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MPN CONSULTING PTY LTD

STRUCTURAL AND CIVIL ENGINEERS
ABN 39 062 191 799
39 Sherwood Road, Toowong, Qld, 4066

P O Box 328, Toowong, Qld, 4066 .

Tel: 61733716677 consulfing
Fax: 61733713196

Email: solutions@mpnc.net.au

Web: www.mpnc.net.au

FILE 5874
13 April 2011

Sekisui House Design Services Pty Ltd
56 Jephson Street
Toowong 4066

Attention: Scott Biggs

Dear Scott,
RE: IR RESPONSE -DEV2010/084 — RIPLEY VALLEY AREA 1

Further to the ULDA Long Form Information Request (LIR) dated 9 December 2010 and
pursuant to the meetings held on 2 February 2011 with SHDS, Landpartners and ULDA’s
nominated technical reviewers, (SKM, Design Flow and Oxbow Environmental) and a
second hydraulics specific meeting between MPN, SKM and Design Flow on the 23 March
2011(email minutes issued as an Hydraulics Information Request (HIR)), MPN is pleased to
submit the following responses to the LIR. Included in Appendix A of this report of this
report is MPN’s HIR response to the meeting held with SKM and Design Flow of 23 March
2011.

Open Space & Recreation

Demonstrate how the Neighbourhood Park will achieve its intended open space functionality
and role and meet desired standards of service, whilst containing a stormwater treatment
basin.

This is now no longer applicable as the Area 1°s Neighbourhood Park does not contain a
Bioretention Basin.
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E2 Services Plan showing the location of services within the road reserves for
areas with zero boundary setbacks.

Engineering

Refer to the attached MPN Drawing No 5874 - PSK70 (Attachment 1) which
indicates the locations of Stormwater, Roofwater, Sewerage Reticulation, Water
Supply, Gas, Concrete Footpaths etc in the vicinity of zero boundary setbacks.

Stormwater Management Plan

The MPN “Neighbourhood Master Plan Conceptual Stormwater Management Plan — Ripley
Valley Urban Core dated June 2010” has been assessed. A Stormwater Management Plan is
to be prepared for this site and lodged. In the preparation of the Stormwater Management
Plan the following items need to be considered and addressed:

S1 Provide details of the runoff routing program used in the assessment of the
proposed basins and provide an assessment of pre and post flows to demonstrate
compliance.

Refer to MPNs’ Area 1 specific Site Based Stormwater Management Plan (SMP)
section 6.4.1 (see Appendix I of the main report by Land Partners) and to the HIR
response section ‘j” in Appendix A of this report (separate booklet)) which addresses
this issue.

S2 Define interaction between the detention system proposed and the coincident
flows in Bundamba Creek. Demonstrate that the detention system still achieves the non-
worsening of flows with Bundamba Creek coincident flows.

See Appendix S of the main report by Land Parnters for the response by Cardno..

S3 Provide evidence of adequate stormwater drainage to accommodate the Q100
flows to avoid overland flows through Lots 305-311, 316-322, 465 and the future
attached housing lots.

Refer to the revised POD, MPNs” SMP section 5.2 (see Appendix I of the main report
by Land Partners), HIR response in Appendix A of this report (separate booklet)
(Drawing No 5874 — RP03 and PSK 42) which demonstrates the conveyance of Q100
flows through Area 1 complying with velocity depth product and freeboard
requirements of QUDM.

Job WNo: 3874 Paga 3
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S4 Provide evidence that the proposed development will have a “non-worsen”
effect on all adjoining properties.

Refer to MPNs’ SMP section 6.4.6 (see Appendix I of the main report by Land
Partners) and HIR response sections ‘g) & o) in Appendix A of this report (separate
booklet)” for details on outlets of Area 1 which demonstrate a “non-worsening” effect
on all adjoining properties.

S5 Provide evidence of how the upgrade of Ripley Road would not adversely
affect the drainage patterns of the existing Ripley Township.

Note Ripley Road is no longer part of this application and will be dealt with as part of
a future application.

S6 Provide further information regarding the stability of the waterways (also see
comments on the geotechnical report).

Refer to MPNs” SMP section 6.5.1 (see Appendix I of the main report by Land
Partners) for demonstration that the proposed stormwater treatments comply with
Healthy Waterway stability criteria.

Refer G5 and G6 for responses with respect to the stability of Waterways.

S§7 Provide sketches and plans that show locations of all treatment systems;
catchments and how stormwater is drained to these treatment systems,; size & depth and
batters associated with each treatment system to confirm there is space and elevation for
the system to operate properly.

Refer to MPNs” SMP section 7.5 (see Appendix I of the main report by Land Partners
and the HIR response section ‘b)” in Appendix A of this report (separate booklet))
which details proposed Bioretention Basins and Attenuation systems.

S8 Demonstrate the effectiveness of the proposed bio-retention pods (referred to
in the report as rain gardens) recognizing the topography on the site. Plans and sketches
must be provided for all systems.

MPNs’ SMP no longer proposes the use of rain gardens / Bio-retention pods in the
treatment train for Areca 1. Hence no details are provided.

Job No: 5874 Page .
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S9 Provide conceptual sketches of “at source” bio-retention pods, to demonstraie
how adequate space has been provided and how these will interact with road drainage,
services and verge widths.

MPNs’ SMP no longer proposes the use of “at source” Bio-retention pods in the
treatment train for Area 1. Hence no details are provided

S10 Provide a revised strategy which shows filter area not less than 50% the total
surface area of the bio-retention, and filter media areas is minimum 0.8% of catchment
areq.

Refer to the table below which details filter area as a percentage of catchment.

A B C D E F
Catchment Bioretention Bioretention Filter Filter Media % Filter
No Basin No Basin Media of Bioretention Media %
Surface Surface Basin Surface of
Area Area Area Catchment
Area
N IN 100m? 80 m? 80% 1.3%
1S 1S 110 m* 75 m? 68% 1.8%
2 2 2,718m? 2,442m? 90% 1.4%
3 3 852m? 683m? 80% 1.9%
4 4 172m? 111m? 65% 3.7%
5 5 1,342m? 1,060m?2 79% 1.6%

Table | : Bioretention filter area as a percentage of catchment area

In all cases it can be seen that in column E the percentages are greater than 50% of
Bioretention Basin area and in column F are greater than 0.8% of catchment area,
therefore complying with the Healthy Waterways criteria.

S11 Show how the MUSIC Model for the site should include parklands and
demonstrate that the Water Quality Objective (WQQ) is achieved at the site outlet.

Refer to MPNs” SMP section 7.5 (see Appendix I of the main report by Land
Partners) and below modifted Figure 7-1 that the Neighbourhood Park has been
incorporated into the MUSIC model as a node and that the proposed treatment train
achieves the pollution and nutrient removal targets set by Healthy Waterways.
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[A3500-5090N55IN SR T74:00- L2010 =ekisuibonsedosign rires lenglorm snpendii Ldoex



13 APKIL 2011 Cconsulﬁng

il

]

mert 3 (CatagF—{ |
1 Ly

K e = ;\.*;?,‘:
¥ S i)

& il
=

A t1a pinvoprien 17
TR | i

ry

£ 3tchirs 1k

S12 Revise MUSIC modelling in accordance with the MUSIC Modelling guidelines
for SEQ (Healthy Waterways partnership) and provide all relevant reporting of
parameters plus the model file to ULDA for review.

Refer to MPNs’ SMP section 7.0 (see Appendix I of the main report by Land
Partners) which details compliance with guidelines set by the Healthy Waterways
Partnership. Attached is a compact disk that contains a “pdf” of the MPNs® SMP
report and the Area 1 MUSIC model for ULDA reviewers.

S13 A catchment plan is requested describing the sub-catchments used for the
development of the MUSIC model for the site.

Refer to HIR section ‘b)’ in Appendix A of this report (separate booklet) (Drawing
No 5874 - RP03) for the current POD MUSIC model sub catchments used for the
stormwater quality analysis.

Job No: 5874+ Page 6
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S14 Buffers are to be removed from the MUSIC model as they have not been
properly modeled.

Vegetated buffers are now no longer utilised in the treatment train for Area 1.

Si5 Detailed concept plans are requested for all proposed end-of-line water
quality elements and typical concepts for “at source” bioretention pods, to demonstrate
how these will interact with road drainage, services and verge widlths.

Refer to the HIR response section “b)’ in Appendix A of this report (separate booklet)
which provides details of stormwater treatment and storage devices within the POD
for Area 1.

Geotechnical including Erosion / Sediment control / Dispersive soils

Gl MPN Engineering & Infrastructure Development Application Report dated 1*
November 20107 and Butler Partners “Preliminary Geotechnical Investigation Urban
Core and Town centre, Ripley Road Ripley Valley — dated 5% February 2008 have been
assessed.

Acknowledged.

G2 An Earthworks Management Plan shall be prepared and lodged for the site.
In the preparation of the Earthworks Management Plan the following items need to be
considered and addressed.

Refer (Attachment 2).

G3 Provide an assessment of the risk of disturbing acid sulfate soils and its
impact on the environment should be addressed prior to detailed design and construction.

Refer to the attached Butler Partners (BP) report titled “ULDA Information Request”
dated the 9 March 2011 (Attachment 4) wherein under response number 3 they report
in paragraph 2 that the site soils are “not acid sulfate soils and an Acid Sulphate Soils
Management Plan will not be required for site development.”

G4 Please confirm that no development is proposed in the area constrained by
past mining activities or that more detailed mining related assessments are to be
undertaken to determine potential subsidence impact prior to detailed design and
construction in these areas.

Refer Attachment 11 for a report by Moreton Geotechnical Services where it is
demonstrated that past mining activities do not influence the application over Area 1.

Joo Nu: 5874 Pase 7
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G5 Please confirm the risk posed by saline and dispersive soils to the basis of this
assessment. What measures will be incorporated within the detailed design and
construction of the development to mitigate against the site specific risk posed by saline
and dispersive soils.

Refer to attached BP’s report dated 23 March 2011 (Attachment 5) and
Environmental Soil Solutions Australia Pty Ltd (ESSA) report of January 2011
(Attachment 6) for advice on soil salinity and dispersive soils. To summarise, the
salinity of Area 1s’ site soils’ are low and no treatment is proposed to manage this low
risk issue. ESSA however report that site soils are dispersive and have recommended
treatments in Table 6 of their report. The treatment recommendations of their report
will be incorporated into construction issue drawings and it is also proposed to
include ESSA as a drawing reviewer and in the preparation of Operational Works
drawings. Furthermore it is proposed that ESSA also oversee the management of
earthworks activities during the construction of Area 1.

G6 Provide plans describing the proposed earthworks and details on the stability
of existing and re-contoured sloping ground and batters for review. The plans shall show
the finished contour levels of the site, including details of all retaining walls.

Refer to attached MPN Drawing No 5874 - PSK44 (Attachment 3) for preliminary
earthworks surface contours, MPN Drawing No 5874 — RP13 (Attachment 3) for
dispersive soils treatment and to BP’s ULDA Information Request response of 9
March 2011 (Attachment 4) and BP’s report number 010-218B Table 8 of 23 March
2011 (Attachment 5) for details on which batter slopes are considered to have a stable
geometry. Review of these parameters against the preliminary earthwork drawings
confirm proposed slopes are less than the maximum slopes recorded in the BP report
and are therefore stable.

G7 Demonstrate that the Ireatment of soils during the construction and
operational phases will result in a stable, and sustainable landform.

Refer to ESSA’s report summary (Attachment 7) which states “that provided the
treatment of dispersive soils are implemented in the earthworks management for Area
1 then the result will be a stable landscape™.

Jch Wo: 5874 Paze §
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G8 Demonstrate that the changes to the hydrological conditions resulting from
the development will not result in instability of the downstream receiving environment,
particularly the potential for bank instability and/or incision of the stream channel. The
latter has the potential to lower the groundwater table and impact riparian vegetation in
particular.

For the open drainage channels between Area 1 and Bundamba Creek refer to MPNs’
SMP section 6.5.1 (see Appendix I of the main report by Land Partners) Stability of
these arcas is demonstrated by compliance with Healthy Waterways® “Waterway
Stability Criteria”,

Cardno to respond on the impacts for Bundamba Creek.

Refer to BP’s report summary of the 9 March 2011 (Attachment 4) which states
“Groundwater was generally not encountered to between Im and 3m depth
approximately in the test pits/bores undertaken (refer Section 4.3 of Butler Partners’
Report No 010-218B, 23 March 2011) (Attachment 5) and it is considered that stream
channel erosion (should it occur) will not adversely impact (lower) the groundwater
regime.”

G9 Show that the soils — both topsoils and subsoils have suitable agronomic
qualities for re-establishing a stable vegetation cover across the area.

Refer to ESSA’s report of January 2011 (Attachment 6) which recommends treatment
of site topsoils so that their agronomic qualities will support the re-vegetation of
disturbed areas.

G0 A report needs to be prepared by a suitably qualified soil scientist to
adequately map and characterize the site soils for construction and re-vegetation
(landscaping) perspectives. It should provide site-specific detail on topsoil re-use and
stockpiling, high-risk soils and their required treatment during the construction phase
and amelioration for the proposed landscape outcomes. The report should demonstrate
that the topsoils are suitable for re-use, and that the existing seed-bank will not
compromise the proposed vegetative outcomes.

Refer to ESSA’s Dr Dennis Bakers® “Information Report” of the 6 March 2011
(Attachment 7) and their detailed report of January 2011 (Attachment 6) for soil
mapping and characterisation.

Job Wo: 5871 Pagc 9
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Gil A report needs to be prepared by a suitably qualified soil scientist to
adequately map and characterize the site soils for construction and re-vegetation
(landscaping) perspectives.

Refer to ESSA’s Dr Dennis Bakers’ “Information Report” of the 6 March 2011
(Attachment 7) and their detailed report of January 2011 (Attachment 6) for soil
mapping and characterisation.

Gi2 Prepare an FErosion and Sediment Control Plan that considers the relevant
aspects of soil type, hydrology, the types of erosion and sediment control devices required
on the site and the space opportunities for these, and link the soil treatment to the
proposed landscape outcomes. It should be noted that the highly dispersive nature of the
clay component of the soils, combined with the unstable sands make the site HIGH RISK
Jfrom an erosion perspective.

Refer to attached MPNs’ Drawing No 5874 - PSK80 (Attachment 8) for the locations
of Temporary Sediment Basins. The notes on this plan incorporate the ESSA
treatments of topsoils and dispersive subsoils and the process associated with
flocculation, discharge of clean water and the cleaning out of settled sediment. The
Erosion and Sediment Control Plan utilises the temporary Bioretention Basin and
Attenuation areas adjacent to Auld’s Road during the earthworks disturbance phases
of stages 1, 2 and 8 prior to being completed to perform their Bioretention role in the
permanent treatment train for Area 1. Upstream stages 4 to 7 & 9 will require their
own Temporary Sediment Basins which will revert to allotments once there is
sufficient grass strike to disturbed areas.

Refer to BPs’ report of 23 March 2011 (Attachment 5) table 2 for details on the
management of unstable soils.

Traffic

T12 Perform sight distance assessment at the proposed access points in Fischer
road and Ripley Road and provide recommendations on mitigation measures (if
required).

i.  Refer to Landpartners revised POD, access from Fischer Road is not proposed
for Area 1.
ii.  Refer to attached MPNs’ Drawing No 5874 - PSK82 (Attachment 9) which
details the layout of the Ripley and Aulds Road’s intersection. The site lines
demonstrate compliance of this intersection to Austroads Design Guidelines.

Joo No: 5874 Page 10
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TransLink

Amend the Reconfiguration Plan to provide:

BI Bus indent bays along Ripley Road in the location identified on the attached
plan.

Note Ripley Road is no longer part of this application and will be dealt with as part of
a future application.

Queensland Urban Utilities (QUU)
We are awaiting advice from QUU and will forward such to you shortly.

Please refer to the attached Information Request from QUU (Attachment 10) and MPNs’
corresponding response dated 17 March 2011 (Attachment 10). QUU have verbally advised
that they are satisfied with MPNs’ response and that they will be issuing an acceptance letter
in the near future.

We trust that this response is sufficient for your purposes, if there is anything further we can
assist you with please don’t hesitate to call the undersigned.

Yours faithfully

MPN CONSULTING PTY LIMITED

dp:tt

Jok No: 587 Page
3500-3999 3800038 A €-4-20 1 Teekisvibovsedesipnrfires longtorin_anpendix: Ldeex



13 APRIL 2011 Cconsulﬁng

ATTACHMENT 1
MPN Drawing 5874-PSK70
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ATTACHMENT 2
Earthworks Management Plan
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EARTHWORKS MANAGEMENT PLAN

AREA 1 RIPLEY VALLEY

FOR SEKISUI HOUSE DEVELOPMENT SERVICES

These instructions relate to the earthworking of soils (subsoil structural fill and topsoils) on the
above project.

Prior to filling any areas the contractor will ensure that;

O

Topsoil and organic matter has been stripped from the approved plan areas to depth that
removes grasses, roots and deleterious materials, areas to be approved for fill by the
nominated geotechnical authority.

Uncontrolled fill areas identified by the superintendent or by the nominated geotechnical
authority will further stripped so that the uncontrolled material is brought back to a
natural surface suitable for structural filling.

The surface prepared for filling must be inspected by the nominated geotechnical
authority and proof rolled prior to the commencement the placement of fill.

H necessary, the fill material will be moisture conditioned to a moisture range snitable for
placement and compaction. As the material is laid out it is to be picked any sticks and
rubbish to provide a consistent earthworks form.

Placed layers are not to excess 200mm in thickness, the layer thickness maybe increased
if compaction equipment is more effective.

Field Densities are to be taken in accordance with the local authoritics testing regimes.
Where fill abuts sloping ground benches shall be cut into the natural material in 300mm
steps.

Fill will be placed in uniformly thick layers across the site.

The maximum particle size is not to exceed 2/3 of the layer thickness.

Fill areas are to be re-inspected by the geotechnical authority after significant rainfall
events and if required, unsuitable material excavated to a sounds surface,

Geotechnical compliance testing of the fill areas shall be in a accordance with AS 1289
Sections 5.1.1 to 5.8.1

The contractor will ensure that the equipment selected for the compaction operation can
handle the delivery rates of spoiled material.

The Area 1 Geotechnical report undertaken by Butler and Partners 23.3.2011 has
identified that the placement of fill shall be undertaken at controlled moisture contents so
that “wetting up” is minimized (minimizing post earthworks heave)

Area ] site soils have been identified as “dispersive”, the treatment of the top 200mm of
subsoils, top 500mm of cut batters and 2.0 m of fill batter soils is recommended in
ESSA’s January 2011 soils investigate Table No 6. ESSA’s recommendations will be
incorporated into the Operational Works documentation,

The Topsoil at this site has been identified as acidic by ESSAs’ Dr Dennis Baker, refer to
Table No 6 of their January 2011 report for the appropriate conditioning of this material,
this treatment is to provide agronomic qualities to support re-vegetation.

Rock material encountered within cut works will be removed by the appropriate methods
and assessed for suitability for filling in accordance with layer thickness and grading.
Earthworks within this site will be undertaken in accordance with “AS3798-Guidelines
on earthworks for commercial and residential development™

No Acid Sulfate Soils Management Plan is necessary for the site as the soils are not Acid
Sulfate Soils.
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ATTACHMENT 3
MPN Drawings PSK44B and RP13A
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ATTACHMENT 4
Butlers Partners “ULDA Information Request” response dated 9 March 2011
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Butler Partners Ply Ltd
ABN 14 B16 574 B6B

79 Coggelt Street
Newstead, Queensland 4006
P.O Box 2287

Fortitude Valley BC
Queensland 40086

Project No. 010-218B

www.butlerpartners.com.au

. Ph: 61 7 3852 3800
19 April 2011 Fx: 61 7 3852 3808

enquiries@butlerpariners com.au

SHD Services Pty Ltd

c/- MPN Consulting Pty Lid
Level 5

39 Sherwood Road
TOOWONG QLD 4066

Attention: Mr D Payne

Dear Dean

RE: ULDA INFORMATION REQUEST
RECONFIGURATION OF LOTS 1 TO 11
RESIDENTIAL SUBDIVISION
CNR RIPLEY AND FISCHER ROADS, RIPLEY VALLEY

We refer to Urban Land Development Authority’s (ULDA) Information Request of 9 December 2010
(ULDA Ref No: DEV2010/084) and provide responses below to the ULDA's twelve (12) notes/questions
under the heading Geotechnical including Erosion/sediment control/dispersive soils. Our responses do
not include reference to ‘soil science’ issues, which have been addressed separately by Environmental
Soil Solutions Australia Pty Ltd (ESSA).

1. MPN Engineering & Infrastructure Development Application Report dated 1 November 2010 and

Butler Partners Preliminary Geotechnical investigation Urban Core and Town Cenire, Ripley
Road Ripley Valley — dated 5 February 2008 have been assessed.

Noted.

2. An Earthworks Management Plan shall be prepared and lodged for the site. In the preparation of
the Earthworks Management Plan the following items need to be considered and addressed.

See below.
CONSULY AUSTRALIA
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Provide an assessment of the risk of disturbing acid sulfate soils and its impact on the
environment should be addressed prior to detailed design and construction.

Refer to Butler Partners Pty Ltd's (Butler Partners) Report No.: 010-218B of 23 March 2011,
Section 5.3.12 Acid Sulfate Soils. The report notes as follows:

"The Chromium Suite fest resulfs confirm that the soil samples tested contained
existing acid, but that negligible potential exists for the future oxidation of sulfur.
Based on the results of the Chromium Suite test results (refer Section 4.4.6),
the site location and the ground surface levels, it is considered that whilst some
of the site soils may be acidic because of the site geology, they have been
derived from the in-place weathering of rock.

It is considered that whilst the site soils are acidic because of the site geology,
they were derived from the in-place weathering of rock and are therefore not
acid sulfate soils and an Acid Sulfate Soil Management Plan will not be required
for site development.

Because the ‘clayey' site soils are of relatively low permeability, all cut to fill that
is uniformly compacted in accordance with an appropriate engineering
specification, would be essentially impermeable and ‘acid leachate’ would be
negligible.”

Please confirm that no development is proposed in the area constrained by past mining activities
or that more detailed mining related assessments are to be undertaken to detenmine potential
subsidence impact prior to detailed design and construction in_these areas.

By others.

Please confirm the risk posed by saline and dispersive soils to the basis of this assessment.

What measures will be incorporated within the detailed design and construction of the
development to mitigate against the site specific risk posed by saline and dispersive soils.

Saline soils are addressed by ESSA.

Dispersive soils (including fill) will be treated as appropriate by use of one or a combination of the
following standard ‘treatments’;

minimise temporary and permanent exposure of disturbed dispersive soils;

all fill to be uniformly compacted, including around services ete.;

grade and drain site to minimise run-off over exposed dispersive svils;

protect exposed dispersive soils with mechanical erosion protection and/or re-vegetation;
and

® treat dispersive cut and fill soil surfaces by lime stabilisation, in a manner consistent with
ecologically sustainable practice. '

¢« & & @
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6. Provide plans describing the proposed earthworks and details on the stability of existing and re-

contoured sloping ground and batters for review. The plans shall show the finished contour
levels of the site, including details of all retaining walls.

Plans by others. Maximum stable cut and fill batter slope angles are given in Section 5.3.4 of
Butler Partners’ Report No.: 010-28B, 23 March 2011.

7. Demonstrate that that treatment of soils during the construction and operational phases will result

in a stable, and sustainable landform.

Erosion of site soils will be prevented by use of one or more of the methods nominated in ltem 5
above.

Use of the techniques nominated in ltem 5 has been used successfully in past projects located in
the general vicinity of the site, in the same geological conditions, to give stable and sustainable
landforms.

8. Demonstrate that the changes to the hydrological conditions resulting from the development will
not result in instability of the downstream receiving environment, particularly the potential for bank
instability and for incision_of the stream channel. The latter has the potential to Jower the
groundwater table and impact riparian vegetation in particular.

. Hydrology assessment by others.
. Dispersion {and erosion) control — refer Item 5 above.
. Groundwater was generally not encountered to between 1m and 3m depth approximately

in the test pits/fbores undertaken (refer Section 4.3 of Butler Partners' Report No. 010-
218B, 23 March 2011) and it is considered that stream channel erosion (should it oceur)
will not adversely impact (lower) the groundwater regime.

9. Show that the soils — both topsoils and subsoils_have suitable agronomic qualities for re-
establishing a stable vegetation cover across the area.

By ESSA.

10. A report needs to be prepared by a suitably gualified soil scientist to adeguately map and
characterise the site soils for construction and revegetation {landscaping) perspectives. it shouid
provide site specific detail on topsoil re-use and stockpiling, high-risk_soils and their required
treatment during the construction phase and amelioration for the proposed landscape outcomes.

The report should demonstrate that the topsoils are suitable for re-use, and that the existing
seed-bank will not compromise the proposed vegetative outcomes.

By ESSA.

11. A report needs to be prepared by a suitably qualified soil scientist to adequately map and
characterise the site soils for construction and revegetation {landscaping) perspectives.

By ESSA.

butlerpariners.com.au Page 3




gnvisonmenyal = groundwater

(Bl = oy = 5 ol B W o= RS

Reconfiguration of Lots 7 to 11

Residentlal Subdivisian

Cnr Ripley and Fischer Roads, Ripley Valley
Project No.: 010-2188

19 Aprif 2011

12. Prepare a Erosion and_Sediment Conirol Plan that considers the relevant aspects of soil type,
hydrology, the types of erosion and sediment control devices required on the site and the space
opportunities for these, and link the soil treatment to the proposed landscape outcomes. It should
be noted that the highly dispersive nature of the clay component of the soils, combined with the

unstable sands make the site HIGH RISK from an erosion perspective.

By MFN Consulting Pty Ltd. Parameters for use in the preparation of an Erosion and Sediment
Control Plan are given in Table 2 of Butler Partners' Report No.: 010-218B, 23 March 2011.

Please let us know if you require any additional information.

BRUCE BUTLER i
Senior Principal !

butlerpariners.com.au Page 4
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SECTION 1 - INTRODUCTION

1.1 Project

It is understood that it is proposed to develop the site as a residential subdivision (excluding Auld's land) and
that broadscale geotechnical investigation is required to enabie civil and earthworks design. It is further
understood that the site is to be developed using cut to fill earthworks, with maximum cut and fill depths of
approximately 7m and 4m respectively. The location and extent of the development are shown
approximately on Drawing No. 1,

1.2 Proposed Scope of Work

Based on a visit to site and prior knowledge of the area, it was anticipated that the site ground conditions
may generally comprise high plasticity clays, overlying variably weathered, variable strength rock, generally
at refatively shallow depth. Shallow groundwater was not anticipated.

Based on the scope of the proposed development, the anticipated ground conditions and discussion with
MPN Consulting Pty Ltd (MPN), it was proposed to geotechnically investigate the site by:

° excavation and sampling of thirty-seven test pits to 2m to 3m depth (or prior refusal) across the site;

. core drilfing two rock bores to tm depth belnw proposed formatior level in deep cut areas; and

. laboratory testing of selected topsoil, soil and rock samples for civil and earthworks design
assessment.

Using the results of the fieldwork and laboratory testing outcomes, it was proposed that a report would be
produced that would provide geotechnical design information on each of the following topics:

. subsurface conditions; . suitable alternate foundation types;
. topsoil depth and properties/potential for re-use; . working bearing pressures;

° earthworks and site preparation: . anticipated footing settlements;

° rock excavatability; . stable batter slopes;

. use of cut for fill; . fillt embankment settlements;

. bulking factors; ] pavement subgrade parameters;

. erosion and sediment control parameters; ) potential for acid sulfate soils; and
. reactive soil movement/indicative site classification; e anticipated construction aspects.

. retaining wall pressures;

1.3 Commission

Based on the proposed nature of the development, the anticipated subsurface conditions and the scope of
work, a fee to underiake a broadscale geotechnical investigation was presented in a proposal of
30 November 2010. Butier Partners Pty Ltd was subsequently commissioned by SHD Services Pty Ltd {on
behalf of Henlia No. 9 Pty Ltd) to conduct the geotechnical investigation as proposed, which was undertaken
in consultation with MPN, consulting engineers for the development. This report was issued in draft on
28 February 2011.

butlerpartners.com.au Page 3
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SECTION 2 - THE SITE

2.1 Site Description

The proposed residential subdivision (Lots 1 to 11) is located at the intersection of Ripley and Fischer Roads
in an area of gently rolling hills. Site ground levels generally sloped non-uniformly downwards to the east
from a high of approximately RL65m on Fischer Road to a low of approximately RL40m to the east of Aulds
Road. A dry gully runs in an approximate south-easterly direction through the central section of the site. At
the time of the investigation the ground surface was generally grassed, with areas of light to moderate tree
growth and existing ‘farm’ dams were located over the site at the approximate locations indicated on Drawing
No. 1. Four views of selected sections of the site are given in Photograph 1 to Photograph 4.

oy b

)t

Photograph 2:  Partial view of site looking north to north-west from near Bore 39

butlerperiners.com.au, Page 4
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Photograph 4:  Panoramic view of site looking north-west to south-west from Aulds Road

22  Geology

Reference to the Geological Survey of Australia's 1:100 000 geological series Ipswich map indicates that the
site is mapped in an area of Marburg Formation {consisting of lithic or feldspathic, labile to sublabile
sandstone, siltstone, shale and coal).

butlsrpariness.com.au Page &
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SECTION 3 ~ FIELDWORK

3.1 Test Pits

The investigation included the excavation of thirty-seven test pits (Test Pits 1 to 37), using a rubber tyred,
tractor mounted Case 580 backhoe using a 0.6m wide bucket. Strata identification was from the inspection
of spoil recovered in the bucket, together with the inspection (at shallow depth) of the test pit walls. Hand
‘pocket’ penetrometer readings were taken, where possible, in cohesive strata to assist with soil strength
classification and samples of rock were recovered for testing to assist with the determination of rock strength,

Following completion, the test pits were backfilled and wheel-rolled to surface compact the backfill.

3.2 Bores

The investigation also included the drilling and sampling of two bores (Bores 38 and 39) using a truck
mounted Jacro 350 drilling rig. The bores were drilled to between approximately 0.5m and 1.25m using solid
flight augers and were advanced below auger refusal depth using wash boring and NMLC coring techniques
(to recover 50mm diameter core samples of rock), utilising 'mud’ circulation for cuttings removal.

Strata identification in the bores was based on inspection of cuttings recovered on the auger and in the ‘mud’
circulation, supplemented with inspection of disturbed/undisturbed soil samples and rock core samples.

On completion of drilling, both bores were backfilled with drill spoil.

33 Test Locations and Supervision

Test pit and bore locations were set out by direct measurement from existing site features and are shown
approximately on Drawing No. 1, attached. Ground surface levels at the bore locations were determined by
interpolation from an unreferenced Drawing No. 364800AS Proposal Plan Ext2.dwg, received on
19 January 2011, from MPN.

A senior geotechnician set out the test locations, logged the subsurface profiles, determined the in-situ
sampling and testing program and supervised the fieldwork.

butlerpartners.com.au Page 6
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SECTION 4 - INVESTIGATION RESULTS

4.1 Results

The subsurface conditions encountered at the bore and test pits locations are given on Bore and Test Pit
Report sheets included in Appendix A, using classification and descriptive terms defined in accompanying
notes. Laboratory test result sheets are inciuded in Appendix B.

4.2 Subsurface Conditions
421 Stratigraphy

For a description of the subsurface conditions encountered at the bore and test pit locations, the Bore and
Test Pit Report sheets should be consulted. However, a broad summary of the relatively variable subsurface
conditions encountered at the test locations is given in Table 1,

Table 1: Summary of Subsurface Concditions at Bore Locations

Cepthto-Base of Layor

{mjy Stratigraphy

FILL - A discontinuous surface layer of filf comprising & mixture of clay ana sand. Onty encountered |

02 in Test Pit 30.
021005 SILTY SAND (TOPSOIL) — Generally loose and encountered efther from ground surface or below
’ the surface fill layer in Test Pit 30.
03to>3.0 SANDY/SILTY CLAY — Generally stiff to hard, Not encountered in Test Pit 25. The clays contain

bands (zones) of clayey sand.

SANDSTONE - Extremely low to medium strength in general, but with very high strength zones
(e.g. Bore 38). Not encountered to the depths excavated in Test Pits 7, 9, 32 and 36. Strength
- inversions (‘weak' rock underying ‘strong’ rock) were noted in Bores 38 and 39 (e.g. medium
strength rock underlying high strength rock at 7.2m in Bore 38 and low to medium strength rock
underlying high strength rock at 7.0m depth in Bore 39).

Where weathered sandstone was encountered in the test pits, ‘refusal’ to excavation was encountered in all
test pits (except Test Pits 16 and 23) at depths generally in the range 0.9m to 2.9m. it should be noted that
‘stronger’ rock may exist close below the base of the test pits and at shallower depth elsewhere on the site.

422 Rock Defects

In general, two sets of rock joints/discontinuities were intersected in Bores 38 and 39 which dipped at
approximately 10° to 20° and 40° to 80° and were generally clean and tight at approximately 1mm to 10mm
thickness, but some were clay infilled and/or crushed zones up to approximately 40mm thickness. A 100mm
clay filled joint was noted in Bore 39 at approximately 2.5m depth.

4.3 Groundwater

No free groundwater was encountered during the excavation of any test pits. Free groundwater was also not
encountered during the auger driltling of either bore and could not be observed below the depth of auger
drilling, due to the use of drilling fluid.

Groundwater levels can change over time with season, prevailing weather and vegetation effects and should
be rechecked close to the time of construction.

butlerpartners.com.au, Page 7
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4.4 Laboratory Testing

Selected samples from the bores and test pits were tested in geotechnical testing laboratories to determine
erosion and sediment control parameters, particle size distribution, plasticity, California bearing ratio (CBR),
acid sulfate soil potential, topsoil properties and rock strength and the results are summarised and discussed
in the following sections.

441 Erosion and Sediment Control Parameters

Five selected samples recovered from the bores were tested to determine Emerson Class Number, gH and
electrical conductivity and a summary of the reported test results is presented in Table 2.

Table 2: Summary of Emerson Class, pH and Conductivity Test Results

Elgctricat

Bepth Sampla Emerson

(m} Description Clazs No. Canductyity

{mS{cim)

’ 0.0-0.2 Siry Sand 3 2.6 0.04
0.4-06 Sandy Clay 2 7.2 0.37
11 0.0-0.2 Silty Sand 3 5.4 0.04
05-07 Sandy Clay 2 47 (.20
18 04-06 Sandy Clay 2 4.9 0.14

The results of the Emerson Class Number testing indicate that ali samples tested had a high potential for
dispersion, using distilled wate;

4.4.2 Particle Size Distribution

Four samples of soils were tested for measurement of particle size distribution using wash sieve grading
techniques, and the reported results are summarised in Table 3.

Table 3: Summary of Particle Size Distribution Test Resulis
Moistuic n Sl ailtand Clay

Conlent Fraction Fraction! Fraction'”
B L (%) (%

Diepth Samplo

{m} Description

1 0.0-0.2 Silty Sand 11.9 - 70 30
04-06 Clayey Sand/Sandy Clay 10.1 3 51 46

11 0.5-07 Clayey Sand 16.8 - 73 27
18 0.4-06 Clayey Sand/Sandy Clay 14.9 - 52 48

" Particle size <60 mm, >2 mm; ® Particle size (approximately) <2 mm, >0.75 mm; ¥ Particle size (approximately) <0.75 mm
443 Plasticity

Two samples of soils recovered from the test pits were tested for measurement of plasticity using Atterberg
limits and linear shrinkage test methods. The reported test resuits are summarised in Table 4 and indicate
that the samples tested are generally of medium plasticity.

Table 4: Summary of Plasticity Test Resulls

Motsture Ligquid Plastic Plastic Linear
: Limit Limit Index  Shrinkage Classification®
(o () (%) (%) {5}
2 0.4-0.5 Sandy Clay 12.1 41 13 28 14.0 Cl
3] 0.4-086 Sandy Clay 13.8 40 14 26 11.0 Cl

* Australian Standard AS1726 — 1993 Geotechnical site investigation

Depth Samipla

{m} Descriptian

butlerpariners.com.au Page 8
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4.4.4 Shrink-Swell

Five ‘undisturbed’ tube samples of soils recovered from selected test pits/bores were tested to assess

reactivity using shrink-swell index (lg¢) test methods given in Australian Standard AS1289.7. 1.1 — 1992, and a
summary of the reported test results is presented in Tabie 5.

