SILT Sendy Modarale Coarse Sunangular Yellow Foar Wwell Wet
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GRAVEL Reundad Black
PEAT ¥¥. rounded Grey
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Quick Soil Log

Page Na: Driller: m ’WfZ/’ Pty
JobMumber:  {. FA R0 FS / ~ Drill method: ,}Zv;‘fﬁ"‘i}? g
Project: { PRI A by Hols diametsr: STt
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Checked by: B
Sample Graphic | USCS . - well
PID b f Soil Type
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FILL Ciayeay [ Fine . anugular Red well Poor £5%.
CLAY Sitty Laws %’dmm Angular Orange | Lidergte | dodarate Maisl
SILT Sandy Muderate Tarse Sunanpular Yellow FPoor Well Wet
GAND Gravelley Righ Sybrounded | Green
GRAVEL Rounded Elack
FEAT W, rounded Grey
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. Decriglion Plastielly Graduallon £ Angulanly Calour Sorling / Grading Mostture
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o LA LT FILL, Clayey [fon Fing W, anugular Red Well Foor Cry =
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H IR SILT Sandy . Moderale Arse Sunangutar Welimw QT Wyall + Wel
%END Graveliey High Subraunded | _Green
GRAVEL Rounded Bilack
PEAT YY. rounded Gray
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S T R
Decriptlon Plastlcily Graduatio § Angularily Eonflng f Grading
Wajor Minar__| Typheally clays only} Typically sands only) Colaur Soting Grading Mosllure
- a4 FILL T4 Men Fine - W, anugular Red Well Faol Try”
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i SILT Sandy Hodedale Coarse Sunangular el Poor Vel el
& Graveiley High Subrounded | Green
WEL Rounded Black
PEAT R W, rounded Grey
[Addllional Commenls: ST R e
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FiLL Clayey (Hon Fing Y, anugular Fed Well Poar iy
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PEAT ¥y, rounded Giey
Addlllonal Comments. L g A s
A I
P B T, Decnpllon Plaelleity Gradualion { Angularity Calour Soding { Srading Masilure
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Addiional Commenis:
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FiLL Clayey Han Flne V. anugular Red Well FPoor Dy
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Quick Soil Log

Page No: Dritler: RV B ot P T
Job Number: {’77’}3 ! 5L /-t Dritl method: Fed i At i
Project: Gt ey A48 Hols diameter: N e mn
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Date completed: (% /:f A flr ¥ Screen diameter: -
Borehoe ID: Oy Fé End of hole: E iaeado
Logged by: by GPS: ez 3 I T
Checked by:
Depth Sample PID Graphic | USCS Desceiption of Soil Type Well .
id Loy Class Construction
<2
Drecnplion Plaslicry Graduatlon { Anquilarily Colour Sorllng { Grading Mosilure
T APN Wtafor wnor | (Typically clays oniyi | (Typhcally sands only) Sedling | _rading
e M FILL Clayay Fine W anugular Red Well Foor izq_q
Fi CLAY Slty Loy %e‘iﬁﬂg Anguiar Ofange il Al st
" SILT Sandy Modertale Tse Sunangular Yellow 0T el Wel
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7 PEAT W Grey
o jf:?_’;z? - :{;.W,'\./ -
) - - - - - . = -
- =7 Ay skl TRACEY BTF i oMLy el et Adaoe A
e ’ Cracnlon Plaslicity Gradualion / Angularily Colour Saring { Grading Masilura
- Major Mines | Typleally clays only)]  (Typically sands only} Sornyg | Grading
FiLl Clayey Mon Fine W, anugular Red el Poor Dy
CLAY Sliy Lo Madim Antular Orange ) Maderate | Moderale | poest
gL Sandy Woderdale Coarse Sunargular Vellow [ Well el
SAND__ Gravellay Hgh Subrounded | Green
GRAVEL Rounded Black
PEAT W, Srey
A llional C.
Decnplion Plasilcily Graduallon £ Angulantly Colow Sorling ! Grading Mosiure
Wajor tinor | (Typically clays onky}]  (Typlcally sands onky Sorling | Gradirg
FILL Clayey Hon Fine - | . anugular Red well Foor Cry
CLAY Slity Low Medlura Angular Orange | Moderate | Modersle I oisi _
SiLT Sandy M Coarse guk Yellow Foo Wall fiet
SANDG  Gravellzy High Subrounded Green .
GRAVEL Rounded Black R
FEAT W. rounded Grey .
TP -
Decnption Plas|lgily Graduallon £ Angularily Sorling 7 Grading
[E Minor | (Tymcally clays only3]  (Typlcally sands enly) Colour Serding | Grading Mosilure
FILL Clayey Hon Fine V. anugular Red WeR Poor Dry
CLAY Silly Low Medlura Angular Orange | Woderale [ todarals Malsl
SILT Sandy bodertate Coarse | Sunangular Yellow Poor Well Wet
SANG __ Gravelley High Subwounded Grean
GRAVEL Rounded Black
PEAT W rounded Grey
Allonal C
Cecnplion Plaslicity Graduallan { Anqulanty Calour Sorting / Grading Mosiure
Iitayor fanar ] Typeeally clays enlyi|  {Typically sands only) Soring Grading
FILL Clayey kon Fing V. anugular Red Well Paar Chry
CLAY Slily [ Medium Argular Ovange A fe | Moderale Maist
SILT Sandy tdodariale Coarse Sunangular Yellgwr Poor Well el
SAND  Gravelley High Subrounded | Green
GRAVEL Ryunded Black -
PEAT W rounded Grey
ialeral C
Decripllon Flashcily Graduahion § Angulanly Colour Sorng ! Grading Moshure
hlajor Minor | Typlcalty clays enlvi]  (Typbeally sends oniyh Sorling Grading
FILL Clayey Mon Flne . anugular Red el Poar Gy
CLAY Silly Lt Medlum Angular Orange | Moderale | Mederale oisl
SILT Sandy Moderdale Coaise Sunanguar YeHow [ Wl Wel
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A APV - .
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il Dhectipllon Plaslicily Grad uatien § Angularily Soring  Grading
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FEAT-. R Gy
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i Addlliensl Commenls: v, . code AT
aT & T/ : >
. ' —— Siciplen PSR Craduaion { ADgHisTy ] [ Soring { Grading ]
i hhajor Tlnor ically clays onty}|  (Typically sands only} Colour Soling | Grading Mosilure
L FILL Clayey Non. * W = | Y. anbgutar Red i Proof LBy
LAY Sliky Low Mad|um Angular Orange | Moderale | Modarale R lsl
SILT Madertala Coarse Sunangular Yelbowy ' - Welk Wel
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" | GRAVEL Rounded Bleck
PEAT W, rounded Grey
Addillenal Commanls: e )
B ,?' /chg-)' Sad b
LV e ~ Cecriplion Phasliclty”. - |~ Graduallon { Angularly Colour Sortlng f Gradmy Mosilure
Major iner | (Typlcally clays only] - (Mypleally sands onky) Sorting Grading
T l\":Iﬂne‘ V. anug!ular Red l\n\o\’:e" | Poor N?o?
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Rounded Black
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Quick Soil Log

Page No: Drifler: EPLTE LT
JobNumber: ., TR [ 0 f Drifl method: LAphed JY Ao
Project: ICIFC 7@}‘}(4");'(}7‘\:" A5 Hole diameter; T
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Checked by .
Sample Graphic Uscs , well
Depth PID Description of Soll Typs
P Id Log Class P ¥p Construction
&
Cecnplion Plaslicity Graduallen f Angularly Solour Sorling { Grading Massiure
Majot Mipor | {Typicelly clays only)|  {Typically sands onhy) Sorling Grading
FILL __(Cidgey Fina | V anuguiar | Fed Well | ¢Foor | TORb
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SILY Sandy hiodertate Coarse ] Sunangular Yellow chaoe Wall Wel
M High Subround ed Green
GRAVEL Ronded Black
FEAT W, rounded Grey v
Addillanal Coraments. e e
P PEA Mgl v Lo gV I
[ B Decnplion Plaslicity Gradualion f Angulanly Cobour Sorling { Grading Woslture o
M bAajor winor  § {Typlcally clays onlvi§  {Typically sapds only} Sorling Grading )
FILL Clayey Fina V. anugular Red Well S Foer D
CLAY Sty [ %g& Angufer Orange | Moderale | dModerale boyst
SILY Sand Modertale drse §_ Sunangular Wellow (Peniy Well Wel
SEAD Eravél]"é)‘tg High Subrounded Green
GRAVEL - Rounded Bilack
PEAT W. rounded Gre\r
Addllional Corarents. o bp fr Atunat w///:fiz,@-' e as
PN £ A ES VT A b7 i /?»./ DR ) 2
iy Cecriplion Plaslichy Graduatlon £ Angularily Calour Sorling / Grading Mosilure
i Major Minot | {Typlcally clays onlylf - {Typleally sands onby Sorling Gradng
- FILL iy Hon, Firie? |, anugular Red ML Poor Oy
o iy | CLAY Sitty Lenwr Tediam Fngular Orange | Maderale | Moderale | Wolst
i i SILT Sandy Modedate Cogrse | _Sunangular Yallow Poor el . Wel
@ Gravelley figh Subraunded Graen
GRAVEL Rounded Black
PEAT W, rounded Grey
A G 7 ,!"? g b
il .
7o | T Wi S’ g atha
I ’ Cecrglion Plaslicily Graduation 7 Angularily Colour Sorling / Grading Masiture
i Major Minor | {Typically clays only}|  {Typically sands only) Sorling Grading
FILL Clayey Hon Fina V. anugular Red Well Paar bry
CLAY Silby Lowr Medlum Angular Orange | Moderele | Moderale htodst
SILT Sandy Moderale Loarse Sunangular “ellow Poor Wedl Wal
SANG  Gravelley High Submunded Green
GRAVEL Rounded Black
PEAT W, rounded Grey
radrllongl O
Dacplion Plaslicily Graduallon { Angulanly Colour Sarling / Grading tdositure
[FET Minor | (Tepleally clays enlyd]  (Typically sands anly) Soding | Grading
FILL Clayey Mon Fine W _anupular Red Well Poor Cry
CLAY Slily Law Medium Angular Otangs | Wodarale | Modersle Molsl
SILT Sandy Modertale Coarse Sunangular Yellow Poor Wwell Wel
SAND _ Gravell High Subraunded | Graan
GRAVEL Founded Black
PEAT W_rounded Grey
Additlonal Coramenls;
Gecnplion Plashcily Graduation ! Angulaniby Cetour Sorling { Grading Mositure
Bdajor hinor {Typically clays only)|  (Typlcally sands only) Sorling Grading
FILL Clayey Hon Flng V. anugular Red Well Faor [i]
[N Sty Lowy Medum Angular Orange | Moderale | Moderale hoist
SILT Sandy Moderiale Coarse Sunangular Yellow Four well Wl
SAND _ Gravelley High Subrounded Grezf
GRAVEL Reaunded Bilack
PEAT W. rounded Grey

Additional Commenls:
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Quick Soil Log

Page No: Driller; STNATELezd

Job Number (o Y S0 ) Drill method: bty A ocrr
Project: t/.ﬂ,;??ﬂ’is;g‘)'ﬂ)\‘ ¥, Hole diameter: EF S e
Date started; Ly / 2 / / ‘y’ ) Groundwater at: —
[ :, R e
Date completed: i /6:2,/)’3’ Screen diamater:
Sorshoe ID: Gr ' f37 - End of hole: 7 0 ende w7
- X 7 A - = R e
Logged by: iy GPS; CA TGS Loyt s 7T
Cheched by
Sample Graphic UsScs - : well
Depth FID Description of Soil Type
Id Log Class P P Construction
)
Decnplion Flaslieily Giaduallon £ Angqularily Colour Sweiling f Gradug Mosilure:
Majod Minor ¥ {Typlcalty clays onbd|  (Typlcalky sands onky) Sodlng | Grading
FILL Clayey {Noi ifine . | V. anugulad Red — I Foor “0pr |
CLAY Silly Tou Hedlum Angutar Crange | Wiodersls | Moderate | tAalsl
y ST Sandy Moderate Coarse | Sunangular “rellow Poor et Wel
S N EANIL _ Gravelley High Subreunded | Green i
=AW GRAVEL Rounded Black
T : FEAT VY. rounded Grey
Addlonal Kodle. bgansn
£ Decnpilon Flazlluity Giaduallon £ Angulanly Swonlng / Grading
L ] tdaior Minor | (Tyieally clays enly} | (Typleally sands only) Gelow Soring_|_Grading Hosllure
FILL Bfiyey Non (Fing | ¥ anugular | Red Well | ¢Poe ryy
CLAY Sy i, e dhuamn Angular Orange | Moderate | Moderate | Meis)
SILT Sandy Moderiate Coarse Surangular Yellow P well el
ave]ls; High Subrounded | Green e
GRAVEL Roundad Blath
PEAT W. Qray
Adillonal Comments: [ . T Y
; T e - -
et R T SR W, Pl AR &t R
P DCiecription Plaslk:lly Graduallon § Angulanly colour Sorting { Grading Mosllure
L Major Binor (Typically clays only} [Typically sands only) Sorting Grading
) FILL eC%?y Hen ey | W anugular Red Mol Foor Ory ¥
CLAY Silty Lowr Medium Angular Qrange | Moderale | Moderale Monst
SILT Sand ﬁ@% Coarse | Sunanguler | Yellow Foor T Wel
S Gravelley TEn Subrounded | Green A
GRAVEL Rounded Black
FEAT W. roundad Grey
. £ J‘J?‘r = ) N R o R P
7o
M Decripllon Plasllcily Giaduation f Angulanly Sorlng / Gradl .
Major Minor | (Typlcally clays enlyt]  {Typically sands only) Golour | _Grading Mosilure
FILL]-  gl@yey, | % ton Eing> Red gll Foof Drg
CLAY Sily, | Low tedu Oiande | Adoderals | Moderale sl
H PMEdénsle a8 Yellow f Poor 7 Well wetf
1 Fiigh d Green? £ ' i
1Y ’ Z 1
X, i F; LY
AddlllendCommenis: R 1!/ ]
S
Decriplion Flesticily Graduallon S Angularily Solour Soriing / Grading Mosllure
Malor Mot | {Typleally dlays orly|  (Typlcally Sands snly) Soring Grading
FILL Claysy Hon Flne M anwgular Red Well Posr Dry
CLAY Sty - Low hedium Angufer Orange | Moderale | Modersle st
SILT Sandy Moderiale Coalss Sunangular Yellow Poor Wial| Wl
SAND  Gravelley High Sutrounded | Green
GRAVEL Founded Black
FEAT ¥¥ rounded Grey
Addillonal Comments: |
Decoplion FPlasllwly Gradualion £ Angulasily Solour Sonling / Grading Mositure
Major Minor | (Tymcelly cleys onlvi|  (Typlcelly sands only) Seting | Grading
FILL Clayey Hon Flne W, anungular Red el Foor Dy
CLAY Silty Lo e dlum Angular Orange | Modarale | Moderale Iolst
SILT Sandy Madertate Coarse | Sunangular Yellvw Foor Well Wzl
SAND __ Giaveley High Subrounded | Greed
GRAVEL Reunded Blach
PEAT W rounted Gray

Lo v &

(\
f
;\
S
f
Y
£
5
sl
&
N
ymum,
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51&!‘-4—-2‘{/}) ) bty -}' X‘SF'{. s "?\/v»\.} Py }x\_,, P T d L 3 :}\ ;: )
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Quick Soil Log

Quick Sci Log

Page Mo: Criller: CPLATL Tyt
Job Number: aTH IxGir G Drillmethod:  ~ "~ Ao,
Project: I8 i AT N Ay Hole diameter: b
Date staried: Ly f 2. )1y Groundwater at: -
Date completed: ] / _r‘,/é / ! 5’ Screen diameter: B
” T P j :
_ Borehoe ID: (e 14 End of hole: Co T, o by §
Logged by: ey GPS: il 1 HL0% {oig 3 4273
Checked by:
Sample Graphic | USCS 5 Well
Depth PID Description of Soil Type
P Id Log Class i P Construection
O
Deciipllon Plaslleiy Graduation f Angulanty Colowt Sorlng f Grading Mossture
Maljor Mwar | (Typleally elays onbd]  (Typleally sands only) Sarling Grading
FRL __ Clayey Nar Chine s | V. anuguiar | Fed _%_ [ Loy}
CLAY Sly Lony Meadiup Angular Orange | Moderate § §odéial toisl
SILT Sandy Moderlate Coarse Sunangular Yellow @ Wial
: rivatey High Subrounded Green
GRAVEL Rounded Black
FEAT W, fed Grey
Mdn.honal Comments: . | F et
L; P R e R TR S at L Y .
Decdpllon Plasllelly Graduatlon f Anguladly | o0 Soding £ Grading Moshure
FAaer Minor | (Typleally clays onby)]  (Typleally sands only) Sorling Gradlng
FILL @;ﬁﬂ Non ‘Eine: | V. anguiar | Fed Well Poor _%f_
CLAY Sty Lo Medium Anqular Orange | MaTals Eo%’ 8
SILT. Sandy. qudeﬂalg Coarse | Sunangulet Yellow Paor Wizl
Gravelay Aigh Subrounded Green
iy i GRAVEL Founded Black
[ T4 ¥ PEAT W, fod Grey
| Addillonal C Is; . = -
loval Commgnts, .. el ds o« darmocn
R T NI N AR A & SR i N T enaths
. Decripllon Plashicily Graduatlon £ Angularly Sortlng { Gradin
[IED Pajor Minor | (Typlcally clays only}]  (Typically sands only) Colow Sodlng ] Grading Masllure
- FILL ] o0 Lina | V. anugutar Fad ¥ Poor Dy,
CLAY Sily Low_ Medium Angular | Crange | Moderate } Mederate st
SILT Sandy Hfden: Coarse Suangutar Yellow 1l el
G Gravelley Subrgunded Graen ™
GRAVEL Roundad Black
FEAT W robndad Grey
Additlonal Comments: P g3 e
TP
- 7 Decriplion Plasticity Geadualfoq) f Angulanty Soring ¢ Greding
Major Minor | (Typleally clays only}]  (Typleally sands only) Colowr Sodlng Gradlng Masllure
FILL Clayey Men Flne V. anugular Red Wl Faar Dry
CLAY Sty Loy edlum Anaular Crange | Mederate § Moderate Malsl
SILT Sandy Maderiale Cearse | Sunanguky Yellow Foar Well Wel
SAND _ Gravell High Subrounded Green
“§ GRAVEL Rounded Black
PEAT W rounded Gray
Additlenal Comments:
Dac nplion Prasticly Graduation f Angulanly Colowr Softlng f Grading Mositure
Ijer Mwer | (Typleally elays anbd| _ (Typleally sands anty) Sorilng Grading
FILL Clayey Ei 1] Flne W. aquaular Red Well Paar Cry
CLAY Silly Low Medium Angular Crange | Moderate § Moderale Maoiz!
SILT Sandy Modedale Coaise Sunangular el Poar Well el
SANMD  Gravelley High Subrounded Graen
GRAVEL Rounded Black
PEAT W, reunded Grey .
Addillonal Commenls:
Dacriplion Plasllety Graduat|on £ Anguier|ly Colour  |Suiting / Grading Hosilure
haor Minar | (Typleally clays anbd}  (Typleally sands anly) Soring Grading
FILL Clayey Nan Flne V. anugular Red Wifeal| Poor Dry
CLAY Slity Lty Medium Aqqular Omnge | Mederate | Moderate sl
SILT Sandy Waderiale Coarse | Sunangular Yaltow FPaor Well Wl
. SAND _ Gravell High Subrounded | Green
GRAVEL Rounded Black
PEAT W, rounded Gray
Additional Comments:
P j { L- {' ’
A g Ny b= - e 3
g /ng-é" e = = Ton, T \ . "““"'-'-'1.{\';;\‘;
z - N
N e (’1 R T
- i L
-t -y ke .
S ksl . 4. i
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Duivck 8o Leg