Table 5: Summary of Reported Shrink-Swell index Test Results

Moisture
Shrinkage
Contant 4 ;

(m) Doscription oo (4 (L8 1:“;.. pFy

Dapth Sample

Location

Test Pit 13 0.4-06 Sandy Ciay 19.5 a1 0.7 25
Test Pit 21 06-08 Sandy Clay 13.6 20 01 1.1
Test Pit 22 0.5-07 Sandy Clay 175 29 1.0 1.9
Test Pit 30 06-08 Sandy Clay 11.8 21 0.4 1.3

Bore 39 05-07 Sandy Clay 111 2.8 0.6 1.7

The test results indicate that the sampies tested have a iow to moderate potential to change volume with
change in moisture content/suction.

4.4.5 California Bearing Ratio

Five samples recovered from selected test pits were tested for measurement of soaked CBR using the test
method given in Australian Standard AS1289.6.1.1-1998. The samples were recompacted using Standard
compactive effort at approximately optimum moisture content, then soaked under a surcharge loading of
4.5kg for four days. A summary of the reported results is presented in Table 6.

Table 6: Summary of California Bearing Ratio Test Results

Sample Praparation

samjpio
Mioistire Dry

Samplo Moistura
Content

(%)

Description

Density Coatent

{tim ) i)

butterpariners.com.ats

5 0.5-07 Sandy Clay 141 1.76 13.3 3.5 2.0
8 0.2-05 Sandy Clay 13.5 1.81 14.4 25 2.0
16 05-08 Sandy Clay 254 1.63 220 2.0 4.5
28 02-08 Sandy Clay 14.4 1.83 11.6 35 2.0
a7 0.3-086 Sandy Clay 20.7 1.67 206 2.0 3.0

446 Acid Sulfate Soil Testing
Five samples of soils recovered from selected test pits were selected for Chromium Suite anatysis and were

kept on ice until transported to Australian Laboratory Services Pty Ltd (ALS) under standard chain of custody
protocol. A summary of the test results is given in Table 7.

Pege 1
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Table 7: Summary of Chromium Suite Test Results

Titratable Chromium
Centh Actual Raducible

sampleDescription
{in) P i PscL Acidity

5

] 0.0-02 Sitty Sand 4.7 0.02 <0.005 0.02
0.4-086 Sandy Clay 6.0 <0.02 <0.005 <0.02

5 00-02 Silty Sand 46 <0.02 0.007 Q.02
05-07 Sandy Clay 40 0.10 0.005 0.10

18 04-06 Sandy Clay 4.1 0.09 <0.005 0.09

It is considered that the test results indicate that the samples tested are generally neutral to acidic and that
negligible potential exists for the generation of additional acidity due to the oxidation of pyrite.

4.4.7 Topsoil

Topsoil tests on three combined samples recovered from 0.0m to 0.2m depth in Test Pits 5 and 6,
Test Pits 11 and 18 and Test Pits 19 and 39 were undertaken by Sydney Environmental and Soil Laboratory
Pty Ltd and a test report is included in Appendix B.

4.4.8 Rock Strength

Selected rock core samples recovered from Bores 38 and 39 and ‘lump’ samples of rock recovered generally
one each from the majority of the test pits, were tested for measurement of rock strength, using Point Load
Test [Is(50)] methods. The test results are given on the relevant Bore and Test Pit Report sheets and a table
of results is included in Appendix B,
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SECTION 5 - GEOTECHNICAL COMMENTS

51 Ground Model

The results of the investigation indicate that the site is underlain (at the bore and test pit locations) by a
surface layer of siity sand (topsail) to 0.2m to 0.5m depth, with an 0.2m depth of overlying fill in one location.
The topsoil was underlain in turn by generally stiff to hard sandy/silty clay with bands (zones) of clayey sand
to 0.3m to 3.0m depth, underlain in turn by variably weathered, sandstone that varied in strength between
extremely Jow strength and very high strength. In these ground conditions, design will need to consider at
least (but not exclusively) the following key issues:

. presence and quality of existing fill;

. site preparation, earthworks and material variability along the alignment;
° excavatability of rock;

L] suitability of cut for soilffill;

s treatment of soft soils in existing dams;

. the potential for shrink-swell movement in reactive fii;

o slope stability;

. embankment stability in ‘soft’ subgrade areas:

] the performance of proposed subgrade materials for pavement design;
s groundwater control;

. retaining wall pressures;

® suitabie foundation types;

o appropriate founding depths and bearing pressures;

. slab and pavement subgrade properties; and

® possible construction difficulties.

5.2 Existing Fill

It is not known whether the existing fill material at the site is ‘controlled’ (i.e. it is not known whether the filt
has been placed and uniformly compacted to an appropriate engineering specification). If the existing fill is
required to support on-ground slabs or pavements, supporting documentation shouid be obtained and
checked to confirm that the fill has been piaced in a controlled manner to a specification that is appropriate
for the proposed development. If documentation does not exist (or the specification used for filling is not
appropriate for the proposed development) then it is suggested that the existing fill be assumed to be
uncontrolled, which would be consistent with the general appearance of the fill encountered in Test Pit 30.

If the fill cannot be shown to be controlled, then consideration should be given to the potential for adverse
variation to exist in both the composition and degree of compaction of the fill. The presence of voids within
uncontrolled fill as well as potential soft/loose zones or inclusions of deleterious materials may lead to
potentially significant future total and differential settlements, occurring possibly over relatively short
distances.
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To minimise the risk of potentially adverse settlement occurring, it is recommended that all uncontrolled fill
present in settlement sensitive areas be either removed and replaced/recompacted with controlied fill of low
‘reactivity’ or the structure should be supported on foundations extending through the fill and founding in
suitable materials,

53 Earthworks
5.3.1 Site Preparation

Site preparation should involve the stripping of weeds and grass, and removal of trees (as far in advance of
construction as possible — see Section 5.5), followed by stripping of any organic near surface soils, ‘silts’ etc.
't is strongly recommended that all uncontrolled fil! should also be removed and replaced with controlled fill in
areas of settlement sensitivity.

The materials present in the walls/base of existing ponds/dams (refer Drawing No. 1) have the potential to be
significantly ‘softened’ due to moisture, which would have a detrimental influence on the placement and
performance of any new fill to be placed over. Site preparation should therefore aiso include removal of
soften soils, (‘soft spots’).  Soft spots over the general site could be extensive, particulariy after rain.
Identification of softened materials that need to be removed would need to be confirmed by engineering
inspection.

5.3.2 Excavation
53.2.1 Bulk

Soils and extremely low to low strength rock should be readily removed in bulk and confined excavation by
large hydraulic excavators. Supplementary use of hydraulic rock breakers will be required in medium
strength rock. It is considered that in high strength (or stronger) rock {e.g. Bores 38 and 39), heavy rock
breakers and/or blasting will be required and that low productivity and high plant wear should be allowed for.

For scraper excavation of soils, aliowance is suggested in costing for 'dozer-push’ assistance, comparatively
‘slow’ rates of excavation and ‘pre-ripping’.

53.2.2 Bored Piles

For the construction of bored pile foundations/solider piles, heavy drilling plant would be required to drill
medium strength {or stronger) rock and slow drilling progress and high bit wear is likely. Possible drilling
refusal for light’ rigs would be expected in medium strength (or stronger) rock. Bored pile construction could
be adversely affected by the presence of groundwater and sands.

53.3 Suitability of Excavated Materials for Reuse as Fill

Except for soils that are organic, over-wet or contain over-size (i.e. >75mm} particles, materials recovered in
excavations should be suitable for re-use as fill, provided expansive behaviour can be tolerated or designed
for where reactive materials are used and near surface ‘silty sands' and any ‘clean’ sands are blended with
clay soils to improve their compaction properties.
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It is strongly suggested that any ‘silt’ materials (including the silty sands encountered at the test iocations)
not be used as structural fill without removal of organic matter and thorough mixing with bulk excavated clay
soils and/or weathered rock. 'Silts’ (and fine silty sands etc.) are very moisture sensitive, will be very difficult
to compact (and to compact over) without 'very tight’ moisture control and will lose considerable strength
when ‘over-wet’. However, it is anticipated that once all organic material is removed from silts, the organic
free soil could be used for non-structural fill (without blending) provided that the potential compaction
difficulties nominated can be acceptedtolerated.

The results of the laboratory testing indicate that the samples tested have a high potential for dispersion
{(Emerson Class No. of 2 and 3), and design and construction methods will need to be adopted to ensure that
these materials do not readily disperse e.g.:

. treating dispersive soils to reduce the dispersiveness; or

) placing dispersive materials in areas that cannot be affected by weathering/erosion (e.g. in the
centre of fill embankments, etc); or

. treating dispersive materials by mixing them with materials with a lower dispersibility; or

. adopting suitable surface/erosion protection measures that do not allow dispersive materials to be
exposed; and/or

° ensuring that those materials are properly and uniformly compacted (particularly around
penetrations).

534 Batter Slopes
534.1 ‘Soft’ Soils

In areas of 'soft’ soils (e.g. existing dams) and the thickness of these soils does not exceed 1m, it would be
prudent (at this thickness) for the 'soft’ clays to be removed prior to the placement of embankment fill (or
pavement) over them.

In areas of ‘deep’, ‘soft’ clays where it is impractical to remove the ‘soft’ soils, location by location design will
be required to prevent the presence of ‘soft' clays from adversely affecting pavement andfor embankment
performance.

5.3.4.2 ‘Stff Soils

Unsurcharged, batter slopes up to 3m to 4m high could be formed at the angles given in Table 8 below,
subject to confirmation by inspection during construction. Excavations greater than 4m depth in sails, fill and
extremely weathered rock may require benching (by approximately 1m to 2m) at mid-height. At the batter
slopes nominated, some movements at and behind the slope crest would be anticipated.
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Table 8: Maximum Unsurcharged Temporary Batter Siopes for Non Water Retaining Structures

T +® 44
Material Strength Temporary Batter Fermanent Batlar

Controlied Fill/Soil cohesive (stiff)"™ VAR 1v-2.50
non-cohesive (medium dense) 1V:2H 1V:3H
extremely low 1V:1H HV2H

Rock very low to low 1WV:1H 1V:1.5H
medium or stronger* 1V:0.75H 1V:1H

*  Depends on jointing and must be checked during excavation. Allowance should be made to flatten batters or to install
anchors or dowels if adverse jointing is encountered

Not underlain by ‘weaker’ materials

Flatter if fissured

+ Not affected by groundwater

-+

At the batter angles nominated in Table 8 there may be some localised slumping of batter slopes and it will
be necessary to ensure that the faces are protected from any surface water or groundwater seepage effects
(e.g. by grading sites away from siopes and/or the use of surface and subsurface drainage lines). It is also
suggested that an allowance be made in project costing for the installation of soil nailsirock dowels and
shotcrete over mesh 'as required’, to support localised zones of unstable material and for support of batters
that are cut steeper than the angles given in Table 8. The amount of mechanical support required will
depend on the required batter slope angle, the batter height and the batter materials etc.

All excavated and fill batters should be protected from weathering and erosion and be inspected by an
experienced engineer during excavation to confirm stability and revise batter slopes, if required.

Fill batters should be formed by over-filling by a minimum distance of 1m, followed by and cutting back to
profile, to assist with the achievement of adequate compaction of batter faces.

535 Batter Erosion Protection

It is anticipated that cut and fill batters at the site will erode and require ongoing maintenance. All exposed
fill should be protected from weathering, erosion and groundwater seepage.

It is suggested that consideration be given to concrete lining of collector drains to minimise erosion.

5.3.6 Subgrade and Fill Compaction

Following site stripping, the exposed subgrade in areas to be filled should be uniformly compacted to a
(Standard) dry density ratio of not less than 98%. Any 'soft spots’ encountered should be either tyned, dried
then recompacted, or excavated and replaced with compacted select fill. Based on the results of the bores
and test pits, it is anticipated that ‘soft’ spots, and possibly 'springs’, may be encountered in areas of cut
across the site.

In any areas of deep ‘firm’ clays (refer Section 5.3.4.1) the clays may be too deep to excavate and replace
and the use of a coarse granular ‘bridging layer may be required to enable a ‘stable’ subgrade to be
developed, over which compacted fill can be placed. Careful control will be required over bridging layer and
fill compaction to avoid further softening of the underlying clays. The placement of the bridging layer should
be undertaken under close engineering supervision, with the acceptance of the layer being based on proof
rolling.
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Ali fill which is to support structure loads and/or movement sensitive pavement/slabs, should be ‘controlled’,
i.e. placed in layers having a loose thickness of not more than 300mm and uniformly compacted to an
appropriate engineering specification. It is suggested that a minimum dry density ratio of 98% be adopted
for fill compaction, and that this be increased to 100% within 0.4m of design platform level in pavement
subgrade areas.

All fill should be placed at a moisture content greater than OMC (Standard compaction), to ensure adequate
fill compaction is achieved and to minimise the potential for future soil shrink-swell movements associated
with changes in moisture content. Soil moisture should not be ailowed to change during or following
construction.

The silty/sandy clays and extremely low to very low strength, weathered rock encountered on the site have a
low to moderate potential for scil shrink-swell movements associated with change in moisture content,
especially (but not only) if recompacted. It should be noted that over compacting reactive fill {particularly at a
moisture content below Standard optimum) should be avoided as potentially significant expansion could
occur on ‘wetting up’.

To assist with the achievement of adequate control over fill placement, geotechnical testing as set out in
Section 8 of Australian Standard AS3798 - 2007 Guidelines on earthworks for commercial and residential
developments would be required. It is recommended that the earthworks be undertaken under ‘Level 1’
geotechnical supervision and testing.

53.7 Bulking Factors

Based on past experience with similar materials at other site locations, it is considered that the average
‘bulking factor’ (ratic of compacted fill density to insitu density) may be within the range 0.9 to 1.0, for
materials placed using Standard compactive effort. It will be necessary to conduct extensive insitu and
laboratory density testing for confirmation of the average bulking factor.

5.3.8  Traffickability

Site traffickability over the majority of the site was very poor to impossibie to rubber tyred plant as a result of
rainfall during December 2010 and January 2011.

Prior to general site excavation it will be necessary to traffick the site to remove trees and strip topsoil etc. It
is considered likely that this process will result in a significant depth of soils being disturbed and softened,
especially (but not only), if the soils are ‘wet’. All such soils may require removal to spoil as it would be
difficult to ‘dry-back’ softened materials in an economic time frame.

Foliowing excavation, the exposed subgrade is expected to comprise a combination of clays, sands/clayey
sands and weathered rock. Site traffickability will be difficult to impossible in clays, sands/silts and extremely
low strength rock if ‘wet’, and subgrades comprising very low to low strength rock may also be difficult to
traffic following wet weather if the rock ‘breaks down’ under construction traffic.
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To assist with site traffickability, consideration should be given to the placement of a coarse granular working
surface over the base of the excavation. The required layer thickness wiil depend on the type of plant
proposed to traffic the site and should be determined on a case by case basis however, a layer thickness of
approximately 0.15m would be anticipated for 'light’ equipment. Such a layer would also help seal the
exposed subgrade from moisture loss and reduce potential subgrade swell movements on ‘wetting up’,

5.3.9 Site Drainage

During construction, the site should be graded such that water does not collect and pond over the site,
otherwise softening of the subgrade could result, especiaity under trafficking of construction plant and heavy
vehicles.

5.3.10 Topsoil

Silty sand type materials (‘topsoils') were encountered to between 0.2m to 0.5m thickness in all bores/test
pits, both exposed at ground surface or located beneath a surface fill layer.

The ‘silty sands’ are very moisture sensitive, will be very difficult to impossible to compact (and to compact
aver) without ‘very tight’ moisture control, will lose considerable strength when ‘over-wet’, and are expected
to be dispersive.

It is strongly suggested that any ‘silt’ materials not be used as structural fill without removal of the organic
matter and thorough mixing with bulk excavated ‘clay’ soils. However, it is anticipated that once all organic
materials are removed from ‘silts’, the organic free soil couid be used for non-structural fill (without blending)
provided that the potential compaction difficulties nominated can be accepted/tolerated.

5.3.11 Existing Dams

Existing dams are located on the site (refer Drawing No. 1). If any existing dams are located close to (or
below) proposed road pavement and/or fill embankments and/or building pad level etc., it will be necessary
to undertake specific design on a location by location basis to ensure that the influence of any retained water
is taken into account in pavement design and embankment stability.

If existing dams or parts of dams are to be incorporated into or below pavement/embankment areas it may
be necessary to remove all softened soils/collected silts down to a suitable strength subgrade (to be
approved by engineering inspection), prior to backfilling.

5.3.12 Acld Sulfate Soils

The Chromium Suite test results confirm that the soil samples tested contained existing acid, but that
negligible potential exists for the future oxidation of sulfur. 1t is considered that whilst the site soils are acidic
because of the site geology, they were derived from the in-place weathering of rock and are therefore not
acid sulfate soils and an Acid Sulfate Soil Management Pian will not be required for site development.

Because the ‘clayey’ site soils are of relatively low permeability, all cut to fill that is uniformly compacted in
accordance with an appropriate engineering specification, would be essentially impermeable and ‘acid
leachate’ would be negligible. However, if the soils are placed in loose stockpiles and exposed to the
weather, they may leach acid and may therefore require the construction of a containment bund such that
run-off can be collected and tested prior to leaving the site.
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As a general precaution, all stormwater collected during earthworks should be checked for pH prior to off-site
discharge; if the pH is outside the range 6.5pH to 8.5pH units, it should be treated to bring it within this

range, prior to discharge.

It is suggested that all earthworks be inspected by an experienced engineer to ensure that if any {currently
unidentified) zones of ASS do exist, they are identified and the soils appropriately treated.

54 Groundwater Control

Based on the results of the fieldwork, it is considered that free groundwater seepage could occur in cut
areas, and around the cut-fill line(s) and that the ground water level has the potential to rise with rainfall.
Excavation at the site will need to be properly drained so that groundwater does not cause wetting up and
softening of subgrade soils and/or uplift of pavements/ slabs etc.

It is strongly suggested that costing provisions be made for the groundwater control measures indicated
below, and careful assessment at the time of construction should be undertaken in order to finalise drainage
and groundwater control design.

Temporary groundwater control measures should include open graded drains across the site. The number,
location and depth of open drains would be dependent on the season and prevailing weather conditions at
the time of earthworks.

Permanent control of groundwater will require detailed analysis and design on a location by location basis,
but would be expected to require at least the installation of a ‘deep’ drain at the toe of cut slopes. It would
also be expected that drain design would probably incorporate slotted PVC pipe and free draining backfill,
and an impermeable seal (either clay, or concrete) at the top of the drain. Grading the crest of cuts back
from the slope, or alternatively, provision of a lined crest ‘spoon’ drain, is recommended fo minimise erosion
caused by up-slope run-off down exposed batter faces.

55 Reactive Ground Movement

5.5.1 Estimated Magnitude

The potential order of characteristic surface movements (y.) that could occur at the site has been assessed
based on the information and methods presented in AS2870 (which assumes soil shrinking and swelling due
to change in soil moisture content through 'normal’ seasonal moisture variations). Potential characteristic
surface movements have been estimated based on the method described in AS2870 using the following
equation:

H,
¥, = [al,, Audh
0

where H; maximum depth of seasonal moisture variation (estimated as 2.3m at Ripley);
a ratio of laterally restrained to laterally unrestrained movement;
Iss shrink-swell index; and
Au sail suction change (taken as 1.3pF maximum at Ripley).
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As a guide to the potential order of magnitude of reactive soil movement at the site, characteristic surface
movement (y;) values have been calculated at three test pit locations (Test Pits 9, 16 and 35) which
generally represent a range of reactive clay depths as encountered in the test pits. The calculations have
been undertaken using the estimated shrink swell index values given in Table 9, and the results are
presented in Table 10.

Table 9: Estimated Shrink Swell Index Values Used for y, Calculations

Adopled

hatarial

Shriik-Swollindex - 1s5 [WpE)

Clayey/Sandy Silt 1.0-20
Silty Sand e |

Silty Clay 3.0-86.0

Sandy Ciay 20-3.0

Extremely iow strength Sandstone 05-10
Very low strength {and stronger) Sandstone 0.0

The characteristic surface movements (y.) given in Table 10 have been calculated using the methods and
parameters discussed above, assuming normal seasonal moisture/suction variations and the ground surface
conditions encountered in each nominated bore. If reactive materials are used to fill the site, then the
calculated characteristic surface movement values would increase significantly above those given in
Table 10. It is considered essential that the estimated characteristic surface movement values given above
for the site be recalculated once site earthworks are completed. It should be carefully noted that the
calculated surface movement values given above do not inciude any allowance for ‘abnormal’ influences

such as vegetation effects, poor site drainage etc.

Table 10: Estimated Characteristic Surface Movements

Caloulated
Lharactorstic

Tosl Pils Stratioraphy Surface

Movamani

¥ bmim )

9 Silty Sand to 0.3m, then Sandy Clay to >3.0m 35-565
16 Silty Sand to 0.4m, Sandy Clay to 1.9m, then very low strength Sandstone 25-35
35 Silty Sand to 0.4m, Sandy Clay t¢ 1.1m, then Sandstone 10-20

In fill materials the characteristic surface movements could vary significantly from the estimated values given
in Table 10 and the reactivity of any fill (and shrink-swell movements) should be assessed once sources are
known, if control of reactive fill movement is required. !t is also strongly suggested that reactive soils be
tested following completion of earthworks, if confirmation of the estimated shrink-swell movements is
required.

5.5.2 Design Considerations

The clays (and some clayey sands) and extremely low to low strength sandstone, encountered on the site
are expected to generally have moderate potential for shrink-swell movements associated with change in
moisture content. If recompacted, the reactivity of these materials may significantly increase, which will need
to be allowed for in the estimation of future shrink-swell movement. It should be noted that heavily
compacting reactive fill {particularly at a moisture content below standard optimum}, should be avoided, as
potentially significant expansion could occur on ‘wetting up’.
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The natural soil {and extremely low strength rock) profiles encountered in the bores have potential for
reactive movement under normal seasonal effects, if moisture content/suction change can occur.
However, existing or future vegetation, fill, earthworks or ‘abnormal’ moisture conditions could potentially
result in very significant changes (increases) to site reactivity and the following issues should be very
carefully considered in design as a consequence:

° Where controlled fill is placed over a natural soil subgrade, higher characteristic movements than
those nominated in Table 10 could potentially apply (as AS2870 indicates that the ratio of lateral
restrained to unrestrained movement will increase), unless fill reactivity is significantly iess than that
of the existing site soils. If filling of the site is proposed, a revised site classification will be required,
taking into account the actual reactivity, compaction and depth of fill used,

. Vegetation (particularly, but not only, medium to large frees) has the potential to significantly
increase soil suction change magnitude and depth (Au and H, respectively in the equation above),
which leads to a significant increase in potential reactive soil movements adjacent to existing {or
proposed) tree locations. Unless the existing trees at the site are removed well in advance of
construction {i.e. one year in normal seasons and longer in drought) or trees are prevented from
adversely affecting movemnent sensitive areas (e.g. by the construction of root barriers around the
trees) footing design must allow for significantly higher reactive soil movements than are nominated
above.

e Abnormal subgrade moisture variations could potentially result in adverse, non-uniform reactive
movements that are significantly greater than those nominated above for ‘normal’ seasonal moisture
changes. The risk of ‘abnormal movement occurring could be reduced by ensuring that over-
watering of gardens, ponding water, broken/leaking pipes, planting trees/shrubs ‘close’ to structures,
efc. do not occur.

As the materials underlying the site are reactive, ‘usual good engineering practices’ should be adopted for
design and detailing in movement sensitive areas if soil moisture content/suction changes can occur and
control of reactive ground movement is desired. In particular, the following are recommended:

. trees/shrubs should not be planted or be allowed to remain closer than 1.5 times their mature height
to movement sensitive features (unless significantly greater reactive movements than thase
nominated in Table 10 are designed for);

. subgrade moisture should not be allowed to change during or following construction;

® site grades shouid be designed to readily shed water and prevent ponding around footings and other
movement sensitive areas. Gradients should be confirmed as part of detailed earthworks design,
however, a gradient of not less than 1:20 is suggested to prevent local ponding; and

s services should be designed to be flexible, to prevent any leakage and to rapidly remove any
leakage, if it should occur.

5.6 Retaining Walls

Permanent retaining wall pressures can be obtained for ‘flexible’ and ‘rigid" walls under drained,
unsurcharged conditions, with horizontal backfill, using a triangular pressure distribution in conjunction with
the following parameters:
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¢ Total Weight: 1.9m? (soilffill)
2.3t/m> (rock)
¢ Flexible Walls: ‘Active’ Pressure Coefficient (k,): 0.45 (soils and fill)
0.40 (extremely low strength rock)
0.35 (very low to low strength rock)
 Rigid Walls: ‘At Rest’ Pressure Coefficient (k,): 0.60 (soils and fill}

0.55 (extremely low strength rock)
0.50 {very low to low strength rock)

Due allowance must also be included in the calculation of wall pressure for groundwater pressure, back fill
compaction, surcharge effects from adjacent structures andfor construction loading, the effects of sloping
retained materials, reactive soilffill pressures etc,

Even if a drainage system is instalied behind retaining walls, consideration should be given to the potential
for water pressures to act on the wall as elevated groundwater levels may occur during or following
prolonged ‘wet’ weather, or from blocked drainage etc. Drain design should incorporate free draining backfit!
and slotted pipe discharging into a sealed disposal system.

Where retaining walls are located on or close behind slopes, global stability of the overall slope must also
be checked (i.e. check for potential instability of materials occurring beneath the wall footing).

Careful consideration will need to be given to wall and/or structure detailing where settlement sensitive
structures/features are located situated ‘close’ to the top of flexible’ retaining walls.

5.7 Embankment Settlements

For the stiff to hard clays generally encountered in the test pits and bores, the majority of any settlement of
any fill placed over such subgrades would generally be expected to comprise fill setlement under ‘self-
weight'. Actual fill settlement should be determined by analysis as part of bulk earthworks design, however
as a preliminary guide fill setlement under self-weight would not be expected to exceed 0.5% to 1.0% of the
thickness of the fill, for fill depths to 3m to 4m maximum.

The preliminary settiement estimate given above does not include any allowance for settlement within any
existing 'uncontrolled’ fill due to poorly compacted zones or inclusions of deleterious materials, as such
settlements cannot be accurately predicted and can vary significantly over short distances and it was
assumed that all uncontrolled fill would be removed as part of site development. The settlement estimates
are also based on no ‘soft’ clays being present in fill subgrade areas.

The estimated settlements do not include any allowance for structural load or movement due to reactive
soilffill behaviour.

it would be expected that approximately 60% to 80% of the estimated fill setlements should have occurred
at the completion of earthworks,
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5.8 Foundations

Foundation selection will be dependent upon structural loadings, the tolerance of structure to movements
{including settlements under loads and shrink-swell movements) and groundwater conditions at the time of
construction etc. #t will be essential to 'cut-off from structures the effects of adjacent trees, otherwise
significant adverse affects could be experienced due to large and non uniform reactive soil movements, of a
magnitude significantly greater than estimated in Section 5.5.

It is suggested that the proposed structures be designed to be as flexible’ as possible, including construction
joints, to allow for potentially significant differential movement due to reactive soil behaviour.

Local variations in soil and rock strength and depth could be expected to occur over the site, and it is
suggested that a ‘flexible’ approach be adopted for foundation design, construction methodology and costing
so that foundation sizes and founding depths can be readily adjusted as required during construction without
incurring significant construction cost/time penalties.

It is suggested that an experienced geotechnical engineer inspect all footing excavations prior to casting to
ensure bearing capacity at foundation level is adequate and to confirm final foundation dimensions. All
footing excavations should be clean, dry and free of loose/softened materials immediately prior to casting.

Design of strip and pad footings for minor structures could be based on the maximum working bearing
pressures nominated in Table 11. It will be necessary to allow for the use of ‘mass concrete’ to extend
footings to found in rock.

Table 11: Working Bearing Pressure for Strip & Pad Footings

hWakimirm Bearing

Material Strenath
Prossure (kPa)”

Controlled Fill_- Level 1 (placed and compacted to Section 5.3) ' 100
firm Not recommended

) stiff 100

I

Silty/Sandy Ciay very stiff 150

hard 250

Sandstone extremely low 350

very low 500

* Not underlain by any 'softer’ material

At the values of stress nominated in Table 11 approximate individual footing settlements (due to structural
loads only) would not be expected to exceed 1.0% to 1.5% of footing width for properly constructed pad
footings, or 2.0% to 2.5% of footing width for properly constructed strip footings. Actual foundation
settlements should be checked by analysis once footing sizes and loads are confirmed.

5.9 On-Ground Slabs and Pavements

Subgrade properties are likely to vary across the site following earthworks, and detailed assessmentftesting
will be required at the time of construction in order to confirm design values. For the purposes of initial
costing and preliminary design, design of on-ground slabs and pavements, cast over a natural soil or rock, or
controlled fill subgrade, could be based on the parameters presented in Table 12.

butlerpariners.com.au Page 271




gectechnical = environmental « groundwater

gen—

Residential Sutdivision - Lois T lo 11

Cnr Ripisy & Fischer Roads, Ripley Veilsy
Project No. 81C-2188

23 Mareh 2071

Table 12: Subgrade Design Parameters

Modulus of Subgrade Reaction

Subgrade Type

i {kFalmm) w
Silty Clay (natural or controlled fill) 2-4 20-30
Sandy Clay (natural or controlled fill) 3-8 ' 25-40
Clayey Sand (natural or controlled fill) 5—10 30-50
Silty Sand (natural or controlled fill) 8-10 40-50
Sandstone (natural or controlled fill) 20-30 50 - 80

* For transient loading only; ! May break dawn under compaction, leading to degraded properties

The values presented in Table 12 are based on the assumption that the subgrade is prepared ir accordance
with Section 5.2

On-ground slabs should be fully dowelled and joints between siabs sealed to controi differential movements
and minimise under-slab moisture changes. It is suggested that floor slabs be tied into shallow footings to
prevent relative movement. However, if slabs are not tied in, they should be detailed to enable movement,
independent of foundations, fixtures, etc.

BUTLER PARTNERS PTYLTD

Reviewed by:
BRUCE BUTLER MIKE NEIGHBOUR
Senior Principal Principal
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Important Information afiout Your
beotechnical Engineering Report —

Subsurlace prablems are.a prncipal cause of construction delays, cost Overcins, clatms, and disniles.

Wiiile you cannet eliminale all sueh risks, you can manage them. The fallawing infordiation is provided to help

Geotechnical Services Are Performed for
Specitic Purposes, Persons, and Projects
Geotechnical engineers struclure their services to meet the specific needs of
their clients. A gectechnical engineering study conducled for a civil engi-
neer may not fulfill the needs of a construction conltractor or even another
civil enginer. Because each geotechnical engineering study is unique. each
geolechnical engineering report is unique, prepared solely for the client, No
one except you should rely on your geotechnical engineering report without
first conferring with the geotechnicat engineer who prepared it. And no one
— noi even you — should apply the repor for any purpose of project
except the one originaily conternplated.

Read the Full Report

Serious problems have occusred because those relying on a geolechnical
engineering report did not read il all. Do not rely on an executive summary.
Do not read selected efements only,

A Geotechnical Enginesring Report Is Based on

A Unique Set of Project-Speciic Factors
Geolechnicat engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors inciuds: the
client’s goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and configuration; the location of
the structure on the site; and other planned or axisting site improvements,
such as access roads, parking lots, and underground witities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

¢ qot preparad for you,

e ot prepared for your project,

e ot prepared for the specific site explored, o

* completed before important project changes were made.

Typical changes that can erode the reliability of an existing geatechnical

engineering report include those that affect:

® the function of the proposed struclure, as when f's changed from a
parking garage to an office building. or from a light industrial plant
to 4 refrigerated warghouse,

. .

= elevation, configusation, location, orientation, or weight of the
proposad structure,

e composition of the design leam, or

*  project ownership.

As a general rule, always inform your geotechnicat engineer of project
changes—even minor ones-—and request an assessment of their impact.
Geotechnical engineers cannol acoept responsibilily or fiabilily for problems
that occur becavse their reports oo no! consider developments of which
they were not informed.

Sulisurface Confitions Can Change

A geotechnical engineering report is based on condilions thal existed 21
the time the study was performed. Do nof rely on a geotechnical engineer-
ing report whose adequacy may have been affected by: the passage of
time; by man-mad events, such as construction on or adjagent to the site;
or by natural events, such as floods, earthquakes, or groundwater fluciua-
lions. Afways contact the geotechnical engineer befora applying the report
to delermine if it is stili refiable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions anly at those poinis where
subsurface lests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion aboul subsurface condilions Ihrougheut the
site. Actual subsurface condilions may diffe—somelimes significantly—
from those indicated in your repart. Retaining the geotechnical engineer
wha developed your report to provide construction observation is the
most effective method of managing the risks associatad with unanticipated
conditions,

A Report's Recommendations Are Aot Final

Do not overrely on the construction recommendations included in your
report. Those recomimendations are not final, because geotechnical engi-
neers deveiop them principally from judgment and opinion. Geolechnical
engineers can finallze their recommendations only by observing actual

. J




subsurtace condilions revealed during construction. The gestechnical
engineer who developed your report cannol assume responsibility or
liability for the report's recommendalions If at engineer does not perform
consiruction observation.

A Geotechnical Engineering Report is Subject to
Misinterpretation

Other design team members’ misinterpretalion of geotechnical enginesring
reports has resufied in costly problems. Lower thal risk by having your geo-
technical angineer confer with appropriate mernbers of the design team afier
submitting the report. Also retain your geolechnical engineer to review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer pariicipale in prebid and preconstruction
conferences, and by providing construction observation.

Do Not Redraw the Enpineer's Logs

Geotechnical engineers prepare finai boring and lesting logs based upon
their interpretation of field Jogs and laboratory data. To prevent errors or
pmissions, the logs included in @ geolechnical engingering report should
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or lectronic reproduction is acceptable, but recognize
hat separaling logs from the report can elevale risk.

Give Contractors a Gomplete Report and
Guidance

Some owners and design profassionals mistakenly believe they can make
contractors liable for unarticipated subsurface conditions by limiling what
they provide for bid preparation. Ta help prevent costly probiems, give con-
tractors the complete geotechnical enginsering report, but preface it with a
clearly written letter of iransmitial. In thal letter, advise contractors that the
report was nol prepared for purposes of bic developmenl and that the
reporl's accuracy is limited; encourage them to confer with the geotechnical
engineer who prepared the report {a modesl fee may be required) and/for lo
condugt additional study fo obtain the specitic types of information they
need or prefer. A prebid conference can also be valuable. Be sure contrac-
lors have sufficient time to perform additional study. Only then might you

¢ beina position to give coniractors the best information available 1o you,

i while requiring them fo af least share some of the financial responsibilities
stermming from unanicipated conditions.

Read Responsibifity Provisions Closely

Some clients, design professionals, and contractors do not recognize that
geolechnical engingering is far less exact than other engineering disci-
plines. This lack of underslanding has created unrealistic expectations that

-

have led to disappoiniments, claims, an disputes. To help reduce the risk
of such outcomnes, geotechnical engineers commaonly include a variety of
explanatory provisions in their repors. Sometimes labeled “mitations®
many of these provisions indicate where geotechnical enginesrs’ responsi-
bilities begin and end, o help others recognize their own responsibilities
and risks. Read these provisions ciosely. Ask questions. Your geotechnical
sngineer should respond fully and frankiy.

Geoenvironmental Concerns Are Not Covered

The equipment, lechniques, and personnal used to perform a geoenviron-
menial study ditfer significantly from those used lo perform a geolectinical
study. For that reason, a geolechnical engineering report does not usually
Telafe any geoenvironmental findings, conclusions, or recommendations:
6.0., aboul the likefihood of encountering underground storage tanks or
reguiated contaminants. Linanticipated environmental problems have fed
to numerous project faflures. \f you have nof yet oblained your own geoen-
vironmental information, ask your geotechnical consultant for risk man-
agement guidance. Do not rely on an environmental report prepared for
S0meone eise.

Obtain Professional Assistance To Deal with Mold
Diverse sirategies can be applied during building design, construetion,
operation, and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the express purpose of mold prevention, integrated into a com-
prenensive plan, and execuited with diligent oversighl by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies wcus on keeping building surfaces dry.
While groundwater, water infiftration, and similar issues may have been
addressed as part of the geotechnica| engineering sludy whose findings
are conveyed in this report, the geolechnical engineer in charge of this
project is nol a mold prevention consultant; none of the services per-
formed in connection with the geotechnical engineer's study
were designed or conducted for the purpose of mold preven-
tion. Proper implemeniation of the recommendations conveyed
in this report will no! of self be sufficient to prevent mold from
growing in or on the situcture involved.