Quick Soil Log
3 Driller: AT A B X Ol A
Job Numii'qr. o i.a T A RLIC O Drill method: MAND e
Projecte [ LMty A Hole diamster: St
‘Date started: v _ff 1A f 1% Groundwater at: o
Date completed: ¢+ /1,2 /¢ % Scresn diamuter; o
Borehae ID; (17 End of hole: ool @ b,
Logged by: JAls 6PS: 0.0, F 5 & AW A f&s ]
Checked by:
Sample Graphic uscs , . Wall
Crepth PIC Description of Soil Type
P I tog | Class P e Construction
FEa] Dacnplion Flaslicry Gradualion / fngularly Colbur Sortlng £ Grading Mpalure
i Wajor Minor | (Typlcally clays onlytf  (Typically sands onhy) Sorting | Gradin
FILL Clayey ot V. anugular Red Well 5 _%L
CLAY. Sty Lows hediwm Angular Orangs | Moderate | Moderale 51
SLT San Moderale Coarse | Sunangular Yellow Ec’br, Well el
5@{& righ Subrounded | Green
e GERAVEL Reundad Black
P N PEAT W ] Grey
gl ] Add o & bgogmrasesr
jeo f
L Decaplon Plasliclly Graduation / Angulanly | oo Sorting / Grading Mosie
Major Minor {Typleatly clays on (Typically sands onky Sorting Grading
FiLL Clayey é:nj Fre | V. anuguler Hed Well [ %_
CLAY Sty Leyr Medhsim Lngutar Orangs | Moderste | Moderale Molst
ST a Moderiale Rg& Sunangutar Yellow AFUaE, el Wel
SAND  Gravalley High _ Sutwoirnded Green
Roumnded Black, N .
PEAT W. reunded Gray N
Adafional & n A / ?’)‘_'/m‘,c.‘- ’.3:43-’0’” M
A FeA atvpr ohrea
v Decriplion Flaslicly Graduation / Angularlly Celour Soring /! Grading Hosilure
- Wapor Minor | (Typically clays enly}|  (Typlcally sands onkd Sorllng Gra i
FILL Claywy Fine . | V. anugutar Red Well Copr (ﬂ?
CLAY Sty Low Mediwn Angutlar Crangs | M Mederaty 5|
SiL San Mederiale éar’ﬁ Sunanguiar | Yellw | PEGF Well Wel
el Hinh Subreunded | Green
GRAVEL Reunded Black
PEAT W reunded Grey
Addibensl G - g
——— i ENDLT CREsty o Rt o,
=L =7 FER o
3 , i Bracr|io v Plaslictl Gradualion / Angularily Sering/ Grading p
] {_"J L] Major Minor | (Typically clays anly}]  (Typically sands ontyd Colour Sortlng Grading Mosilure
- FILL Clayey AL Fine V. anugular Red Well cPmar %g
CLAY Siy Low I Angu|ar Orangs | Moderate | Maderale EEl
ST San Mederaly Coarse | Sunangubar Yellow {FdoE Wed| Wel
v SAND avell€ High Sutwounded | Green il
| BRAVEL Reunded Black -
PEAT ¥, rounded Grey i
Addillenal Commenls: (i Eqr 7 C"%”{T
AT s Ay LA B AnE et R R e g E
., Cracriplien Plashcily fuahon £ Angntlanty Colour Sonling / Grading Moshure
F T #a Minor | (Typically clays eniy}| _ (Typically sands onlyd Soring | Grading
FILL Clayey MNon Fine V. anugular Red Woell Poor Ory
TLAY Sltiy Low Medium Antptlar Crange | Moderala | Moderale Moisl
SUT Sandy Moderiale Coarse | Sunangular “rellowr P Well Wit
SAMD  Gravelley High Subrounded Groan
GRAVEL Rounded Black
PEAT W. rounded Grey
AaNendl o
Crecriglion Plaslicity Graduallon £ Angularily Colour Sorling / Grading Mosilure
Iajor Minor | (Typleally clays enlyy]  (Typically sands onby) Saorling Grading
FILL Clayey Men Flne V. anugular Red el Pogr Dry
CLAY Silly Leny Medim Angular ©Orénge | Moderale | dederale Mols
ST Sandy Moderale Coarse | Sunangular ellow Poor Well Wiel
SAND __ Gravelley High Subrounded | Green
GRAVEL Rounded Elack
PEAT Y. rounded Grey
(Addlllcnal Commenlts:
Zeronm W 1 te b
- e B AP . .
: - P i »
. _ 3 3 4’\) 5 »r:xf(.,} »\,.g;t.f_(;ql{
b2y iy : -
- oAt A e e YA - - 4 e
1 x._..{j?f AT .ar{.., 4\.»7{‘-_,{___ !,? . ,?\»{},\ Z:; }_{“ ;‘%
i v> . ;»- i ) ' ’ ‘N}.j\‘%
) gl )Ijr:_ﬁw 2y Lv,) o _4;‘_‘ p f% . . '
h T d o - & .
LI ; : AaatS P daadl w i
it {'_;{-xéﬂ/}fg..ami‘} 4{) - : N *
Fall ] P s A ‘}-u‘-__-;{{‘ )’,{ oA { .
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Quick Soil Log

Fage No: Driller; ‘5;7247‘2’;‘6{ 7=y
dobNumber: LY 1R Drill method:* i) Adlg77.
Project: LePiru)ron i Holg diameter: S e
Dale slarted: ﬂf/ JZ8 /(3 Groundwater af: - )
Date completed: &/1 2711 Screen diameter: -
Borehoe ID; [T End of hole: o
Loggedby: _ {n aps] OAITAR B AT AR
Checked by:
Sample Graphic | USCS - . Well
D PIO Descriptiol o
epth Id Log Class Iption of Seil Type Conslruction
oy
Crecriptlon _Plaslicity Gradyalion!Angularﬁg Eelour Sorting { Grading Mosilure
Mafor Minor | (Typically clays onky]  (Typically sands on! Sortng Grad ing
FILL LTHRYP [ £y V. anugular Read Ven (P g
CLAY Silly (Lo Medium Angular Diange | Moderale | Moderale fidolsl
=] Sand Wodertate Coarse Supangular Yelovs (Fam Wall Wl
| ravell High Subrounded Green
GRAVEL Rounded Black
PEAT W roundad Gray
© FzD) - Bttt
P fury Lma~ct
i Decnglion Plasllgily Graduation { Angularily Colour Sorling { Grading Moslfure
ajor Minor | {Typlcally elays only}]  (Tipically sands only) Sodling Grading
FILL Clayey [t Fine ¥ _anugular Red Wl Poor LD -
CLAY SiHy Loyt Sof Angular Orange | tdodGials g%‘gr_s Mgt
SILT Sandy Moderale %ﬂ?— Sunangular Yellos: Pou el Wet
¥ ~ 13 F  Sravell High Subrounded Green
T =1 e o - G%EL Rounded Black
=T Tt A FEAT “founded | Grey
. 17 | s rTE——— - = —
L o L I e Cpgeny
{/{ : :
- Dhacription Plasticlly Gradualion / Angularty Cotour Sorting f Grading Mositure
Idalor Minor | (Typleally clays onb) {Typleally sards onty) Sorlng Grading
FILL Clayay LHofr o | V. anugular fied Well Foor L
CLA Shty [ Medlum Anguler | Orange | M Moderale Moist
SIL Sandy lcdertaie Coarse Sunangular Wellowr P Wall el
EAHD Sl High Subrounged | Gieen
GRAVEL Rounded Black,
PEAT W, rourcled Gray
Hadlonal © - T
g~ Decnplion FPlaslicly Grad ualion f Angularity Sarng { Gradin
v Major Minor | iTyplcally clays onfyt|  (Tipicaly sands only) Celour Sofing | Gradng Mosllure
FILL Clayay Mon Fine _anugular Rad Wil Poor * Dy
CLAY Silty Loy Madium Angular Oanpe | Moderale | Moderale Maolsl
SUT Sandy Woderiale Coarse | Sunangular Yelloy Poor Wall Wat
SAHD  Gravelley High Subrounded Sreen
GRAVEL Rowmnded Black
FEAT W, rounded Gty
APl C
Decrpllon Plaslizlty Gradualion { Angulanly Solour Sorting ! Grading Mosiure
hajor Minee | (Typieally clays only) | (Typically sands onky Sarling Gradi
FILL Clayey Hon Flne W, anugular Red Well Poor Diry
CLAY Elily Low Medium Angular Drange | Moderals | & [EE]
ST Sandy Modertale Coarse | Sunangular | Yelkew Foor Well Wiel
SAND __ Gravellay High Subrounded | Green
GRAVEL Rounded Black
PEAT W roundad Gray .
dddional ©
- Decriphon Plazticlly Graduallon { Angularity Soming { Grading .
Wajor Minor | (Typleally clays onby) | (Typieally sands oniy) Celour Sorting Grading Mosilure
FiLL Clayay Non Fine V. anugular Rad Wil Poor Dry
CLAY Silly Low Hadium Angular Orange | Moderale | Moderale Maolsi
SILT Sandy Moderale Coarse | Sunangular rellov Poor Well Wel
SAMD  Gravelley High Subrounded Gireen
GRAVEL Rounded Black
PEAT W. rounded Grey
Addil =
A - - - R AV 5 \ - . ’ . .
Y E el 2 F N e ;j.__._){ . in.a"u} L-_bcz.‘p‘_/f._ . ,Q\._w\:a/\djn. {Q {1 ;/'\&"_C-Q.-{LJ/)
jot g NN B Fep Doy ke DR e reede L g
- A . ie ey
st A - a

e, An,e_lr_,“\-;‘ e i.'g A )
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ke,

Ouick el Log



Quiick Soil Log

Page No: Driller; STV NS vl S A e
Job Number: (7R VB L0 Drill method: A MU
Project: CAantmanThy_ A5y Hale diamator: S o
Datae started; f«pj iZ‘/J ¥ . Groundwater at: s
Date completed: ) !t/ }2{};}5 Screen diameter: - R
Borehoe 10: (7 (—-”[ ' ! End of hals: ! e |
Logged by: v fn eps: 2T S Y I ELy =
Ghacked by:
Sample Graphic | USCS . Well
Depth PID Description of Soll Type
Id Log Class " Gonstruction
<
Dacriplion Plaslicity Gradualion { Angularity Colour Sonling £ Grading Mosilue
Major Minor | Mypleally clays onky | Ically sands only} Sortng | Grading
FILL Clayey <M e ¥, anugular Red Pai] [ %_
CLAY Silty Lot Medium Angular Orange { Moderale | Modérate
SLT Sandy Modartate Coarse | Sumangular Yefow Poor P Wel
Cravelle High Subroundad | Giean =
GRAVEL Reunded Black
PEAT W. mounded Gray
dill [+ N J
N ') A l fonal 5{4&;‘{‘-:-— e é’f\:ﬁw/)
[
Dacription Phaslicily Gradualion / Angularily Colour Sering / Grading Mosthure
- . Major Winor | (Typleally clays ondyd]  (Typleally sands only) Sonting Grading
[ | FlE Clayey Nen (Fing | V. anupuler | Red et Foor %___
X ! CLAY Ellly Low Medhim Anguiar Ciange | todesate | Moderate sl
SILY Sandy IModarale Coarse | Sunangular Yellow Poor el Wel
i N SAND _ Gravallay ik Subrounded | Graen =
[l -4 GRAVEL ~— Rounded Black
= FEAY W, fed Gy
17 et tetep vy e [ e /2 _
LI B wotf FRLALE  wE  Frsaddl pead SR WIS S TIP3 WLt LA A g o
i f Deedplion Pla sligily Graduation f Angularil Soning { Grading e
[ Mefor __Minor | (iypically cleye ot (Typleelly sands on) |~ [ Foring | Grading | Mo | feai e
FILL Clayey ko’ e M. angular Red el ‘Plbf g
CLAY Slly . Eow Weiam Apgular | Orange | Moderals | Moderale | Meist
ST Sand: WModertale Coaise Sunanqular Yelogs ) Vel Wel
J%WEW @Elle’) High Subrewnded Breen
Gl L - Roundad Black
PEAT : W, rounded Grey
Addillonsl Commenls: [Ty
¢ 3RS AT .
PR Dacripllon Plasllcity Gradualion f Angulasdly Colour Sontlng £ Gradig Mesilure
i~ & Malor hinor | (Typically clays on {Typleally sands only) Sorlng | Grading
FilL Clayey Hon Fine M, anugular Reed Well Poor Dy
CLAY Slity Low Medium Angular Orange | Moderale | Wod Molst
SILT Sandy Maodedate Coaise Sunangular Yellew Poor Wall Wyal
SAND  Gravelley High Subroundad Sreen
| GRAVEL Founded Black
PEAT W rounded Gray
Addillonal Cemmenls:
Datripllon Plasticlly Graduallon { Angularily Soding f Gradin o
ajor Minor | (Typically clays onlyy| — (Typically sands onky} Golour Seribg Gradng Mositure
FILL Clayey Hon Fine . anugular Rad Wall Poor Cry
CLAY Silly Low Medium | Apqular | Ovange | Moderate | Modarate | Molst |
SILT Sandy Moderale Coarse Sunanguar Yellow Poor Weell Wet
SAND  Gravelley High Subrounded Graen
GRAVEL Roundad Black
FEAT W, reunded Gy -
Addilional Commen|s:
Decriplion Plaslicity Graduatlon { Angularily Colour Soring / Grading Moslture
Ma]or Minor | Typically clays enly) |  (Typleally sands onky Eorlin Grading
FILL Chayey Mon Fina V. anugular Red Wall Pgor Dry
CLAY Silty Lowr Medium Angular Orange | Moderale | Moderale koist
SILT Bandy Modertals Coarse Sunangular Yellouw Poor Wall Wel
SAND  Graveliey High Subrounded | Gresf
GRAVEL Rounded Black
FEAT Wi roundad Gray
Addillona| Commenls:
4 e e ,,"E .
ﬁi"?g@/\.v’o T \i —— /z’_.{,%./ e A..-{ é
f’}‘q&gw’ R ,; ) . .
e
PRy e Y el
e 3w ﬂ-»--}y?‘ A A é/: . ?f L
. o 2
- L A e g er - -
3 ) - jfmx, e P, Lo _
EEEWS SOy it PR o
i} . Ay Lot ey ooy, "t} L o L .
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Quick Soif Log

Page No: . _ Driller; S THATE Leppa
_ dobNumbsr: {70 1 5G4 g - - "Diill method: i it 3 PRI IE
’ Projsct: {AENALDTONY ASY . Hole diamster: T
Date staried: fry / 14 l [ Groundwatsr at:
Dats completed: ) I.'} H I Screen diameter: -
i Borehos ID: {,, > ; End of hele; €5 B b S
; Logged by: £ 2 _ GPS! OAGTISTY LR35 S 7
Checked by: ) .
Sample Graphic | USCS s Well
Dapth PID Description of Soif Type
} Id Log Class P 4 . Construction
!
£y
— Decaplion Plaslielly Graduatian { Angulanily Colour Sortling { Grading Mosiiure
) Major binor | (Typleally clays ariiy) cally sands anly} Soring Grading
i FILL Clayey Ao ] W, anugular Red Wedl Poor
! CLAY Silly Low Medium Angular Orange | goderate | Afctietle %nsl
! ST PFandy’ Moderale Coarse | Sunangular | Yellow Poor 2l el
SAMD __ Gravelley High Subrunded Green
GRAVEL Rounded Black
i BEATY W, rounded arey
F : Mdﬁnal Commenls. et - lmaao
4 b e, tpdh 12 d —Shds v die nsesta
~ Crecripllon . § Plas|leity Gradualian { Angularly Galour Surhny / Grading Mustiure
1a]or Minor | Myplealky chays anba ] (Typically sands anky) Sorling Grating
FILL Clayey Wi e : | V. anugular Red (Pl Poar %;rg
i CLAY Sty Low bhedum Angular Orange | W Moderale st
N SILT Sandy Moderate Coaise Sunangular ellow Paar ﬁ’l’ﬁ:!_b Wel
H S Graveliey High Subrounded | Green T
’ g & 5 GRAVEL Rounded Black
G yPT 78 FEAT W. rounded Gray
AdTilonal o — -
(o xnd oo
j W @
AT . : Decnplion Plasilclly Graduallan # Angularlly Colour Soning ¢ Grading Washure
Malor Minoe | (Typically clays onli}]  (Typlcally sands onfy) Sonlng | Grading
FILL Clayey Man Fing: W anugular Red WEF Foor Dy
¢CLAD Sy Low Madlum Angular | Orange | Moderale | Modesale | st
TEILT Iedetiate Coarse Sunanpular el Paoor Mﬂ Wel
SAND __ Giravelley /HIE'h 5 Subreunded | Green s
GRAVEL Rounded Black
FEAT W, rounded Grey ]
Mfl;lmnal Comments; . , . Z \g{) (1 c&‘{_ liomnn,
i " s o A 3 . ; A\
: 77 BEFs0T O endaa R
H g o | i L [l Cecrpllon Plasticily Graddalén / Angulanty Celour Sorting | Grading Mosllure
B [ bAajor Minor | (Typically clays only}]  {Tymcally sands only) Soting | Grading
; 7 . FILL Clayey Maon Fine W, anuqular Red el Poor Dy
CLAY Slity Lo Medium Anigldar Ocange | Moderale | Mod Muist
ST Sandy Moderiale Cearse | Sunangular Yellow Foor Well et
SAMD _ Gravelley High Subroynded Green
! GRAVEL Rounded Black
! PEAT W, reunded Grey

Addillonal Comments

- Decnpliun Flasticly Gradualion f Angulanty Calaur Soding / Grading Mosllure
: W aper Manar | {Typically clays onbd|  (Typleally sands only Sorllng Grading
i FILL Clayey Hon Fine Y. anugular Red Wall Faar Dry
: CLAY Silty - Ly tedium Angular Crange . | Moderale | Maoderale Bolst
SILT Sandy Modenale Coarse | Sunangular Yelloy Pt Wedl Wel
SAMD  Gravelley High Subrounded Green
. GRAVEL Reundad Black
f FEAT W. rounded Grey
: rdaillongi G ;
|
Diecriplion Plasheily Gradualian  Angularily Colour Saring / Gredding Masilure
[ Minar ] (Typleally clays onlyd | {Typically sands onby) Serdmg | Grading
; FILL Clayey Hon Fingz ¥ anugular R‘ed el Paar Cry
; CLAY Silly Lo Iedmm Angular Ordnge | Muderale | Muderate Moist
i ST Sandy hod ertate Coarse { Sunangular | Vellws Poor Well el
. : . SAND  Gravelley Hah Subrounded | Greeh :
GRAVEL Rounded Black
PEAT W rounded Grey
; o I
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Quick Soil Log

Page Na: Drilier: STRHATE e
: JobNumber: (TP EY L1700 Drill method: AN Il
‘ Project TN q/; ;1}'4 55 Hole diameter: ST i e
I Date started: ] \2 _ Groundwater al: -
) Crate completed: L,‘ | j ,] i Screen diameter -
Borshos I0: \‘_‘: EL End of hole: Y 5 b N
. ’ Logged by: b GPs CXFEq2 T L 3.2y
2 Checked by:
} Depth: | 32MPle [ g { Graphic | USCS Description of Sail Type Well

i Id Log Class ’ . Conslruction

O

. Decnplion Plaslicity Gradualion { Angularily Sobour Sorting / Grading Mosilure
' bajor Pinor (Typlt.alltclazs anly) {Typically sands only) Sorting Giading
i FILL__ Cayey M FRoy | V.anugdar § Red Well Foot | s
: CLAY Silly [ MeHlum Angular Dignge | fA0TEml | Moderple | Moist
SILT. Sandy Modeitale Cioarse Sunangular Yellow ‘Foor Il Wel
EAND; Grave|my High Subrounded | Gigen -
£ ] <] L Raunded Black
¢ + 7T 11 PEAT W rounded Gre,r
5 A & 3 i,_ ’} ‘/ vf:, Lt
‘ I . :
(R et e i e ad  fEen gy st e
) b Cecriplion Plastlclly Giadualion f ARGuianly [ o 0o Sorling / Grading [ (o
- haor Minor | Typleally clays only) {Typically sands only) Sorlin rading
i . FILL Moo li'—h? V. anugular Red Tl [ Dy
i N G =T oLow Medum Angular Orange | Modevate { Moderate | Bossl
| B i ST dandy odefal Coarse | Sunagular | Vellow Poor Ll et
! i . SAND _ Grayeiley High™" Subrounded | Green i
: BRAVEL : Rounded Black
PEAT . W Grey
X ! € (Ron by fmvnr on
5:' ORI Decription Fiastiony Gratualion Anguaiy Sorling 7 Grarding
¥ ¥, BLr)] ashic uation ulaih ariing / Giad i
hajod Minor | Typleally clays only}] — (Typically sands only) Colowr Sorling Gradng Moztture
FILL Clayey Mo firde 5 V anugular Red MyEl Poor
R CLAY, Slily L Megium Anqular Grangs | Moderale | Moderale Maous!
N : ST Sendy Muoderale Coarse | Supengular | Vellow Poot [ Wal
: - SAHD  Gravelley (FbiT Subrounded Green ,
GRAVEL e Rounded Black
7 PEAT WY rounded Gray
I - Addilonal C :
’ ( I ’7 Ty ‘_»—)(‘ k:&
{ [ Decrlpllon Plastliely Gradualion { Angularily Soiting / Grading
} Y Major Minor | TMypically clays only)|  (Typically sands only} Golour Sorting Giading #asllure
FILL Clayey Mon, Fing V. anugular Red Well Foor Dry
CLAY Silly Laow Medium Angular manae | Modarate | Moderals boisl
SILT Sandy Modertale Coarse Sunangular Yellow Poor Wall el
i i SAND _ Grayslls High Subrounded Grgen
' GRAVEL Reunded Black
i PEAT : W, rounded - Gray
; Addllivral Comments:
-F DCecnplion Plasllcily Graduallon f Angularily Solous Sorlng / Grading Masilure
i Majof Minor | (Typically clays onk)]  (Typlcally sands only) Soding | Grading
: FILL Clayay Mon Fine ¥, anugular Red Well Poar Dy
: clayY Silly - Lowy Medium Angular Orange | Moderale | Moderals Mulsl
SILT Siandy Modsriate Coarse Sunangular Yaltow Paor Well Wel
SAND  Gravalley High Subrounded | Green
; GRAVEL Rounded Black
H PEAT W rounded Grey
{ Addilional C.
Oecriplion Plasliciy Graduallon { Anquiarily Colour Sorling / Grading Mositure
. tajor Minor | {Typicatly clays only)]  (Typically sands onky)) Sorling | Grading
: FlLL Clayay Mon Flng W. anugular Red Well Poor Dry
CLAY Sllly Loy Medim Angular Orangs | Meoderale | Maderale Mois
! SILT Sandy Modertatle GCoprse .| Swnangular | Vellow Poor Well Wet
SAMD  Gravslley High Subrounded | Green
GRAVEL Rounded Black
PEAT W. reundesd Gray

[ Addilional Gomments:
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i ' _ Quick Soil Log