Rely, on Your ASFE-Mamber Geotechncial
Engineer for Additional Assistance

Membership in ASFE/THE Best PeoPLE on EARTH exposes geotechnical
engineers {o a wide array of risk management techniques that can be of
genuine benefil for everyone involved with a construction project. Confer
with your ASFE-member geolechnical engineer for more information.

/

ASFE

TAE BEST PIOFIE OH EARTH

8811 Colesville Road/Suite G106. Silver Spring, MD 20910
Telephone: 301/565-2733  Facsimile: 304/589-2017
e-mail info@asfe.org  www.asfe.org

Cog: vight 2004 by ASFE. Inc. Duplication, repraduction cr copying of this document. in whole ar In part, by eny means wiriscavar, is strictly prohisited. except with ASFES
specific vniten permission. Excerpling. cuoling, or cthervise extracting wording Jrom this document is permitted only with the sxprass veritlen permission of ASFE, and only fo-
purpases of scholarly research or book review. Only members of ASFE may use this document as 2 complement 1o or a5 an efement of 2 geolechnical snginesring report. Any othe:
fiem. irdividial, or other emiity that so uses this document without being cn ASFE member could be commiting nzgligent or intentional {fravdutent) misreprasentation.
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TEST PIT REPORT

Client: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 1o 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B

TESTPIT 1

Page No: 10of 1
Date: 24 january 2011
Ground Surface Level; RL64.7m*

g 8
3 Description E: 3 -
E - | Bl 9 | E g
g Elzs| 21|¢ %
-3 = = g 7] §
[= o = (] o [
0 547 0
SILTY SAND (SM) 9
T~ - grey-brown, fine to medium grained sand 02
4 SANDY CLAY (CL)/CLAYEY SAND (SC) 04
- very stiff, grey, yellow and orange, fine to medium grained sand with bands of ' pp>500
- clayeysand 06
1 —
i 15 r o
N SANDSTONE (DW) 155 1s{50)=0.9(j)
- low 1o medium strength, grey and yellow, fine to medium grained / 53.0
End of Test Pit at 1.55m -
2- {Refusad)
52.0-
. -
51.0—
. 4
50.0—
.| i
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test {kPa)
B Bulk Sample U Undisturbed Tube {50mm diameter) I8(50) Point Load Test Result {MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580
Bucket Size: 500mm
Groundwater: No free groundwater ercountaied during excavation

Remarks: *Approximate reduced leve| interpolated from Unreferencad Deawing No: 35480048 *Proposal Plan Ext2'.dwg, received on 19 .01.11




TEST PIT REPORT

Client: SHD Services Piy Ltd

Project: Residential Subdivision - Lots 110 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Profect No: (10-218B

TESTPIT 2
Page No: 1of1

PARTHNERS

Dafe: 24 January 2011
Ground Surface Level: RLB2.2m*

o & 2
£ Description 5 = 3 2
— — o -
g S| 2 E| & %
[=1 [ = & g -
0 62.2 00
SILTY SAND (SM) ’
-t~ - grey-brown, fine to medium grained sand 0.2
|  SANDYCLAY(C] 04
- very stiff, grey, yellow and orange, fine to medium grained sand 05 pp=400
14
il
SANDSTONE (XW/DW) 610 ]g 1s(50)=0.1(i)
- - very low to low strength, grey and yellow, fine to medium grained '
SANDSTONE (DW) 19
2—_- low strength, grey-brown, grey and yefiow, fine to medium grained 2.0 Is{50)=0.1(i)
i End of Test Pitat2m 60.0—
{Refusal)
3~ 4
4 59.0~
4 — -
i 58.0—
5 .
D  Disturbed Sample €  Environmental Sample Pp  Pocket Penctrometer Test (kPa)
B Builk Sample U  Undisturbed Tube (S0mm diameter) 1s{50) Point Load Test Result (MPa)
v Vane Shear Strength {Uncorrected)kPa
Rlg: Case 580

Bucket Size: 800mm
Groundwater: No free groundwater encountered during excavation
Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2'.dwg, received on 19 .01.11




TEST PIT REPORT

Client: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 1 to 11
Location: Crr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B

TESTPIT 3

Page No: 1of 1
Date: 24 January 2011

PARTNERS

Ground Surface Level: RLE4 Om*

. 3 £
3 Description . el 3 =
= — g o = 2
s E' o] 2] l':" |§
0 84.0
SILTY SAND (SM) p o
T~ - grey-brown, fine to medium grained sand 0.2
| SANDY CLAY (Ch : 0.4
- stiff to very stiff, grey, yellow and orange, fine to medium grained sand 5% D ’ pp=300
g - 06
0.8 .
1-. SANDSTONE (DW) £3.0 10 I5(50)=0.1{i)
- very low to low strength, dark grey, grey and yeilow, fine to medium grained / '
End of Test Pit at 1 m |
= (Refusal) .
2 62.0+
3-1 61.0-]
4— 60.0
. .
. ]
5 59.0
D Disturbed Sample E Environmental Sample pp  Pocket Penetrometer Test (kPa)
B Bulk Sample U Undisturbed Tube (50mm diameter) 15{50) Point Load Test Result (MPa)

v Vane Shear Strength (Uncorrecied)iPa

Rig: Case 580
Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation
Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364900AS "Proposal Plan Ext2' dwg, received on 19 .01.11




TEST PIT REPORT TR

Client: SHD Services Pty Lid TESTPIT 4
Project: Residential Subdivision - Lots 110 11 Page No: 1 of 1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Date: 24 January 2011
Profect No: 010-218B Ground Surface Level: RL58.0m*
. g 8
3 Description ? = 3 -
- — K = ]
g Elg| 8| £ 3
a é = 1 a [V
0 58.0
SILTY SAND {SM)
T~ - grey-brown, fine to medium grained sand A
| SANDYCLAY(C}
- stiff to very stiff, grey, yellow and orange, fine io medium grained sand pp=300
1 57.0 .
SANDSTONE (DW) 18(50)=0.1(i)
-~ - very low to low strength, grey and ystiow, fine to medium grained
. End of Test Pitat 1.2 m .
{Refusai)
2 56.0—
34 55.0
4-] 54.0—
3 N
5 53,0
D  Disturbed Sample E  Environmental Sample pp  Pocket Penetrometer Test (kPa)
B Bulk Sample U  Undisturbed Tube (50mm diameter) ls(50) Point Load Test Result {(MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation

Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2' .dwg, received on 19.01.11




TEST PIT REPORT

PARTNERS

Client: SHD Services Pty Ltd TESTPITS
Project: Residenttal Subdivision - Lots 1 to 11 Page No: 1of1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Date; 24 January 2011
Profect No: 010-218B Ground Surface Level: RL56.2m*
@
T Description E S T %
— — [} —— L1
3 Elg| 2| ¢ &
a 2| 3 a3 a 2
0 56.2
SILTY SAND (SM) 0.0
T--._- grey-brown, fine to medium g{ained sand i - 0.2
d__ -lightgrey T
SANDY CLAY (Cl) 05
- very stiff, grey, yellow and orange, fine to medium grained sand 07 pp=350
SANDSTONE (DW)
1 -very low to low strength, grey and yellow, fine to medium grained 1.0 ;
11 I5(50)=0.1(i)
550
End of Test Pit at 1.2 m
{Refusal)
2- |
. 54.0
3 _
_ 53.0+
4- i
| 52.0-
5_
Disturbed Sample E  Environmental Sample pp  Pocket Penetrometer Test {kPa)
B Bulk Sample U Undisturbed Tube {50mm diameter) Is(50) Point Load Test Result (MPa)

vV Vane Shear Strength {Uncorrected)kPa

Rig: Case 580
Bucket Size: 600mm
Groundwater: No free groundwater encounietad during excavation

Remarks: *Approximate reduced leve! inferpolated from unreferenced Crawng No. 36450048 ‘Proposal Plan Ext2’.dwg, received on 19 .01.11




TEST PIT REPORT

Cliant; SHD Services Ply LtG TESTPIT6
Project: Residential Subdivision - Lots 1 o 11 Page No: 1of1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Date: 24 January 2011
Project No: 010-218B Ground Surface Level: RL57.5m*
. & £
3 Description & e 3 F
El £ £ = x
g = 2 E i ¥
a [ 3 -] a =
0 57.5
SILTY SAND (SM) 0.0
- grey-brown, fine to medium grained sand 0.2
|  SANDY CLAY(Cl) 04
- stiff, grey, yellow and orange, fine to medium grained sand 57.0-£ ' pp=250
. ; 06
1 e i
- very sfiff
1™ sANDSTONE oW) ]2 15(50)=0.2()
- low strength, grey and yellow, fine to medium grained 56.0 ‘
. End of Test Pit at 1.7 m
7] (Refusal) 7
55.0-
N i
54.0
n -
53.0
; i
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test (kPa)
B Bulk Sample U Undisturbed Tube (50mm diameter) Is{50) Point Load Test Result (MPa)

v Vane Shear Strength (Uncorrected}kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation

Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2' dwg, received on 19 .01.11




TEST PIT REPORT

PARTNERS

Client: SHD Services Pty Lid TESTPIT7
Project: Residential Subdivision - Lots 1 to 1 Page No: 1 of 1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Date: 17 February 2011
Project No: 010-218B Ground Surface Level: RL55.2m*
- & 2
E Description ? & 3 §
— = o -
ﬁ_ E S = .:i- [
5 25| §| 3 3
55.2
0 surv sanp sm 00
“T~._- grey-brown, fine lo medium grained sand - 02
- -light grey
SANDY CLAY (C}) 0.5 pp=400
| - very sfiff, grey, yellow and orange, fine ta medium grained sand 07 pp=500
e
o1 “very stiffto hard T
| 25 pp>500
3 ]
Endof Test Pl al3m
4 4
. 51.0-
4 J
5 =
D  Disturbed Sample E Environmental Sample pp  Pocket Penetrometer Test (kPa)
B Bufk Sample U  Undisturbed Tube {50mm diameter) Is(30) Point Load Test Result (MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountared during excavation

Remarks; “Approximae reduced level interpriated from Unrefersnced Drawing No. 364800AS ‘Proposal Plan Ext?' dwg, received on 19,0111




TEST PIT REPORT

Client: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 110 11
Location: Cor Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B

FARTNERS

TESTPIT 8

Page No: 1of 1

Date: 24 January 2011

Ground Surface Level: RL83.3m"

= w
T Description §; S 3 §
& E| 2 | s &
B S| 8| E| § F
[=] (4 o 0'3 3 ﬁ
0
SILTY SAND (SM)
1\ - grey-brown, fine to medium grained sand
| SANDYCLAY(Cl) pp=400
- very sfiff, grey, yellow and orzngs, fine fo medum grained sansd
SANDSTONE (DWW}
- low strength, dark grey, grey and yellow, fine to medium grained
1 - medium to high strength Is(50)=1.1{})
i End of Test Pit at 1 m i
(Refusal) 62.0-
. -
61.0
N i
60.0—
. i
59.0—
. i
D Disturbed Sample E Environmental Sample pp  Pocket Penetrometer Test (kPa)
B Bulk Sample U Undisturbed Tube {50mm diameter) Is{50) Point Load Test Result (MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580
Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation

Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2'.dwg, received on 19.01.41




TEST PIT REPORT

Client: SHD Services Piy Ltd TESTPIT9
Project: Residential Subdivision - Lots 1 to 11 Page No: 1 of 1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Date: 24 January 2011
Profect No: 010-218B Ground Surface Level: RL52.7m*
- g £
3 Description & Py 3 =
£ — 8 o E 2
£ El 2 8| & =
o é = o [ 8
(=1 = ] (= [
0 _ 52.7
SILTY SAND (SM) 0.0
- - grey-brown, fine to medium grained sand 0.2
1 SANDY CLAY(Ci}
| - very stiff, grey, yeflow and arange, fine to medium grained sand
520
T i 0.8 =
pp=
15 10
- very stiff to hard, greyan;i_}ai;.iﬁ S ' T 51.0-5
2- 20 pp>500
- 50.0
- with {(XW) sandstone bands _ o
4 —
End of Test Pitat 3 m ~
49,0
. 4
48.0—
. 4
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test (kPa)
B Bulk Sample U Undisturbed Tube (50mm diameter) Is{50) Point Load Test Result (MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation

Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2'.dwg, received on 19 .01.11




TEST PIT REPORT

Client: SHD Services Pty Ltd

Projact: Residential Subdivision - Lots 1to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B

TEST PIT 10
Page No: 1of 1
Date: 24 January 2011

PARTNERS

Ground Surface Level: RL51.0m*

- -3 2
3 Description o = 3 2
- = K- K] — 9
£ £ 02| B | £ %
a e s @ a =
0 51.0 i
SILTY SAND (SM) D ’
1 - grey-brown, fine to medium grained sand 0.2
1 SANDY CLAY (C)
| - stiff to very stiff, grey and yellow, fine to medium grained sand
_ 08 pp=300
4 50.0— 10 pp>500
4 -very stiff
| T SANDSTONE [oW) D | 13 I8(50)=0.2()
- low strength, grey and yellow, fine to medium grained '
- lowto medium strength T 0| {7 Is(50)=0.3()
2 End of Test Pit at 1.8 m 49.0—
(Refusal)
3 48.0-
4 47.0+
5 46.0—
D  Disturbed Sample E  Environmental Sample pp  Pocket Penetrometer Test (kPa)
B Bulk Sample U Undisturbed Tube (50mm diameter) is(50) Point Load Test Result {MPa)
V  Vane Shear Strength (Uncorrected)kPa
Rig: Case 580

Bucket Size: 500mm
Groundwater: No free groundwater encountered during excavation
Remarks: *Approximate reduced level interpolaled from unreferenced Drawing No. 384900AS 'Proposal Plan Ext2'.dwg, received on 19 .01.11




TEST PIT REPORT

Clisnt: SHD Services Pty Ltd TESTPIT 11
Project: Residential Subdivision - Lots 1 1o 11 Page No: 1 of 1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Date: 24 January 2011
Project No: 010-218B Ground Surface Level: RL56.5m*
(-3
T Description = S 3 %
E—4 — o —
iy ElS| B | g &
B - = ] @ ]
[=1 [ | o =1 -
0 SILTY SAND (SM) 5 0.0
~I~ - grey-brown, fine to medium grained sand 0.2
| CLAYEY SAND (5C)
- very sliff, grey, yellow and orange, fine to medium grained sand with bands of 05
<  sandy clay D 8 g pp=400
SANDSTONE (DW) D 0.9 Is{50)=0.4(i)
1 —\- low ta medium strength, dark grey, grey and yellow, fine to medium grained
. End of Test Pit at 0.9 m
] {Refusal) 7
55.0
) i
54.0
N 4
1 53,0
..l
4_
4
| 52,0~
5 ]
D Disturbed Sample E Environmental Sample pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U  Undisturbed Tube (50mm diameter} Is{50} Point Load Test Result (MPa)

v Vane Shear Strength (Uncorrected}kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation

Remarks: "Approximate reduced level interpolated from unreferenced Drawing No. 364300AS ‘Proposal Plan Ext2'.dwy, received on 19.01.11




TEST PIT REPORT

Client: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 1to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B

TESTPIT 12

Page No: 1 of 1

Date: 17 February 2011

Ground Surface Level: RL48.8m*

[
- & £
=3 Description = = T §
E _ o E
£ E12| B | &
8 2| 5| 4| &
48.8
T suTvsano sm 5 | %
T~-._- grey-brown, fine to medium grainedsand - 0.2
. -light grey
| SANDYCLAY(C)) 5 05
] - stiff, grey, yellow and orange, fine to medium grained sand 0 07 pp=220
' &1 09 o
1-{| SANDSTONE (DW) D 10 1s{50)=0.1(i}
- very low to low strength, grey and yellow, fine to medium grained ’
End of Test Pitat 1.2 m
T (Refusal) §
| 47.0
2 _
= 46.0—
34 _
_ 45.0—
4 ]
. 44.0+
5— i
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test (kPa)
B Bulk Sample U  Undisturbed Tube (S0mm diameter) I8(50) Point Load Test Result (MPa)
Vv Vane Shear Strength (Uncorrected)kPa
Rig: Case 580

Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation
Remarks: “Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2'.dwg, received on 19 .01.11




U 7T L E R

TEST PIT REPORT

PARTNERS
CHient: SHD Services Pty Ltd TESTPIT 13
Project: Residential Subdivision - Lots 1 1o 11 Page No: 10f1
Location: Crv Ripley & Fischer Roads, Ripley Valley Date: 17 February 2011
Project No: 010-218B Ground Surface Level: RL55.6m"
- - & 2
E Description ) s 3 §
2 E| 2 2 % [
2 g | S| 5| & E
0 55.6 00
SILTY SAND (SM) !
~+-.._- grey-brown, fine to medium grained sand N e 02
- light grey 04
| SANDY CLAY (Cf) 2
- very stiff, grey, yellow and orange, fine to medium grained sand 550 8_6, Pp>500
1  SANDSTONE (XW) 0.8 ts(50)=0.01(i}
- extremely low strength, grey and yellow, fine to coarse grained
] End of Test Pitat 1.1 m -
. (Refusal) i
- 54.04
2 _
. B3.0—
KE 4
- 52,0
4| i
- 51.0—
5 H
D  Disturbed Sample E  Environmental Sample pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U  Undisturhed Tube (50mm diameter} 1s{50) Point Load Test Result (MPa)

¥V Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 800mm

Groundwater: No free groundwater encountered during excavation

Remarks: “Approximale reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2'.dwg, received on 19 .01.11




TEST PIT REPORT —

Clfent: SHD Services Pty Lid TEST PIT 14

Profect: Residential Subdivision - Lots 1to 11 Page No: 10f 1

Location: Crr Ripley & Fischer Roads, Ripley Valley Date: 17 February 2011

Profect No: 010-218B Ground Surface Level: RL59.5m*

- g £
£ Description B - 3 ]
= — o =
s & i » a E
0 59.5

. SILTY SAND (SM) . 0.0
4 ™ - grey-brown, fine to medium grained sand P 0.2
N\ light grey A : 04
SANDY CLAY (C) 58.0
- stiff, grey, yellow and orange, fine to medium grained sand P 06 pp=200
SANDSTONE (XW) gg Is(50}=0.01()
1~ - extremely low strength, grey and yellow, fine to medium grained ’
] End of Test Pit at 1 m |
| (Refusal) T
58.0
2] |
1 57.0-
N i
56.0—
o 4
55.0
. J
D  Disturbed Sample E  Environmental Sample pp  Pocket Penetrometer Test (kPz)
B  Bulk Sample U Undisturbed Tube (50mm diameter) Is{50) Point Load Test Result (MPa)

V  Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation

Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2.dwy, received on 19 .01.11




TEST PIT REPORT

Client: SHD Services Pty Lid

Project: Residential Subdivision - Lots 1 to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: (10-218B

TESTPIT 15

Page No: 1 of 1
Date: 17 February 2011

Ground Surface Level: RL62.1m*

g 8
T Description P s 3 -
= s kS o = @
s Elg| &8 | £ <
0 62.1 0o
SILTY SAND {SM) .
~.._-grey-brown, ﬁng to medium grained sand 0.2
4™\ - light grey 04
SANDY CLAY (CY) '
T -stiff, grey, yellow and orange, fine to medium grained sand 08 pp=250
1
SANDSTONE (DW) I Is(50)=0.1(})
- - very low to low strength, grey and yellow, fine to medium grained )
. End of TestPitat13m
| (Refusal) T
. .
60.0—
5 §
59.0-]
4 | —
58.0—
5 | i
D  Disturbed Sample E Environmental Sample Pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U Undisturbed Tube {50mm diameter) Is{50) Point Load Test Result (MPa)
v Vane Shear Strength {UncorrectzdjkPa
Rig: Case 580

Bucket Size: 600mm
Groundwater: No free groundwater entouniesed during excavatian
Remarks: *Approximate reduced leve! interpalzted fram unreferenced Drawing No. 35480048 'Proposal Plan Ext2'.dwg, received on 19 .01.11




TEST PIT REPORT

Client: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 1 to 14
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B

TESTPIT 16

Page No: 1of1

Date: 17 February 2011

Ground Surface Level: RL55.7m*

|
- g £
E Description > e £ =
= = | & o = 8
ﬁ. E > a. ﬁ E
o | ] 5 @ g
[=1 [ | w [~1 -
0 66.7
SILTY SAND (SM) g o X
~+-.._- grey-brown, fine to medium grained sand o - R (2
. -light grey
SANDY CLAY (C}) 05
7 -sfiff, grey, yellow and orange, fine to medium grained sand 55.0 e ot BD
i Y 0.8 pp=250
1 i
1 - very stiff < 1.3 pp=500
54.0
o1 SANDSTONE (XW/DW) | 33 Is(50)=0.2()
- very low to low strength, grey and yellow, fine to medium grained
530
3
Endof Test Pitat 3 m i
52.0—
- N
51.0
5 i
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test {kPa)
B Bulk Sample U  Undisturbed Tube {50mm diameter) Is{50} Point Load Test Result (MPa)
v Vane Shear Strength (UncorrectedjkPa
Rig: Case 580

Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation
Remarks: *Approximate reduced leve! interpolated from unreferenced Drawing No. 364900AS "Proposat Plan Ext2'.dwg, received on 19 .01.11




TEST PIT REPORT

Cilent: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 1o 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Profect No: 010-218B

TEST PIT 17

Page No: 10of1
Date: 17 February 2011

PARTNERS

Ground Surface Level: RL47 7Tm*

[}
T Description E S 3 g
£ eS| £ s &
g o | & & 2 3
a [ i 73 =1 s
0 477
SILTY SAND (SM) 5 0.0
“T-~.._ - @rey-brown, fine to medium grained sand T 0.2
N\ light grey pd
SANDY CLAY (Cl) 9 05 pp=200
.- stiff, grey, yellow and orange. fine to medium graned sand | 47.0-88% D 07 -400
4 -very stiff T TS ) PP
14
46.0-
e LT —
- hard
SANDSTONE (DW) D gg Is(50)=0.1(i)
1 very low 1o low strength, grey and vellow, fine i medium gralned - A '
—= 5.0
. End of Test Pitat 26 m
(Refusal} =
34
44.0—
. i
43.0-
. 4
D  Disturbed Sample E Environmental Sample pp  Pocket Penetrometer Test (kPa)
B Bulk Sample U Undisturbed Tube (50mm diameter) Is{50} Point Load Test Resuit {MPa)

v Vene Shear Strength (Uncorrected)kPa

Rig: Case 580
Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation

Remarks: “Approximate reduced level interpolated from unreferenced Drawing Mo, 364900AS 'Proposal Plan Ext2'.dwg, received on 19 .01.11




TEST PIT REPORT

Clisnt: SHD Services Pty Ltd TESTPIT 18
Project: Residential Subdivision - Lots 1 to 11 Page No: 1of 1
Loeation: Cnr Ripley & Fischer Roads, Ripley Valley Date: 24 January 2011
Project No: 010-218B Ground Surface Level: RL55.6m*
[}
3 Description S 3 %
E - | B 5 | E i
£ E|l 2| 8| g <
2 e ] -] @ 4
- w [=] -
0 55.6
SILTY SAND (SM) p o B
T~ - grey-brown, fine to medium grained sand 0.2
1 SANDYCLAY(Cl) 5l 0.4
- very stiff, grey, yellow and orange, fine to medium grained sand, with clayey sand £ Y D ' pp=500
4 bands 55.0 g 06
! % '.::
1] 7
SANDSTONE {DW) b ]g Is{50)=0.1()
1 - low strength, grey and yellow, fine to medium grained )
—— 15
D 15 Is(50)=0.2(i}
End of Test Pit at 1.6 m '
. (Refusal) -
2 i
- 53.0~
3 i
- 52.0—
4 4
- 51.0-
5+ ,
D Disturbed Sample E  Environmental Sample P Pocket Penetrometer Test (kPa)
B Bulk Sample U  Undisturbed Tube {50mm diameter} Is{30} Point Load Test Result {MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation

Remarks: *Approximate reduced evel interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext? dwy, received on 19 .01.11




TEST PIT REPORT

Client: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 1o 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B

TESTPIT 19

Page No: 1of 1

Date: 24 January 2011

Ground Surface Level: RL48.6m*

PARTNERS

e £
E Description B .S ' ]
£ E| 2 s = o
3 S 2 B | & 5
0 48.6
SILTY SAND (SM) 0.0
4 - grey-brown, fine to medium grained sand 0.2
1 SANDYCLAY(C)
- stiff, grey, yellow and orange, fine to medium grained sand 480 05 10
] 07 pp
1-
------------- e~ e - ) (TR 16
- very stiff, grey and yellow, with thin interbedded clayey sand bands pp=300
4 18
2 —
SANDSTONE (XW)
Tt extremaly low strength, grgy_and yellow, fine E‘f medium graingd _— 24 18(50)=0.16
SANDSTONE pW) T 450 25 S(80)=0.10)
- low strength, grey and yeliow, fine to medium grained )
7 End of Test Pit at 2.65 m i
3 (Refusal) -
e 45.0—
4__ -
. -
. 440
5 -
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test (kPa)
B Bulk Sample U Undisturbed Tube (50mm diameter) Is(50) Point Load Test Result (MPa)

V  Vane Shear Strength (Uncorrected)kPa

Rig: Case 580
Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation

Remarks: “Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2'.dwg, received on 19 .01.11




TEST PIT REPORT

Client; SHD Services Pty Ltd

Project: Residential Subdivision - Lots 1 to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-2188

PARTWNERS

TESTPIT 20

Page No: 10of 1

Date: 16 February 2011

Ground Surface Level: RL45.3m*

g £
€ Description E E: E 2
€ E| 2 & | £ &
8 oS | £ E B ¥
= (4 | P-4 a [
0 453 00
SILTY SAND (SM) )
—~_ - grey-brown, fine to medium grained sand 0.2
| “sanpyciavicy el
- very stiff, grey, yellow and orange, fine to medium grained sand 0.5
| 07 pp=450
1 SANDSTONE (DW) ?g Is(50%=0.2(i)
- low strength, grey-brown and red, fine to medium grained ’
End of Test Pitat 1.1 m 44,0
7 (Refusal) |
. i
i 430
N 4
42,0
. A
| 410
; -
D  Disturbed Sample E Environmental Sample PP  Pocket Penetrometer Test (kPa)
B Bulk Sample U Undisturbed Tube (50mm diameter) Is(50) Point Load Test Result (MPa)
v Vane Shear Strength (Uncorrected)kPa
Rig: Case 580

Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation

Remarks: *Approximate reduced level interpofated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2'.dwg, received on 19.01.11




TEST PIT REPORT R 1

FARTINERES
Client: SHD Services Pty Ltd TEST PIT 21 '
Project: Residential Subdivision - Lots 1 to 11 Page No: 1of 1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Dafe: 16 February 2011
Project No: (10-218B Ground Surfsce Level: RL46.2m*
& £
= Description = = 3 ]
= —- g = = @
£ Elg| 8| % =
a 2 | 5 @ a E
46.2
O STy sano sm 5| %0
T~ - grey-hrown, fine to medium grained sand = 0.2
4 SANDYCLAY(CI) 04
- very stiff, grey, yellow and orange, fine to medium grained sand D '
_ N 06 pp=400
y 0.8 pp>500
==
4  SANDSTONE (DW) 45.0 — 1 43 _
- very low to low strength, grey and yellow, fine to medium grained - D | 43 Is(50)=0.1()
End of Test Pit at 1.6 m
T {Refusal) ]
2 4
- 4‘4.0_
3~ 4
- 43.0—
4 i
. 4204
5 -
Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U  Undisturbed Tube {(50mm diameter) Is(30) Point Load Test Result (MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation

Remarks: "Approximate reduced leve! interpolated from unreferenced Drawing No. 364900AS "Proposal Plan Exi2'.dwg, received on 19 .01.11




TEST PIT REPORT

Client: SHD Services Pty Lid

Project: Residential Subdivision - Lots 1to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B

TEST PIT 22

Page No: 1of 1
Date: 17 February 2011

B U T L E R
PARTNERS

Ground Surface Level: RL458m*

o g £
B Description § = 3 E
— —— [-] —
€ El2| B £
2 25| 3| & 3
0 458
SILTY SAND (SM)
T--._- grey-brown, ﬂng _to medium grained sand e
4\ light grey-brown - P
SANDY CLAY (CI/CH) pp=400
- very stiff, grey, yellow and orange, fine fo medium grained sand yd 0p>500
4  SANDYCLAY(C)) 450
1 - hard, grey and yellow, fine to medium grained sand
SANDSTONE (DW) Is{50)=0.3{j)
- - lowstrength, grey and yellow, fine to medium grained
. 44.0—
2 —
15{50)=0.3(i)
- Endof Test Pt 23m R B T
1 {Refisal) _
- 43.0
34 4
4 42.0—
4 i
- 41,0
5_
D Disturbed Sample E Environmental Sample PP  Pocket Penetrometer Test (kPa)
B  Bulk Sample U Undisturbed Tube (50mm diameter) Is{50} Point Load Test Result {MPa)

Vv Vane Shear Strength (Uncorrected)kPa

Rig: Case 580
Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation

Remarks: *Approximale reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext?'.dwg, received on 19 .01.11




TEST PIT REPORT

Cilent: SHD Services Pty Ltd TEST PIT 23
Project: Residential Subdivision - Lots 110 11 Page No: 1of1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Date: 17 February 2011
Project No: 010-218B Ground Surface Level: RL56.4m*
a
T Description 2; = %
E 1 B % E 2
£ Elg| & | & %
E S & | B 2 3
a o o | "] a -
0 56.4
SILTY SAND (SM) 5 | %0
..~ grey-brown, fine fo medium grained sand - 0.2
1 -lightgreybrown T 56,0
SANDY CLAY (CY/CH) 0.5
7 - verystiff, grey, yellow and orange, fine to medium grained sand D
) 07 pp=340
1
- 55.0—
2__ -hardj greyandye"ow LT - PP P — 1.9 pp>500
- 54.0—¢
1|  SANDSTONE (DW} D g; Is(50)=0.1(})
s - very low to low strength, grey and yelow, fine 1o medivm gramed '
End of Test Pitat3m
. 53.0-
4 i
4 52.0+
5_ -
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U  Undisturbed Tube {50mm diameter) Is(50) Point Load Test Result (MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation

Remarks: "Approximate reduced level interpolated from unreferenced Drawing No. 384900AS 'Proposal Plan Ex(2.dwg, received on 19.01.11




TEST PIT REPORT

Client: SHD Services Pty Lid

Project: Residential Subdivision - Lots 1 to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valiey
Project No: 010-218B

TEST PIT 24

Page No: 10f1

Date: 17 February 2011

Ground Surface Level: RL63.8m*

2 "y
3 Description = = = E
£ T %’ 3 = &
8 o | & E B F]
(=1 4 o | w a 2
0 63.8
SILTY SAND (SM) o | %
I~ - grey-brown, fine to medium grained sand A 0.2
4 SANDYCLAY(C)) 5 0.3
- very stiff, grey, yellow and orange, fine to medium grained sand 0.5 pp=350
SANDSTONE (DW) 1 D | ¢ 1s{50)=0.3()
-1 \.- low strength, grey and yellow, fine to medium grained / 3.0
1 End of Test Pitat 0.7 m 7
] (Refusal) i
. 62.0-
2 4
. 61.0—
3 i
i 60.0—
4 _
- 58.0+
5 -
D  Disturbed Sample E  Environmental Sample Pr  Pocket Penetrometer Test (kPa)
B  Bulk Sample U  Undisturbed Tube (50mm diameter) Is(30) Point Load Test Result (MPa)

Vv Vane Shear Strength (Uncorrected)kPa

Rig: Case 580
Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation

Remarks: "Approximate reduced level interpolated from unreferenced Drawing No. 364900AS "Proposal Plan Ext2’ dwg, received on 19.01.11




TEST PIT REPORT

Ctient: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 110 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-2188

TESTPIT 25

Page No: 1of 1
Date: 17 February 2011

Ground Surface Level: RL59.2m"

b4 n
T Description > E: 3 §
= — b4 © - @
§. E S a = (-4
3 S | & E I3 ¥
a e 3 3 a e
0 592
SILTY SAND (SM) 00
T~...- grey-brown, fine lo medium grained sand 0.2
- grey-brown, yellow and orange -
1 SANDSTONE pW) gg Is{50)=0.01(1)
- extremely low to low strength, grey and yellow, fine to medium grained '
SANDSTONE (DW) 09 o
1 T low strength, grey and yeliow, fine to medium grained 1.0 Is(50}=0.1(i)
- End of Test Pitat 1 m 58.0+
_ (Refusal) _
2 i
N 57.0-
3 i
i 56.0—
4 -
E 55.0—
5 -
D Disturbed Sample E  Environmental Sample Pr  Pocket Penetrometer Test (kPa)
8  Bulk Sample U  Undisturbed Tube (50mm diameter) Is{50) Point Load Test Result (MPa)

v Vane Shear Strength {Uncorrected)kPa

Rig: Case 580
Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation

Remarks: "Approximate reduced leve! inlerpoiated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2'.dwg, received on 19.01.11




TEST PIT REPORT

Client: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 1 {0 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-216B

TEST PIT 26

Page No: 10f 1
Date: 17 February 2011

B W T L E B

PARTNER.S|

Ground Surface Level: RL53.2m*

. g A
T Description 5 e 3 E
— — o -
£ 7 | 5| % 8
[=1 é = 1 a2 -
0
SILTY SAND (SM) 0.0
-~ - @rey-brown, fine to medium grained sand 0.2
4 SANDYCLAY (Cl)
- siiff, grey, yellow and orange, fine to medium grained sand 05
4 07 pp=230
14
SANDSTONE (DW) }g 18(50)=0.1()
-~ - low strength, grey, vellow, fine to medium grained ’
] Endof Test Pt gl 14 m ]
] {Rafusal) |
2- 4
4 51.0
3 4
. 50.0-
— -
4 4
. 49.0—
5 4
D  Disturbed Sample E  Environmental Sample PP Pocket Ponetrometer Test (kPa)
B Bulk Sample U  Undisturbed Tube (50mm diameter) Is{50) Point Load Test Result (MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580
Bucket Size: 600mm
Groundwater: No free groundwater encountared turing sxcavation

Remarks: “Approximate reduced level interpolated from unreferenced Drawing No. 3649004S 'Proposal Plan Ext2".dwg, received on 19 .01.11




TEST PIT REPORT

Client: SHD Services Pty Lid TEST PIT 27
Project: Residential Subdivision - Lots 1 fo 11 Page No: 1of1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Date: 17 February 2011
Project No: 010-2188 Ground Surface Level: RL46.0m*
3 2
E Description ? ] £ E
— — K] —
£ S| 2| E|§ 5
(=] [~4 o | fg [=1 -
0 46.0 00
SILTY SAND (SM) !
...~ grey-brown, fine to medium grained sand 0.2
N\ light grey
SANDY CLAY (C)) 0.5 pp=220
- sfiff, grey, yellow and orange, fine to medium grained sand gg pp=300
- SANDSTONE (XW) 08 Is(50)=0.1(i)
- very low to low strength, grey and yellow, fine to medium grained 45.0—
End of Test Pitat 1.2 m
] {Refusal) ]
2-1 440
34 43.0—
4 42,0
5 41,0
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test {kPa)
B Bulk Sample U Undisturbed Tube (50mm diameter) Is{50) Point Load Test Result {(MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 800mm

Groundwater: No free groundwater encountered during excavation

Remarks: “Approximate reduced leve! interpolated from unreferenced Drawing No. 364900A5 'Proposal Plan Ext2'.dwg, received on 19.01.11




TEST PIT REPORT

Client: SHD Services Pty Lid TEST PIT 28
Projact: Residential Subdivision - Lots 110 11 Page No: 1of 1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Date: 16 February 2011
Project No: 010-2188 Ground Surface Level: RL46.3m"
[ 3
3 Description § E: 3 %
g E s £ = [
@ e s E ' §
[=1 é o | 5 g -
0 46.3
SILTY SAND (SM) D
T~ - grey-brawn, fine to medium grained sand A 0.2
| SsaNDYCLAY(C) 460 0.3
- very stiff, grey, yellow and orange, fine to medium grained sand DI
1 08 pp=400
1 1.0
SANDSTONE pAWDW) ) _ D 18(50)=0.1(})
- - verylow to low strength, grey and yellow, fine to medium grained 50 — 12
2 —
] “09 24
SANDSTONE (DW) D | 5% Is{50)=0.2()
—\~ fow strength, grey-brown, grey and yellow, fine to medium grained /
. End of Test Pitat 25 m
(Refusal) T
3
| 430
. i
i 420
; i
D Disturbed Sample E Environmental Sample pp  Pocket Penetrometer Test (kPa)
B Bulk Sample U Undisturbed Tube (50mm diameter) Is(30} Point Load Test Result {(MPa)
v Vane Shear Strength (Uncorrected)kPa
Rig: Case 580

Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation
Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext?'.dwg, received on 19 .01.11




TEST PIT REPORT

Client: SHD Services Piy Ltd
Project: Residential Subdivision - Lots 1 to 11

Location: Cnr Ripley & Fischer Roads, Ripley Valley

Project No: 010-218B

TESTPIT 29

Page No: 10of 1
Date: 16 February 2011

Ground Surface Level: RL51.0m*

-]
€ Description = |§ 3 -
e| S| £ s £
g = | 2 E £ ]
0 51.0 00
SILTY SAND (SM) )
. -grey-brown, fine to medium grained sand 0.2
| SANDYCLAY(C) 04
- very stiff, grey, yellow and orange, fine to medium grained sand )
_ 08 pp=500
| E e e I ---| 50,
- hard, grey and yellow 500
7 14 pp>500
17 Twith (XW) sandstone bands T
SANDSTONE (DW) N ) b Is(50)=0.2(})
2— - lowstrength, grey and yellow, fine to medium grained 49.0 ’
End of Test Pitat 2.4 m
] {Refusal) b
3 48.0
4 47.0—
5 46,0
D  Disturbed Sample E  Environmental Sample pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U Undisturbed Tube (50mm diameter) is(50) Point Load Test Result (MPz)
v Vane Shear Strength (Uncorrected)kPa
Rig: Case 580

Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation
Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Propasal Plan Exi2'.dwg, received on 19 .01.11




TEST PIT REPORT

Cllent: SHD Services Ply Lid TEST PIT 30
Project: Residential Subdivision - Lots 110 11 Page No: 1of 1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Date: 16 February 2011
Project No: 010-218B Ground Surface Level: RL41.0m*
- & 2
3 Description = = 3 F
— — E-] K] — ]
g S| 2] E| & ¥
a o 3 % a i
1.0
TR T T EEm E o | 0
“~_ - grey-brown and yellow, sandy clay, fine to medium grained sand ? ; 0.2
- SILTY SAND (SM)
- grey-brown, fine to medium grained sand /
SANDY CLAY (C)) 06
- - sfiff to very stiff, grey-brown and yellow, fine to medium grained sand 08 pp=400
1 00455
- very_ stiff, grey, yellow and EJ_r_a_n_éé ______________________________________________________ 1 _
2 30.0— 9 Pp=500
SANDSTONE (XW) g? 18{50)=0.1(i)
- - verylowto low strength, grey and yellow, fine to medium grained sand )
3= End of Test Pitat 2.9 m 38.0—
| {Refusal} _
4— 37.0
5 38.0—
D  Disturbed Sample E  Environmental Sample PP Pocket Penetrometer Test (ikPa)
B Bulk Sample U  Undisturbed Tube (50mm diameter) 15{50} Point Load Test Result (MPa)

V  Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountsred during excavation

Remarks: *Approximate reduced leve! interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2'.dwg, received on 19.01.11




TEST PIT REPORT

Client: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 110 14
Location: Crr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B

TEST PIT 31

Page No: 1of 1
Dafe: 16 February 2011
Ground Surface Level: RL42.6m"

i

-

PARTMNERS

o w
T Description > = T 5
£ 5| 85| ¢
2 =1 ] 4 @ ]
o o} w o | =]
0 426
SILTY SAND (SM) i
T~ - grey-brown, fine to medium grained sand A 0.2
|  SANDY CLAY (CI/CH)
- stiff, grey, yellow and orange, fine to medium grained sand B =
| 105 05 pp=200
| . 0.7 pp=250
1 SANDY CLAY (Ci}
- - very stiff, grey and yellow, fine to medium grained sand 12 pp=400
. #0477
SANDSTONE (XW) ]g Is(50)=0. 1()
2 - very lowto low strength, grey and yellow, fine to medium grained ’
- e - 21 .
-~ SANDSTONE (DW} 29 Is(50)=0.2(i)
- low strength, grey and yellow, fine to medium grained / i
R End of Test Pitat 2.2 m 400
{Refusal) ’
34 4
. 39.0-
4 -
. 38.0-
5 -
D  Disturbed Sample E  Environmental Sample pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U Undisturbed Tube (S0mm diameter) is{50) Point Load Test Result {MPa)
V  Vane Shear Strength {(Uncorrected)kPa
Rig: Case 580

Bucket Size: 600mm
Groundwater: No free groundwater encountered during excavation
Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364800AS 'Proposal Plan Ext2' dwa, received on 19 .01.11




TEST PIT REPORT U T L L
PARTNE
Clfent: SHD Services Pty Ltd TESTPIT 32
Project: Residential Subdivision - Lots 1 to 11 Page No: 10f 1
Location: Crr Ripley & Fischer Roads, Ripley Valley Date: 16 February 2011
Project No: 010-218B Ground Surface Level: RL39.4m*
— Descriati & 2
E escription = E =
£ _ E e E 2
ﬁ é = [~ g E
a g | & & S ¥
- w [ = -
0 394
SILTY SAND (SM) 00
4 -grey-brown, fine to medium grained sand 02
< SANDYCLAY (CH) 9.0+
| -stiff, grey and yellow, fine to medium grained sand i 05
| 07 pp=160
1
SILTY CLAY (CH}
- - sfiff, grey and yeliow, fine grained sand 1.2 pp=210
- 38.0
SANDY CLAY (C})
4 - stiff to very stiff, grey-brown, grey and yellow, fine to medium grained sand, with
9] clayey sand bands
| w0
N 37052
SILTY CLAY (CH) T
3~ - stiff, dark grey, fine grained sand = 30 pp=160
- End of Test Pitat 3 m .
. 36.0—+
4 4
_ 35.0—
> .
D Disturbed Sample E Environmental Sample Pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U  Undisturbed Tube (56mm diameter} 1s(50) Point Load Test Result (MPa)

Vv Vane Shear Strength {Uncorrected)kPa

Rig: Case 580
Bucket Size: 600mm
Groundwater: No frea groundwater encountered during excavation

Remarks: *Approximate redused level interpolated from unreferenced Crawing No. 364900AS 'Proposal Plan Ext2'.dwg, received on 19.01.11




TEST PIT REPORT et Lo

Clint: SHD Servicss Ply Lid TEST PIT 33
Project: Residential Subdivision - Lols 1o 11 Page No: 10of 1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Date: 16 February 2011
Project No: 010-218B Ground Surface Level: RL40.0m*
o o0
3 Description P .5 E 3
— —— g @ — 3
] E E-] a = o
s 5 | & E B %
[=1 o - L] [=1 -
0 40.0
SILTY SAND (SM) 0.0
- - grey-brown, fine to medium grained sand D
SANDY CLAY (C)) 04
- - stiff fo very stifi, yellow and orange, fine to medium grained sand 06
| D pp=300
: 08
1-  SANDSTONE (DW} 39,0 — 1 10
- low strength, pale grey, fine to coarse grained D ' Is(50)=0.2(i)
. — 12
. End of Test Pitaf 1.5 m .
| {Refusal) |
2- 38.0
35 37.01
4— 36.0—
5 35.0—
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U Undisturbed Tube {50mm diameter) 1s{50) Point Load Test Result (MPa)

V  Vane Shear Strength {Uncorrected)kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encouniared during sxcavatian

Remarks: *Approximale reduced leve! snierpoiatad from unreferenced Orawng N, 35430048 'Proposal Plan Ext2'.dwg, received on 19 .01.11




BE U 7 L E R
PARTNERS

TEST PIT REPORT

Client: SHD Services Pty Lid TEST PIT 34
Project: Residential Subdivision - Lots 1o 11 Page No: 1 of 1
Location: Cnr Ripley & Fischer Roads, Ripley Valley Dats: 16 February 2011
Projeet No: 010-218B Ground Surface Level: RL40.0m*
(-]
= Description P 5 = %
E g | % E N
ﬁ. E E TE:. '§_ [
3 2 | 3 o a E
40.0
0
SILTY SAND (SM) 0.0
- - brown, fine to medium grained sand
SANDY CLAY (C) 04
- - very stiff, gray, yellow and orange, fine to medium grained sand 08
. : 08
’ 39.0-F 10
SANDSTONE (DW) . . Is(50}=0.1(i)
- - verylow to low strength, grey and yellow, fine to medium grained 12
- Endof Test Pitat 1.3 m -
_ (Refusal) |
2— 38.0+
3 37.0
4 36.0+
5 35.0+
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U  Undisturbed Tube {(50mm diameter) Is(50) Point L.oad Test Result (MPa)

V  Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation

Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364800AS 'Proposal Plan Ext2'.dwg, received on 19 .01.11




TEST PIT REPORT

Chiant: SHD Services Pty Lid TESTPIT 35
Project: Residential Subdivision - Lots 1to 11 Page No: 1 of 1
Location: Crr Ripley & Fischer Roads, Ripley Valley Date: 16 February 2011
Project No: 010-218B Ground Surface Level: RLAD.Sm*
a 0
..-E.. Description ? % E §
€ E| B -4 £ [
oy £ E o §
a [ = P 3 -
0 405
SILTY SAND {5M) 0.1
- - grey-brown, fine to medium grained sand '
03
SANDY CLAY (Clj %
4 - very stiff, grey and crange, fine to medium grained sand 4 06
T 0.8 pp=500
1 —
| SANDSTONE (pw) ]; I(50)=0.1(i)
- very low to low strength, grey and yellow, fine to medium grained '
End of Test Pitat 1.4 m 39.0
7 (Refusal) i
) 4
] 380
N iy
37.0
N N
36.0
;. i
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U Undisturbed Tube (50mm diameter} Is(50) Point Load Test Result (MPa)

V  Vane Shear Strength (Uncorrected)kPa

Rig: Case 580

Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation

Remarks: “Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2’.dwy, received on 19 .01.11




TEST PIT REPORT

PARTNERS

Client: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 1 to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-2188

TEST PIT 36

Page No: 1of 1
Date: 16 February 2011

Ground Surface Level: RL41.7m*

. g £
£ Description E = = 2
£ E S - = [
s g £ E ﬁ. k-
& 2| 35| 3| & 2
0 1.7
SILTY SAND (SM) 01
- -grey-brown, fine to medium grained sand D )
7 0.4
1 siLTYCLAY(CH) e o 05
- stiff, grey and orange, fine grained sand 41.0- ﬁﬁ 07 pp=250
_///
1 2z
‘ 2
i
1 “sanDy cLAY (C) 15
- very stiff, grey and orange, fine to medium grained sand 40,0 P D
i by 18 pp=350
2__.
. S
W0
3_
Endof Tesf Fital32m 7
38.0
o i
37.0-
5 i
D  Disturbed Sample E  Environmental Sample pp  Pocket Penetrometer Test (kPa)
B  Bulk Sample U  Undisturbed Tube {50mm diameter) Is{50) Point Load Test Result (MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580
Bucket Size: 600mm

Groundwater: No free groundwater encountered during excavation
Remarks: *Approximate reduced level inferpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Exi2".dwg, received on 19 .01.11




TEST PIT REPORT

Client: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 1 to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-2188

TEST PIT 37

Page No: 1 of 1
Date: 16 February 2011

Ground Surface Level: RL46.0m*

PARTNE R S

€ Description - E‘ 3 %
| S| 2| = &
g. = | 2 E £ 5
o & et a S d
0 46.0
SILTY SAND (SM) 0.0
- - grey-brown, fine to medium grained sand
0.3
T SANDY CLAY(Ch =200
| -siiff, yellow and crange, fine to medium grained sand 05 PP
SANDSTONE (DW) 07
1 - low to medium strength, grey and yellow, fine to medium grained Is(50)=0.3{})
. 0.9
. Endof Test Biiar 1.3 m 1
i (Retfusal) i
2 440+
34 43.0—
4 420+
- -
5 41.0—
D  Disturbed Sample E  Environmental Sample Pp  Pocket Penetrometer Test {kPa)
B Bulk Sample U Undisturbed Tube (50mm diameter) 1s{50) Point Load Test Result (MPa)

v Vane Shear Strength (Uncorrected)kPa

Rig: Case 580
Bucket Size: 600mm
Groundwater: No free groundwater encountered dising excavation

Remarks: *Approximate reduced leve! interpalated from unreferenced Drawing No. 364900AS 'Proposal Plan Ex12' dwg, received on 19 .01.11




Clhient: SHD Services Piy Ltd

Project: Residential Subdivision - Lots 1o 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: (10-218B

BORE REPORT

BORE 38

Page No: 1of 1
Date: 2 February 2011

E =
PARTNERS

Ground Surface Level: RL65.2m*

‘s —_ =
3 £ %
_ Description Structurss 3 gl B | & 2 8
E B o El = O i 2| =8 2
E|S E’g 22| S |x|Eg| &
g = £ & E £ s gl o E =
: 2|3 <da| & | % |3|&|a| &
0 0.0
_\ SILTY SAND (SM) D
- grey-brown, fine to medium grained sand 015
-\ SANDY CLAY (CJ) 0.6m.J, 40,4, G120 65
{4 \- very stiff, grey, yefow, fine to medium grained sand D.8m o 1.4m,8, 10,i,01,5-Tmm 0.8 4.4[:}
1} 0.9m,J,50,4,C12mm 30
\ SANDSTONE (D) ] B | C 100 | 40
-1 - low strength, grey-brown, grey and yellow, fine to medium
-1 \grained .
7| -very high strength 1,700,440, Cdram 17 | 4o
2 1,6m,4,40, cloan,2mm 18 4:%;
| 2.14m,B,20 |, CL10mm
. : 2.3m,B,20,vli,clean, 2mm
_ | 2.55m,5,30 v dean 2mim 4| c 100| 75
3 268m,,50,,6),40mem
3 295 4.4{&1;
i + 3,15m,B,30,vii,CLdmm 32 4.0{a]
3 3.2m to 8,2m,B, 10-20.viiclean, 1-2mm -
e 3.7m,J,50Mi.CL mm 36 g?{g}
Fl - high strength, with Interbedded conglomerate bands 4 c 1w | 77
a 81.0
] :g 24
5+ 5,9m,crush zone, 10mm . 2.0{2]
. 60.0 59 }.;ld;
: 5.4m,crush zone, 10mm 5 ¢ 28, e | 53
[
- 6.2
_ 1| ¢ |6 |og|s
- . e U.T!d} W
_| SANDSTONE (S 7.37m,B, 10,vi cleen, <1
- medium strength, grey and yellow, fine to medium grained
..... .7
B 78 |1
1 0|¢c I 08[2! 100 | 100
E End of Bore at 8 m 57.0—4
9] 4
U Undisturbed Tube Sample {5¢mmdia) S  Standard Penetration Test (SPT) E  Environmental Sample is{50) Point Load Test Result {MPa)
D  Disturbed Sample HB  SPT Hammer Bouncing Up Pushtube Sample {d) Diametral Test
B  Bulk Sample () No Sample Recovery C  NMLC Coring {2)  Axial Test
pp Pocket Penetrometer Test (kPa) V  Vane Shear Strength, Uncorrected {kPa) i  Lump Test
Rig: Jacro 350

Drilling Method: Auger to 0.5m, casing to 0.5m, then NMLC core to 8.0m
Groundwater: No free groundwater encountered during auger drilling
Remarks: "Approximate reduced level interpolated from unreferenced Drawing No. 36480045 ‘Proposal Plan Exi2’.dwy, received on 19.01.11




BORE REPORT L M S S
PARTNEIRS
Cljent: SHD Services Pty Lid BORE 39
Project: Residential Subdivision - Lots 110 11 Page No: 1of 1
Location: Cor Ripley & Fischer Roads, Ripley Velley Date: 1 February 2011
Project No: 010-218B Ground Surface Level: RL53.6m*
s — -
k& E )
Description Struet -E o E oy
Cri ruetures =
g 2 s 2| EE| e %
E ui gl 2 | £ |12 E|2 2
£ S E| E|8lela| B P
& 83|l a4 |=|8|g8|a| &
0 0.0
_| SILTY SAND (SM} D
|\~ grey-brown, fine to medium grained sand /] 62
- SANDY CLAY (Ch m 0.5 o500
I, = very stiff, grey, yellow and orange, fina tt_:_nh\gium grained sand - 0.7
1, - har, grey-brown, grey and yellow, fine to medium grained sand,
4\ with {XW) sandstone bands /
+ SANDSTONE (DW)
= - lowstrength, grey and yellow, fine to medium grained
2 2.05m,8, 10,47, PW) rock, mm 20
] 1 2.35m B, 10,v1, QW) rock, Sman 22 8??1;
7 3 2.45m,B10¥1,C1,100mm e
7] : 3 C 100 76
o] “owomedimerengh 1 2.88m,B,10,vi,CL40mm
1. ] 34 B.EH
_| - medium strength, grey-brown, grey and yellow, with interbedded i 33 o1
conglomerate bands 3.56m,B, 10, vil claan, 2mm
X ) a7 ug{u}
_ - 3.85m to 9.94m.J 80,vi,C1.2mm 0.3{a]
o ] 4.00m,8,10,vii clean, 2mm 3 c 100 | B0
7] é 447m,E, W0,vil,clean, Zmm 44 | 06(d)
£ | 3 4,9m,8,10,,dlean,2mm 48 | 01E
- medium fo high sfrength
] 5.3m,8,10,v1lC110mm 54 10{"}
. 5.63m,B, 10,4, 10mm 2 |c 0.5 § 100 | 93
6
_| SANDSTONE (SW)
- high strength, grey and vellow, fine to medium grainad 63
i 68 | 1.3(d)
7 _— __________ 685 | 1.3a)
- low to medlum strength, grey-brown, grey and yellow 1 [ 100 | 94
i 7.3m,B, 15wl clean, imm
] .7m,B, 10,4, clean, 785 | 06(d
R 7.7m,B,10,vliclean, Imm ;Z U.g{a’
“j End of Bore at 7.9m 7 ’
i 450
5] ]
U Undisturbed Tube Sample (0mmdia) &  Standard Penstration Test (5PT) E  Environmental Sample 15(50) Point Load Test Result (MPa)
D  Disturbed Sample HB  SPT Hammer Bouncing Up Pushtube Sample (d) Diametral Test
B Bulk Sample {} NoSample Recovery C  NMLC Cering {a) Axial Test
pp Pocket Penetrometer Test {kPa) V  Vane Shear Strength, Uncomected (kPa) {) Lump Test
Rig: Jacro 350

Groundwater: No free groundwater encountered during auger drifing

Drifling Method: Auger to 1.25m, casing to 1.25m, rock rofler to 2.0m, then NMLC core to 7.9m

Remarks: *Approximate reduced level interpolated from unreferenced Drawing No. 364900AS 'Proposal Plan Ext2'.dwg, received on 19.01.11
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Notes on Description and Classification of Soil

The methods of description and classification of scils used in this report are generally based on Austrafian Standard AS1726-1993
Geofechnical Site Investigations.

Soil description is based on an assessment of disturbed samples, as recovered from bores and excavations, or from undisturbed
materials as seen in excavations and exposures or in undisturbed samples. Descriptions given on report sheets are an interpretation of
the conditions encountered at the time of investigation.

In the case of cone or piezocone penetrometer tests, actual soil samples are not recovered and soil description is inferred based on
published correlations, past experience and comparison with bore and/or test pit data (if available).

Seil classification is based an the particle size distribution of the soil and the plasticity of the portion of the material finer than 0.425mm.
The description of particle size distribution and plasticity is based on the results of visual field estimation, laboratory testing or both.
When assessed in the field, the properties of the soil are estimated; precise description will always require laboratory testing to define
soil properties.

Where soil can be clearly identified as FILL this will be noted as the main soil type followed by a description of the composition of the fill
(e.g. FILL — yellow-brown, fine to coarse grained gravelly clay fill with concrete rubble). If the scil is assessed as possibly being fill this
will be noted as an additional observation,

Soils are generally described using the following sequence of terms. In certain instances, not all of the terms will be included in the soil

description.

MAIN SOIL TYPE (CLASSIFICATION GROUP SYMBOL)
- strength/density, colour, structure/grain size, secondary and minor components, additional observations

Information on the definition of descriptive and classification terms follows.

IL TYPE and C IFICATICN GROUP SYMBOLS
BOULDERS > 200mm
COBBLES 63 — 200mm
GW Well graded gravels, gravel-sand mixtures,
GRAVELS litle or no fines.
(more than half of | oaree: 20— 63mm oGP Poorly graded gravels and gravel-sand
e fraction Is larger | Medium: & — 20mm mixtures, little or no fines, uniform gravels.
b S larg Fine: 2.36 — 6mm
COARSE than 2.36mm) T GM Silty gravels, gravel-sand-silt mixtures.
GRAINED SOILS GC Clayey gravels, gravel-sand-clay mixtures.
{more than half of SW Well graded sands, gravelly sands, little or
material is larger than SANDS no fines.
0.075 mm) (more than haf of | C°2re: 0.6 —2.36mm sp Poorly graded sands and gravelly sands;
coarse fraction is gf"d'f‘m- 0.2 ‘00-25’“’“ fittle or no fines, uniform sands.
smaller than 2.36mm) | ine: 0.075—0.2mm SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
Inorganic silts and very fine sands,
ML silty/clayey fine sands or clayey silts with
CLAY low plasticity.
?ILTsl_& it :5 Oo/s CL and CI Inorganic clays of low to medium plasticity,
(liquid fimi b) gravelly clays, sandy clays, silty clays.
oL Organic silts and organic silty clays of low
FINE plasticity.
GRAINED SOILS MH Inorganic silts, micaceous or diatomaceous
(more than half of fine sandy or silty soils,
material is smaller than SILTS & CLAYS CH Incrganic clays of high plasticity
) iquid limit >509% -
0.075 mim) (liquid imi %) OH Organic clays of medium to high plasticity,
organic silts.
H'GHLSY O?LRSGANIC Pt Peat and other highly organic soils.

OR-09 Soil Description and Classification Noles — Version 3 21 Qctober 2008

Pege 1 of ?
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PLASTICITY CHART FOR CLASSIFICATION OF FINE GRAINED SOILS

3

2

10

PLASTICITY [NDEX ()

LIQUID LIMIT (%)

{Reference: Australian Standard AS1726-1993 Geolechnical site investigations)

DESCRIPTIVE TERMS FOR MATERIAL PROPORTIONS

Coarse Gramed Soils

Modifier

Fing Grained Soils
Modifier

<5 Omit, or use 'trace’ <15 Omit, or use trace.
5—12 Describe as ‘with clay/silt' as applicable. 15-30 Describe as ‘with sand/gravel' as applicable,
> 12 Prefix soil as 'silty/clayey’ as applicable > 30 Prefix soil as ‘sandy/gravelly’ as applicable.

STRENGTH TERMS = COHESIVE SOILS

Sirength Undramned Shear

Tarm Strength

Fietd Guide to Strenoth

Very soft < 12kPa Exudes between the fingers when squeezed in hand.
Soft 12 — 25kPa Can be moulded by light finger pressure.
Firm 25 — 50kPa Can be moulded by strong finger pressure.
Stiff 50 — 100kPa Cannot be moulded by fingers, can be indented by thumb.
Very stiff 100 — 200kPa Can be indented by thumb nail.
Hard > 200kPa Can be indented with difficully by thumb nail.
DENSITY TERMS — NON COHESIVE SOILS

Eroncity

Tarm

Density
Indix

CPT Cone
Rezistance

Very loose < 15% 0-5 0 - 2MPa

Loose 15 -35% 5-10 2 - 5MPa
Medium dense 35-65% 10-30 5 —15MPa
Dense 65— 85% 30-50 15 — 25MPa

Very dense > 85% > 50 > 25MPa

LOUR

The colour of a soil will generally be desctibed in a 'moist’ condition using simple colour terms {eg. black, grey,

as necessary by “pale”, “dark’, "light" or “motiled”. Borderline colours will be described as a combination of colours (eg. grey-brown).

EXAMPLE

a.g. CLAYEY SAND (SC) — medium dense, grey-brown, fine to medium grained with silt.

indicates a medium dense, grey-brown, fine to medium grained clayey sand with silt.

OR-09 Soil Description and Classification Notes - Version 3 21 October 2008

Page 2 of 7

red, brown etc.) modified
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Notes on Description and Classification of Rock

The methods of description and classification of rock used In this report are generally based on Australian Standard AS1726-1993 Geotechnical site
investigations.

Rock description is based on an assessment of disturbed samples, as recavered from bores and excavations, or from undisturbed materials as seen in
excavations and exposures, or In core samples. Descriptions given on report sheets are an interpretation of the conditions encountered at the time of
investigation.

Notes outlining the method and terminology adopted for the description of rock defects are given below, however, detailed information on defects can
gensrally only be determined where rock core is taken, or excavations or exposures allow detalled observation and measurement.

Rocks are generally described using the following sequence of terms. In certain instances not all of the terms will be included in the rock description.

ROCK TYPE (WEATHERING SYMBOL), strength, colour, grain size, defect frequency

Information on the definition of descriptive and classification terms follows.

ROCK TYPE

In general, simple rock names are used rather than precise geclogical classifications.

ROCK MATERIALS W| RING C A

idual soll RS Soil developed from extremely weathered rock; the mass structure ana substance fabrics are no longer
Residual so evident; there is a large change in votume but the soil has not besn significantly transported.
Rock is weathered to such an extent that it has ‘soil" properties, i.e. it either disintegrates or can be
Extremsaly weathered xXw yermouided in water,
Rock strength usually changed by weathering. The rock may be highly discoloured, usually by ironstaining.
Distinctly weatherad ™ Dw Porosity may be increased by leaching, or may be decreased due to deposition of weathering praducts in
.......... P °’es-
Rock substance affected by weathering to the extent that limonite staining or bleaching affects the whole of
Highl thared HW the rock substance and other signs of chemical or physical decomposition are evident. Porosity and
- Fignly weather strength may be increased or decreased compared to the fresh rock, usually as a result of iron leaching or
............................. dapashion. The colour and strength of the original fresh rock substance is no longer recognisable,
- Rock substance affected by weathering 1o the extent that staining extends throughout the whole of the rock
- Moderately weathered MW substance and the original colour of the fresh rock may be no longer recognisable.
Slightly weathered 5w Rock is slightly discoloured but shows litte or no change of strength from fresh rock.
Fresh FR Rock shows no sign of decomposition or staining.
* Subdivision of this weathering grade into highly and moderately may be used where applicable.

STRENGTH OF R ERIAL
Extremnely low EL <0.03MPa Easily remoulded by hand to a material with soll propertles.
_ Malerial crumbles under firm blows with sharp end of pick; can be pealed with knife; too hard to
Very low = 0.03-0.1MPa | e triaxial sample by hand. Pieces up to 30mm thick can be broken by finger pressura.
Easily scored with a knife; indentations 1mm to 3mm show in the specimen with firm blows of
Low L 0.1-0.3MPa the plek point; has dull sound under hammer. A piece of core 150mm long 50mm diameter may
be broken by hand. Sharp edges of core may be friable and break during handling.
_ Readily scored with a knife; a plece of core 150mm long by 50mm diameter can be broken by
Medium M 0.3 -1.0MPa hand with difficulty.
Hiigh H 1.0 — 3.0MPa A piece of core 150mm long by 50mm diameter cannot be broken by hand but can be broken by
g . } a pick with a singie firm blow; rock rings under hammer.
Very high VH 3.0 - 10.0MPa Hand spacimen breaks with pick after more than one blow; rock rings under hammer.
Specimen raquires many blows with geotagical pick to break through Intact material; rock rings
Extremely high EH >10MPa under hammer.
Notes: i
1. These terms refer to the strength of the rock material and not to the strength of the rock mass which may be considerably weaker due to the effect of
rock defects.

2. The field guide visual assessmant for rock strength may be used for preliminary assessment or when point load testing is not available.
3. Anisotropy of rock may affect the field assessment of strength.

COLOUR

The colour of a rock wilt generally be described in a ‘moist’ condition using simple colour terms (e.g. biack, grey, red, brown, etc) modified as necessary by
‘pale’, 'dark’, ‘light’ or ‘mottled’. Borderline colours will be described as a combination of colours (e.g. grey-brown).

OR-08 Rocks Description and Classification Notes — Version 2 18 June 2009 Page 10f 2
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Descriptive Term

Particle Size Range

Coarse grained 0.6 —2.0mm
Medlum grained 0.2 - 0.6mm
Fine grained 0.06 - 0.2mm

DEFE! UEN

Whera appropriate, a defect frequency may be recorded as part of the rock description and will be expressed as the number of natural {or intarpretad
natural) defects present in an equivalent one metre length of cors; by use of the following defect frequency descriptive terms; or both. The descriptive
terms refer to the spacing of all types of natural defects along which the rock is discontinuous and include, bedding plane partings, joints and other rock
defects, but excludes known artificial fractures such as driliing breaks,

Fragmented

Rock core is comprised primarily of fragments of length less than 20mm, and mostly of width less than the core
diameter,

Highly Fractured

Core langths are generally less than 20mm to 40mm with cccasional fragments.

Fractured

Core lengths are mainly 30mm to 100mm with occasional shorter and longer sections.

Fractured to Slightly Fractured

Core lengths are mainly 100mm to 300mm with occasional shorter to lenger sections.

Slightly Fractured

Core lengths are generally 300mm to 1,000mm with occasional longer sactions and occasional sections of 100mm to
300mm.

Unbroken

The core does not contain any fractures,

EXAMPLE

e.g. SANDSTONE (XW) — low strength, pale brown, fine to coarse grained, slightly fractured.

0C) GGING

Defects are discontinuities in the rock mass and include joints, sheared zones, cleavages and bedding partings. The abillty to observe and log defects will
depend on the investigation methodology. Defects logged in core are described using the abbreviations noted in the following tables.

The depth noted in the description is measured in metres from the ground surface, the defect angle is measured in degrees from horizontal, and the defect
thickness is measured normal to the plane of the defact and Is In millimetres {unless otherwise noted).

Defects are ganerally described using the following sequence of terms:

Depih, Defect Type, Defect Angle (dip), Surfsce Roughness, Infill, Thickness

REFECT TYPE
B = Bedding
J = Joint
s — Shear Zone
[ =~ Crushed Zone
SURFACE ROUGHNESS
i - rough or iregular, stepped
i - smooth, stepped
il - slickensided, stepped
v - rough or irreguiar, undulating
v - smooth, undulating
vi - slickensided, undulating
wii - rough or irregular, planar
- smooth planar
- slickensided, planar
INFILL
Infill rafers to secondary minerals or other materials formed on the surface of the defect and some common descriptions are given in the following table
together with their abbreviations.
Ls = limorite staining
Fa - fron staining
Cl - clay
Mn - manganese staining
Qtz - quartz
Ca - calcite
Clean - no visible infill
EXAMPLE

3.59m, J, 90, vil, Ls, imm

indicates a joint at 3.59m depth that is &t 90° to horizontal {i.e. vertical}, is rough or irregular and planar, limonite stalned and 1mm thick.

OR-08 Rocks Description and Classification Notes - Version 2 18 June 2009 Page 2 of 2
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23 March 2011
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Butiar Fztners Ply Lid

ARK 14 510 554 BN

78 Doggetl Sireet

iWewstead Queenslang 4008
PO Box 2267

Tortitude Valley BC
QGueensiand 400C

EMERSON CLASS NUMBER,

Test Procedure: AS1289.3.8.1 - 2006

CONDUCTIVITY and www butierpartners.com.au
pH TEST REPORT B E e

£ 5uona

Test Procedure: AS1280.4.3.1 - 1997

engunes@butierpariners cem au

: Clienl’l':; . 7 SHD Services Pty Ltd JRIMH
HE{HE Residential Subdivision = Lots 1 to 11 14/0211
: hocat’iun* |_Cnr Ripley & Fischer Roads, MH
AR Ripley Valley 15/02/11
: 010-218B 010-218B_ECN_TP1_1
Determination of Emerson Class Number
Immerse air dried 2-4mm diameter
crumbs of soil in water
Slaking No Slaking
Complete Some No
Dispersion | Dispersion Dispersion Swellin No Swellin
Class 1 Class 2 Class 7 Ciass 8
Immerse moistened remoulded 3mm
diameter soil balls in water
Dispersion i No Dispersion |
Class 3 |
| |
No Calcite or Gypsum Calcite or Gypsum*
Present Present
Class 4
Make up 1:5 soil/water suspension.
Shake 10 minutes, aliow to stand 5 minutes
Dispersion Floccuiation
Class 5 Class 6
Test Number TP1_1 TP1_2 TP11_1 TP11_2 TP18_1
Test Pit Number and Depth TP1 TP2 TP11 TP11 TP18
0.0-0.2m 0.4-0.5m 0.0-0.2m 0.5-0.7m 0.4-0.6m
Source In Situ In Situ in Situ In Situ In Situ
Date Sampled 24/0111 2410111 24101111 24/01/11 24/01111
Material Description Silty Sand Sandy Silty Sand Clayey Sandy
(SM) grey Clay (CI) (SM) grey | Sand (SC) Clay (Cl)
brown grey, brown grey, grey,
yellow & yellow & yeliow &
orange orange orange
Water Type (distilled, potabie, site) Distilled Distilled Distilled Distilled Distilled
Water Temperature {°C) 22 22 22 22 22
Emerson Class Number 3 2 3 2 2
Conductivity (mS/cm) 0.04 0.37 0.04 0.20 0.14
pH 5.6 7.2 54 47 49
LF-05 Emerson Class Number, Conductivity and pH - Version 3 28 Ociober 2010 Page 1of 1




Buiier Fortners Pty Ltd
ABY 14 B1E £74 578

PARTICLE SIZE DISTRIBUTION TEST REPORT  reveuac Guosseisns 4c0s

PO Box 2267
Tesf Procedure: AS1289.3.6.1- 2009 Fartitude Vallay BG

Test Procedure: AS1289.2.1.1 - 2005 Ggssasiand oo

www.Euilsrpartnara,com.su

Ph 8% 7 3852 Je00
Fx &1 7 3852 3808
caquines&butlerpartness com au

S SHD Services Pty Ltd JR
il Residential Subdivision = Lots 1 to 11 11/02/11
B _Cnr Ripley & Fischer Roads, MH
| Ripley Valley 15/02M1M1
. Broject No.: [ PYF 010-218B_PSD_TP1_1
Sample No.: 010-218B_TP1 1
Test Pit: 1
Depth (m): 0.0-0.2
Sample Moisture Content {%): 119
75.0
37.5
26.5
19.0
13.2
9.5
6.7
4.75
2.36 100
1.18 98
0.600 96
0.425 91
0.300 76
0.150 42
0.075 30
" Sample No.: 010-218B_TP1 2 |
Test Pit: 1
Depth (m): 1 0.4-0.6 |
| Sample Moisture Content (%): 10.1 ¢
75.0
375
265
19.0
13.2
9.5
6.7
4.75 100
2.36 97
1.18 94
0.600 88
0.425 82
0.300 71
0.150 53
0.075 46

LF-09 Particie Size Listributicn Test Report - Version 4 23 December 2010 Page 1 of 7



PARTICLE SIZE DISTRIBUTION TEST REPORT

) e R e

3

= R | T s e A =

Test Procedure: AS1289.3.6.1 - 2009
Test Procedure: AS71289.2.1.1 - 2005

Dutler P=riners Ply Ltd

ABN 14 816 374 B8

79 Doggell Street

Newsterad Queenstand 4006
P.O Box 22567

Fortitude Valley BC
Queensland 4008

www butierpariners.com.av

Pr. 617 3882 3300
Fx €17 3852 3808
aagquirigs@bullerpariners com au

E SHD Services Pty Ltd

P I Testedby: JR
Residential Subdivision ~ Lots 1 to 11 11/0211
M Cnr Ripley & Fischer Roads, hecked MH
bl Ripley Valiey Date: 1570211
NN 010-2188 LD 010-218B_PSD TP 2
Sample No.: 010-218B_TP11 2
Test Pit: 1
Depth {m): 0.5-0.7
Sample Moisture Content (%): 168
AS SIEVE SIZE (mm) = PERCENT PASSING
75.0
37.5
26.5
19.0
13.2
9.5
6.7
4.75
2.36 100
1.18 99
0.600 96
0.425 90
0.300 72
0.150 39
0.075 27

Sample No.:

010-218B_TP18 1 |

Test Pit:

18

Depth {m):

0.4-0.6

Sample Moisture Content (%):

14.9

fi

75.0

37.5

26.5

19.0

13.2

9.5

6.7

4.75

2.36

1.18

100

0.600

98

0.425

95

0.300

86

0.150

57

0.075

48

Lf-0% Particle Size Distribution Test Report = Version @ 23 December 2070

fage 7 af 1
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Test Procedure: AS1289.2.1.1 - 2005
Test Procedure: AS1289.3.1.2 - 2009
Test Procedure: AS71289.3.2.1 - 2009
Test Procedure: AS1289.3.3.1 - 2008
Tesf Procedure: AS1289.3.4.1 - 2008

Butler Partazrs Piy Ltd

ABN 14 £17 474 8GR

79 Doggell Sireet

Hewsteag Quesnsiand 4066
# 0 Box 2287

Fortitude Valiey BC
Queensland 4006

www.butlerpartners.com.ay

Fh G617 3852 aso0
Fx 61 7 3852 3B0&
enquinies@bullerpartners com au

" €lienf:

' SHD Services Pty Ltd
| Residential Subdivision ~ Lots 1 to 11
Cnr Ripley & Fischer Roads,

i Ripley Valley

Project:

; 010-218B

MH

14/02M11

MH

15/02/11
010-218B_ATL_TP2 1

Sample No.: 010-218B_TP2_1
Test Pit: 2
Depth (m}; 0.4-0.5
Liguid Limit {%) 41
Plastic Limit (%) 13
Plasticity Index (%) 28
Linear Shrinkage (%} 14.0+
Sample Moisture Content (%) 12.1

* Crumbling occurred + Curling occurred

Remarks. The sample was lested, oven dried, dry sieved and tested in a 249mm mould.

Sample No.: 010-218B_TP6_1
Test Pit: 6
Depth {m): 0.4-0.6
Liquid Limit (%) 40
Plastic Limit {%) 14
Plasticity Index {%) 26
Linear Shrinkage {%) 11.0+
Sample Moisture Content (%) 13.8

* Crumbling occurred + Curling occurred

Remarks: The sample was lested, oven dried, dry sieved and tested in a 249mm mould.

L F-07 Atterberg Limiis Tast Report — Version 3 28 October 2010

FPage 1 of 1
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Test Procedure: AS1289.7.1.1~ 2003

Butler Fariners Ply Lid
ABN 14 B17 574 BES

SHRINK-SWELL INDEX TEST REPORT  Mevsieas Gusctiiens 505

PO Box 2287
Foftitude Valley BC
Queensiand 4008

www. bullerpartners.com.au
Ph. 617 3852 3800

Fx 617 3852 3804
enguiries@butlerpgaringss com au

Project:
Lagation:

Project No.:

Residential Subdivision = Lots 1 to 11 Date:

_Ripley Valley Date:
010-218B

SHD Services Pty Ltd Tested by:

MH

Cnr Ripley & Fischer Roads, CGheckad by,

03/02/01 |
MH

Report No::

010-218B_SS1_39_1 |

15i62/11 |

Sample No.:

Bore:

Depth (m}):

Specimen Description

Specimen Shrinkage (%) Eepy

Specimen Swell {%) Esw

Estimated Inert inclusions (%)

Initial Moisture content of swell specimen (%)
Final moisture content of swell specimen (%)
Initial moisture content of shrinkage specimen (%)
Extent of cracking of shrinkage specimen

Shrink-Swell Index (% per pF) /..

010-218B_39_1
39

0.5-0.7

Sandy Clay (Cl)
28

0.6

111
14.3
11.6
Slight

1.7

L#-12 Shrink-Swell Test Report = Version 5 23 December 2018

Page 1of 1
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SHRINK-SWELL INDEX TEST REPORT

Test Procedure: AS1289.7.1.7 - 2003

Buiier Fartners Fly Lid

L3N 14 E36 574 408

79 Doggell Sireet

Newslead Queensiand 4006
PO Box 2267

Ferlitude Velley BG
Queensland 4008

www.butlerpartnara.com.su

Ph &1 7 3852 3800
Fx 817 3852 C808
enquiriesLbutlerpartners com au

Clignt

SHD Services Pty Ltd

Tested by:

Projoct;

Residential Subdivision — Lots 1 to 11 Da

Cnr Ripley & Fischer Roads, Checked by:

Location: Ripley Valley

Date:

Project No.: G DEAE]:]

REeport No,;

- ____MH
22/02/01
MH

2402111
010-218B_SSI_TP13_1

Sample No.:

Test Pit:

Depth (m):

Specimen Description

Specimen Shrinkage (%) €en
Specimen Swell (%) Bew

Estimated Inert inclusions (%)

Initial Moisture content of swell specimen (%)
Final moisture content of swell specimen (%)
Initial moisture content of shrinkage specimen (%)
Extent of cracking of shrinkage specimen

Shrink-Swell index (% per pF) /.

010-218B_TP13_1
13

0.4-0.6

Sandy Clay (Cl)
4.1

0.7

19.5
24.8
22.5
Slight

2.5

cf-12 Shrink-Swelf Tost Repor - Version 5 23 December 2010

Page 10of 1
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SHRINK-SWELL INDEX TEST REPORT  nersieco Guesasiane sios

P C Box 2287
Test Procedure: AS1289.7.1.1 — 2003 Tortitude Velley BG
Queersiand 4006

www. butierpartners.com.au

Ph. 61 7 3852 3800
Fx ©17 3852 3808
enguiries@butlerpariners com au

Client
Project:

Location:

Project No.:

'SHD Services Pty Ltd MH
Residential Subdivision = Lots 1 to 11 22102101
Cnr Ripley & Fischer Roads, MH
Ripley Valley Jate: 24102111
010-2188 Report No.: 010-218B_SSI_TP21_1
Sample No.: 010-218B_TP21_1
Test Pit: 21
Depth (m): 0.6-0.8
Specimen Description Sandy Clay {CI)
Specimen Shrinkage (%) €sn 20
Specimen Swell (%) Esw 0.1
Estimated Inert inclusions (%) 0
initial Moisture content of swell specimen (%) 13.6
Final moisture content of swell specimen (%) 14.5
Initial moisture content of shrinkage specimen (%) 14.4
Extent of cracking of shrinkage specimen Slight
Shrink-Swell Index (% per pF) /s 11

L#-12 Shrink-Swell Test Report — Version 5 23 December 2010 Page 1 of 7
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Butler Pastners Pty Lid
ABN 14 B1E 574 E53

SHRINK-SWELL INDEX TEST REPORT  Mewsicso Sustiians soor

Test Procedure: AS1289.7.1.1 - 2003 Fortitude Valley BC
Queensland 4006

www. butierpartners.com.au

Ph G617 3852 2800
Fx ©17 3852 3808
enquiriesfhutlerpartners com au

SHD Services Pty Ltd Tested by MH |
Project; Resgidential Subdivision = Lots 1 to 11 B _ 22/02/01

= Cnr Ripley & Fischer Roads, Checked by: MH
Location: Ripley Valley Dala: == 24702111
Project No.: I[EIET] DRSS  010-218B_SSI_TP22_1
Sample No.: 010-218B_TP22_1
Test Pit: 22
Depth (m): 0.5-0.7
Specimen Description Sandy Clay (CI)
Specimen Shrinkage (%) Esh 2.9
Specimen Swell (%) € 1.0
Estimated Inert inclusions (%) 0
Initial Moisture content of swell specimen (%) 17.5
Final moisture content of swell specimen (%) 203
Initial moisture content of shrinkage specimen (%) 18.5
Extent of cracking of shrinkage specimen Slight
Shrink-Swell Index (% per pF) Iss 19

Li-12 Shrink-Swell Test Report — Version 5 23 December 2010 Page 7 of 1
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Hutler Pertners Ply Lid
ARK 14§17 574 uta

SHRINK-SWELL INDEX TEST REPORT  “evsieas Guseatigns 1308

P.O Box 2267
Test Procedure: AS1289.7.1.1- 2003 Fertitude Valley BC
Queens!and 4006

www butlerpartners.com.au

Ph 6Y 7 3852 3000
Fx 6% 7 3852 28068
uaquiires@bullerpartnes com au

Client: SHD Services Pty Ltd | Tested by: MH
Project: Residential Subdivision - Lots 1 to 11 22102101
Eocation: Cor Ripley & Fischer Roads, MH
" . Ripley Valley F i 24102111
(== gs TN 010-218B Repart Na: 010-218B_SSI_TP30_1

Sample No.: 010-218B_TP30_1

Test Pit: 30

Depth {(m): 0.6-0.8

Specimen Description Sandy Clay (C1)

Specimen Shrinkage (%) en 21

Specimen Swell (%) Esw 0.4

Estimated Inert inclusions (%) 0

Initial Moisture content of swell specimen (%) 11.8

Final moisture content of swell specimen (%) 14.5

Initial moisture content of shrinkage specimen (%) 121

Extent of cracking of shrinkage specimen Slight

Shrink-Swell Index (% per pF) Iss 13

Li~-12 Shrink-Swell Test Repornt = Version 5 23 December 2010 age 1of 1
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uaiity Newstead, Queensiand 4006
1SO 9001 Telephone: (07) 3852 3800/(07) 5535 2539
€ sacLoBAL www. butlerpariners.com.au
Raport No: 010-218B-GC/11/1 - CBR
California Bearing Ratio Test Report Issue No.: 1
Lab No: 010-218B-GCM11/M1
Client: SHD Services Pty Ltd
Project: Residential Subdivision - Lots1 to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B Date of Issue: 07/02/11
TestPit: 5
Depth: 0.5m - 0.7m THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
Sample Details
Sampled by: MH Material: Sandy Clay
Sampling Method: AS51289.1.2.1-1998 Clause 6.5.4 Tested by: IM
Source: Insitu Date Tested: 01/02/11
Date Sampled: 240111 Test Method: AS1289.6.1.1 -1998
Load vs Penetration Test Results
‘ 0.7 [ ! SOAKED CBR (at 2.5mm): 2.0%
| 0.6 1‘ V. i Maximum Dry Density (/m’):
£ / | Optimum Moisture Content (%):
| 0.5 | | Dry Density Before Soaking (t/m®):
| _ ) ‘ Dry Density Ratio Before Soaking (%):
Z / ! Moisture Content Before Scaking (%):
E 0.4 - / ? Moisture Ratio Before Soaking (%):
] & / i Compactive Effort; Standard
' é 03 + Period of Soaking (Days):
| & r Swell During Soaking (%):
0.2 ,_I‘ / Moisture Content of Top 30mm After Soaking (%):
3 Moisture Content of Remaining Depth After Soaking (%):
/ Surcharge Mass (kg):
01
[ y Oversize Materials
0 & bt oo et 1 Retained 19mm Sieve (wet mass) (%)

Penetration{mm)

Oversize Material Excluded/Replaced:

Comments

Moisture content of sample at time of sampling was 14.1%.

Sample compacted at estimated optimum moisture content (13.3%) using Standard compactive effort.

L F-34 CBR Test Report - Version 5

Page 1
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79 Doggett Street
Newstead, Queensland 4006

IQSltj)agtgm Telephone: (07) 3852 3800/(07) 5535 2539
& saoLoBAL www. butlerpartners.com.au
Report No: 010-218B-GC/11/2 - CBR
California Bearing Ratio Test Report Issue No.: 1
Lab No: 010-218B-GC/11/2
Client: SHD Services Pty Ltd
Project: Residential Subdivision - Lots 1 to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B Date of Issue: 07/02111
TestPit: 8
Depth: 0.2m - 0.5m THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN EULL
Sample Details
Sampled by: MH Material: Sandy Clay
Sampling Method: AS51289.1.2.1-1998 Clause 6.5.4 Tested by: IM
Source: Insitu Date Tested: 01/02/11
Date Sampled: 24/01 11 Test Method: AS1289.6.1.1 -1998
Load vs Penetration Test Results
i 14 SOAKED CBR (at 5.0mm): 2.0%

b e

[N
M
=

0.8

e s o TR
o

0.6

Piston Load (kN)

[

Penetration{mm}

Maximum Dry Density (t/m’): i
Optimum Moisture Content (%): .

Dry Density Before Soaking (t/m®): 1.81
Dry Density Ratio Before Soaking (%): -
Moisture Content Before Soaking (%): 144
Moisture Ratio Before Soaking (%): -
Compactive Effort: Standard
Period of Soaking (Days): 4
Swell During Soaking (%}: 25
Moisture Content of Top 30mm After Soaking (%): 226
Moisture Content of Remaining Depth After Soaking (%): 154
Surcharge Mass (kg): 4.5

Oversize Materials

Retained 19mm Sieve (wet mass) (%): 0
Oversize Material Excluded/Replaced: N/A

Comments

Moisture content of sample at time of sampling was 13.5%.

Sample compacted at estimated optimum moisture content (14.4%) using Standard compactive effort.

I F-34 CBR Test Report - Version &

Page 1
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79 Doggett Street
Quality Newstead, Queensland 4006
150 9001 Telephone: (07) 3852 3800/(07) 5535 2539
€ smGLOBAL www. butlerpartners.com.au
Report No: 010-218B-GC/11/3 - CBR
California Bearing Ratio Test Report Issue No.: 1
Lab No: 010-218B-GC/11/3
Client: SHD Services Pty Lid
Project: Residential Subdivision - Lots 1 to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B Date of Issue: 10/03/11
Test Pit: 16
Depth: 0.5m to 0.8m THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
Sample Details
Sampled by: MH Material: Sandy Clay
Sampling Method: AS1289.1.2.1-1998 Clause 6.5.4 Tested by: JR
Source: Insitu Date Tested: 04/03/11
Date Sampled: 17/02/11 Test Method: AS1289.6.1.1 -1998
Load vs Penetration Test Results
14 I l SOAKED CBR (at 2.5mm): 4.5%
‘ 12 | // I Maximum Dry Densty (t/m?): i
t' / ' Optimum Moisture Content (%): _
| 2 } Dry Density Before Soaking (tm?®): 163
- [ / Dry Density Ratio Before Soaking (%): -
| 2 Moisture Content Before Soaking (%): 220
v 081 Moisture Ratio Before Soaking (%): ]
3 Compactive Effort: Standard
é 0.6 1 Period of Soaking (Days): 4
& Swell During Soaking (%): 20
04 ! Moisture Content of Top 30mm After Soaking (%): 28.2
5 Moisture Content of Remaining Depth After Soaking (%): 23.7
' [ Surcharge Mass {kg): 45
‘ 02 -
y Oversize Materials
' I st Retained 19mm Sieve (wet mass) (%): 0
0 5 16 15 Oversize Material Excluded/Repiaced: N/A
| Penetration{mm)
Comments
Sample compacted at estimated optimum moisture content {22.0%) using Standard compactive effort,
Moisture content of sample at time of sampling was 25.4%.

1 F-34 CBH Test Report - Version & Page 1
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79 Doggett Street
oual Newstead, Queensiand 4006
iy il Telephone: (07) 3852 3800/(07) 5535 2539
i www. butlerpartners.com.au
Report No: 010-218B-GC/11/4 - CBR
California Bearing Ratio Test Report Issue No.: 1
Lab No: 010-218B-GC/11/4
Client: SHD Services Pty Ltd
iProject: Residential Subdivision - Lots 1o 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B Date of Issue: 10/03/11
TestPit: 28
Depth: 0.2mto 0.8m THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
Sample Details
Sampled by: MH Material: Sandy Clay
Sampling Method: AS51289.1.2.1-1998 Clause 6.5.4 Tested by: JR
Source: Insitu Date Tested: 04/03/11
Date Sampled: 16/02/11 Test Method: AS1289.6.1.1 -1998
Load vs Penetration Test Results
0.7 SOAKED CBR (at 5mm): 2.0%
0.6 - Maximum Dry Density (t/m®): i
/ Optimum Moisture Content (%): _
05 - Dry Density Before Soaking (t¥m°): 1.83
) Dry Density Ratio Before Soaking (%): -
£ [ Moisture Content Before Soaking (%): 11.6
B 0.4 ] f_/ { Moisture Ratio Before Soaking (%): -
L] ; / Compactive Effort: Standard
_§ Period of Soaking (Days): 4
a Swell During Soaking {%): 3.5
Moisture Content of Top 30mm After Soaking (%): 211
Maisture Content of Remaining Depth After Soaking (%): 16.1
Surcharge Mass (kg): 45
y Oversize Materials
O e i R e Retained 19mm Sieve (wet mass) (%): 0
0 5 10 15 Oversize Material Excluded/Replaced: N/A
Penetration{mm) !
Comments
Sample compacted at estimated optimum moisture content {11.6%) using Standard compactive effort.
Moisture content of sample at time of sampling was 14.4%.

1.F-34 CBR Test Report - Version b Page 1
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79 Doggett Street

Newstead, Queensiand 4006

Telephone: (07) 3852 3800/(07) 5535 2539
www. butierpariners.com.au

California Bearing Ratio Test Report

Report No: 010-218B-GC/11/5 - CER
Issue No.: 1
Lab No: 010-218B-GCM1/5

Client: SHD Services Pty Ltd

Project: Residential Subdivision - Lots 1 to 11
Location: Cnr Ripley & Fischer Roads, Ripley Valley
Project No: 010-218B

TestPit: 37
Depth: 0.3m to 0.6m

Date of Issue: 10/03/11

THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

Sample Details
Sampled by: MH Material: Sandy Clay
Sampling Method: AS1289.1.2.1-1998 Clause 6.5.4 Tested by: JR
Source: Insitu Date Tested: 04/03/11
Date Sampled: 16/02/11 Test Method: AS1289.6.1.1-1998
Load vs Penetration Test Results
1 i SOAKED CBR (at 2.5mm): 3.0%
09 ! A
b / Maximum Dry Density (t/m°): i
08 ! Optimum Moisture Content (%): :
; Dry Density Before Soaking (t/m®): 1.67
_ L 'l g Dry Density Ratio Before Soaking (%): )
Y ; Moisture Content Before Soaking (%): 206
2 ; // Moisture Ratio Before Soaking (%): -
2 0.5 - Compactive Effort: Standard
% Period of Soaking (Days): 4
| [ Swell During Soaking (%) 20
Moisture Content of Top 30mm After Soaking (%): 26.0
Moisture Content of Remaining Depth After Soaking {%): 22.0
Surcharge Mass (kg): 45
§
| Oversize Materials
! D @ it bt et gt Retained 19mm Sieve (wet mass) (%): 0
‘ 0 5 10 15 Oversize Material Excluded/Replaced: N/A
; Penetration{mm)
] R R —— 5 - - -
Comments
Sample compacted at estimated optimum moisture content (20.6%) using Standard compactive effort.
Moisture content of sample at time of sampling was 20.7%.
LF-34 CBR Test Report - Version & Page 1
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Soil Chemistry Profile
Mehlich 3 - Multi-nutrient Extractant
Sydney Environmental & Soll Laboratory Pty Ltd  ABN 70 106 810 708

Sample Drop Off: Mailing Address; Tal: 02 9880 8554
Sydney 16 Chilvers Road PO Box 357 Fax: 02 9484 2427 A
Environments! and Soif Thomlelgh NSW 2120  Pennant Hills NSW 1715 Em: info@sesl.com.au
Laborstory Australia Web: www sesl.com.au 150 600y
:&:mnsuzmmuwm ’
Batch N°: 17205 Sample N>: 41 Report Status: O Draft @® Final
Client Name:  Butler Partnars Pty Ltd Project Name:  Topsoil Testing (0.0 - 0.2M)
Client Contact: Mick Havana Location: Ripley Valley
Client Job N°: SESL Quote N°: Date Received: 442111
Client Order N°: Sample Name: Combination TP5 & TP6
Address: PO Box 2267 Description: Soil
FORTITUDE VALLEY BC QLD 4006 Test Type: FSC (M3), 0C-DC
RECOMMENDATIONS
The material was analysed to determine its nutrient status. The pH is slight to very strongly acidic with a high exchangeable
acidity (hydrogen + aluminium). Salinity is low which is consistent with a nutrient poor soil. The very low eCEC indicates that this
soil has a very poor nulrient retention capacily. Typical of sandy soils. The exchangeable cation percentage shows a dominance
of sodium, magnesium and aluminium. Lime and organic matter will hefp to build the cation exchange capacity of the soil.
Incorporate a recycled organic compost at 20% by volume to the top 150mm. To newutralise the acidity, displace sodium and help
address the low calcium levels apply lime at 150g/sqm (1.5 tone/ha) and gypsum at 150g/sqm {1.5 tones/ha). To improve
nutrients for phosphorus tolerant plant species apply a general purpase NPK fertiliser e.g. NPK (11:8:15) at 60g/sqm. For native
plant species select a low P NPK fertiliser. Micronutrients are low and can be improved with the addition of a complete trace
fertiliser at the manufactures recommended rate. Future maintenance application should consist of a slow release NPK fertiliser
due to the low nutrient holding capacity.
SOIL SAMPLE DEPTH (mm): Q100 @ 150 200 FERTILITY RATING: O Low @ Moderate QO High
pH and ELECTRICAL CONDUCTIVITY
B o o0 e e S . :
40 4.5 5.0 85 6.0 6.5 T4 7.5 8.0 8.5 8.0 8.5 210
pH in HO {1:5) B
pH in CaCly (1:5) a7

Salinity (EC 1:5 dS/m) [0.02 Very low ] 1

Sodium (Na)  (mglkg)
Chioride (Cl)  (mg/kg)

CATION BALANCE

EXCHANGEABLE CATION PERCENTAGE CATION RATIOS
Note: Hydrogen only detarmined when pH In H0<6.0 RN e R b N 'Jf
Allacly detsrmined fpHiin GaCh is £ 5.2 B caicum () = magnesium Mg) D rydragen gty | | Ratho Result  Target Range
Exchangeabl Extractable Extractable | : i A-8.
a Sodl.;::g?;a; DPﬂ!ﬂssium Ky D.i\.luminiur:‘ (EAI)? Ca:Mg : a. . &1 =60
Na 15% T alll === G . | Comment: Potential Calcium deficiency
Hgheodictty il Na < 5% Mg:K 4 26-50
j Wig 40% e 5. R Comment: Batanced
| High, magnesic Ca 9 1=~
::aLaz.s-n. 57 - 78% Ki{Ca+Mg) 0.14 <0.07
ow o
’; L'\ K3-11% Comment: High
Ve '} - K:Na 07 NiA
Al12.5% High - - ——-= K 10% Al 1%
Normal Sodium Absorption Ratlo: D.N.T,
ACTUAL IDEAL
Electrochemical Stabillty index (ESI):
EFFECTIVE CATION EXCHANGE CAPACITY (eCEC) O High potential for dispersian and
soil structure collapse
0 0 20 50 100
SOLUBLE CATION.
0.4 Very Low | S (mea/100g)
Na: K: Ca: Mg:

Tests are performed under a quality systom certiffed a3 complylng with ISC $0079; 2000. Results and P
i that Ia This d shall not be raproducsd sxcept in full. age 1 of 2




Soil Chemistry Profile
Mehlich 3 - Multl-nutrient Extractant
Sydney Environmental & Sail Laboratory Pty Ltd  ABN 70 106 810 708

Sample Drop Off: Maifing Address: Tel: 029980 6554
Sydney 16 Chilvers Roar PO Box 357 Fax: 029484 2427
Environmental and Sall Thomleigh NSW 2120 Pennart Hills NSW 1715 Em; Infof@sesl.com.au Dualty
LaBoratory Australia Wob: www.zesl.com.au 1508001
::n‘! 1 Soil Chermbiey. Agionam,
Balch N> 17205 Sample N*: 1 Report Status: O Draft ® Final
PLANT AVAILABLE NUTRIENTS
, . Result r . : . Result | Desirable | Adjustment
Major Nutrients (maikg) | []VevLow [Jiow [[IMarginal [TIAdequste [B] High (@lsam) | (a/sqm) (g/sqm)
Nitrate-N (NOJ) 15 ¥ NEE 4z 39
Phosphate-P (POq)} 25 A ! 05 126 121
Potassium (K) 137 N - 355 328
Sulphate-S (SC.} 4.2 0.8 136 12.8
Calcium (Ca) 266 i 53 252.8 247.5
Magnesium (Mg) 18.9 I 33 28,7 229
Iron (Fe) 340 B e 110.1 423
Manganese (Mn) 0.8 z EE 02 8.8 8.6
Zine (Zn) <0.65 | 0.1 1 0
Copper (Cu) <0.64 [ 0.1 13 1.2
Boron (B} 1.4 __1 0.3 0.5 2
Explanation of graph ranges: NOTES: Adjus ; .
] Very Low U Low [ 1 marginai Adequate E High g a"PI‘;::." whlt it gt - and
echnomic alficioncy. and minimises Tmpacl or the
Grawth is lkely to be Potential *hidden Supply of this nutrient  Supply of this nutdentls ~ The level is and
savarely depressed and hunger”, or sub-clinlcal s barely adequala for  adequale for the p'ant, may be detrimental to plant Drawdown: The cbiactive nutrien menagementis Lo
deficiancy symptoms defigiency. Potential the plant, and and ard only growth {i.e. phytotoxic} and utiise reakdual soll nutriants. Thare is no epronamic
present, Larga applicslions  responsc to nutrent build-, <Al malntenance applic: may contribute o peliution of aBa0n {a apply fertliser when solf last kavala exr asc
for soll buliding purposes addition is 60 10 80%.  recommendad. rates are recommended.  ground and surface waters. Adequate,
ara usually recommended. Potentiat response to Potertial r to down is - glagm are based on soil bulk denally of
Potential response to nutrient additlon Is 30 nutrient addltlon I 5 to Polential response to nutrient | 2.33 tonna/m® and sulected sail dagth,
nutrient addition 1s »80%. to B0%. 30%. addition I8 <2%,
Phosphorus Saturation Index Exchangeable Acidity Physical Description
Adams-Evans Buffer pH (BpH): 79 Texture: Did not test
Sum of Base Cations (meq/100g™"): 0.4 Typical clay content:  Did not test
Eff. Cation Exch. Capacity (eCEC): 0.4 Size:
Base Saturation (%): 100 Gravel content:
Exchangeable Acidity {(meq/100g™): - Aggregate strength: Did not test

0.01
Lew, Piant response to applied P is likely.

Exchangeable Acidity (%): -

Lime Application Rate
—to achieve pH 6.0 (gfsqm):
— to neutralise Al (g/sqm): T

=]

Gypsum Application Rate

- to achieve 67.5% exch. Ca (g/sqm). 24

The CGAR is corrected for a soil
depth of 150mm and any Lime
addition to achieve pH 6.0.

Structural unit; DIid not test
Potential infiltration rate: Did net test
Permeability fnm/hr):  Did not test
Calculated ECse (dSim): -

Requires EC and Soll Texture result.
Organic Carbon {OC%): 0.4 — Very low

Organic Matter (OM%): 0.7
Additional comments:

Consultant:

WMWJ&
Gabriella Naval

Authorised Signatory:
Simon Leake

Dinslalmer: Tesis are parformed under 2 quality systam complying with 150 8001: 2000. Rasulls are baswed on he enalysis of Lhe sample ken

or received by SEEL. Dua Lo the varability of sampling

Tl biRly for a lack of performance based on s inlergrelakon and

and
Tha

Mustnot e

Tests are porformed under a qualily system certified as comgplying with ISO 8001: 2000, Resuls and
lugh that I ive. Thia d

rapr

shall not be reprodi

2l factora, SEGL doas nol accepl any
excapt In full.

d sxcept in full.

Date of Report:
10 Feh 2011

METHOD REFERENCES:

PH [1:5 H,0) - Reymenl & Higginson (1982) 4A1,
pH {1:5 CaCl,) - Raymen & Higginson (1952} 4681,

EC {1:5) - Reyment B Higginson (1852) .44,
Chioride - Rayment & Higgnaon {1862) 5A2,
Nilrale - Raymenl & Hipginson {1892) 781
Aluminlim - BESL In-housa,

PO, K, 80,, Cs, Mg, Na, . Mn, Zn, Gu, B - Mehiich 3 (1884),

Huffer oH and Hvdrasn - Adams-Evona (19721

Page 2 of 2




Soil Chemistry Profile
Mehlich 3 - Multi-nutrient Extractant
Sydney Environmental & Soll Laboratory Pty Ltd  ABN 70 106 10 708

Sample Drop Off: Mailing Addrass: Tel: 02 9980 6554
Sydney 18 Chilvers Road PO Box 357 Fax: 028484 2427 4
Environmental and Sol Thomleigh NSW 2120 Pennant Hills NSW 1715 Em: Info@sesl.com.au Qualty
Laboratory Australia Web: www.sesl.com.au 150 8001
:;Ar:unnwmw.w
Batch N°: 17205 SampleN®: 2 Report Status: O Draft ® Final
Client Name:  Butler Partners Pty Ltd Project Name:  Topsoil Testing (0.0 - 0.2M)
Client Contact: Mick Havana Location: Ripley Valiey
Client Jab N°: SESL Quote N°: Date Received: 4/2/11
Client Order N*: Sample Name: Combination TP11 & TP18
Address: PO Box 2267 Description: Soil
FORTITUDE VALLEY BC QLD 4006 Test Type: FSC (M3), OC-DC
RECOMMENDATIONS

The pH of the combined material has a slight to very strong acidity. As the pH is just above 6.0 hydrogen was not measured, however from the
very strong acidity and previous analysis we can predict that exchangeable hydrogen is high. The effective cation exchange tapacity of the
material is low. Nutrient analysis indicates low fertility with very low levels of nitrogen, phosphorus and potassium. Please refer to sample 1 for
amelioration recommendations.

S0IL SAMPLE DEPTH (mm): O 100 @150 (200 FERTILITY RATING: O Llow @ Moderate O High
pH and ELECTRICAL CONDUCTIVITY

BFSAT  HMadum slight V. Siight Stight Moderste "
NS v =2 o ee 2 e TSR
54.0 4.5 5 5 8.0 95 210

0 5.5 8.0 6.5 7.0 75 8.0 B
pH in H,0 {1:5)

pH In CaCly (1:5) W
Salinky (EC 1:5 ds/m) 7

Sodium (Na)  {mgtkg)
Chioride (Cl)  (magrkg)

15.6 Very Low

CATION BALANCE

EXCHANGEABLE CATION PERCENTAGE CATION RATIOS
Note: Hydrogen only determined when pH In H,0<6.0 R T e g e
Al only detarrmined If pH in CaCl, s £ 5.2 ‘a Calcium (Ca) g Magnesium (Mg) g Hydrogen (H) - Ratlo Result Target Rangs
 pm Exchangeabl E b E pls ; -
B o) O potassium ® D aumiriome gy Ca:Mg 0'7, . ol 6'_0
Na 7.3% — k i . Comment: Potential Calcium deficiency
oderate sodicHy (‘ ; Na < 5% Mg:K 43 26-50
b Mg 47.3% -
High, magnesic ca - Mg12-18% | Comment: Balanced
Ca L:::.'s% 57-78% , Ki{CatMg) 0.13 <0.07
J_ o Comment: High
A K:Na 1.5 NIA
Al 8.2% High K 10.9% A :]:11?
Normal Sodium Absorption Ratie: D.N.T.
ACTUAL IDEAL
Electrochemlcal Stabfilty Index (ESH:
EFFECTIVE CATION EXCHANGE CAPACITY (eGEC) 0 :;ﬂ';t‘;ﬁ:::':" (ot graipr et
collapse
1] 10 20 50 100
7 very Low] SOLUBLE CATIONS (meq/100g)
Na: K: Ca: Mg:
Tests are performed under a quality syatem certifled as complylng with |30 §001: 2600. Resuits and .
fusl that g ls rep Iva. This. shall not be repraducad except In full. Page 1 of 2




Soil Chemistry Profile
Mehlich 3 - Multi-nutrient Extractant
Sydney Environmental & Scil Laboratory Pty Lid ABN 70 106 810 708

Sample Drop Off: Mailing Address: Tel: 029980 6554
Sydney 16 Chilvers Roagl PO Box 357 Fax: 029484 2427 |
Environmental and Soll Thommleigh NSW 2120  Pennant Hills NSW 1715 Em:  Info@sesl.com.au Ouaity
Laboratory Australia Web! www.sesl.com.au S5
wnﬂm“w
Batch N°: 17205 Sample N": 2 Report Status: O Draft @ Final
PLANT AVAILABLE NUTRIENTS
Result 3 . - Result | Desirable | Adjustment
i ¥
Melor Nutrlenta | (mgigy | [iVeryiow [Jiow [ Marginal  []adequate WHIn | oy | Noaam® | Ahems
Nitrate-N (NOy) 17 03 42 39
Phosphate-P (PQ,} 0 12.6 12.6
Potassium (K) 47.1 94 35.5 26.1
Sulphate-5 (S04} 48 1 136 12.6
Calcium {Ca} 73.5 147 252.8 238.1
Magnesium (Mg) 63.3 12.8 26.7 14.1
Iron (Fe) 410 81.8 110.1 28.3
Manganese (Mn) 16 32 8.8 56
Zine (Zn) <0.85 0.1 1 9
Copper (Cu) <0.64 0.1 13 1.2
Boron {B} 15 0.3 0.5 2
Explanation of graph ranges: NOTES: Acjustman recommandation caloylates e
ol - slamental tfan to =t 6 »l
|:| Very Low D Low !j Marginal D Adequate E High the w":;m v:ldhhm e 'bw“:':a
economin eﬂlnr-m:y end minimiaes impacl on the
Growth is likely fo be Potantial *hidden Supply of this nutrient  Supply of this nutrientis ~ The level is excessive and e
severely dapressed and hunger”, or sub-dinical  is barely adequate for  adequate for the plant, may be detrimental to plant n,.“m The obisciive Autfam management Is fo
deficiancy symploms deficlency. Potential the plant, and and and only growth (i.a. phytotoxich and uliise residual goll nulrients. Thers is no agronomic
present. Large applicalions  response to nutrient build-up is stil i pplicatt may ibuta to pollution of TOBSON ko apply ferilisar when sol lest lavals sxcesd
for scil bullding purposes addition |s 60 to 90%. racommanded. rates era racommendsed.  ground and surface wmer! Adequats_
ara usually recommendad. Potential responseto  Potcntial resg o [ “ gisgm are based on sail bulk danslly of
Patentlal response to nutrient addiion is 30 nutrient addltion is 5 to Potertial reaponse to nutrient 1.33 tonnaim? and sslected soil depth,
nutrlant addition s >00%, to 60%. 30%. addition (s <2%.
Phosphorus Saturation Index Exchangeable Acidity Physlcal Description
Adams-Evans Buffer pH (BpH): 7.8 Texture: Did not test
Sum of Base Cations (meq/100g™"): 1.1 Typical clay content: Did not test
Eff. Cation Exch. Capacity (eCEC): 1.1 Size:
Base Saturation (%): 100 Gravel content:
Exchangeable Acidity (meq/100g™"): - Apgregate strength: Did not test
Exchangeable Acidity (%): - Structural unit: Did not test
Potential infiltrati : D
Lime Application Rate ial .".‘ iltration rate: Did not test
0 to achieve pH 6.0 m): o Permeability (mm/hr):  Did not test
Low. Plant response to applied P Is likely. s lr:? P hy ( ig"::; d = Caicutated ECg: (dS/m): -
- utrali .
se Al (g/sq Requires EC and Soil Texturs result.
Gypsum Application Rate Organic Carbon (OC%): 0.7 - Low
- to achieve 67.5% exch. Ca (gfsqm): &4 Organic Matter (OM%): 1.1
The CGAR is corrected for a soil Additional comments:
depth of 150mm and any Lime
addition to achieve pH 6.0.

ConsuManrit

. WAWL'@
Gabriella Navar,

Simon Leake

Authorised Signatory:

Disclaimer: Tesis ar parformed undar a quallly system complying with IS0 5004: 2000, Reauits sre kasad on the analysis af the sampls aken

or recelved by SESL. Due lo tha varisbfiity of samping

1 cong;lions and

factors, SESL does ol acce 2t any

Nabilly for & lack of parformar & based on iz inlerprelzfon snd nicomm 1@ations. This document must nol ba raproduced excepl In fult.

'I'nu are performed under a qunmy system cemﬁud B8 mmpl'ylng with IS0 8001: 2000. Reaults and
that Ji This d

shall not be reproduced except in full.