Page No: Driller: STRATE Lz
; Job Number: {733 A By 7.0 rilt method: -3y ACrmr
; . Project: spvaprasd 949y Hole diamater: G e
Py Date started: {-7/;,2, I Groundwater al: —
" N ¥
i Date completed: C—,:/g A }; 3 Scroon diameter: -
- . — 7 T
]. Borehoe ID: {a & End of hola: I Gy,
= N IO 3 t | - B B
' Logged by: e . GPs: CAL 3N TFe LR 39Z4
) Checked by:
i mple - .
b Dapth Samal FID Graphic [ USCS . Description of Soil Type Well i
i id Log Class Construction
I
. Dacnplion Plaztlcily Grevd ustlzn £ Ang ularity Cotour Sorling { Grading ‘Woslure
H B hajor Miner | (Typleally elays enly) cally sands only) Sorling | Grading
: FILL Clayey Hon - |, anisinlar Fied %&i} Pour [
H CLAY Slity [ Medium Angular Qrange erala | Modserate Wolal
SILT Sand Moderlale " Coase Sunanguler ] Yellow Poor il et
cs’fj Grayallsy High Subroundad Gresn N~ -
- GRAVEL Pround e Black
£ FTy A PEAT W, rounded Grey
I CFTY ‘Addilenal Comments, .
' " . . f(r{wf"zc_ -v,’;f—{.-hm
i AN A o7 (i ("’>./’.)_
o _ﬂm__%aﬂy_ Graduation { Angulani: Colour |—SoitnafGrading [ 0. 0o
Malor Minor | MMypleally clays onkd | (Typleally sands onkd Sggmg Grading
FILL Clayey o <Flne” j  anuguler Red el Foar %fr:fg_
[w¥] Sty Low Wedum Angukar Crange | Modarale | Moderale ofsl
=N Sandy Modertata Coarsa | Sunangutar Yellow Foer el Wel
SAND __ Gravslley iﬁm Subtounded Grean
BRAVEL Rounded Black
PEAT W. roundad Gray
: - Addillonal Comments; —.,., - . I E . . ) - i -
2 l?({;w,?g{, lﬁ 7R OF _,‘)_"}—x&,-_)(:"‘\/e;_?h_ K) ‘if‘ )/i/i“ /{"’—6‘/)/(\.:’»..3.'«. ‘:ym_i_?,)
: Lol AR
A Dacnplion Plasilzily Gradushon FAngulanty [0 Sorling f Grading Mottre
T i Major Minor | (Typleally clays only}]  {Typloally sands only) Sodlng | Grading
FILL Clayey Hon Fine . | V. anugular Rad Walt Pood Dry
CLAY Silly Loy Medium Angular Orange | Mederale | Modserate Ml
SILT Sanmly Moderisle Coase Sunangular Yallow Pt Wall Wil
SAND __ Gravalley High Subrunded §  Green
GRAVEL Rourded Black
PEAT W, rounded Gray
Addional Comments
i
L Deecripllon Plazliciy Gradualion { Angukanly Colour Sorting / Grading Hosilure
' Mapn Minor | MMypically clays onh) ypleally sands only) Soitlng | Grading
: FILL Clayey "~ Hon Fina W onuguler | . Red Well Foor Diry
CLAY Sliy Low Medlum Angutar Crangs | Moderate | Modarale Moisl
ST Sandy Moderala Coarza_| Sunangular Yallow Pocy Wt Wl
H SAND  Grayeley High Subrounded Green
£ GRAVEL Rounded Black
i PEAT W _rounded Grey
Add itenal Comments. .
Cratriplion Piaslivity Graduallon / Angularly Cotour Sorlng { Grading Mosllna
Majur Minor | (Typleally clays only)§  (Typicall sands only) Sorflng Grasthing
FILL Clayey Han Fine W _anupular Red Well Priw Dy
CLAY Sitty - Lowr Kadwim Angular Dvange | Moderale | Moderale Mz
SILT Sandy Modertale Coarse Sunanpular Yellow Poor Wall Wal
SAND  Gravelley High Subrounded | Green
GRAVEL . : Pounded Black
; PEAT WU ed Gray. .
A lor AL
Dacriplion Plaslicily Gradulin { Angularity Sorling { Gradin i
: Major Minor | (Tyrieally clays onbe]  (Typkeslly sands onby} Colsur Soring | Grading Masilure
H FILL Clayey [ Fine W, anugular Red Well Pour Ciry
; - CLAY Sy Lowr Medlum Angular Crange | Moderala | Modsrale | Most
SILT Sandy Koderala Coase | Sunangular Yt Poor el Wt
SAND _ Gravell High Subreunded | Greah
GRAVEL Pounded Black
PEAT W munded Gray
Addillens| Commants:
:' Py SR = S Y S o X -
Pl ¥ T . P, LT}r A :_7_{{'; e e, . RO )
; N T . "y
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- Quick Soil Log
i
Page Mo; Ciiller: STV YIS C e
- Job Number: Crg7y 1 3edit oy Dirill mathod: M AdD dnoleeDl
. Project: Ol o~ Aoy Hole diameter: LT o
i Date started: s lig Groundwater at: —
Date completed: Slea i Screen diameter:
— 1 o N
. Borehoe ID: " End of hole: R T T
1" Logged by: ((’“-u\ _ GPS: Al FH5 3 Y R 4L
E Checked by: .
! Sample Graphic | USCS . , Wall
Depth PID . Description of Seil Type
i i Id Log Class P P . Gonstruction
i
Brecniplion Fiaslicity Graduation f Angularity Gelour Sorling { Grading Mosture
Majot Minor | (Typically clays oni]  (Typically sands onhd Sorllng Grading
FLL___ Cloyey o fe: | v aneguiar | Red &Ww- Poor T
CLAY Srily Low Medium Anqular Drange erale | Moderals Tkoisl
SILT Sandy [ Cosrse | Sunangular | ‘Yellow Pt L Well Wel
Gravelh High Subrounded Gresn i
L BRAVEL Reunded Eiack
L PEAT W.romnded | Grey
: Addkonal Comments: P TN
! il
’ _ Becnplon Plasi oy Graduation f Angulanly Colour Sol_‘u'r_bg ! Glading_ Mosite
Major fdlnor (Typlcatllt‘:lays onkd|  (Typlcall sands onky) Soping Grading
! o FLL Clayey tion B~ | V. anugular Hed el Fool Ty
{ X = o |34k EL CLAY Shy L our Medium Anguar Orange ] Moderale | Moderate Moist
i - i ST Sandy f Crarse | Swangylar | Yellow Poor | {Wall Wl
2si £ |/ SAND __ Gravelley High Subrounded |  Green ~
i GRAVEL Feunded Elack
W, reunded Gray
Audd fthonat Comments. - e S
VAW Gy
o b5
Ceciiplion Plasliciy Graduation { Angularily Calour Sering { Grading Mosllure
Fka]or Winor | (Tvplcally clays only} AEypically sands only Sar Grading
FILL _ «Clagsy fon. Fin V. anugutar Red Poor By
GLAY Sliy - Law ' Anguter | Orange | Moderate | Mederate Maist
ST Sandy - ToTe Coarse | Sunangutar |  Yellow Foor | Vol Wet
; : ; Gravelk Subrounded |  Green
i GRAVEL Rounded Elack
i . FEAT W, reunded Grey
Aditknal T P Ve fom .
Y /j“-dj R g
. K [
i Cecnplion Plazheiy Graduation  Angularily Colour Soding f Grading Mesiure
H Major Mingr | (Typically clays onlyd]  (Typically sands onby Soring Grading
: - FILL_ Glayey Ton Ees | V. envgular Red | Wel Paar i
Ehder* Silty Low Medwm Angular Crange | Modevate § Moderate Moist
ST 2 Mederale Coarse Sunangular Yaltow Foar sl Wet
. SAND  Gravelley £High Subrounded Gregn i
i GRAVEL Rounded Bfack
H FE S PEAT W._ rounded Brey
i T N i - =Y g " L,
; [Aadillenal Comments {_.J «\c,?f',;wm . /w\\‘\«k
' T AT T -
s _Decripion Frasticlly Gradualion | Angulanty Colour Sorling f Grading Mosilure
hajor Minor | (ymically clays onb}]  (Typleally sands anky) Soting Grading
FLL Clayey MNon Finz Y. anupular Red Well Poor vy
GLAY sty |- Low Medum | nguiar | Orangs | Moderats | Moderale | Hoist |
ST Sandy Moderale Coarse Sunangular Yallowr Pior Well et
SAMEY ~ Graveliey High browmded | Green
GRAVEL Rounded Black
FEAT W, rounded Brey
) Aadional G
i
Cecriphion Plasthily Graduation { Angularity Coltur Smting { Grading Mesliure
I ajor Minor (Typically clays only) {Typically sands ank’d Soting Srading
- FILL Clayey Mon Flng W, anugular Red Wel| FPoor Cry
I CLAY Siky Lony Medium Angular Crange | Moderale | Moderale Moist
‘5 ST Sandy Moderdale Goarse Sunangular Yelloy Paar Well el
! SAND  Gravellzy High_ Subrounded |  Green
GRAVEL Rounded Black
PEAT W. rounded Brey
Y Adddlonal Commenls:
H A, . . C o
Py A Y T i b o R
! ST AT ST eSSy e
4 e
EN -
ELRL . 4 " . .
A P TG B Tlgrr s gy S
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Quick Soil Log
Fage No: Driller: VLAY SE L
Job Number: Cr 7P 180w Dritl method: Y A
Project: LD med A Hole diameter: L
Date started: _‘j",/} A f,e 5 Groundwaler at: -
L - ) p—
Date completed: 3 ll}”‘{ },‘3 Seresn diameter:
£ T T
Borzhoe |ID: 1 & End of hole: Fodgvom a1
H ~ 5 . . ¥ - rr—
Logyed by: o GPS: NI L BAG D HE2
Checked by:
Sample Graphic uscs ) well
Depth PID Description of Soil Type
Id Log Class P P Construction
L)
Decriplion Flaslicity Graduallon f Angularily Colour Sorllng / Grading Mositurs
Malw Minor {Typically clays only) {Typleally sands anky) Sorling Srading
Filk  Clayey Chlow’ (Fing: | V anugular Red e Foar <Oz
CLAY Siity Lowy Medium Angular Crange | Moderale | Moderale Pierlst
ST Sandy Moderdale Coarse Sunangular Yellow Foor PariizL i} Wel
Gravel| High Subrounded Green
Fallyi 1 GRAVEL Rounded Black
[kl PEAT W, rounded Grey
| Addillonal Sommeants: :
Pl Qogansn b3
= .
Cecnpllon Plasllcily Graduallon { Angulanly Colour Serling { Grading Mostura
Major Mingr | (Typieally clays onlyh]  (Typeally sands enly) Sofing | Grading
Tl GClayey Nen TEjps | ¥ anupular | Red Tl Foor Ty |
ET Yy Medhum Angular Crange | Mederate | Moderate Molsl
EILT @ oderaley Coarse Sunangdar ellow Poor ﬁ Wret
SAND  Gravelley igh Subroundad Sreen
GRAVEL Rounded Black
V] ] - PEAT YW rounded Bley
Lty T Additlonal Comments: q 2 5
; e o Cadaid, ( éja«z{j rrtry
| Ar EATFEL } [ -
CT M Decription Plasileliy Graduallon { Angulanly Sorting { Gradin
Major Mlnor (Typlcally clays onlyt]  Typleally sands only) Colour Soting Grading Masliure
FILL Clayey Mon Fine - | V. anugular Red WeR Pour
clay Sy Low Medium Anqular Crapge | Moderate | toderate Moist
SILT Sandy Modertale Coarse | Sunangular | Yellaw Poar Wiell Wel
SAND  Gravelley High Subrounded | Green -
GRAVEL R Elack,
PEAT W_rounded Grey
Addliond © 7
Drecription Flasllcily Graduation f Angularily Cotaur Soring / Grading Mosilure
Mafor Minor (Typically Clays onby {Typlcally sands onky Sorllng Srading
FILL Clayey Mon Flne V. anugular Red el Faar Dry
CLAY Siity Loy Medium Angutar Crange | Moderals | Moderale Majsl
ST Sandy Modertate Coarse Sunangular “reliow Foar Yl Wed
SAND  Gravelley High Subrounded | Green
GRAVEL Rownded Black
PEAT . W, rounded Srey
Addilional Comments:
Dacriptlon Plasliclly Graduatlon  Angulanly Solowr Sorng ! Grading Mosilura
Malor Minor | (Mypeally ety onlyd | (Typleally sands only) Serhing Gradng
FILL Clayey MNen Flne V. anugular Red Well Foor . Opy
CLAY Siliy Low Hedwm Angular Orange | Moderale | Moderate Mo
LT Sandy Modeartal e Cogrse Sunangular Yella oo | Wal
SAND  Gravelle High Subrounded Green
GRAVEL Reunded Black
PEAT YV, rounded Grey
Additlonal Commenlts:
Oeceiplion Plaslieily Graduallon f Angulanly Colour Solng { Srading Mositure
Major Minor | (Typlcally clays onlyyf  (Typleally sands only) Solng | Grading
FILL Clayey Mon Flna V. anugular Red Well [ Dy
CLAY Silly Low Mediam Angular Crdnge | Moderale | Moderale Molsi
SILT Sandy Moderala Coarse | Sunangular Yellow Poor Wit Wret
SAND  Gravelley High - Subyrounded Gresi
GRAVEL Rounded Black
PEAT Wi, rounded Gray
Addilianal G
Py =V RE A, S s R S s SR o .
rer ‘ LT O st TaxTS . e TR ety
;2 ! 5
S g, e Crrgd PP e T SE - -
’ g T N NSFT TR § e s C
nea
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Quick Soif Log

TR L Mg
[ 5.

Vo ks et

-
Page No: Driller: STHATE G P 15 U
o 5 ¥ b B
Job Number: (71 641 -0} Drilmethod: _ WAf~) Axpyon o~
Project; Gm&w@w\) Hole diameter: L7 Dia m /
Date starled: 5'/ A / i Ej- Groundwater at; e / . ) w
Date completed: 754 1 2 / /3 Screen diametsr: —_ - e "‘6
Borshoe ID: (4 ! End of hote: RN -
Logged by: iy GPS: I TTY] L5l S 3}
Checked by:
Sample Graphic UsSCs . Well
Depth PID Description of Soll Type
e Id Log Class P yp Constriyetion
&
Decripilon Plastily Graduallon { Angularily Colour Sorling f Grading Mosilure
higjor Minor | (Typleally slays enly}]  (Typlcally sands only} Sorling Gradlng
FILL __ Clayey or ; V enugular | Red Foer o
CLAY Slity Lo Medjum Amular Ovange | Moderale Mggerale Mals|
ST Sandy Moderiate Coarse | Sunangular Yellow Poer Wel
- Gravell High Subrounded | Grewn
il 1 GRAVEL Reunded Ellack
A7 ! FEAT Worounded | L Greys
: Aol &
Ml
L= d
Decnpllon Plaslichy Graduatlon / Angularity Sorlng 7 Gradi
Waor _ Wihor | Cryplcally clays onky3] ~ (ypically sends ony) | ™' [Soring Gradag ] Moslure
FILL _ Clayey Nod CEhe? | V. anugular Red T JE Four Oy |
Sl Lo, Medium Anguiar Ovange | Moderate | Moderale Melsl
T ar Coprse Sunanguiar Yellowr Poor Pl Wel
SAMD___ Gravelley G[g Subrounded Gregn
GRAVEL Rounded Black
£ fa) PEAT W, romded Grey .
A 5T A Adailoral G -
~ 7] ﬂ@%m P gy
L Drecriplion Plaslizity Gradualled  Anguladly [~ Sorling / Grading Mosilure
Wafor hinor (Typleally clays only) (Typically sands caky) Seriing Grading
FILL Clayey Mon Floa - V. anugular Red Well FPoot Dy
CLAY Silty Lows Medlum Angular | Orange | Mederate | Mederate hdoist
SILT Samdy Moderale Coarse Supangular Yellow Poor Mgl et
SAND  Gravelley High Subrounded Green
GRAVEL Rounded Black
PEAT W rounded | Grey
AAlIeng] C
Decriplion Plaglicity Gradualion { Angularily Colour Sorling / Geading Moshe
Wajor Minor | (Typleally elays onlyi| _ (Typlcally sands ok Sorllng | Grading
FILL Clayey Hen Fing v anugular Red Welt Poor” Ory
CLAY Slity Low bedium Angular Crange | Moderale | Moderate Mols|
SILT Sanmdy Moderale Coage Sunangular Wellow PO Well et
SAND _ Gravelley High Subrounded | Graen
GRAVEL Rounded Black
PEAT W rounded Grey
Adioral O
Decriplien Plastlcil Graduaben f Angulanty Celour SorlingfGrading | 4o
Major Minor | (Typleally clays onb) | {Typleally sands only} Sorling | Grading
FILL Clayey Mon Flng Y. anugular Red el Foor Dy
CLAY Silly Low Medlurn Angular Qrange | Moderale | Moderale haons!
SILT Sandy Medertaie Coaise Sunanguler Yallow Paer Well el
SaMD  Gravelley High Subrounded Gieen
GRAVEL Reunded Black
PEAT W. rounded Grey .
Addilfonal Comments;
Decnpllon Plashciy Graduatlon ! Anauiarily Sertlng / Gradin ;
Wajor  Winor | (rypieally clays oniy] _(Typically sandsenly) | oot [ Going ] Gradig § "estre
FILL Claysy Mon Fine V. anuguiar Red well Poor Oy
CLAY Silty Low tledium Angudar Cwsnge | Mederate | Moderale Molst
ST Sandy Moderlale Coarse Sunangular Yellow Poor Well Wl
SAND __ Gravelley High Subreunded ¥ Green
GRAVEL Reunded Black
FEAT W roimndad Gray
f i c 14
Taruren @ o g
Cw 0 abe) o et Lk
. } L Wbl/\ - = ¢ W‘T)% .
;: A - ’
L . .
. 1Aty Ly 3-_}*
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Quick Soil Log
- .
Page No: ’ Driller: SPUFTTELE
Job Number: Oy 1 D6t en : Drill method: A A9 Aaibedv
Project: ﬁr{;‘;}lﬁm%" AsS Hole diametér: Fm e .
Date started: W ] ,I,Z} M). . Groundwater at: —_
i
Date completed; ! LA I { 3, Berean diameter: T
Borehoe ID: i | End of hole: U e
- - - — - o —=
Logged by: 7 GPS: TR FLAT PRELE LS
Checked hy:
Sample Glaphic | USCS Well
Dapth PID Description of Soll Type
Id Log Class » Gonstruction
oY x
O Y -
Decriplln Plaslicity Graduation { Adgularity Colplr Soitg { Grading Mosilure
Major Mingt | {Typkeally clays only)f  {T¥plcally sands onky) Sontlng Grading
FiLL Claryery Fing W anugular Reod Well Eoar? SDryr
s CLAY Sliy Low MEdiom: | Angular Orange | Moderate | Moderale hoist
: ST San Maderiate Coarse Sunangular Tellow e Well Wel
N ND 5 Grevell High Subrounded | Green . .
: GRAVEL - f Black
PEAT ¥, ounded Grizy
Addillonal O f5: ] f;’:‘:z-’ﬁ’\fafri'-;"" ..f;_éz{y_,'—_..-
b - - g . . -
g oty rded s f70:n) TR ONATE
Decriplion ' Flast|cily Giaduation } Angularity Colour Sortlng § Grading Mosliure
FE i Iajor Minor | (Typleally clays onbd|  (Typcally sands enly) Sodlng Gradlng
L e i FILL  Clayey Non, (Fing | V. anugear Red m@.li’be Poor [on
CLAY Slity . Medum Angular Orange ; | Woderafe | Molst
SILT Sandy Mederaly Cuoarse Sunanzular Yellawr P Vel Wit
SAND  Gravelley High Subrounded Green i
' . GRAW, \ Rounded Black
riiiivi F P W roumded Groy
7 A Ean Adiional C
A ie - )
5 ‘ .
TX : -
Decnpll Plasticily ‘Graduation f Angulariby Calsur Sorling / Grading Moslure
[TE] Miner | (Typleally ¢lays onky)|  (Typically sands only} Sorling Gradlng
FILL __ &iayay Non Fina - | W anugular Fad i Foor JDry
CLAY Silly ot CMedligm Anpular | Orange | Moderate | Modermle Malsl
£ ) ) ST Sandy Maodanale CarEa Sunangular Yellow Pir [V Wat
{5 107 EAED Gravelley High Subrounded | Green
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Quality Control Report ir ARL
Job Number: 18-18401

Date: 14/12/2018 Environmental and Analytical Laboratory

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.

Analytical Reference Laboratory (WA) PTY. Ltd
Page 1 of 2 46-438 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
www.arlwa.com.au ABN: 91050 159 898



Page 2 of 2

Quality Control Report
Job Number: 18-18401
Date: 14/12/2018

'Field' pH in Acid Sulphate Soils

n ARL

Environmental and Analytical Laboratory

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 (%)
pH# (23A1) 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 (%)
pH# (23Af1) 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 (%)
pH# (23Af1) 1 25
pHfox (23Bf) 0 25
Blank Analysis Result (pH units) Limit (pH units)
pHf (23Af) 5.2 0.1
pHfox (23Bf) 55 0.1
Blank Analysis Result (pH units) Limit (pH units)
pH# (23Af1) 5.3 0.1
pHfox (23Bf) 55 0.1
Blank Analysis Result (pH units) Limit (pH units)
pHf (23Af) 5.3 0.1
pHfox (23Bf) 55 0.1
Certified Reference Material Recovery (%) Limits (%)
pH# (23Af1) 100 95-105
pHfox (23Bf) 100 95-105
pHf (23A1) 100 95-105
pHfox (23Bf) 100 95-105
pHf (23A1) 100 95-105
pHfox (23Bf) 100 95-105

Analytical Reference Laboratory (WA) PTY. Ltd

46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440

www arlwa.com.aau ABN: 91 050 159 898



Quality Control Report ir ARL
Job Number: 18-18401-A

Date: 24/12/2018 Environmental and Analytical Laboratory

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.