Date of Report:
10 Feb 2011

METHOD REFERENCES:

PH (1.3 H,0) - Rayment & Higginaon {1582) 4A1,

pH (1:5 CaCl,) - Raymenl & Hiyginson {1852) 431,

EC (1:5)- RaymenL & Higginson {1592) 3A1,
Chicride - Raymeni & Higninaon {1992) 542,
Niirale - Raymani & Higgingan (1982) 784
Alumiaium - SESL i-house,

PO, K, 80, Ca, Mg, Na, Fe, Mn, Zn, Cu. B - - Mehlich 3 {1884},

Buffer oH and Hvdrooan « Agamz-Evans (1977}

Page 2 of 2



Soil Chemistry Profile
Mehlich 3 - Multi-nutrient Extractant
Sydney Environmental & Soil Laboratory Pty Ltd  ABN 70 106 810 708

Sample Drop OF; Malling Address: Tel: 02 9980 6554
Sydnay 16 Chilvers Road PO Box 357 Fax; 02 8484 2427 a
Environmental and Soll Thomlelgh NSW 2120  Pennant Hills NSW 1715 Em: info@sesl.com.au Dimiy
Laboratory Australla Web: www.sesl.com.au 1508601
.;h-d‘i! nSeitTor . Agronamy
BalchN°: 17205 SampleN®: 3 Report Status: O Draft @ Final
Client Name:  Butler Partners Pty Ltd FProject Name: Topsoil Testing {0.0 - 0.2M)
Client Contact: Mick Havana Location: Ripley Valley
Client Job N°: SESL Quote N=; Date Recsived: 4/2/11
Client Order N*; Sample Name: Combination TP19 8 BH39
Address: PO Box 2267 Description: Soil

FORTITUDE VALLEY BC QLD 4006 Test Type: FSC {M3), 0C-DC

RECOMMENDATIONS

The pH of the combined material has a moderate fo very strong acidity. As the pH was just under 6.0 hydrogen was measured
indicating a high acidity content (aluminium + hydrogen}. The effective cation exchange capacity of the material is low. Nutrient
analysis indicates iow fertility with very low levels of nitrogen, phosphorus and potassium. The soil requires a similar amelioration
approach as sample 1.

SOIL SAMPLE DEPTH (mm): Q100 ® 150 Q200 FERTILITY RATING: O Low @ Moderate O High

pPH and ELECTRICAL CONDUCTIVITY
&S] i i S it
T 45 50 55 60 6.5 70 75 8.0

pH in HaO {1:5} H
pH in CaCl; (1:5) j

Salinity (EC 1:5 dS/m) [0.02 Very low - "l

Sodium (Na)  (mgfkg) [17.5 Verylow ]
Chloride (Cl) (mg/kg) { Chioride only determined if EC (1:5) »0.25 dSim

CATION BALANCE

Muadhunt Sught v Slight Nevtral Slight Medernte

EXCHANGEABLE CATION PERCENTAGE CATION RATIOS
Note: Hydrogen cnly determined whan pH in H0<8.0 T 2 R .
Al only determined If pH in CaCl, ls % 5.2 ‘M caicum (cay B Magnesium (Mg) = Hf,:":;:b(':,, : Ratio Result  Target Range
_."s ;_ N“ ] Cotrectable, Dm- acatle Ca:Mg 08 4.1-6.0
Mg 22% . i U | M A Comment; Potential Caicium deficiency
High, magnesic L Kaa% - Na<8%
N:ﬁ.z% : ik Normal | - Mg:K 5 26-50
ot sedie, nhormal ]
gy ca - Mg 12-18% Comment: Balanced
Low 57-78% | KACa+Mg) 0.1 <0.07
2:2  3.41% Comment: High
Al 2.4% High :
_ ':Imr? e K:Na 14 N/A
o - A<1% Sodlum Absorption Ratio: D.N.T.
ACTUAL [DEAL
Electrochemical Stability Index {ESI):
EFFECTIVE CATION EXCHANGE CAPACITY {eCEC) L :;ﬁ';ﬁﬁ‘;:::‘cglfa‘z:zm'°” and
0 10 20 50 100

SoLUB
25 Vary fon | OLUBLE CATIONS (meq/100g)

Na: K Ca: Mg:

Testa ara parformed under a quality system certlfied as complying with ISO 8004: 2000. Resuls and p 10f2
that ling is This shall not be reproduced except in full. age




Soil Chemistry Profile
Mehlich 3 - Multl-nutrient Extractant
Sydney Environmental & Soll Laboratory Pty Ltd ABN 70 106 810 708

Sampie Drop Off: Mailing Address: Tel: (2 8980 8554
Sydney 18 Chilvers Road PO Box 357 Fax: 028484 2427
Environmental and Sol Thomleigh NSW 2120  Pennant Hils NSW 1715 Em: [Info@@sesl.com.au Oualty
Laboratory Austraila Wab: www.sesl.com.au 50 800
Spesioen; 5ol Cromis | Agronr
i Lot AsunsaTeTh
Batch N°: 17208 SampleN*: 3 Report Status: O Draft ® Final
PLANT AVAILABLE NUTRIENTS
Result ’ i Result | Desirable ;| Adjustment
Major Nutrients (mgikg) | [ VeryLow []] Law n N!_a_rglhél, [adequate [l High (@/sam) | (o/sqm) (@/sqm)
Nitrate-N (NO;) <0.05 <0.3 4.2 39
Phosphate-P (PO,) 5/ 0.1 12.6 12.5
Potassium {K) 42.3 84 35.5 271
Sulphate-8 (SO4) 6.3 1.3 13.6 123
Calcium (Ca) 83.9 16.7 2528 236.1
Magnesium (Mg} 86.1 13.2 26.7 138
Iron (Fe) 351 70 110.1 40.1
Manganese (Mn} 64 128 8.8 Drawdown
Zinc (Zn) <0.65 0.1 1 9
Copper {Cu) <0.64 0.1 1.3 1.2
Boron (B) 1.5 03 0.5 2
Explanation of graph ranges: NOTES: Adjusiman: rcommandsiion cakculates the
E o - ala ication I w
D Very Low d Low i J Marginal D Adeguzie [l_-J High ma":mfl 'pp]:u:u.v:mﬂm ke h:l ety ntl:a
] Bocnomic efffency, and minimises Lnpacl on e
Growth is likely to be: Polantfal *hiddan Supply of this puliient  Supply of this nutdentis  The level is ive and X
severely depressed and hunger®, or sub-clinical s barely adequate for  adequate for the plat, may be detrimenta! to plant Drawdown: The objaclive nuirient mansgement o ta
deficiency symploms deflciency. Potentlal the plant, and end end only growth {i.a. phytotoxic) and utillee razigual sai nulrienis, There is no agronomic
present. Large applications  response to nutriant build-up is stil i 1ce appli ay fopoliution of | reascn 1o epply fertliaor when acil sl ievala axcasd
for soil bullding purposas addition is 80 to B0%, recommendad, rates are recommendsd.  ground and surface waters. Adequate,
are usually recommended. Potentlal respanse to Potantial resp o Drawd s ydeo, * g/sgm massuremenis are basad an soll bulk denslty of
Potential responca to nutrlent additicn i= 30 nutrient addition is 5 to Fotential response fo nutriant 1:23 lonne/in” and selacted sofl degplh
nutrient addition ks >90%. 10 60%. 30%. addition Is <2%.
Phosphorus Saturation Index Exchangeable Acldity Physical Description
o Adams-Evans Buffer pH (BpH}): 78 Texiure: Did not test
Sum of Base Cations (meqg/100g™"): 1.2 Typical clay content: Did not test
Eff. Cation Exch. Capacity (eCEC): 2.5 Size:
Base Saturation (%): 48 Gravel content:
Exchangeable Acidity (meq/100g™"): 1.25 Aggregale strength: Did not test
Exchangeable Acidity (%): 50 Structural unit: Did not test
Potentfal infiltrati te: Di
0 Lime Apphcation Rt Pameatily iy, Did ot tot
- to achieve pH 6.0 (g/sgm): B ’

Low. Flant response o applied P Is lkely.

Calculated ECse (dS/m}: -

Requires EC and Scil Texture result,
Organic Carbon (OC%): 0.6 — Very low
Organic Matter (OM%): 1.1
Additional commants:

—to neutralise Al (g/sqmy: 9

Gypsum Application Rate

~ to achieve 67.5% exch. Ca (g/sqm): 80
The CGAR is corrected for a soil

depth of 150mm and any Lime

addition to achieve pH 6.0.

Consultant:

Wkla‘//‘{ée\ Authorised Signatory: .
Gabriella Navar Simon Leake

Disslelmer: Tesis sra performad undsr a qualily syslem samplying wih ISQ 80D1: 2000, Results are based on tha analysls of the semple laken

of recaived by BESL. Due lo Lhe varlabilily of asmpling

Date of Repori:
10 Feb 2011

METHOD REFERENCES:

anvirenmanial and PH {1:5 H,0) - Raymenl & Hipglneon (1252) 441,

Iiabillty o= & lack of performance baged on #s Ir

ICiors, !l
o e et mccap o PH (1:5 GaCly)- Raymant & Higginson (1792) 484,

Tasts are performed under a quallty system certified as complying with IS0 50¢1: 2000. Results and
Jusi that tve. This d

and

musl nal ba reproduced excapt in full. EC {1:5) - Rayment & Higginzan (1882) 31,

Chiorkie - Raymeni & Higglnaon (1962} A2,

Nitrate - Raymeni & Higginscn (1992) 781

Aluminlum - SESL Inhouse,

PO, K, 80,. Ca, Mg, Na, Fe, Mn, Zn, Gu, B - Mehlich 3 (1884),
Bufinr oH and Mvdroosn - Adams-Evana 11972

Page 2 of 2
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POINT LOAD STRENGTH INDEX TEST REPORT revsess Suii0t

Australian Standard AS1726-1993 Geofschnical site investigation Forlitude Valley BC
Gueensiand 4008

www bullerparinera.com.au

Ph. 6% 7 3882 3800
# Sumona Fx 6t 7 3852 3808
enqunigs@bullerpertness com a4

. Client: & _SHD Services Pty Lid
NZCTCL  Residential Subdivision — Lots 1 to 11
Locat;tur'l: Bl _Cnr Ripley & Fischer Road, Ripley Valley
; GLIEUL LI 010-218B ——
Tested by February 2011
Foint Load Rock
Location | e Ssample Description Strength Strenath
: [1s{501] (MPa) Catagary*
Diametral Sandstone 4.4 Very high
0.80 Axial Sandstone 3.0 Very high
Diametral Sandstone 4.6 Very high
1.80 Axial Sandstone 4.5 Very high
Diametral Sandstone 4.4 Very high
2.95 Axial Sandstone 4.0 Very high
Diametral Sandstone 3.4 Very high
38 3.60 Axial Sandstone 3.1 Very high
Diametral Sandstone 2.4 High
4.80 Axial Sandstone 2.0 High
Diametral Sandstone 1.1 High
5.20 Axial Sandstone 1.9 High
Diametral Sandstone 0.9 Medium
6.95 Axial Sandstone 0.7 Medium
Diametral Sandstone 1.0 Medium
7.80 Axial Sandstone 0.8 Medium
Diametrai Sandstone 0.2 Low
2.20 Axial Sandstone 0.1 Low
Diametral Sandstone 0.8 Medium
3.10 Axial Sandstone 0.6 Medium
Diametral Sandstone/Conglomerate 0.4 Medium
3.70 Axigl Sandstone/Conglomerate 0.3 Medium
39 4.40 Diametral Sandstone/Conglomerate 0.6 Medium
4.80 Axial Sandstone/Conglomerate <0.1 Very low
Diametral Sandstone 1.0 High
5.40 Axial Sandstone 0.5 Medium
6.60 Diametral Sandstone 1.3 High
6.85 Axial Sandstone 1.3 High
7.65 Diametral Sandstone 0.6 Medium
7.70 Axial Sandstone 0.2 Low
TP1 15-1.55 Irregular Sandstone 0.9 Medium
P2 1.2-1.3 Irregular Sandstone <0.1 Very Low
1.98-2.0 [rreqular Sandstone 0.1 Low
TP3 0.9-1.0 Irregular Sandstone <(.1 Very Low
TP4 1.0-11 Irreqular Sandstone <0.1 Very Low
TP5 1.0-1.1 Irreguiar Sandstone <0.1 Very Low
TPG 13-14 Irregular Sandstone .2 Low
P8 08-1.0 Irregular Sandstone 1.4 High
P10 1.3-14 Irreguiar Sandstone 0.2 Low
1.7-1.8 Irregular Sandstane 0.3 Low
TP11 0.8-09 Irregular Sandstone 0.4 Medium
TP12 0.9-1.0 Irregular Sandstone <0.1 Very Low
TP13 0.7-0.8 Irregular Sandstone 0.01 Extremely Low
TP14 0.8-09 Irregular Sandstone 0.01 Extremely Low
TP15 1.0-1.1 Irregular Sandstone <0.1 Very Low
TP16 1.9-2.0 Irregular Sandstone 02 Low
TP17 24-25 trregular Sandstone <0.1 Very Low

LF-21 Point Load Strengih Index Test Regort — Version 3 23 December 2010 Page 1 of 2



Project No. 010-218B

9 March 2011

SHD Services Pty Ltd

c/- MPN Consulting Pty Ltd
Level 5

39 Sherwood Road
TOOWONG_QLD 4066

Attention: Mr D Payne

Dear Dean

RE: ULDA INFORMATION REQUEST
RECONFIGURATION OF LOTS 1 TO 11
RESIDENTIAL SUBDIVISION

L_E R

e

" PARTNERS

Butler Pariners Pty Ltd
ABN 14 816 574 858

78 Doggett Street
Newstead, Queensland 4006
P.O. Box 2267

Fortitude Valley BC
Queensiand 4006

www.butlerpartners.com.au
Ph: 61 7 3852 3800

Fx. 61 7 3852 3808
enguiries@butlerpartners. com.au

CNR RIPLEY AND FISCHER ROADS, RIPLEY VALLEY

We refer to Urban Land Development Authority's (ULDA) information Request of 9 December 2010
(ULDA Ref No: DEV2010/084) and provide responses below to the ULDA's twelve (12) notes/questions
under the heading Geotechnical including Erosion/sediment control/dispersive soils, Our responses do
not inciude reference to ‘soil science’ issues, which have been addressed separately by Environmental

Soil Solutions Austratia Pty Ltd (ESSA).

1 MPN Engineering & Infrastructure Development Application Report dated 1 November 2010 and
Bufler Partners Preliminary Geotechnical investigation Urban Core and Town Centre, Ripley

Road Ripley Valley — dated 5 February 2008 have been assessed.

Noted.

2. An Earthworks Management Plan shall be prepared and lodged for the site. In the preparation of

the Earthworks Management Plan the following items need to be considered and addressed,

See below.

b
>
v
N
P

qrexy Ialin & Batey

1509008 OhJAS 18001

§ Adtow # EaiGoBL

N
CONSULT AUSTRALIA

-

Member Firm



geotecnital & GEp-environmenrLal » R =R

Reconfiguration of Lots 1 to 11

Residential Subdivision

Cnr Ripley and Fischer Roads, Riple y Vallay
Projeef No.: 010-2188

9 March 2011

3! Provide an assessment of the risk of disturbing acid sulfate soils and its impact on the

environment should be addressed prior to detailed design and construction.

Refer to Butler Partners Pty Ltd's (Butler Partners) Report No.: 010-218B of 28-Febreary26tt,
Section 5.3.12 Acid Sulfate Soils. The report notes as follows: AR -2 =2

"The Chromium Suite tesf results confirm that the soil samples tested contained
existing acid, but that negligible potential exists for the future oxidation of sulfur.
Based on the results of the Chromium Suite test results (refer Section 4.4. 6),
the site location and the ground surface levels, it is considered that whilst some
of the site soils may be acidic because of the site geology, they have been
derived from the in-place weathering of rock.

It is considered that whilst the site soils are acidic because of the site geology,
they were derived from the in-place weathering of rock and are therefore not
acid sulfate soils and an Acid Sulfate Soil Management Plan will not be required
for site development.

Because the ‘clayey’ site soils are of relatively low permeability, all cut to fill that
is uniformly compacted in accordance with an appropriate engineering
specification, would be essentially impermeable and ‘acid leachate’ would be
negligible.”

4, Please confirm that no development is pro osed in the area constrained by past minin activities
or that more detailed mining related assessments are to be undertaken to determine otential

supsidence impact prior to detailed design and construction in these areas.

By others.

5. Please confirm_the risk_posed by saline and dis ersive soils to the basis of this assessment,
What measures will be incorporated within the detailed design and construction of the

development to mitigate against the site specific risk posed by saline and dispersive soils.

Saline soils are addressed by ESSA.

Dispersive soils (including fill) will be treated as appropriate by use of one or a combination of the
following standard ‘treatments’:

. minimise temporary and permanent exposure of disturbed dispersive soils:

. all fill to be uniformly compacted, including around services etc.;
grade and drain site to minimise run-off over exposed dispersive soils;

® protect exposed dispersive soils with mechanical erosion protection and/or re-vegetation:
and

. treat dispersive cut and fill soil surfaces by lime stabilisation, in a manner consistent with

ecologically sustainable practice.

butferpartners.com.au Page 2
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Reconfiguration of Lots 1 1o 11

Residential Subdivision

Cnr Ripley and Fischer Roads, Riple y Valley
Project No.: 010-218B

9 March 2011

6. Provide plans describing the proposed earthworks and details on the stability of existing and re-
contoured sloping_ground and batters for review. The plans shall show the finished contour

levels of the site, including details of all retaining walls.

Plans by others. Maximum stable cut and fill batter slope angles are given in Section 5.3.4 of

Butler Partners’ Report No.: 010-28B, 28 Eebruery-264. 22 R. 2ol

7. Demonstrate that that treatment of soils during the construction and operational phases will result
in g stable, and sustainable landform.

——-——'———.__,_—__

Erosion of site soils will be prevented by use of one or more of the methods nominated in ltem 5
above.

Use of the techniques nominated in ltem 5 has been used successfully in past projects located in
the general vicinity of the site, in the same geological conditions, to give stable and sustainable
landforms.

8. Demonstrate that the changes to the hydroiogical conditions resulting from the deveio ment will
not result in instability of the downstream receiving environment, particularly the potential for bank
instability and for incision of the stream channel. The latter has the potential to lower the

roundwater table and impact riparian vegetation in articular.

) Hydrology assessment by others.
. Dispersion (and erosion) contrel — refer Item 5 above.
. Groundwater was generally not encountered to between 1m and 3m depth approximately

in the test pits/bores undertaken (refer Section 4.3 of Butler Partners’ Report No. 010-
218B, 2&-&@3‘?1) and it is considered that stream channe! erosion (should it
occur) will not advelgely impact (lower) the groundwater regime.
23-3. 2oty
9 Show that the soils — both topsoils and subsoils have suitable agronomic qualities for re-
gstablishing a stable vegetation cover across the area.

By ESSA,
10 A report needs to _be prepared by a suitably gualified soil scientist to adequately map and
characterise the site soils for construction and revegetation (landscaping) perspectives. It shouid
rovide site specific detail on topsoil re-use and stockpiling, high-risk soils and their required
treatment during the construction phase and amelioration for the proposed landscape outcomes.

The report_should demonstrate that the topsoils are suitable for re-use, and that the existing
seed-bank will not compromise the proposed vegetative outcomes.

By ESSA.

11. A report needs to be prepared by a suitably quaiified soil scientist to adequately map and

characterise the site soils for construction and revegetation (landscaping) perspectives,

By ESSA.

butlerpartners.com. au Page 3
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Reconfiguration of Lots | fo 11

Residential Subdivision

Cnr Ripley end Fischer Roads, Ripley Valley
Project No.: 010-2188

& March 2011

12. Prepare a Erosion and Sediment Control Plan that considers the relevant aspects of soii type,
hydrology, the types of erosion and sediment control devices required on the site and the space
opportunities for these, and link the soil treatment to the proposed landscape outcomes, It should

be noted that the highlv dispersive nature of the clay component of the soils, combined with the

unstable sands make the site HIGH RISK from an erosion perspective.

By MPN Consuiting Pty Ltd. Parameters for use in the preparation of an Erosion and Sediment
Control Plan are given in Table 2 of Butler Partners’ Report No.: 010-218B, 28-Eebruary-2841.

22.3. 20U

Please let us know if you require any additional information.

s faithfully

BRUCE BUTLER
Senior Principal

butlerpartners.com.au . Page 4
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ATTACHMENT 6

Environmental Soil solutions Australia Pty Limited

“Soil Assessment Report : Factors Affecting Soil Use, Planting Media and Subsoil
Management for Landscaping” dated January 2011

ESSA Report

Joh vlo: 3871

Page 17
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Environmental Soil Solutions Australia Pty Ltd
ABN 51 090 697 331

PO Box 442 Sunnybank Q 4108; e.s.s.a@bigpond.net.au

P - 0733458238; F - 0733451390, M - 0403245560

Ripley Urban Core: Area 1 & Ripley Rd

Soil Assessment Report: Factors Affecting Soii Use,
Planting Media & Subsoil Management for Landscaping

D E Baker BSc January 2011



Ripley Urban Core - Soit Assessment Report
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Ripley Urban Core - Soil Assessment Report
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Ripley Urban Core - Soil Assessment Report

Summary

This report presents the results of a soil survey along part of the Ripley Road Corridor
between Centenary Highway and Fischer Road. SHD Services is developing an area (Area
1) within this location as residential subdivision called Ripley Urban Core.

As part of the development, SHD Services Pty Ltd on behalf of Henlia No 9 Pty Ltd
commissioned Environmental Soil Solutions Australia Pty Ltd to undertake a Soil
Assessment for Area 1.

Information is required by the client on the range of soils, their distribution and characteristics
to assist engineering and environmental staff with planning and implementing landscaping
and revegetation works and ensuring erosion control occurs both during and after
construction.

A survey of the top 1 m of soil was undertaken to map the soil distribution within Area 1 &
road corridor in the section. A very high-intensity mapping scale of around 1 5,000 was
used. Each identified soil was given a name that is unique to this assessment and is shown
in ftalics. Soil profile features are described for any surface layers, subsurface layers and
subsoil. Surface layers are equivalent to "topsoil”. This Definition is as defined by Transport
and Main Roads. Subsurface layers and subsoil, as used in this report, represent part of the
Transport and Main Roads definition of “subsoil”.

A combination of field evidence and analytical results has been used to classify the soils
using the Australian Soil Classification and soii groups described in the Transport and Main
Roads Road Drainage Design Manual (RDDM).

Inherent soil erodibility ratings defined in the Road Drainage Design Manual have been
assigned to each soil using site and soil profile conditions observed during field inspection,
soil texture and four dispersion indicators:

¢ Exchangeable Sodium Percentage;

» Exchangeable Calcium : Exchangeable Magnesium Ratio;
Emerson Dispersion Test: and

Soil Dispersion Indicator field test.

Other soil laboratory data have been used to ascertain soil chemical properties that affect
plant growth during landscaping and revegetation.

The soil survey element of the study information collected was used to determine:
= soil erodibility and permeability;
» recommended clearing and grubbing operations;
¢ recommendations for erosion and sediment control works;
¢ Soil Erosion Potential for exposed subsoils and
e Suitability of soil layers for landscaping and revegetation.

In addition, the laboratory soil testing element combined with the soit survey element has
been used to provide soil amelioration recommendations for the “topsoil as defined by
Transport and Main Roads as well as Subsurface layers and subsoil where exposed or used
as landscape areas.

Recommendations are given in Tables 6 & 6a while Top Soil (Planting Media) management
is given in Table 9.
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1.  Introduction

1.1 Background

This report presents the resuits of a soil survey and Soil Assessment Report along part of the
proposed development in Area 1 of the Ripley Urban Core (RUC).

Sekisui House (Henlia No 9) via Hassell asked Environmental Soil Solutions Australia Pty Ltd
to:

1. Investigate the Soils in Area 1for site located off Fischer Road especially;

2. Open Space Areas & Area 1 Park and

3. Ripley Road Corridor

As part of the design development Sekisui House requires the soil assessment and Soil
Assessment Report & recommendations for the areas nominated.

Information therefore is required on:

1. the range of soils,

2. the soil distribution and characteristics
to assist engineering and environmental and landscape architect teams with planning and
implementing landscaping and revegetation works and with erosion control both during and
after construction.

Therefore, a soil survey along this section to assist in deciding the limitations of the existing
soils and indicate what amelioration of the soiis is required as well as indicating what further
soil studies, sampling and testing may be required.

A very high-intensity (1:5,000 to 1:10,000) soit survey is recommended for site planning in
the Australian Soil and Land Survey Handbook: Guidelines for Conducting Surveys (Reid
1992). With increasing intensity there will be greater accuracy in boundary location between
different mapped soil units and greater reliability on describing the actual soil properties
within each mapping unit.

1.2 Purpose of the soil survey, soil assessment and management

Specific aims of the soil survey were to:
* identify and describe the range of soils within Area 1 and Ripley Road:;

o classify these soils according to the Australian Soil Classification (Isbeil 2002) and the
Road Drainage Design Manual (Transport and Main Roads 2002);

« map the distribution of individual soils at a scale of 1:5,000;

* analyse representative soil samples for a range of attributes that affect construction ,
tandscape and rehabilitation;

« use the field descriptions of site characteristics and soil profile morphology in
conjunction with laboratory analytical data to objectively assess soil erodibility and
drainage; and

= Provide advice on suitability for use as planting media (topsoil) for revegetation and
supply recommendations for soil amelioration and management, where necessary.
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2,  Study methodology

The soil survey and Soil Site assessments (Soil Assessment Report or SAR) was undertaken
in four stages.

2.1 Field work

Field inspection was designed to cover the area at required intensity. This approach has
been chosen to include the required areas the Ripley Road Corridor and as much as
possible all areas where site soil is exposed especially the subsoils.

Sites were chosen using a free survey technique so that each landscape unit was adequately
represented. This means that the most appropriate location for ground observations was
chosen whilst in the field on the basis of local landscape features. Observation sites were
chosen to represent crest, upper siopes, mid-slopes and lower slopes of the hard rock
geological units and to cover all alluvial landform components. As far as practicable, sites
were also spaced within the study areas.

At 10 observation sites detailed soil profile descriptions were undertaken to a depth of at
least 1 m or to bedrock, whichever came first. Soil profiles were mainly exposed with a hand
held auger drilling a 75 mm diameter bore hole though some existing cuttings were used as
well. Other observation points were check sites where only sufficient information was
collected to reliably determine the soil type.

Landscape position, land surface features, substrate material and indicative vegetation were
also recorded at each site to assist in soil classification and mapping.

All site descriptions used standard terminoiogy of the Australian Soil and Land Survey Fieid
Handbook (McDonald et al 1990). Site location was recorded with a hand-held GPS receiver
which has an accuracy of + 5-10 m.

Adequate soil survey accuracy and reliability was achieved during this current survey with
the sites recommended in the proposal. In addition, the proportion of detailed soil profile
descriptions exceeds the recommended 10-30% of alj observations (Reid 1988).

2.2 Soil sampling for laboratory analysis

in total, 17 soil samples were submitted for laboratory analysis. These samples were
collected from 10 profiles described as part of the detailed site inspections. An additional
sample at Ripley Rd roundabout has been included for another study for TMR. Details are
S$18 & S42 from TMR Survey.

The samples collected at each site were mainly taken from the surface layer, subsurface
layer or from part of the subsoil layer which, based on field evidence, is likely to represent the
greatest constraint to stabiiity, landscaping, and site sustainability. However, 1- 2 samples
were taken from weathered bedrock and from deep subsoil merging into weathered rock.
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Of the 17 samples, all 17 were analysed using a sub-suite of analyses recommended in
Standard Specification MRS11.16B ~ Vegetation Ground Works (Transport and Main Roads
2008). The MRS11.16B sub-suite includes:

e Soil pH;

*» Electrical Conductivity (EC), as a measure of salinity;

« Exchangeable Cations (Calcium, Magnesium, Sodium, Potassium and Aluminium);
» Cation Exchange Capacity (CEC);

e ESP (Exchangeable sodium as a % of CEC); and

» Exchangeable Calcium: Exchangeable Magnesium ratio.

In addition, 4 of these 17 samples near the ground surface were also tested for:

« Macronutrient fertility — Nitrogen (N), Phosphorus (P) and Potassium (K);
Organic Matter (derived from a laboratory measurement of Organic Carbon);
Trace Elements ~ Copper (Cu), Zinc (Zn), Manganese (Mn) and iron Fe):
Suifate; and
Boron (B).

=1

Texture was recorded for each sample during site inspection.

Analytical methods for pH, EC, exchangeable cations, CEC, macronutrients and trace
elements and Organic Carbon were performed according to the relevant Australian
taboratory handbook (Rayment and Higginson 1992).

2.3 Soll mapping and classification

Site and soil profile data collected during field inspection were used to identify the range of
soil “types” present within the area. Each soil "type” (referred to simply as a soil in this report)
has a suite of features that distinguish it from other soils and the variation in these features is
less within each soil than between soils.

Each identified soil was given a name that is unique to this assessment. The distribution of
these soils was then mapped at a (very high-intensity survey) scale of 1:5,000 using
available contour data.

At 1:5,000 scale mapping, individual soils cannot necessarily be mapped on their own as
pure units. Rather, the delineated mapping units represent soil associations in which there is
a dominant soil covering most of the unit and small inclusions of other soils. For this area, it
is estimated that the dominant soil represents at least 70% of the mapping units.

Mapping scale also affects the positional accuracy of boundaries between mapping units. At
1:5,000 scale, the accuracy of mapping unit boundaries is a minimum * 10-30 m. While
information collected is at 1:5,000 scale the map of soils is supplied at 1:10,000 scale as it is
no different for practical purposes for the project soils management.

Each identified soil was classified according to:

= Transport and Main Roads soil groups described in the Road Drainage Design Manual
(Transport and Main Roads 2002); and

¢ The Australian Soil Classification: Revised Edition (Isbell 2002).
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2.4 Suitability assessment and reporting

Each soil mapping unit was assessed for:
1. erosion potential,
2. permeability,
3. recommended depth to remove organic matter and
4. Depth of suitable landscaping material for stripping and stockpiling.

The comprehensive Soil Assessment Report produced provides for the soils mapped:
o descriptions and classification of the soils present;
+ maps the soil distribution;
¢ assesses the soil erodibility, drainage condition and the suitability of soil layers for
landscape and vegetation works:

« recommends clearing and grubbing operations and strategies for land management
during construction and revegetation;

« provides soil chemical interpretations of soils:
¢ provides soil amelioration recommendations for soils/soil layers

3. Assessment of site soils

3.1 Soil teminology

All soil descriptions in this report use standard terminology of the Austraiian Soil and Land
Survey Field Handbook (McDonald et al 1990). Descriptions of field pH measurements (such
as medium acid) are from Interpreting Soil Analyses — for Agricultural Land Use in
Queensland (Baker and Eldershaw 1993).

The report describes the numerous soil layers that may occur through a soil profile as being
either:
« surface layers which extend down from the ground surface and are generally
darkened (compared to any underlying layers) due to the accumulation of organic
matter,;

¢ subsurface layers which occur below, and are very similar to, the surface layer in
texture and structure but are usually paler in colour (due to much less organic matter);
or

« subsoil, which refers to any layer below the subsurface layer (or below the surface
layer if there is no subsurface layer) which has much higher clay content, brighter
colours or markediy different structure.

The term "topsoil” is generally avoided in soil survey reports because its common usage
covers a wide range of soil material that may be sourced from any part of the soil profile,
though usually not clay. The term has also been applied to any natural soil {and artificial
planting) material that is used for top or final planting layer.

The term “topsoil”, can be defined as the top layer of existing soil that supports vegetation.
There is no indication of what distinguishes this layer from any underlying layers. The
definition of “topsoil” is refined to being the upper part of the soil profile that is enriched with
organic matter. “Subsoil” is defined to include both the subsurface layer and any layer below
in which there is much higher clay content, brighter colours or markedly different structure.
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Thus, natural surface layers in this report are equivalent to “topsoil’ as defined whereas
subsurface layers and subsoil, as used in this report, represent different parts of the defined
“subsoil”.

3.2 Soil description and distribution

Two soils Units (Texture Contrast Soils) have been identified along the Ripley Road corridor
and Area 1,

Both soil units are briefly described in Table 1 whilst their distribution is shown at 1:10,000
scale in Figure 1.

The mapping units in Figure 1 represent soil associations which are named after the
dominant soil in each unit. The dominant soil represents at least 70% of the mapping unit
with small inclusions of other soils in the remaining area. The accuracy of the mapping unit
boundaries is a minimum * 20-50 m at this scale of mapping.

Soils
Soil distribution is related to landform shape.

Two “sandy TC soils” occupy the area. The term sandy refers to the sandy texture grade of
their surface and subsurface layers whereas “TC” refers to the texture contrast nature of their
profiles. In sandy TC soils the sandy surface or subsurface layer abruptly overlies a much
heavier, usually ciay, subsoil. The change into the subsoil occurs over less than 20 mm.

Sandy red yellow & yellow grey TC soils {dispersive) are texture contrast soils with sandy
loam surface iayers that abruptly overlie sandy clay subsoil. These soils dominate the crests
and upper convex slopes.

The grey sandy loam surface layer is 70-90 mm thick with massive structure (few if any
natural soil aggregates) changes into a bleached (almost white) subsurface layer of similar
texture and structure. At 150 -250 mm depth, the bleached subsurface layer overlies a sandy
medium clay to sandy medium heavy clay subsoil with a mainly red colour though more than
20% of the layer may contain grey blotches (referred to as mottles).

The clay subsoil does not exhibit any obvious dispersive properties when field texturing
though laboratory analyses will verify its tendency for dispersion.

A few cobbles and stones occur on the ground surface.

The clay subsoil changes into weathered rock between 500 and 900 mm depth,

Field tests reveal an acid pH throughout the soil profile with some clay subsoil layers being <
5, a level at which aluminium can occur at toxic levels. Laboratory analyses will confirm the

pH and presence of aluminium saturation.

Sandy gleyed TC soils (dispersive) are similar texture contrast soils that dominate the
concave mid to lower slopes.

These only differ from the Sandy red-yellow TC soils in having:

« a thicker grey surface layer (100-250 mm);
* clay subsoil at 300 to 400 mm depth;
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» mainly light grey subsoil with varying amounts of red-brown mottles; and
« weathered rock is generally at more than 900 mm depth.

The clay subsoil colours indicate repeated waterlogging for reasonable periods of time and
the subsoil exhibits a tendency for dispersion when textured.

Field tests reveal an acid pH throughout the soil profile though no levels below 5 were
recorded.

Sandy gleyed TC soils (dispersive) occupy the valley flats at the bottom of the landscape.

These profiles are the same as occur on the mid-fower slopes except for the clay subsoil
contains:

e medium to large pebbles: and

e nodules of iron-manganese segregations.

The presence of iron-manganese segregations also indicate repeated waterlogging for

substantial periods of time. The subsoil did not exhibit any marked tendency for dispersion
when textured but laboratory testing is required for confirmation.
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3.3 Soil classification

A combination of field evidence and analytical results has been used to classify the soils into
suborders of the Australian Soil Classification: Revised Edition (Isbeit 2002) and into soil
groups described in the Road Drainage Design Manual (RDDM) of Transport and Main
Roads (Transport and Main Roads 2002). Resuits of these classifications are dispiayed in
Table 1.

Table 1 shows via field and analytical evidence and indicates that the Sandy red-yellow &
yellow grey TC soils and Sandy gleyed TC soils, mid slopes) and have dispersive clay
subsoil and thus belong in the Transport and Main Roads soil group of “Texture contrast soils
(dispersive)”.

Areas mapped as Sandy gleyed TC soils (non dispersive) occupy the valley flats belong in
the Transport and Main Roads soil group of “Texture contrast soils (non dispersive)”.

4, Potential risks and soil limitations to re-use in landscaping and
revegetation

4.1 Physical limitations

Physical limitations refer to soil related attributes that affect the capacity to re-use soil
material for landscaping and revegetation.

Dispersion, overail soil erodibility and soil permeability are soil related attributes that affect
re-use for landscape and revegetation and also affect performance & sustainability of
landscape stability. These attributes are discussed separately in concluding sections 6.3, 6.4
and 6.5 of this report.

4.2 Chemical limitations affecting plant growth

Soil samples were collected from 10 soil profiles described within the Area 1 and road
corridor. Samples representing the surface layer, subsurface layer, part of the subsoil and
weathered rock were submitted for a range of chemical analyses.

Chemical properties that directly affect plant growth are summarised for each soil in Table 2.
Table 2 also lists the number of samples within each soil layer that was submitted for
analysis. These attributes are discussed separately in sections 4.3, 4.4 and 4.5 of this report.

Terms used in this report to describe pH (such as medium acid) are from Interpreting Soil

Analyses — for Agricultural Land Use in Queensland (Baker and Eidershaw 1993). Salinity
ratings are from the Salinity Management Handbook (DNR 1997).
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Table 2. Soil chemical properties affecting plant growth

Soil name Soil layer ' Samples | pH? EC %3 CEC*' [ ExtrP%>
(dS/m) (meq%) (mg/kg)
Surface: 7 4757 | 0.03-005 <2-6 6
Subsurface; 4 490-53 0.04-0.07 <2-3 Nd
f_g”g”; ed-yellow | o heurface: 1 (6.2 Rd 0.12 18 Nd
Weathered rock: 1 Cut) 0.11 3 Nd
51
Surface: 2 5356 | 004-008 311 7
g;gdy gleyed TC | o\ bsurface: 3 51-5.6 | 0.02-0.03 <2-3 Nd
Surface: 1 6.3 0.03 <2 5
Surface + 1 51 0.03 4 Nd
Sa;id#agt;ey ed TC | Cubsurface: 1 56 0.17 9 Nd
pele Subsoil:

Notes:

1. Samples designated as "Surface + subsurface” have been combined from both the surface and subsurface
layers.

2. Where more than 1 sample was analysed for each soil layer a range of values is given,

3. EC represents Electrical Conductivity which is a measure of soil salinity.

4. CEC represents Cation Exchange Capacity and is a measure of the soil ability to retain positively charged
hutrients (such as calcium, magnesium, potassium, ammonium) for use by plant roots, as well as sodium
and ailuminium; CEC is measured in mill equivalents per 100g soil (meg %).

5. Exir P represents the amount of phosphorus that is available for plant growth and is usually only  measured in the

soil surface layer.

6. Nd = Not determined

7. Extra samples from TMR survey Ripley Roundabout S 18,42 generally confirm results in this survey except for

higher EC

4.2a Soil pH

The level of pH strongly influences the ability of plants to establish and to take up nutrients
from a soil and the ability of the vegetation to be sustainable. Soil pH for the sample sites for
both horizons (topsoil) and the mostly B horizons (subsoil) are all rated as strongly acid (pH <
5.5) and are not ideal for plant growth other than for insitu adapted plants & grasses which
are poorly performing at best.

All sites (both surface and subsoils but especially the exposed subsoils & if reused) would
benefit from the addition of agricultural limestone / dolomite incorporated into the soi] to
reduce acidity and high available Aluminium (See Table 3 for Soil parameters) and achieve a
soil pH closer to the ideal range of at least > pH 5.5 preferably pH 6.5 - 7.5

Rates of limestone /dolomite incorporation into these soils recommended are based on
MRS11.16B specification and associated guidelines and need to take into account the soil
type & chemical conditions.

The following recommended soil pH amelioration rates have been extracted from general
guidelines:

(a) Apply agricultura! lime with a NV of 95 generally at the following rates to increase
soil pH by 0.5 units -
» 2.5 thha for a clay soil;
« 1.7 t/ha for a silty clay loam:;
» 1.3 thha for a sandy clay loam: and
« 1.0 t/ha for a sandy loam;
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Soils with pH > 6.5 (of which no soil samples were found, all samples <pH 5.5) are not
present. However where soils are pH <5.5 and are sodic to strongly sodic (ESP > 6 for sands
and sandy loam and ESP > 15 for sandy loams to clay loams to clays) will not require any
agricultural gypsum but will require limestone or dolomite.

Comment: However all these soils are <pH 5.5 and fow to very low calcium and magnesium
top sandy layers with increasing subsoil magnesium and would benefit from applications of
Agricultural Lime / Agricultural Dolomite.

For discussion of soil Aluminium concentration in strongly acidic soils (pH < 5.5) - refer to soil
exchangeable cations section below.

For the very deep subsoils this may change. For instance Ripley road Roundabout (RO
site8) >1m sample were alkaline. If excavations beyond1.0 m is anticipated then subsoil
testing for Subsuite to determine where change occurs will be needed. See Appendix for Sub
Suite Soil Testing criteria requirements.

Table 3 - Organic Carbon/ Organic Matter, Slaking, Clouding & Emerson rating for
Ripley Urban Core surface soil samples

Sample Nof Organic ESP Est. Emerson | Slaking Clouding
Depth Layer Matter% Class
Number
SITE 2 1.8 2.7 5 None None
SITE 3 0.8 35 5 None Slow
SITE 6 1.1 2.6 5 None None
SITE 1 1.2 4.2 5 None None J

4.3 Soil Texture and Dispersion Characteristics

Soil texture gives an indication of the sand, siit and clay content of a soil. The dispersive
(erosive) characteristic of a soil is related to the clay content. Refer to Table 2 for an
explanation of the soil texture abbreviations. Each soil layer per site was assessed for texture
see Table 4. The results are listed in Table 1 and show that the project soils generally Sandy
loam (SL) surface (grassed top layer , pasture} to medium clays (MC) especially subsoils
with a few subsoils reaching MHC (medium heavy clay) texture.

Evidence of soil dispersion is investigated in the field by carrying out slaking and clouding
tests, See Table 3 for ratings. A soil that forms a cloud of soil particles and/or slakes (falls
apart) when placed in a dish of distiled water is likely to have some dispersive
characteristics. The test resuits for these characteristics are tabulated. However, as there is
high aluminium in many very acid subsoils this test may cause it to be unreliable in the
majority of the samples causing soils with these properties to rate on the slaking & clouding
assessment as non dispersive.

Please note: no laboratory assessment of soil texture or particle size was part of the project
brief (but texture was field assessed and has been provided by ESSA in Table 1a).

4.4 Soil Salts (EC)

For sites sampled, all sites have no significant concentration of soluble salts present in soil.
However there are small sait accumulations in Site 8 deep subsoils soils with concentrations
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rated as low. Very low / low salt levels are rated as of no concern
content.

with respect to soluble salt

Soluble saits in soils from Sites rated as Medium (>0.45dS8/m) and high (0.9dS/m) are not
present in this study area, even in the deeper samples tested.

On that basis, on a general areas basis soil solubie salts are not a problem in areas studied,

Table 5 summarises (EC) — Total Saits of the soil properties from the selected representative
soil samples from the series of samples both by ESSA and profile auguring.

Table 4. Soil Test Parameters, RUC Project — Ripley.

Sample Soil pH EC Ca Mg CaMg Al
Sample No. Depth asm | B | mMegrioog | Meqrioag %
Crests and upper slopes on elevated hifls Sandy red-yellow TC soils (dispersive) Magnesic-
Nalric Red and Yellow Kurosols
Site 2 TS 0-200mm 5.7 0.03 2.7 1.76 1.23 1.4 g
Site 258 | 300-450mm 53 0.07 13.6 0.39 5.88 0.1 22
Site 2 88 500-600mm 51 0.11 17 0.14 587 <0.1 24
Site 588 200-350rmm 47 0.05 4.5 0.4 4.25 0.1
Site 555 |[400-900mm| 4.9 0.06 7 0.14 4.85 <0.1 25
Site 10SS | 700-900mm 5.3 0.04 9.3 0.41 6.24 0.1
Crests and upper siopes on fow hills Sandy yellow-grey TC soils (dispersive ) Yellow and
Grey Sodosols
Site 888 | Desper > 1m 89 0.16 215 2.41 5.85 04 3
Site 8 S8 Deeper >1m 8.1 0.18 217 2.0 5.02 0.4 2
Site 18 TMR 0-300 5360 |0.050.15]| 7135 | 2.6-3.24 1.71-8.15 0.51.5 <5
Site 42 0-1100 6342 | 01114 | 917 | 28540 3.73-10.9 0.2-0.6 37
Mid-lower slopes Sandy gleyed TC soils (dispersive) Yeliow
and Grey Sodosols
Site 3 TS 0-200mm 5.1 0.03 35 0.15 0.22 0.7
Site 388  |500-700mm| 56 0.04 15.8 0.05 1.97 <0.1 ]
Site 6 TS 0-200mm 5.2 0.03 26 0.5 0.44 1.1 B
Site 6 S8 200-400mm 5.6 0.02 10.3 0.24 117 0.2
Bleach
Site 6 88 450-700mm 5.3 0.08 15.8 0.2 4,05 0.1 4B
S9 Road Crest
5988 [500-600mm| 62 | 012 | 134 | 288 | 120 [ o2 E
Valley fiats Sandy gleyed TC soils (dispersive) Magnesic-
Natric Yellow and Grey Kurosols
Site 1 TS 0-200mm 5.6 0.05 4.2 0.76 0.44 1.7 15
Site 1 Bleach | 250-400mm 6.3 0.03 16.1 0.3 2.24 0.1 13
Site 1 55 450-700m 5.1 0.17 28 0.12 4.94 <0.1 15
Soil Groups:
Sites 1,7 Sandy gleyed TC soils in valiey flats - dispersive
Sites 2, 5, 10 Sandy red-yellow TC soils on convex upper slopes - dispersive
Sites 3,4,6,9 Sandy gleyed TC soils on mid-lower slopes - dispersive
S8RO(>1m) Sandy yellow-grey TC soils on convex upper slopes - dispersive

RO = Roundabout Centenary Highway / Ripley Rd
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4.5 Soil Exchangeable Cations (Ca, Mg, ESP and Ca/Mg Ratio)

A soil's ability to supply nutrients to piants is determined by its cation retention properties
measured as ECEC. Soil exchangeable cations assessed in this project were Ca, Mg, Na, K
and Al.

While results show that the soils of the project site are highly leached texture contrast soils

they are generally low in Cation Exchange Capacity with majority containing moderate to
high saturation of Aluminium in the subsoils soils and most likely contain ‘variable charge’
properties.

It is highly likely that these soils contain proportion of positive charge and nett positive charge
especially. While this is significant soil property, as far as the reuse of the soils when used
goes except in batters, will not be an issue when recommending reuse as planting media or
subsoil fill in constructed landscape (grassed batter or planted areas). However for plant
establishment in the soil due to properties introduced revegetation will be very difficult to
establish in unamended soils & subsoils. This applies to any exposed batters (cuts) if left
exposed which will actively be erosive.

Soil data collected from the sites in this survey have very low to extremely low exchangeable
Ca and while higher levels of Mg are present (especially in subsoils) they vary from low to
moderate to occasionally high Mg in the subsoil of the soil profiles sampled. In addition, the
Exchangeable Magnesium (Mg) increases to high levels in lower subsoils, and are a
significant issue for the overail soil dispersion assessment. The exchangeable cation soil
content values are below 2meq/100g for Ca (very low, except for 1 sample 7 deeper RO
soils), but do not exceed 0.41meq/100g (the highest) & low of 0.05meq/100g of all 17
samples tested.

Exchangeable Magnesium on the other hand is in equal proportions to Caicium OR exceeds
it with concentrations in the range of <1 meq/100g for Mg generally for sandy topsoil with
some subsoils up to >6 meq/100g (moderate to high). Calcium to magnesium ratios for the
series of samples rarely exceed 1 with (in fact @ samples are 0.1 or <0.1) indicating that the
low Calcium concentrations and low Ca to Mg ratios are providing low nutrient availability.
These properties also indicate soil would have higher tendency to disperse (erode).

Calcium concentrations must be boosted while Mg levels, in both the topsoils and subsoils,
will need to be maintained or boosted but not to exceed Calcium. In addition, the Ca to Mg
ratios will need also to be improved. Examples of sites were this scenario applies are ALL
Sites no exception even in some site ‘A’ horizon samples which contain some organic matter.

Incorporation of agricultural lime or dolomite will increase the dominance of the desirable Ca
cation required for plant growth and also help negate the effects of high Mg compared to
Calcium (low Ca/Mg ratios) and soil dispersion. However, as both calcium & magnesium
levels are generaily low for plant exploitation agricultural lime /dolomite should be considered
as the preferred ameliorants (soil conditioner).

Soil exchangeable K is rated moderate in subsoil layers of Crest soils or Sandy red-yellow
TC soils. The soils K levels will need to be maintained for successiul plant growth &
sustainable. For the other 2 soils delineated in this survey assessment the 2 Sandy gleyed
TC soils Mid slopes & flats K is low to very low and will need boosting.

Assessment of data for soil sodicity (also referred to as ESP) has been provided and ESP
data is presented in Table 1. ESP is calculated by dividing the exchangeable Na by the
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effective cation exchange capacity expressed as %. The soils in the current study are rated
generally non sodic in the surface but not subsoil using this measure. Soils with an ESP > 6
are rated sodic and > 15 strongly scdic,

Sodicity is a soil property associated with soil dispersion when ESP exceeds 6. The subsoils
analysed indicated in general with the highly leached nature of the soils low sodicity (non
sodic) and a tendency to be low dispersive. Non dispersive (low ESP) were found for most of
the samples and is probably due to the stabilising influence of the organic matter present.

Soils which are Very strongly sodic are the Nos sub soils while all soils are sodic subsoils
with highest being 28 ESP for Sandy gleyed TC soils on flats. Range is generally in subsoils
<1m 9.6 to 28. For Site 8 Ripley Roundabout (RO) the deeper subsoils are strongly sodic
with ESP 21.510 27.7.

For the Soils Summarised in Table 4a (soils from this study) the data indicates for the
samples deeper than 200mm ( subsoil) that soil properties do change from the properties
existing in the upper (top) layer.

The data Table 3 shows that the soils can become strongly sodic and dispersive. For
example Site 6 soils are very strongly sodic, dominated by magnesium and will be highly
dispersive (ESP > 15) combined with Ca/Mg ratios of 0.1), again indicating high soil
dispersion.

As the subsoils are sodic to strongly sodic as discussed and are magnesic (dominated by
Magnesium cation) dispersion of the subsoils will not actively occur if the soil is not
treated due to the high free Aluminium contents, which have some stabilising effect,
However, it is of note that the soils as a planting media or as subsoil for establishment
plantings & maintenance of sustainable plantings will not Support vegetation
establishment other than for adapted plants.

For rapid sustainable & desirable revegetation purposes the soils will need to be
ameliorated as per recommendations section of this report.

Potassium (K) is moderate to Very low.

January 2011 Page 16




Ripley Urban Core A 1- Soil Assessment Report

4.6 Soil Exchangeable Aluminium (Al)

A deleterious soil characteristic of some ve
acid rated as medium to strongly acid)
proportions of Al, as found in subsoil laye

the vast majority of the sub soil layers examined across the site.

When the %Al of the CEC is >25% it ma
40 especially, which 4 samples do with
concentration needs to be treated if exposed and or
revegetation works is proposed. Simple ag

ricultural lime / dolomit

this area (to correct soil pH) will aiso correct the Al toxicity problem.

Application of the proposed agricultural lime /dolomite will address
the soil pH and thereby reduce any effects of plant toxic Al pre
materials. As well agricultural lime /dolomite will increase

Magnesium available for plant growth & clay property amelioration.

4.7 Emerson Class Number

The Emerson Class Number (ECN) is sometimes used as indicator

2 denotes dispersive soils. ECNs of 5 are rated non dispersive.

ry acid soil horizons (as these are, with the least
is the presence of high exchangeable Al. Higher
rs of all Sites laboratory samples 8 of the 17 that is

y be toxic to most plants but will be when exceeding
the highest 49 for Site 3 subsoils. Any Aluminium
plantings or use of the subsoil for
e application as required in

this problem by increasing
sent in these soil planting
the desirable Calcium &

of dispersion. ECN 1 and

The non dispersive Emerson estimates for soils from this RUC project are affected by the
presence of high soluble aluminium. The presence of the free aluminium (which is in soil
solution due to acid conditions) has a flocculating effect and negates the soils tendency to
disperse in this assessment method. The property is of no use & therefore not determined.

Table 5. Soil Test Parameters, P, K, S RUC Project — Ripley.

pH EC Chloride Al P L] meqlf(‘l Oog
Site Depth H20 | dS/m mg/kg meg/100g HMQJ mg/kg | OM%
TC Upper Sandy red-yellow TC soifs

Site2 TS 0-200mm 57 | 003 21 0.34 6 4 18 0.25
Site 2 S8 300-450mm | 53 | 0.07 nd 2.27 d nd o 0.27
Site 2 §§ 500-600mm | 951 | 0.1 nd 25 nd o i 0.18
Site 5 58 200-350mm | 47 | 0.05 nd 2.48 nd nd nd 043
Site 5 S5 400 - 900mm | 49 | 0.06 nd 3.22 nd d iy 0.36
Site10SS | 700-900mm { 53 | 0.04 nd 3.76 nd d | ong 035
89 Road Crest

S9TS 500 - 600mm | 6.2 [ 0.12 I o 03¢ | nd , ’ iy 0.34

TC Mid Sandy gleyed TC soifs
Site 378 0-200mm | 51 | 003 27 0.42 7 nd | 0g | 00
Site 3 85 500 - 700mm | 96 | 0.04 nd 2.98 nd nd o 0.12
Site 6 TS 0-200mm | 52 § 003 15 0.44 7 4 11 0.16
Ohach 200400mm | € | 002 nd 1.32 nd nd | nd 007
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pH EC Chloride Al P S maq:"1009
Site Depth H20 | dSim | mgikg meq/100g | mg/kg oM%

Site 6 SS 450-700mm | 53 | 0.08 nd 4.09 nd od | 0.21
Site RO S 8 ?é‘:(';‘;ﬂ:‘)’

Site 8 SS Deeper>1m | 89 | 0.16 nd 0.30° nd 4 nd 0.17

Site 8 SS Deeper>im | 91 | 0.18 nd 0.21% nd o nd 0.21

TC Lower Sandy gleyed TC soils flats

Site 1 TS 0-200mm 5.6 | 0.05 a9 0.24 nd 6 12 0.5
Site 1 Bleach | 250-400mm | 63 | 0.03 nd 0.48 nd nd o 0.1

Site 1 S8 450-700m | 51 | 017 nd 1.35 nd nd nd 0.7

= High Aluminium not associated with pH < 5.5

4.8 Organic Carbon / Organic Matter

The Sandy red-yellow / yellow grey TC soils Organic Carbon / Organic Matter data was
assessed on a top layer of soil Sites 1, 2, 3 & 6 samples topsoil (TS layers) from this study.
Organic Carbon concentrations found, as expected, a rapid decline in organic carbon with
depth. Compared to the surface layer 0 -50 mm, the 50 — 200 mm depth decreases by more
than 50%. It was considered unnecessary to continue testing beyond this depth due to fow
levels present and the rapid decline of organic carbon found with depth as is most common
soil types.

Highest organic carbon contents of surface soil was 0.8% (Organic Matter 1.8 %) which is
rated as unsatisfactory & low with the levels below 3% organic matter being rated as
unsuitable for planting media use unless ameliorated. In all sites in the exposed subsoils
subsoil layers the OM levels would be < 1%. Stripping/mixing/stockpiling of these soils will
result in low soil organic carbon contents if mixed.

However, the top layer (generally <100mm to 200mm) would benefit from incorporation of
composted organics with a NDI > 0.5 into the top stripped layer of exposed soil. Use of this
organic amendment will increase the soil water holding, soil drainage (leaching) increased
nutrient retention and help stabilise the topsoil to resist erosion and promote healthy plant
growth.

If controlied or slow release fertilisers are applied the composted organics will ensure
nutrients are not leached from the root zone. A suggested rate of incorporation of conforming
soil organic conditioner (see Appendix for requirements) is 20% by volume of compost to
soil.

Please note Organic Matter is simply a derived property from Organic Carbon.

4.9 Soil Fertility Factors

Soil Nitrogen (N}, Phosphorus (P) and Potassium (K) & Trace Elements ( Copper(Cu), Zinc
(Zn), Boron (B) etc) for topsoil layers have been assessed.

in summary the samples for N, P, and K are from low to Very low,
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» N is low and will need to be applied as fertiliser

> Phosphorus is low for all soil types - Top soil will suit P sensitive native plants but
additional P will be need to be added for the soil for general plantings and turf grass.
If hydro mulch applied seed species or ecoblanket if applied, additional P will be need
to be added

» Kis needed and for Sandy TC Gleyed groups must be added as fertiliser &
increased further for healthy plants especially plants & turf grass

Trace Elements

Trace elements were assessed for these top soil layers soils and in summary the results are:

Zinc (Zn) is low to very low and will need to be added as fertiliser
Copper (Cu) is generally rated fow fo very low and will need addition as
fertiliser

Manganese (Mn) is rated low

Iron (Fe) is rated low to moderate

Boron (B) is low fo very low

YVYV VY

Any fertiliser amendment would need to contain trace elements, as additional fertiliser
amounts, and also needs to contain Nitrogen (N), Phosphorus (P) (Not for P sensitive plants}
and Potassium (K) added for most plants & turf grass to estabiish. Zinc, Boron &copper will
need to be added as well.

4.10 Soil Laboratory Methods

For the areas from which the soil samples taken by ESSA at request of Client, laboratory
subsamples were taken , described & mixed by ESSA and extracted to give an overall
assessment of the soil conditions via a representative bulk sample at each location.

Methods used for the assessment followed Australian Laboratory Handbook of Soil and
Water Chemical Methods (1992) by Rayment & Higgenson. The methods used are
recognised Australia wide as consistent methods and procedures that are used for diagnostic
and research purposes.

5. Recommendations
5.1 Soil Assessment

The characteristics of the soils of the site studied show that the site soils are in 3
management groups and have:
» Strongly acid pH,
very low to low salt levels,
low to extremely low exchangeable calcium (Ca),
low to very low calcium to magnesium ratios (Ca/Mg ratio),
generally moderate to high magnesium & high when compared to calcium
high aluminium levels (%Alsat)
sodic to strongly sodic soils

VVYVVYVYY
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All the above will need to be addressed to reduce the risk of failure of any site revegetation
works and dispersion effects of any disturbed subsoils used or left as cut batters or reused
for advanced tree pit plantings.

For the very acidic, low exchangeable cations (Ca/Mg) ratio, magnesic, sodic, high
aluminium soils it is suggested to add agricultural lime (preferred) /dolomite at suggested
rates based on the pH section of the report and detailed in Table 8 & Table 8a.

All ameliorants suggested will need to be incorporated by effective mixing with the soil to
have maximum effect.

In addition, some soils especially the subsoil from existing surface textured as clays in this
case will require incorporation of well composted organic matter with NDI (Nitrogen Draw
Down) of > 0.5, as well as the agricultural dolomite to treat the acidic conditions and cation
imbalances as described in the report.

As per MRS11.16B (Interim) generally, all soil amelioration agents should be free of
contaminants and specifically:

= agricultural lime and if dolomite substituted shall be agricultural dolomite
consisting of ground limestone (calcium carbonate - CaCOy) with a neutralising
value (NV) of 95 or above: or

= Agricultural dolomite shall be agricultural dolomite (CaMgCO;) with NV of 90 -
Preferred.

PRODUCTS NOT RECOMMENDED

* agricuttural gypsum (caicium sulfate CaSQ,2H,0) shall be a natural agricultural
grade material; Not Required

5.2 Recommended soil treatments - Ripley Urban Core Area 1 & Ripley Road
Corridor.

The Tables 6 & 6a below give recommended Amelioration & Management for Surface
(Topsoil Layers) & Subsoil to be revegetated or planted & landscaped . Details of Table 6 &
6a content is given below

Table 6 — RUC Project — Ripley soil use and or amelioration recommendations for
landscape treatments — Site Planting Media & Subsoil Management

Table 6a - RUC Project - Ripley soil use and or amelioration recommendations for
fandscape treatments - Imported Planting Media & Planting Recommendations
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Table 6 Site Planting Media & Subsoil Management

Site Agricultural Lime/ Agricultural | Fertiliser Soil Organic
Requirement | Agricultural Dolomite* Gypsum Conditioner
Description NDI >0.5
Stripped Site Soil | Top soil Layer -5kg/m3. Ag. NIL required Per Plantings Estimate require
( Top soil Layer} | Dolomite incorporate Use Appropriate | 20% minimum
To conforming Scotts Fertiliser Conforming Organic
Planting Media products soil conditioner
1-Subsoils Estimate 10- NIL required Yes, CRF* Recommend Apply
15kgim3, Ag. lime incorporate or appropriate to Groundworks
(1.5-2 kg/m2/200mm depth plantings. Ecoblanket™ ™
Site exposed incorporated). Ag. Lime For Turfgrass At manufacturers
soils - In the site | Preferred add Scott's recommendation
subsoil areas to Lawn Builder | NOTE:No Planting
reveg. subsoll in @ 2.5kg/100m2 | Media nesd for this
exposed sloping General option
surfaces for Plantings Scotts | Or apply
general cover & Sierra Blen at Hydromuich
rehabilitation 350kg/ha or 40- {Planting Media
50g/m2 needed for this
oplion )
1-Subsoils Estimate 10- NIL required Yes, CRF* For stripped Site
15kg/m3, Ag. lime incorporate or appropriate to topsoil to
Site exposed (1.5-2 kg/m2/200mm depth plantings. MRE11.16b add
soilg = incorporated). Ag. Lime For Turfgrass 20% minimum
Earthworks in the | Preferred add Scott's Conforming Organic
subsoil areas to | 2-Add as surface (Top)Planting Lawn Builder | soil conditioner
smooth out Media layer at minimum 50mm @ 2.5kg/100m2
exposed sloping | conforming MRS11,168 Planting General
surfaces to be Media ar ameliorated site Plantings Scotts
landscaped stripped soil conforming to Sierra Blen at
MRS11.16B 350kg/ha or 40-
509/m2
. Subsoils - Estimate 10-15 NIL required Yes, CRF* None
.A": ‘:::3' Is l:?;;;' kg/m3, incorporate appropriate to
n ba hc" . (1-2 kg/m2/200mm depth planting as
areas whers In | incorporated). Ag. Lime appropriate
exposed areas in
the project Preferred suggeste g
Leave Roughed surface add

50mm conforming MRS11.168

Planting Media

Table 6a Imported Planting Media & Planting Recommendations

Site Agricultural Lime/ Agricultural | Fertiliser Soil Organic
Requirement | Agricultural Dolomite* Gypsum Conditioner
Description NDI »0.5
If Imported Add 50mm conforming NiL required Yes, CRF* Per Full Suite MRS
Planting Media MRS511.16B Imported Planting appropriate to Specification in
applied after Media planting Appendix
subsoi!
amefioration
Mix backfill soil with 15 Nii Yes , CRF Recommend
kg/m3, Ag. dolomite appropriate to | Incorp @ 10% by
incorporate or Ag. Dolomite planting Volume

Larger plantings
Shrubs Trees

(1-2 kg/m/200mm depth
incorporated),

Coat excavated planting
holes with 1mm thick blanket

Ag. Dolomite
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Site Agricultural Lime/ Agricuitural | Fertiliser Soil Organic
Requirement ; Agricultural Dolomite* Gypsum Conditioner
Description NDi 0.5

15 - kg/m3, Ag. Dolomite Nil Yes, CRF Suggest 10% Soil
incorporate & mix well appropriate to | conditioner weli
Tree Pits Lime excavated tree pit with planting mixed with
1-2mm ag. Lime to exposed backfill soil
surface (Coat excavated
planting hales with 1-2mm
thick blanket Ag.Dolomite
If Ecoblanket Incorporate ail ameliorants inte NIL required Yes, CRF* Recommend Apply
(compost) blanket | Eco blanket appropriate to Groundworks
applied after planting Ecoblanket ™
Earthworks & incorporated in At manufacturers
subsoil application recommendation.
amelioration in No Planting Media
cut batters as need for this option
erosion controf &
reveg. method.
RECOMMENDED
All Layers Suggest all watering Gontaining wetting agent (Hydroflo 1l )

5.3 Organic Fertiliser alternative for Tree Pits

As fertiliser alternative for tree pit planting as substitute for inorganic fertiliser is the following
recycled organic products —

Tree Pits:
Apply per cubic metre volume of tree pit:
> 1 to 2 bags of "Multi —Pro” (Organic compost fertiliser & Soil Conditioner). AND
» 1to 1.5 Kg of “Hydra TerraPlex * per cu metre mixed in with backfill soil around and
next to root ball. Hydra- TerraPlex is an Organic based Long term Fertiliser with
wetting agents and beneficial soil inoculants. It is a plant establisher, used in Street

tree, fruit tree crops and Landcare plantings & where environmentally sensitive
riparian soil treatment is required .

5.4 Limitations of Soil Data

Accuracy of soil properties assessed:

+ the representative soil sampled is accurate and reliable at the scale of the project and the
representative soil analyses information has been extrapolated to other soils examined
from the field sampled sites and observations for these areas; and

Level of confidence of the Lab data being representative of the site:

« High level of confidence. Refer to Further Soil Sampling and Testing below for
recommended actions.

Details of the variation of soil levels expected per soil type and location and depth.
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» There are many layers / types of soils ,mostly hard & soft clays over decomposing parent
materials

5.5 Further Soil Sampling and Testing

It is considered that further sampling and MRS 11.168 modified sub suite testing of particular
locations be undertaken where vegetative changes and or soil treatments {amelioration)
proposed. Other than the above recommendations no other sampling / testing is required at
this stage unless changes to the landscaping or new features are added to the project areas.

Extra soil testing is especially recommended if landscape rehabilitation changes occur
(Deeper excavations for example) to establish whether dispersive and soil pH conditions
(and associated soil properties) occur. See report for the changes in soil properties expected.

It is recommended that MRS11.16B and consistent laboratory methods form part of the soil
test monitoring and a Planting Media Management Pian (PMMP) be produced to ensure that
valid and necessary soil comparison information is provided during the contract period to
optimise the management of the soils used in this project.

Any imported planting media should conform to MRS11.16B full suite specification and the
soil conditioner (stabilised compost) used as an ameliorant should conform to pH, EC
Wettability and NDI specifications as Detailed in MRS11.16B. Note this should apply to the
soil organic matter used as an additive to any manufactured soil imported into the project.
Soil Testing Proformas for Laboratory Requirements is given in Appendix.

Laboratory Methods strongly recommended are Methods used for the assessment of soil
properties by following the Australian Laboratory Handboc!. of Soil and Water Chemical
Methods (1992) by Rayment & Higgenson. The methods used are recognized Australia wide
as consistent methods and procedures that are used for diagnostic and research purposes.

Itis recommended that MRS11.16B form part of the contract documents S0 as to ensure the
necessary soil information is provided by the Contractor during construction to optimise the
management of the soils used in this project.

5.6 Auditing of ameliorated soil / Rehabilitation

Itis considered that further sampling and MRS11.16B modified sub suite testing of particular
ameliorated soil (after Ag Lime & organics incorporated) be undertaken to ensure
appropriate soil treatments (amelioration) is applied.

5.7 Soil Testing & Soil Organic Conditioner Requirements

As a minimum suite of testing the contractor to ensure:
» Soil Organic Conditioner complies with attached specification for ‘Soil Organic
Conditicner’ in appendix
» For ameliorated stripped soil top layer or subsoils ameliorated with Soil Organic
Conditioner & or Ag Lime that sub suite test is supplied.
> If topsoil applied must conform to MRS11.16B attached in Appendix
» Soil Analysis report must be provided with each audit analysis of :

1) Ameliorated stripped soil
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2) Any imported topsoil (if used) &
3) Soil Organic Conditioner.

See Appendix to report for minimum testing requirement by contractor.

5.8 Other Site Issues Swales & Drains

The top of batters need to have grassed swale drains to ensure overland runoff onto the
batter surfaces is minimised. An alternate may be an organic berm or soil berm installed at
top of batter to achieve similar result. For Drains need cleaning out Turfing & for high flows
consider Vetiver Grass hedges (across flow path) & planted every 20m lineal of flow path
(detail can be provided if this option selected). in any case all soils under Swales & Drains
must be ameliorated per Table 6.

6. Conclusions

As detailed in the above report the soils studied in this report indicate poor soil conditions
exist in the Ripley Urban Core areas studied in the upper 0.9m of the profile. Some data for
deeper sample layers are presented by ESSA and this soils data indicates similar soil
conditions exist >0.8m with possibility of some areas saline and as recommended
excavations below 0.9m from top of ground surface be checked.

In any event the soils insitu for revegetation present particular problems.

For establishment of vegetation and thereby stabilising the soils and preventing soil erosion
& production of erosion and sediment control the soil properties for stripped topsoil and
within any of the exposed subsoil layers need to be treated as recommended.

Suggested treatments & alternates are recommended and are contained in Tables 6 & 6a in
the report. If subsoil treatment & 50mm Planting Media applied (media per full suite
specification in appendix A), Planting Media used must not be sand or clay (see Full Suite
specification for details). For the conclusion Primary Soil Attributes are summarised.

6.1 Dispersion

Table 3 presents four commonly used indicators of potential for clay dispersion. Dispersion of
clay particles can damage soil structure by destroying large flocculated aggregates and filling
the voids between these aggregates with much finer, dispersed material. Thus, the porosity
and permeability of the soil declines and the erodibility increases as the small dispersed
particles are easily moved in water.

The Exchangeable Sodium Percentage (ESP), Exchangeable Calgium : Exchangeable
Magnesium (Ca:Mg) ratio, Soil Dispersion Indicator field test (SDi) and Emerson Dispersion
Test (EDT) are used as independent estimates of soil dispersion.

The tendency for dispersion usually increases with increasing ESP and decreasing Ca:Mg
ratio. Sodic soil layers (ESP 26) may disperse and strongly sodic soils (ESP215) usually do.
Soils with Ca:Mg ratios of 0.5 or less often exhibit dispersion.

ESP and Ca:Mg ratio are derived from chemical analyses and must be interpreted with care.
When the actual exchangeable cation levels are very low, any small change in one value can
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cause a disproportionate change in the percentage or ratio calculation and thus alter the
dispersion rating.

Another complicating factor that must be considered for soils within the development area
studied is the aluminium saturation. Soil layers with high aluminium saturation may not
disperse despite many of the soil indicators suggesting that they should. This is due to the
effects of aluminium in causing clay particies to flocculate (aggregate) together, thus resisting
their tendency to disperse.

However, the results for the dispersion indicators have been interpreted and modified where
necessary to allow for soil texture (low CEC), aluminium saturation and site and profile
conditions observed during field inspection.

The overall interpretation is provided in Table 7 for all sampled soil layers.

Table 3 indicates that the surface and subsurface layers of the af are mainly non sodic (ESP
<6) though they have a Ca:Mg ratio of 1.0 or less. However, the EDT tests indicate a
tendency to disperse in only a few samples and overall these two layers are considered
unlikely to be dispersive.

All subsoil samples from the TC soifs have at least one indicator designating dispersion and
a substantial proportion have three indicators. Most subsoil samples have high aluminium
saturation suggesting dispersion may be unlikely but significant subsoil erosion was
observed nearby
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6.3 Erodibility

Five soil erodibility ratings have been defined in the Transport and Main Roads RDDM
(Transport and Main Roads 2002). Al soils identified within the corridor have been assigned
to these erodibility ratings which are presented in Table 5.

Ali subsaoil layers of the TC are likely to be dispersive and have inherent erodibility. This
especially applies to the clay subsoil which is dispersive giving the entire subsoils a
moderate to high erodibility rating.

6.4 Permeability

Soil permeability refers to the ability of the soil to transmit water through its profile in situ and
is controlled by the transmission potential of the least permeable layer. Soil permeability is a
function of texture, structure, capacity to crack Open when dry and soil dispersion. The
Australian Soil and Land Survey Field Handbook (McDonald et al 1990) defines four

permeability classes:
» very slowly permeabie;
¢ slowly permeable;
¢ moderately permeable; and
¢ highly permeable.

These soil permeability ratings have been assigned to each soil based on field evidence and
soil analytical results. The ratings are listed in Table 8.

Table 8. Soil erodibility and permeability ratings

Soil name Erodibllity ' | Permeability Indicative
2 hydraulic
: : conductivity 2
Sandy red-yellow/ yellow moderate Moderate-slow =50 mm/day
grey TC soils
; Moderate - Moderate-slow =50 mm/day
Sandy gleyed TC soils high
Sandy gleyed TC soils Moderate - Slow-very slow <5-50 mm/day
flals high

Notes:
1. From the Transport and Main Roads Road Drainage Design Manual (Transport
and Main Roads 2002).
2. From the Australian Soil and Land Survey Field Handbook (McDonald et al 1980),

Overall, these profiles would have slow to very slow permeability with an indicative hydraulic
conductivity varying from less than 5 up to 50 mm/day.
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7.  Site soil suitability for re-use in landscaping and revegetation
7.1 Suitable soils

Provided appropriate amelioration strategies (per Table 6) are implemented the surface
layers of the TC are suitable for re-use in landscaping and revegetation as detailed below.

Table 8 — Soil Group Stripping Depths for Planting Media, Ripley Urban Core

Modal Stripping depth | Area
Soll Landform slopes (mm) (ha)
Sandy red-yellow/ Yellow grey Convex upper
TC soifs (dispersive) slopes 3-8% 0 51
Sandy gleyed TC soifs
dispersive) Mid-lower slopes 4-10% 200 20.6
Sandy gleyed TC soils
{dispersive) Valley flats 3-6% 250 5.1

7.2 Unsuitable soils

Because of their hilly terrain and thin cover of surface layer overlying clay subsoil that is
probably dispersive, the Sandy red-yellow/ yeliow grey TC soils (dispersive) on crests are
unsuitable for any re-use in landscaping and revegetation as planting media. The whole soil
profile however must be ameliorated per Table 6 & 6a before landscape treatments applied.

Disturbance of these soils should be limited to removal of organic matter from surface that is
grubbing.

8. Site soil stripping

This report arranges soil profiles into surface layers, subsurface layers and subsoil to
facilitate description of profile features (see section 3.1). However, MRS11.16 General
Requirements Landscape and Revegetation Works uses the terms “topsoil’ and “subsoil”
(Transport and Main Roads 2009). Natural surface layers are equivalent to "topsoil’ as
defined by Transport and Main Roads whereas subsurface layers and subsoil as used in this
report are part of the Transport and Main Roads definition of “subsoil”.