Analytical Reference Laboratory (WA) PTY. Ltd
Page 1 0f 6 46-438 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
www.arlwa.com.au ABN: 91050 159 898



Page 2 of 6

Quality Control Report
Job Number: 18-18401-A
Date: 24/12/2018

Metals in Soil and Sediment

n ARL

Environmental and Analytical Laboratory

Holding Time Criteria Date
Extracted 18/12/2018
Analysed 19/12/2018
Blank Analysis Result (mg/kQg) 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

Analytical Reference Laboratory (WA) PTY. Ltd

46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440

www arlwa.com.aau ABN: 91 050 159 898



Quality Control Report
Job Number: 18-18401-A
Date: 24/12/2018

n ARL

Environmental and Analytical Laboratory

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 (%)
KCI Extractable Calcium (23Vh) 0 25
Peroxide Extractable Calcium (23Wh) 9 25
KCI Extractable Magnesium (23Sm) 3 50
Peroxide Extractable Magnesium (23Tm) 10 25
Duplicate Analysis (18-18401-A-33) RPD (%) Limits (%)
KCI Extractable Calcium (23Vh) 0 25
Peroxide Extractable Calcium (23Wh) 7 25
KCI Extractable Magnesium (23Sm) 200 200
Peroxide Extractable Magnesium (23Tm) 0 50
Duplicate Analysis (18-18401-A-47) RPD (%) Limits (%)
KCI Extractable Calcium (23Vh) 2 50
Peroxide Extractable Calcium (23Wh) 9 25
KCI Extractable Magnesium (23Sm) 0 200
Peroxide Extractable Magnesium (23Tm) 6 200
Blank Analysis Result (% Ca) Limit (% Ca)
KCI Extractable Calcium (23Vh) <0.005 0.005
Peroxide Extractable Calcium (23Wh) <0.005 0.005
KCI Extractable Magnesium (23Sm) <0.005 0.005
Peroxide Extractable Magnesium (23Tm) <0.005 0.005
Laboratory Control Sample Recovery (%) Limits (%)
KCI Extractable Calcium (23Vh) 89 80-120
Peroxide Extractable Calcium (23Wh) 90 80-120
KCI Extractable Magnesium (23Sm) 92 80-120
Peroxide Extractable Magnesium (23Tm) 91 80-120

Analytical Reference Laboratory (WA) PTY. Ltd
46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440

Page 3 of 6
www arlwa.com.aau ABN: 91 050 159 898



Quality Control Report
Job Number: 18-18401-A
Date: 24/12/2018

n ARL

Environmental and Analytical Laboratory

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 (%)
KCI Extractable Sulfur (23Ce) 32 50
Peroxide Extractable Sulfur (23De) 2 25
Duplicate Analysis (18-18401-A-33) RPD (%) Limits (%)
KCI Extractable Sulfur (23Ce) 3 50
Peroxide Extractable Sulfur (23De) 3 25
Duplicate Analysis (18-18401-A-47) RPD (%) Limits (%)
KCI Extractable Sulfur (23Ce) 25 200
Peroxide Extractable Sulfur (23De) 25 25
Blank Analysis Result (% S) Limit (% S)
KCI Extractable Sulfur (23Ce) <0.005 0.005
Peroxide Extractable Sulfur (23De) <0.005 0.005
Laboratory Control Sample Recovery (%) Limits (%)
KCI 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

Analytical Reference Laboratory (WA) PTY. Ltd
46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
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Quality Control Report
Job Number: 18-18401-A
Date: 24/12/2018

n ARL

Environmental and Analytical Laboratory

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

Analytical Reference Laboratory (WA) PTY. Ltd
46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440

Page 5 of 6
www arlwa.com.aau ABN: 91 050 159 898



Page 6 of 6

Quality Control Report

Job Number: 18-18401-A

pH KCL and TAA in Saoil

Date: 24/12/2018

n ARL

Environmental and Analytical Laboratory

Holding Time Criteria Date
Extracted 18/12/2018
Analysed 19/12/2018
Duplicate Analysis (18-18401-A-13) RPD (%) Limits (%)
pHka (23A) 0 25
Titratable Actual Acidity (23F) 0 25
Duplicate Analysis (18-18401-A-47) RPD (%) Limits (%)
pHka (23A) 0 25
Titratable Actual Acidity (23F) 0 25
Blank Analysis Result (pH Units) Limit (pH Units)
pHka (23A) 6.6 0.1
Titratable Actual Acidity (23F) <2 2
Laboratory Control Sample Recovery (%) Limits (%)
pHka (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 (Yow/w) Limit (%w/w)
Moisture <0.1 0.1

Analytical Reference Laboratory (WA) PTY. Ltd

46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440

www arlwa.com.aau ABN: 91 050 159 898



ARL Grou

AHd]},‘*iCJ[ Reference Laboratory Proudly Western Australian

LABORATORY REPORT

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:
Sean Sangster
Inorganics Supervisor
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

ARL GROUP

Job Number:

Revision:
Date:

46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlgroup.com.au
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Science with Ethics

18-18401
00
14 December 2018
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Analytical Reference Labor

ARL Grou

Proudly Western Australian

Strategen Environmental Consultants Pty Ltd

Job No: 18-18401

Acid Sulfate Soils

ANALYTE

pH; (23Af)

prox (23Bf)
Rate of Reaction

Acid Sulfate Soils

ANALYTE

pH; (23Af)

prox (23Bf)
Rate of Reaction

Acid Sulfate Soils

ANALYTE

pH; (23Af)

prox (23Bf)
Rate of Reaction

Acid Sulfate Soils

ANALYTE

pH; (23Af)

prox (23Bf)
Rate of Reaction

Acid Sulfate Soils

ANALYTE

pH; (23Af)

prox (23Bf)
Rate of Reaction

Acid Sulfate Soils

ANALYTE

pH; (23Af)

prox (23Bf)
Rate of Reaction

Acid Sulfate Soils

ANALYTE

pH; (23Af)

prox (23Bf)
Rate of Reaction

LOR
0.1
0.1

LOR
0.1
0.1

LOR
0.1
0.1

LOR
0.1
0.1

LOR
0.1
0.1

LOR
0.1
0.1

LOR
0.1
0.1

Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlgroup.com.au

Sample No:
Sample Details:

Units
pH units
pH units

Sample No:
Sample Details:

Units
pH units
pH units

Sample No:
Sample Details:

Units
pH units
pH units

Sample No:
Sample Details:

Units
pH units
pH units

Sample No:
Sample Details:

Units
pH units
pH units

Sample No:
Sample Details:

Units
pH units
pH units

Sample No:
Sample Details:

Units
pH units
pH units

LABORATORY REPORT
Revision: 00
18-18401-1 18-18401-2
Gi1-1 G1-2
10/12/2018 10/12/2018
8.0 8.0
75 7.6
X XX
18-18401-6 18-18401-7
G2-2 G2-3
10/12/2018 10/12/2018
8.1 8.3
7.0 7.1
XX X
18-18401-11 18-18401-12
DUP1 DUP2
10/12/2018 10/12/2018
8.5 8.5
8.2 6.9
X XX
18-18401-16 18-18401-20
DUP4 G5-1
10/12/2018 10/12/2018
8.1 8.1
6.4 6.5
XXX XXX
18-18401-24 18-18401-25
G7-1 G7-2
10/12/2018 10/12/2018
8.4 8.5
6.3 6.7
X XX
18-18401-29 18-18401-30
G9-2 G9-3
10/12/2018 10/12/2018
8.3 8.4
7.0 6.8
XX XX
18-18401-34 18-18401-35
G12-1 G13-1
10/12/2018 10/12/2018
8.6 8.1
8.3 7.7
XXXX XXXX
ARL GROUP

18-18401-3
G1-3
10/12/2018
8.1
6.7
X

18-18401-8
G2-4
10/12/2018
8.4
6.9
XX

18-18401-13
G4-1
10/12/2018
8.0
6.2
XXX

18-18401-21
G5-2
10/12/2018
8.2
6.6
XX

18-18401-26
G8-1
10/12/2018
8.1
6.4
XXX

18-18401-31
G10-11
10/12/2018
8.7
6.9
XX

18-18401-36
G13-2
10/12/2018
8.5
8.4
XXXX

46-48 Banksia Road, Welshpool, Western Australia 6106

ProMicro
Science with Ethics

Date: 14/12/18

18-18401-4 18-18401-5
Gl-4 G2-1
10/12/2018 10/12/2018
7.9 8.3

6.9 6.7
X XX
18-18401-9 18-18401-10
G3-1 G3-2
10/12/2018 10/12/2018
8.2 8.3
6.3 6.5
X XX
18-18401-14 18-18401-15
G4-2 DUP3
10/12/2018 10/12/2018
8.4 8.7
6.8 6.8
XX XXX
18-18401-22 18-18401-23
G6-1 G6-2
10/12/2018 10/12/2018
7.8 7.8
6.2 6.6
XX X
18-18401-27 18-18401-28
G8-2 Go-1
10/12/2018 10/12/2018
8.0 8.4
6.7 7.0
XX XX
18-18401-32 18-18401-33
Gl1-1 G11-2
10/12/2018 10/12/2018
8.1 8.1
6.6 6.6
XX XXX
18-18401-37 18-18401-38
G14-1 G14-2
10/12/2018 10/12/2018
8.5 8.0
6.8 8.0
XXXX XXXX

Page 2 of 3



ARL Group <2

: ProMicro
A”dlwim[ Reference Laboralo Proudly Western Australian S it Rk

Strategen Environmental Consultants Pty Ltd LABORATORY REPORT
Job No: 18-18401 Revision: 00 Date: 14/12/18
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
pH; (23Af) 0.1 pH units 8.0 7.7 7.6 8.3 8.3
pH;o (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
pH; (23Af) 0.1 pH units 8.6 8.5 8.5 8.0 8.0
PH:ox (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
pH; (23Af) 0.1 pH units 8.1 8.6 7.9 8.3 8.3
PH;ox (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
pH; (23Af) 0.1 pH units 8.8 8.5 8.6 8.7 8.5
PH;ox (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
pH; (23Af) 0.1 pH units 8.3 8.4 8.6
PH;ox (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.

ARL GROUP
46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlgroup.com.au
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ARL Grou

AHd]},‘*iCJ[ Reference Laboratory Proudly Western Australian

LABORATORY REPORT

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:

SEamggler

Sean Sangster
Inorganics Supervisor

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 KCI Extraction

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

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

ARL No. 210 Acid Sulfate Soils Method Codes and Further Calculations

ARL GROUP

Job Number:

Revision:
Date:

46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlgroup.com.au
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ARL Group <2

: ProMicro
AMWJ[ Reference Laboralo Proudly Western Australian S it Rk

Strategen Environmental Consultants Pty Ltd LABORATORY REPORT
Job No: 18-18401-A Revision: 00 Date: 24/12/18
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
Mercury 0.02 mg/kg <0.02 <0.02 <0.02 <0.02
Nickel 1 mg/kg 1 1
Lead 1 mg/kg 3 10
Zinc 1 mg/kg 1 7
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 Yow/w 324 22.6 14.3 20.5 12.0
pHkc (23A) 0.1 pH Units 9.1 8.8 8.8 8.9 8.8
pH, (23B) 0.1 pH Units 8.1 7.8 7.4 7.6 7.4
T|tratab|e(,2A§'t:L;al Acidity 2 mol H*/t < < < < <
Titratable l}’gg(g)lde Acidity 2 mol H*/t < < < < <
Titratable Sulphidic Acidity 2 mol H*/t < < < < <
(23H)
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
ARL GROUP

46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlgroup.com.au
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ARL Group &=

Proudly Western Australian ProMicro

Analytical Reference Labor Science with Ethics

Strategen Environmental Consultants Pty Ltd LABORATORY REPORT
Job No: 18-18401-A Revision: 00 Date: 24/12/18
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
KCI Extractable Sulfur 0.005 %S 0.039 0.050 0.055 0.096 0.15
(23Ce)
Peroxide Extractable Sulfur |5 5 %S 0.093 0.10 0.089 0.12 0.071
(23De)
Peroxide Oxidisable Sulfur 0.005 %S 0.054 0.050 0.034 0.024 <0.005
(23Ee)
Acidic Sy, (a-23Ee) 4 mol H*/t 34 31 21 15 <4
Residual Acid Soluble Sulfur 0.005 %S NOT NOT NOT NOT NOT
(23Re) : REQUIRED REQUIRED REQUIRED REQUIRED REQUIRED
. . NOT NOT NOT NOT NOT
- 0,
Sras - Pyrite S (s-23Re) 0.005 % Pyrite S REQUIRED REQUIRED REQUIRED REQUIRED REQUIRED
o . NOT NOT NOT NOT NOT
Sras - AdidiC (2r23Re) 4 mol H'/t REQUIRED REQUIRED REQUIRED REQUIRED REQUIRED
KCI Extractable Calcium 0.005 % Ca 0.31 0.39 0.48 0.40 0.42
(23Vh)
Peroxide Extractable o
Calcium (23Wh) 0.005 % Ca 12 12 5.4 6.8 7.8
Acid Reacted Calcium o
(23%h) 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
KCI Extractable Magnesium |, 55 % Mg 0.081 0.15 0.063 0.079 0.079
(23Sm)
Peroxide Extractable o
Magnesium (23Tm) 0.005 % Mg 0.79 1.0 0.33 0.34 0.40
Acid Reacted Magnesium 0.005 % Mg 0.71 0.85 0.27 0.26 0.32
(23Um)
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. o
Capacity (230) 0.02 % CaCOj 37 37 15 18 21
Excess ANC - Acidity 4 mole H*/t 7,400 7,400 3,000 3,600 4,200
(a-23Q)
Excess ANC - Sulphidic o .
(5-230) 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 CaCO4/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 CaCO4/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 Yowiw 27.4 14.6 16.4 11.4 23.5
pHkqa (23A) 0.1 pH Units 9.5 9.2 9.2 8.5 8.7
pH,, (23B) 0.1 pH Units 8.1 85 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
ARL GROUP

Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlgroup.com.au
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ARL Group &=

Proudly Western Australian ProMicro
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Strategen Environmental Consultants Pty Ltd
Job No: 18-18401-A

LABORATORY REPORT

Revision: 00

Science with Ethics

Date: 24/12/18

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 2 mol H*/t < < < < <
(23H)
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
KCI Extractable Sulfur 0.005 %S 0.045 0.033 0.034 0.008 0.011
(23Ce)
Peroxide Extractable Sulfur 4 05 %S 0.15 0.033 0.034 0.008 0.015
(23De)
Peroxide Oxidisable Sulfur 4 605 %S 0.11 <0.005 <0.005 <0.005 <0.005
(23Ee)
Acidic Sy (a-23E€) 4 mol H*/t 66 <4 <4 <4 <4
Residual Acid Soluble Sulfur 0.005 %S NOT NOT NOT NOT NOT
(23Re) : 0 REQUIRED REQUIRED REQUIRED REQUIRED REQUIRED
. . NOT NOT NOT NOT NOT
- 0,
Sres - Pyrite S (s-23Re) 0.005 % Pyrite S REQUIRED REQUIRED REQUIRED REQUIRED REQUIRED
o . NOT NOT NOT NOT NOT
Sres - Acidic (&23Re) 4 mol H'/t REQUIRED REQUIRED REQUIRED REQUIRED REQUIRED
KCI Extractable Calcium o
3vh) 0.005 % Ca 0.30 0.28 0.29 0.23 0.30
Peroxide Extractable o
Calcium (23Wh) 0.005 % Ca 17 1.5 2.2 0.31 0.53
Acid Reacted Calcium o
2axh) 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 15 0.064 0.18
KCI Extractable Magnesium |, 545 % Mg 0.070 0.006 0.028 0.015 0.031
(23Sm)
Peroxide Extractable o
Magnesium (23Tm) 0.005 % Mg 0.43 0.028 0.20 0.048 0.053
Acid Reacted Magnesium 0.005 % Mg 0.36 0.022 0.17 0.033 0.022
(23Um)
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. o
Capacty (230) 0.02 9% CaCO, 47 3.9 5.9 0.54 0.67
Excess ANC - Acidity 4 mole H/t 9,400 780 1,200 110 130
(a-23Q)
Excess ANC - Sulphidic o .
(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 CaCO4/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 CaCO4/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
PHyq (23A) 0.1 pH Units 8.1 9.1 9.2 9.2
ARL GROUP

46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlgroup.com.au

Page 4 of 6



ARL Group <2

: ProMicro
A”dlwim[ Reference Laboralo Proudly Western Australian S it Rk
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Strategen Environmental Consultants Pty Ltd
Job No: 18-18401-A

Date: 24/12/18

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
pH (23B) 0.1 pH Units 7.6 8.8 9.6 9.6
Titratable Actual Acidity N
(23F) 2 mol H*/t <2 <2 <2 <2
Titratable Peroxide Acidity N
(23G) 2 mol H*/t <2 <2 <2 <2
Titratable Sulphidic Acidity N
(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 Bxtractable Sulfur 0.005 %S 0.009 0.007 0.063 0.011
(23Ce)
Peroxide Extractable Sulfur 0.005 %S 0.009 0.007 0.063 0.011
(23De)
Peroxide Oxidisable Sulfur 5 555 %S <0.005 <0.005 <0.005 <0.005
(23Ee)
Acidic Sy, (a-23Ee) 4 mol H*/t <4 <4 <4 <4
Residual Acid Soluble Sulfur 0.005 %S NOT NOT NOT NOT
(23Re) ' REQUIRED REQUIRED REQUIRED REQUIRED
. . NOT NOT NOT NOT
- 0,
Sras - Pyrite S (s-23Re) 0.005 % Pyrite S REQUIRED REQUIRED REQUIRED REQUIRED
. N NOT NOT NOT NOT
Sras - AdidiC (2r23Re) 4 mol H'/t REQUIRED REQUIRED REQUIRED REQUIRED
KCI Extractable Calcium o
(23Vh) 0.005 % Ca 0.053 0.13 0.23 0.20
Peroxide Extractable o
Calcium (23Wh) 0.005 % Ca 0.12 0.19 0.45 0.35
Acid Reacted Calcium o
(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
KCI Extractable Magnesium | 545 % Mg <0.005 <0.005 <0.005 <0.005
(23Sm)
Peroxide Extractable o
Magnesium (23Tm) 0.005 % Mg 0.017 0.021 0.014 0.017
Acid Reacted Magnesium 0.005 % Mg 0.017 0.021 0.014 0.017
(23Um)
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. o
Capacity (23Q) 0.02 % CaCO;, 0.27 0.27 0.74 0.61
Excess ANC - Acidity N
(a-23Q) 4 mole H*/t 54 54 150 120
Excess ANC - Sulphidic 0.005 % Pyrite S 0.087 0.087 0.24 0.20
(s-23Q)

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 CaCO4/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 CaCO4/t <1 <1 <1 <1
Result Definitions
ARL GROUP

Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlgroup.com.au
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Analytical Reference Laboratory oudly Western Australia Science with Ethics
Strategen Environmental Consultants Pty Ltd LABORATORY REPORT

Job No: 18-18401-A Revision: 00 Date: 24/12/18
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.

ARL GROUP
46-48 Banksia Road, Welshpool, Western Australia 6106

Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlgroup.com.au
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APPENDIX: PUBLIC TRANSPORT
AUTHORITY CORRESPONDENCE

W1219424 // 14/03/19

FEASIBILITY STUDY // Issue: A-F
CYCLE LINK - DRUMMOND COVE TO SUNSET BEACH,

GTAconsultants Chapman Road D5




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
7% Ph 9326 3964 | 7% Ph 0417950659 | 7% Fax 9326 2487 | I< matthew.saliacus@pta.wa.gov.au




APPENDIX: ENGINEER’S OPINION
OF PROBABLE COST

W1219424 // 14/03/19

FEASIBILITY STUDY // Issue: A-F
CYCLE LINK - DRUMMOND COVE TO SUNSET BEACH,

GTAconsultants Chapman Road E6




W1219424 - Cycle Link Chapman Road Geraldton - Engineer's Opinion of Probable Cost

Date: 07/02/2019

T~

S

GTAconsultants

Civil Works

Item Description Quantity Rate Total (ex. GST)
1.0 Demolition Works (including removal from site)
101 Topsoil removal, 150mm deep, and disposal of surplus
’ topsoil to contractors spoil area off site 11800m? $20.00/m $236,000.00
1.02 Removal of existing asphalt wearing course over
' proposed red asphalt area speed humps 142m? $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
Flush Kerb (edge of shared path)
2.011
8000 I.m $30.00/m $240,000.00
2.02 Concrete footpath and driveways
100mm thick plain concrete complete with expansion
2.02.1 and contraction joints (includes new driveways and bus
stops hardstands) 490 m? $80.00/m2 $39,200.00
100mm thick plain concrete complete with expansion
2.02.2 and contraction joints (includes path along Glenfield
Beach Drive) 800 m? $80.00/m2 $64,000.00
2.03 Concrete Kerb Ramp
Supply and install DDA compliant kerb ramp with TGSI
2031 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
Drainage Works
2.04
300mm pipe culvert
2.04.1
50 I.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 m? $200.00/m?2 $1,600.00
2.04.4 Regrading of swale 2060 m? $6.00/m $12,360.00
2.04.5 Install 375mm dia RCP 20 I.m $310.00/m $6,200.00
2.04.6 Install side entry pits 2 No(s) $2750 ea $5,500.00

190204 - W121924 Cycle Link Opinion of Probable Cost.xlsx/Concept design
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5.04.7 Breaking into existing drainage structure and building-in
o 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.
Red asphalt wearing course, nominal depth varies to
3.01 suit design, including raised pavement thresholds.
11600 m? $50.00/m2 $580,000.00
Red asphalt shared path inc. 150mm nominal depth
3.02 crushed limestone basecourse
11400 m? $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
Installation of proposed linemarking to WA main Roads
6.02.1 standards, including , separation line, piano key ,shared
path line marking 1 Item(s) $4,000.00/Item $4,000.00
7.0 Landscaping
Areas of landscaping including trees 3090 m?
7.01
$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
Minor adjustment of existing services covers to suit
8.02 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
2/3
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8.05

Sedimentation Control 1 Item(s) $5,000/1tem $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:

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.

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

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.

8. Authority design review fees, prepayment and charges have been excluded.
9. This estimate also excludes an allowance for abnormal weather conditions or nightworks.

10. GST is excluded.

11. Price escalation is excluded.
12. Geotechnical investigation and reporting.

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

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

15. Underground services proving.

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.

3/3
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