Where necessary, the term ‘“topsoil’ is used in sections of this report to provide direct

correlation with Transport and Main Roads specifications but is applied strictly according to
the Transport and Main Roads definition.

8.1 Remova! of organic matter

During construction, “topsoil” is partly or fully stripped to remove as much organic matter as
possible from the disturbed site areas.
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8.2 Depth of suitable soil for re-use in landscaping and revegetation - RUC

The limited chemical analyses performed on soil samples for this survey indicate the
chemical barriers to using any of the surface and subsurface layers for revegetation can be
overcome with acceptable amelioration strategies.

Therefore, the thickness of soil material suitable for stripping, stockpiling and subsequent
revegetation has been determined by the depth to heavier clay subsoil in the three soil
groups.

However, the maximum depth recommended for stripping has been decreased by 50 mm to
leave some suitable material within the landscape so that the dispersive subsoil is not mixed
with the desirable top layers to be ameliorated for use as planting media.

Table 9 presents the calculated depth of soil material in each soil that is suitable for stripping
and re-use in landscaping and revegetation. It includes all suitable surface and subsurface
layers. Only the surface layer is equivalent to “topsoil” as defined in MRS11.16 General
Requirements Landscape and Revegetation Works (Transport and Main Roads 2009).

Thus, the maximum depth that is recommended for stripping is not restricted to “topsoil”
alone (as defined by Transport and Main Roads 2005). It may aiso include any part of the
Transport and Main Roads defined “subsoil* that is non dispersive, friable and readily breaks
down to create a fine seed bed. Medium and heavy clays are usually not recommended as
they tend to be difficult to work, have very slow permeability and have coarse structure which
will not readily break down.

A proposed topsoil stripping schedule is provided in Table 9.

9. Risk management strategies

8.1 Clearing and grubbing operations

On sloping land where slopes exceed 2% (1:50), clearing and grubbing operations should
not leave tyne lines or rills aligned down the slope. Working along contours is recommended.

Erosion control measures as outiined in section 10.2 should be implemented on all sloping
land as soon as clearing and grubbing operations are completed.

9.2 Erosion control works and any sedimentation basins

Temporary runoff control structures should be instailed in disturbed areas of sloping land
where slope length exceeds 100 m. The runoff control structures should be placed across
the slope at regular intervals (down the slope) within any disturbed area as soon as is
practicable. The placement of these structures should divert runoff water along the contour
and then spread it across the slope outside the disturbed area.

The Red-brown clays have low to moderate inherent erodibility but usually occur on quite
steep slopes and a number of specific precautions should be implemented in addition to
those described above and in section 7:

January 2011



Ripley Urban Core A 1- Soil Assessment Report

« Wherever possible, grubbing operations outside new the road footprint should ieave at
least 100 mm of undisturbed soil material (surface and/or subsurface layers) on top of
the subsoil.

s The land surface outside the new road footprint should be levelled as soon as passible
after any clearing and grubbing operations are finished. The levelling should create a
slight convex shape that spreads runoff water away from the disturbed area rather than
allowing it to concentrate.

 In particular, any holes should be filled with soil material from the surface and/or
subsurface layers. If necessary, complying topsoil should be brought in from elsewhere
to ensure no subsoil remains exposed. The levelled surface may have to be lightly
compacted to ensure it is not easily moved by raindrop splash and running water.

 Sedimentation basins that expose the subsoil to runoff water should be compacted to
ensure minimal water penetration into the soil material.

Works across the valley flats are usually built on top of the existing land surface, rather than
excavating into it, and will thus minimise any erosion risk. However, the TC will be the
dominant soil on bank slopes and any disturbance of these banks will involve a high erosion
risk. If disturbance is necessary, these slopes should be restabilised as soon as possible as
directed.
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C - Full-Suite Analysis Schedule

Site Sample Identification

Project Name:

Sample Location:

Job / Contract No:

Site / Stockpile No:

Date Tested:

Layer and Depth (from surface in mm);

Testing Laboratory Sample Identification

Schedule continued over page.

Laboratory No: Sample No:
Soil Test Parameter Test Method Soil Test Parameter Roquirements :"" T‘:’t
esuits
Refer AS 4419 — Soils for landscaping and garden use NOTE MODIFIED REQUIREMENTS
Bulk density (BD) Clause 5.2 > 0.7 kg/L
Organic matter (OM)
(refevant to the organic carbon Clause 5.3 310 10%
concentration)
Wettability Clause 5.4 > & mm/min,
pH (H20, 1:5) -
>55and<7.5
a) General range o 55
>
b} Naturally occurring acid soils ause 5. ?g and < 6.5
¢) Naturally occurring alkaline soils > 7.0and < 8.5
Electrical conductivity (EC) Clause 5.6 < 1.2 dS/m
Extractabie phosphorous content (Extr. P} ]
" < § mghkg
Very P sensitive plants Ciause 5.8 20
Moderately P sensitive plants <20 mokg
Permeability Clause 5.12 2 -100 crvhr
Refer to Table AS 4419, Tabie 11 Sail
Texture Clause 5.13 texture Classtication
Large particles — planting media to —
0 H N
a) Turfed or grass seeded areas to be 100% by weight fo pass a 20 mm sieve
mown or slashed
b) Batters to be mulched or hydraulic Clause 5.14 100% by weight to pass a 50 mm sieve
seeded and hydraulicaily mulched
¢} Broad acre areas to be seeded with 100% by weight to pass a 756 mm sieve
native species
Refer Appendix Tabie 1 - Method for Determination of Water Repellency of a Soil {Hydrophobicity)
Water Repellence Rating .
(for sands to clay loams) Appendix Table 1 Class Oor 1
Refer AS 1289.3.8.1 — Methods of testing soils for engineering purposes
Dispersion — Emerson class number Clause 3.8.1 Class 3to 8
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C - Full-Suite Analysis Schedule - (continued)

Schedule continued from previous page.

Soil Test Parameter Test Mathod Soll Test Parameters Requirements Soil Test Results
Reter ALHS (Australian Laboratory Handbook of Sofl and Water Methods)
Exchangeabie calcium {Ca)
a) Sands and loamy sands Clause 1583 z 2 meq/100g
b) Sandy loams to clay loams 2 5 meq/100g
Exchangeable magnesium (Mg)
a) Sands and loamy sands Clause 1583 > 0.6 meq/00g
b) Sandy loams to clay loams > 1.0 meq/100g
Calcium magnesium ratio (Ca:Mg)
Exchangeable form for sands and loamy Clause 1583 2-10
sands and sandy loams to clay loams
Exchangeable sodium percentage (ESP)
{Na base saturation % = % Na of total <6
cations) Clause 1583
a) Sands and loamy sands <15
b) Sandy loams to clay loams
Exchangeable potassium (K)
a) Sands and ioamy sands Clause 1583 > 0.2 meq/100g
b) Sandy loams to clay loams > 0.4 meq/100g
Exchangeable aluminium percentage
(Al base saturation % = % Al of total cations) <75
Clause 15G1
a) Sands and loamy sands < 40
b) Sandy loams fo clay ioams
Effective cation exchange capacity (ECEC)
ECEC = sum of exchangeable cations >
¢ g ) Clause 15J1 5 meq/100g
a) Sands and loamy sands > 10 meq/10Gg
b} Sandy loams to clay lpams
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Sub-Suite Analysis Schedule

Site Sample Identification

Project Name:

Sample Location:

Job / Contract No:

Site / Stockplle No:

Date Tested:

Layer and Depth (from surface in mm):

Laboratory Sample Identification - Laboratory No:

Sample No:

Soil Test Parameter Test Method Soil Test Parameter Requirements Soil Test Resuits
Refer AS 4419 - Soils for landscaping and garden use NOTE MODIFIED REQUIREMENTS
Organic matter (OM} cl 63
(relevant to the organic carbon concentration) ause S. Sifo 102
pH {H2O, 1:5) -
a) General range ci 55 >85and <78
b) Naturally occurring acid soits ause s. S ESEd S 6
c) Naturally oceurring alkaline soiis >70and <85
Eiectrical conductivity (EC) Clause 5.6 < 1.2 dS/m

Refer Appendix Table 1 = Method

for Determination of Water Repellency of a Soil (Hydrophobicity)

Water Repellence Rating
(for sands to clay loams)

Appendix
Table 1

Class O or 1

Refer AS 1289.3.8.1 - Methods of testing soils for engineering purposes

Dispersion — Emerson class number

Clause 3.8.1

Class 3to 8

Refer ALHS (Australian Laboratory Handh~ok of Soil and Water Methods)

Exchangeable calcium (Ca)

2 2 meq/100g

a) Sands and loamy sands
b) Sandy loams to clay loams

a) Sands and loamy sands Clause 15B3
b) Sandy loams fo clay loams 2 5 meq/100g
Exchangesable magnesium (Mg}
>
a} Sands and loamy sands Clause 1583 ?’6 meq/100g
b) Sandy lbams to clay loams > 1.0 meq/100g
Calcium magnesium ratio (Ca:Mg)
Exchangeabie form for sands and ioamy sands Clause 15B3 2-10
and sandy loams to clay loams
Exchangezble sodium percentage (ESP)
(Na base saturation % = % Na of total cations) <G
Clause 15B3
a) Sands and loamy sands <15
b) Sandy loams to clay loams
Exchangeable potassium (K) o
a) Sands and loamy sands Clause 16B3 > j meq/100g
b) Sandy loams to clay loams > 0.4 meq/100g
Exchangeable aluminium percentage
(Al base saturation % = % Al of totat cations) <25
Clause 15G1
a) Sands and lcamy sands <40
b) Sandy loams to clay loams
Effective cation exchange capacity (ECEC)
ECEC = sum of exchangeable cations
( o ) Clause 1641 > 5 meq/100g

> 10 meg/100g
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Soil Assessment Report

Site Sample identification

Project Name: Sample Location {general):
Job / Contract No: Site No's:
Date Tested: Soil Layers (topsoit and / or subsoil):

Testing Laboratory Sampie Identification

Laboratory No: Sample No's:

The Soil Assessment Report shall include —
* & completed lest suite analysis schedule per sample:
» written assessment and interpretation of test results relevant to the intended use of planting media; including -
— an erodibility and dispersion risk assessment; and
- recommendations for the best use of a particular soil type, where applicable,
¢ clearly defined non-conforming soil properties:
= where amelioration is required, the type of ameliorant material together with rates and methods of incorporation; and

* where required, provide a Soil Assessment Report on the material to be used for the construction of drainage devices as
outlined above.
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Organic Soil Conditioner Requirements

Site Sample Identification

Project Name: Sample Location:
Job / Contract No: Site / Stockpile / Windrow No:
Date Tested: Depth (from surface in mm):

Testing Laboratory Sample Identification

Laboratory No:

Sample No:

Organic Soil Conditioner Parameter

Test Method

Organic Soil Conditioner Test
Parameter Requirements

Test Results

Refer AS 4454 - Composts, soil

conditioners and mulches

¢) stones and lumps of clay 2 5 mm

National health standards Clause 2.1.1 Complies with standards
Visible extraneous material (% dry matter) — 0.5%
tal, rigid plastics > 2 mm X 0.05
2) glassl, m? 9 -p Appendix H %
b) plastics-light, flexible or film > § mm < 5%

United States Environmental Protaction Agency (USEPA)

Soil Conditioner Quality USEPAA/625/R —
92/013
Control of pathogens

Thermophilic

Tuming and temperature

*pH (H20, 1:5) -

Refer AS 4419 - Solls for landscaping and garden use - NOTE MODIFIED REQUIREMENTS

¢) not to pass a 20 mm sieve

G | range >55and<75
2) Nenerelal rang ) id soil Clause 5.5 >55and<86.5
t) Natura yoccurr!ng ac s ils ' >70and <85
¢) Naturally occurring alkaline soils
NDI (Nitrogen Drawdown Index) Clause 5.9 >05
*Wettability Clause 5.4 > 5 mm/min.
*EC (Electrical Conductivity} Clause 5.6 <2.5d%/m

i ize of soil conditioner -
Famtsle . °1: mm sieve 90% by weight
a) topassa 2o e Clause 5.4 8% by weight
b) topassa 2% by weight

Refer Appendix Table 1 —~ Method for Determination

of Water Repeliency of a Soil (Hydrophobicity}

Water Repelience Rating
{for sands to clay loams)

Appendix Tabie 1

Class 0 or 1

Refer ALHS (Australian Laboratory Handbook of Soil and Water Methods)

Moisture content

2 B1 Rayment &
Higginson

> 25% and < 35%

Refer Draft Guidelines for the Assessment & Management of Contaminated Land in

Qld - EPA

Heavy metals and organic chemicals
contarninants

Appendix 9
Table 8.1

Not to exceed EIL thresholds

* Test requirements that have been modified from those in AS 4419,

Page 38

Organic Soil Conditioner




Ripley Urban Core A 1- Soil Assessment Report

Recorded - 21 January 2011

Ripley Urban Core

Site 1, WP 1. 2 site photos, 2 soil

gully 1%, side siopes 3-5%. Wet surface. No gravel. Stripping depth 250cm max.

080

SL; 10 YR 4/1 (M) with 2-10% 1db mottles; massive; W,: no gravel:
no segs, clear to pH 6.

80 - 250 SL; 10 YR 5/1—5/2 {M) with 10-20% 1db mottles; massive; Ws: no
gravel; no segs; clear to pH 6.

250 - 400 SL; 7-5 YR 7/2 (M), massive; W: no gravel; no segs; pH 6.5; abrupt
to-

400 - 600 MC; 7.5 YR 5/8 (M) with 10-20% 1 dg mottles (10 YR 5/1 (M));
structure mod.; W; 20-50% 6-60mm sa gravel; 2-10% 2 nn; pH
6—5.5.

600 - 750 MHC; 10 YR 8/1 (M) with 20-50% 2 db mottles (10 YR 5/8 (M));
structured; W, pH 4.5; 0-2% gravel as above; no segs; abrupt to -,
NOTE; Perched water table on top of clay.

800 Too hard to dig CS; weathered sandstone.

Sampies 0 - 200, 250 — 400: 450 — 700mm.

photos. Valley flat, extensively cleared. Blue gums, Site in
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Site 2, WP 2, Ridge top. Partially cleared. Ironbark. Spotted

surface. 2-10% 60-600+mm sa gravel. Slopes 2-5%. Stripping depth 100 max.

0-80 SL; 7.5 YR 4/2 (M); massive; W,; no gravel, no segs; pH 6.5;
clear/gradual to -

80 - 200 SL; 7.5 YR 6/4 (M) with 20-50% 1 dg mottles (10 YR 5/1 (MM));
massive; W, no gravel; no segs; pH 5.5, clear to -

200 - 250 SL; as above but with water table; pH 5.5¢lear to -

250 - 500 MC/MHC; 5 YR 5/8 (M) with 20-50% 7.5 YR 6/3 (M); structured; M;,
no gravel; no segs; pH 5; ciear to -

500 — 600+ Weathered rock; SCL; 7.5 YR 5/8 (M); T; 10-20% 6-20mm sa gravel,

no segs; pH 5.

Samples: 0 - 200; 300 - 450; 500 - 600+

NOTE: (1) Within 5m of Geotech BH 38 — Not dug yet.
(2) Perched watertable 200-250.

gum. Acacia understorey. Wet

Site 3, WP 3, 2 site photos; 1 soll; slopes 2-4%: lower slope. Partiaily cleared. Wet surface.
Acacia regrowth. Swamp mahogany. Moreton Bay Ash. Spotted Gum. Stripping Depth 300

max.
0-120 LS; 7.5 YR 4/2 (M); massive; W,; no gravel; no segs; pH 6; gradual
to -
120 - 300

LS; 7.5 YR 4/2 (M), massive: W, no gravel, no segs; pH 5.5: clear to

300 - 400/450

LS/SL; 7.5 YR 6/2 & 6/3 (M) with 2-10% 2db mottles; massive; W,;
no gravel; no segs; abrupt to -

400/450 - 700

MHC (Sodic); 10 YR 7/1 (M) and 20-50% 2 do mottles:; 10 YR 5/8
(M); structured; W.; 10-20% 2-20mm sa gravel, pH 5.5: clear to -1
nn2

700 - 900+

MC; 2.5Y 8/0 (M) with 10-20% 2 dr mottles; (2.5 YR 4/8 (MM));
structured; Wy; no gravel; no segs; 650 pH 5: 800 pH 5.

Samples 0 - 200, 500 — 700; 700 — 900.
NOTES: Overland Flow. Perched water table on top of B horizon.
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Site 4, WP 4, Mid slope on ridge. Partially cleared. Spotted gum acacia. Wet surface. 250mm
bottom 20mm over grey and yeliow-brown clay (abrupt boundary). (Possibly

of SL; bleach in
sodic}.

Same as Site 3.
Sample 0 — 200
Stripping Depth

No Photos.

100 Max.

Site 5, WP 5. Upper slope. Mostly cleared. Spotted gum. Bloodwood. Moreton Bah Ash.
Acacia. Soap Bush. Slopes 8%. Soil stripping depth nil (0 mm).

0-280 SL; 7.5 YR 3/2 (M); massive-weak; 2SB; M; no gravel: no segs; pH 5,
clear to -

80 —-150 SL; 7.5 YR 5/3 (M); massive; M;; no gravel; no segs; clear to -

180 - 350 MC (sadic); 5 YR 5/6 (M) with 2-10% 1 dg mottles; (7.5 YR 6/2 (M));
structured (mod-strong); pH 5; Ma,; no gravel; no segs; gradual to -

350 - 900 MC; 5 YR 5/8 (M); 7.5 YR 6/8 (M) and 2-10% 2 dg (7.5 YR 5/3 (M));
motties; structured; W,; no gravel; pH 4.5; no segs; abrupt to -

900 — 950+ Woeathered rock; MC; mottled red and yellow; pH 4.5
Samples: 0- 100; 200 - 350; 400 - 900
NOTE: Same as Site 2.
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Site Photos 2

Site 6, WP 6, Mid slope cleared. Blue gums. Slope 2-4%. Stripping depth 250 Max.

0 - 250/300 LS/SL; 10 YR 4/1 (M): massive; W;: no gravel; no segs: pH 6.5; clear

to -

250/300 - 400 LS/SL; 10 YR 6/3 (M) with 2-10% 2 dg mottles; (10 YR 4/1 (M));

massive W4, no gravel; pH 6; no segs; abrupt to -

400 - 750 MHC (Sodic); 10 YR 6/1 and 5/8 (M); structured; Wa; no gravel: no
5egs; pH 5.5; clear to -

750 — 900+ MHC (Sodic); 10 YR 7/1 (M) and 2.5 YR 4/6 (M) with 2-10% 1 db
mottles; (10 YR 5/8 (M)); pH 5.5; structured; M,; no gravet: no segs;
clear to -

900 - 950+ MHC; 10 YR 7/1 (M) and 5/6 (M); structured; M, no gravel; no
segs/ pH 5.5

Samples: 0 -200; 200 - 400; 450 — 700; 900 - 950

NOTES: Maybe 0-2% 2-6mm sandstone gravel in bottom two layers.

Site 7, '*'P 7. Valley flat below dam. Compietely cleared. Blue gums.

450mm of SL over mottied grey and yellow brown clay with sa to sr fine gravel and ironstone.
Mn modules. Same as Site. 1.

Site 8, WP 8, Ripley Road Roundabout MR site on NW of Ripley Road.

Samples 350 - 400. 600 — 800.

Site 9, WP 9, Mid slope on Ripley Road. SL over mottled grey and yellow clay over weathered
sandstone n/m. Same as sites 3, 4, 6.

Sample 500 - 600.

NOTE: Shallow stony ridge SE of site 10 with old sheds has shallow stony loams on southern
side. TC soils on northern siopes. (Lot 1827).

Site 10, WP 10, Lot 180 on Ripiey Road. Redder soils similar to Site 2 on upper slope with
remnant spotted gum ironbark.

Yellower soil like site 3 only 5m downslope in cutting.

Samples 300 - 400. 800 — 900 (on top of decomposing rock).
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Recorded 2005

Site 42, WP 3, Cutting on Ripley Road. Northern photos. Run-on to Ripley Road interchange.

0-20 SL; 7.5 YR 4/2 (M) 4/3 (D); massive; moist; no gravel; no segs;
probably bleached when dry; abrupt to -

20 -60 SMC; 7.5 YR 6/3 (M) with 20-50% 2 db (7.5 YR 6/6/5/6 (M)) motties;
3 AB, moist; 23 sr sa gravel; gradual to -

60 - 100 FSLC; 7.5 YR 6/3 (M) and 10 YR 6/6 (M); moist; M, AB; no gravel; no
segs; clear to

100+ CLFS/FSLC; weathered rock: 10 YR 6/6 {M); 20% 2 dg (10 YR 6/2
(M} motties;
Samples: 0 - 10; 20 - 30; 50 — 60: 100 — 110; Photos: 12, 13, 10-1U

Site 43, WP §, Other side of Ripley Road . Midslope in road reserve. Photos.

0-20 CLS; 7.5 YR 3/2 (M) 4/2 (D); moderate moist; 3 6-20mm sa ba
gravel; clear; charcoal; W/M 2-5m SB: no segs

20-55 MC; 7.5 YR 5/4 and 4/2 (M); moderate to strong; moist; 2-10% gravel
as above; 2mn 1; 2-10% dark grey mottles: gradual -

55-70 HC; 10 YR 5/4 (M); 2-10% 2 dg motties; no grave; 3mn 1; 2 Ks 2;
moderate; ciear -

70 - 100+ MC: 10 YR 6/2 (M) and 5 YR 5/6 (M); moderate: moist; no gravel; 2
mn2 2Ks2
All subsoil layers are sodic.
Samples: 0 — 10; 20 - 30; 50 — 60; Photos 14, 15.
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WP 17, Site 17. Undulating plains/rises. Beside Bu

bore? Slope — 2%. 0-2% 20-60mm sub-rescinded gravel; firm (moderate moist).

0-35 SL; 10 YR 3/2 {M); massive; T, no gravel; pH 5.5; clear to -

35-45 LS/SL; 10 YR 5/2 (M); SP BL: massive M; no gravel; no segs; pH 7:
abrupt to -

45 ~-70 SLC; 10 YR 4/1 and 5/6 {M) with BL on top; weak to moderate; Dg:
no gravel; no segs; pH 7; gradual to -

70 — 100+ SLMC (Sodic); 10 YR 7/1 and 5/6 {(M); weak; Dg; no gravel: no segs;

pH 7

Samples: 0 - 30: 40 - 70.

ndamba Creek. Completely cleared. Old

WP 18, Site 18, Midslope of undulating rises. Completely cleared slopes 5%. Surface hard
setting (dry). 0-2% rock outcrop and 2-10% 200-600mm (sa) cobbled.

0-15 SCL; 7.5 YR 4/2 (M); massive: T,: no gravel; no segs; pH 6.5; clear
to -

156~ 20 SCL; 7.5 YR 5/2 (M); 2-10% 5-15 mm DY mottles (10 YR 5/6 (M));
massive; Ty, 0-2%; 6-20mm sr pH 6; gravel; no segs; abrupt to -

20-30 SMC (Sodic); 10 YR 5 & 5/6 (M); moderate; D; no gravel; no segs;
pH 6; clear to -

30-35 SLC; Weathered sandstone at 35¢m. pH 7

Samples: 0 - 20; 20 - 30. J

Page 44
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Environmental Scil Solutions Australia Pty Ltd

ACN: 090 697 331 ABN 61 B28 722 881 Maddgik F/T Trading As Environmental Soil Solutions Ausiralia
PO BOX 442 SUNNYBANK 4109 PH: (07) 33458238 FAX: {07} 33451390 MOB: 0403245560
E- e s. 5. a@@bigpond. net. au

Information Report

Response to Information Requests,
Under Heading Geotechnica!
Ripley Urban Core, Ripley Road

For MPN

By D E Baker BSc, MASSS! March 6, 2011
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Ripley Urban Core & Road Widening
RE: “Soil Science” & Site Soils Issues

ULDA Ref No: DEV2010/84

Background

1-  Request for further information re the Development and Ripley Road widening
was request by ULDA, Queensland Government.,

Method

The specific response items dealt with in this response are soil science issues and are
requested under: Geotechnical heading as items 5, 9, 10 &11.

On further reading, additional information will be provided re items 7 & 12

Responses to items

Supporting Information

The information requested in the 9 December 2010 document is addressed below:

Item 5 - Environmental Soil Solutions Australia Pty Ltd (ESSA) January 2011 report
entitled RUC Area 1 & Ripley Road provides the answers.

Re Soil Salinity (Item 5)

Risk from Salinity is low see below.

For sites sampled in the Area 1 & Ripley Road, all sites have no significant
concentration of soluble salts present in soil (See ESSA Table 5 extract). However, ere
are small salt accumulations in Site 8 deep subsoils soils with concentrations still rated

as low. Very low / low salt levels are rated as of no concern with respect to

soluble salt content.

DA, Ripley Road, RUC Development Mar. 8, 11
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Soluble salts in soils from Sites studied in Area 1 & Ripley Road rated as Medium =

(>0.45dS/m) and high (0.9dS/m) are not present in this study area, even in the

deeper samples tested,

On that basis, on a general area basis soil, soluble salts are not a problem in areas
studied.

Table 5 summarises (EC) — Total Salts of the soil [properties from the selected
representative soil samples from the series of samples by ESSA and profile
aucuring.

No salts were found with highest EC 0.18dS/m ( Very low)

Additional soil salt measurements by Butler Partners in their Broadscale
Geotechnical Report No 010 -218B with no sample exceeding 0,37dS/m with range
0.04 to 0.37 dS/m(salinity rating low).

Further additional soil salt measurements by Butler Partners in their Ripley Road
Widening Geotechnical Report No 010 -218A data showed that no sample
exceeding 0.68d5/m (1 sample) with range 0.04 to 0.68 dS/m (0.68dS/m rated
moderate) with next highest sample 0.47 dS/m (salinity rating low). Of 14 samples from
14 boreholes to 0.95m the average salinity (EC) is 0.20dS/m (low to very low).

Table 5. ESSA Soil Test Parameters, EC, Soluble Chioride P,KS

RUC Project — Ripley.

K
Site Depth r?zHo dglcm m meq?1I00g_ mggpkg m slk OM% mea/100g
TC Upper Sandy red-yellow TC soils
Site 2 TS 0-200mm 57 | 0.03 21 0.34 8 4 18 0.25
Site 2 8S 300-450mm | 53 | 0.07 nd 2.7 nd nd nd 0.27
Sile 2 SS 500-600mm | 51 | 0.11 nd 2.5 nd nd ne 0.18
Site 5 85 200-350mm | 47 | 0.05 nd 248 nd o o 0.43
Site 5 S8 400-900mm | 4.8 | 0.06 nd 222 nd nd n 0.36
Site 10 S8 700-900mm | 53 | 0.04 nd 376 nd nd nd 0.35
59 Road Crest
S9TS 500 - 600mm | 62 | 012 l nd [ 0.34 ‘ | 3 ’ i 0.34
TC Mid Sandy gleyed TC soils
SteaTs | 0-200mm | 51 ] [ o | 4 [ [ o 0.04
DA, Ripley Road, RUC Development Mar. 8, 11
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pH EC Chloride Al P s meqﬁ 00g
Site Depth H20 | dS/m | mgikg meq/100g | mglkg | mgikg | OM%

Site 3 88 500 - 700mm | 58 | 0.04 nd 2.8 nd nd nd 0.12

Site 6 TS 0-200mm 52 | 0.03 15 044 7 P p 0.10

SheSs> | 200400mm | 56 | 002 N 132 o | 0.07

Site 6 55 450-700mm | 5.3 | 0.08 nd 4.09 nd nd iy 0.21
Site RO S 8 ’(‘Eif"ggg';‘)‘

Site 8 88 Deeper>1m | 89 | 0.16 nd 0.30¢ nd 4 nd 0.17

Site 8 85 Deeper>im | 9.1 | 0.18 nd 0.21* nd nd nd 0.21

TC Lower Sandy gleved TC soils flats

Site 1 TS 0-200mm 56 | 0.05 32 0.24 nd 6 52 0.15
Site 1 Bleach | 250-400mm | 8.3 | 0.03 nd 0.48 nd nd nd 0.11

Site 1 S8 450-700m | 51 | 097 nd 135 nd na nd 0.17

= High Aluminium not associated with pH < 5.5

RE Soil Dispersion (Item 5)

The Exchangeable Sodium Percentage (ESP), Exchangeable Calcium: Exchangeable
Magnesium (Ca:Mg) ratio, Soil Dispersion Indicator field test (SDI) and Emerson
Dispersion Test (EDT) are used as independent estimates of soil dispersion.

The tendency for dispersion usually increases with increasing ESP and decreasing
Ca:Mg ratio. Sodic soil layers (ESP >6) may disperse and strongly sodic soils (ESP>15)
usually do. Soils with Ca:Mg ratios of 0.5 or less often exhibit dispersion.

ESP and Ca:Mg ratio are derived from chemical analyses and must be interpreted with
care. When the actual exchangeable cation levels are very low, any small change in one
value can cause a disproportionate change in the percentage or ratio calculation and
thus alter the dispersion rating.

All subsoil layers of the 7C (Texture Contrast Soils)studied for Area 1 & Ripley Road are
likely & will most probably be dispersive and have inherent erodibility from the
dispersive soil properties. This especially applies to the clay subsoil which is dispersive
giving the entire subsoils of the study a moderate to high erodibility rating. Note
erodibility caused by High Risk Dispersive Soils.

Table 4 shows that ESP in subsoils is sodic to strongly sodic and this combined with the
exchangeable cation profile content especially Ca/Mg ratio confirms this assessment,

The Butler Partners reports mentioned in Item 5 confirm soils are dispersive,

DA, Ripley Road, RUC Development Mar. 8, 11
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Table 4. Soil Test Parameters, RUC Project — Ripley.

Sample No. sgqomﬁe soleH dom | EP Mquaag Meggaw il B
Crests and upper siopes on elevated hills Sandy red-yellow TC solils (dispersive) Magnesic-
Natric Red and Yellow Kurosols
Site 2 T8 0-200mm 57 0.03 27 176 123 1.4 g
Ste255 | 300-450mm| 5.3 0.07 136 0.39 5.88 0.1 22
Ste2SS | 500-600mm | 51 0.11 i7 0.19 587 <f.1 24
Site 555 | 200-350mm | 4.7 0.05 45 0.4 4.25 0.1 icH
Site 585 | 400-900mm| 4.9 0.06 7 o.14 4.55 <0.1 36
Site 1055 | 700-900mm | 53 0.04 9.3 0.41 624 0.1 32
Crests arid upper sfopes on low hills Sandy yellow-grey TC soils (dispersive)  Yellow and|
Grey Sodosols
Ste 8SS | Deeper>1m| 89 0.16 21.5 2.41 585 0.4 3
Site 8 SS Deeper >1m 9.1 0.18 27.7 2.0 5.02 0.4 2
Site 18 TMR 0-300 53-6.0 |0.05-0.15 | 7-13.5 | 2.6-3.24 1.71-6.15 | 0.5-1.5 <5
Site 42 0-1100 6.3-42 | 0.11-14 | 917 | 29540 3.73-19.59 | 0.2-09 37
MidHower slopes Sandy gleyed TC soils (dispersive) Yellow and
Grey Sodosofs
Site 3 TS 0~200mm 5.1 0.03 35 0.15 0.22 0.7 A9
Site3S5  |500-700mm| 5.6 0.04 15.8 0.05 1.97 <0.1 4%
Site 6 TS 0-200mm 5.2 0.03 2.6 0.5 0.44 1.1 29
Site 6 SSBleach | 200-400mm 5.6 0.02 103 0.24 117 0.2 a2
Site 6 S5 450-700mm 53 0.08 15.8 0.2 4.05 0.1 0
S9 Road Crest
s9ss  {500-600mm| 62 | o012 | 134 | 285 | 120 e T2
Valley flats Sandy gleyed TC soils (dispersive) Magnesic-Natric Yeflow
and Grey Kurosols
Site 1 TS 0-200mm 5.6 0.05 4.2 0.76 0.44 1.7 15
Site 1 Bleach | 250-400mm 6.3 0.03 16.1 0.3 2,24 0.1 13
Site 1 5§ 450-700m 5.1 0.17 28 0.12 4.94 <0.1 15
Soil Groups:
Sites 1, 7 Sandy gleyed TC soils in valley fiats - dispersive
Sites 2, 5, 10 Sandy red-yellow TC soils on convex upper slopes - dispersive
Sites 3, 4,6, 9 Sandy gleyed TC soils on mid-lower slopes - dispersive
S8RO (>1m) Sandy yellow-grey TC soils on convex upper slopes - dispersive

RO = Roundabout Centenary Highway / Ripley Rd

DA, Ripley Road, RUC Development Mar, §, 11
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Item 9 — Re Topsoil bsoil

ESSA, January 2011 soil report Section 6 gives soil amelioration requirements that must
be foliowed to ensure topsoils & subsoils can be ameliorated to ensure stable
sustainable vegetation can be produced across the area.

In short the ESSA January 2011 soil report provides

1) Soil Types & Soil Chemical properties

2) Soil Stripping depths for Topsoit (Planting Media)

3) Required amelioration for both topsoi! & subsoils

4)  All soif areas are included including fill & cut batters for the development

This method of assessment was used by ESSA for TMR in the fill batters and
rehabilitation areas of the Centenary highway upgrade (e g the Highly erodible Deebing
Creek). In addition, for this Development Area additional treatments for increasing the
urban visual amenity have been recommended.

ESSA, January 2011 soil report has been completed for this development.
It provides:

1) Soil Map is included in report Page 32 & maps the soils according to Reuse &
Types & based on ASC , Isbell 1994 See section 3 of ESSA report

2) Provides Top soil layer stripping depth stockpiling reuse & amelioration see
Sections 988 in particular of ESSA report

3) It provides site specific details see sections 485 of ESSA report

4) It provides site soif risk & provides details re high risk soils see sections 6 & 7.2
of ESSA report

5) It provides details re construction phase as well as landscape soil uses See
sections 9 & 5 of ESSA report

6) It provides details to achieve required outcomes for landscaping See especially
sections 5.2 & 5.68 5.7 and appropriate appendices for testing schedules

Additional detail is provided here re Fill embankments,

DA, Ripley Read, RUC Development Mar. 6, 11



7[Page

For general fill embankments the outer embankment to be treated per Table 6 for both
site topsoil & subsoil.

In particular for fill embankments preferred that the outer 0.5m of soil to be
ameliorated. For site subsoil used in the road core construction this is not included.

For the cut embankments add appropriate ameliorants per Tabie 6 as described to
200mm.

Requirements for imported Planting Medias & Soil Organic Conditioners appropriate to
the site outcomes are also provided.

Item 11 - Soil Mapping & Soit Characterisation (Landscaping)

ESSA, January 2011 soil report provides a detailed response to Item 11.

Further comments are provided for following items:

Item 7 — Soil treatment during construction & final stable landform

ESSA, January 2011 soil report provides a detailed response for the site soils and the
recommended incorporation, amelioration for stripping, stockpiling and exposing site
soils both Topsoil & Subsoils.

Soil Assessment & Amelioration

From the RUC ESSA report Baker (2011) the characteristics of the soils  studied on
the development site studied show that the site soils are in 3 management groups and
have:

o Strongly acid pH,

o very low to low salt levels,

o low to extremely low exchangeable calcium (Ca),

o to strongly sodic soils

All the above will need to be addressed to reduce the risk of failure of any site
revegetation works and dispersion effects of any disturbed subsoils used or left as cut
batters or reused for advanced tree pit plantings.

For the very acidic, fow exchangeable cations (Ca/Mg) ratio, magnesic, sodic, high
aluminium soils it is recommended to add agricultural lime (preferred) /dolomite at

DA, Ripley Road, RUC Development Mar. 8, 11
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suggested rates based on the pH section of the report and detailed in Table 6 & Table
6a of Baker 2011.

All ameliorants suggested will need to be incorporated by effective mixing with the soil
to have maximum effect.

In addition, some soils especially the subsoil from existing surface textured as clays in
this case will require incorporation of well composted organic matter with NDI (Nitrogen
Draw Down) of > 0.5, as well as the agricultural dolomite to treat the acidic conditions
and cation imbalances as described in the report.

As per MRS11.16B (Interim) generaily, all soil amelioration agents should be free of
contaminants and specifically:

. agricultural lime and if dolomite substituted shall be agricultural dolomite
consisting of ground fimestone (calcium carbonate - CaCO;) with a
neutralising value (NV) of 95 or above; or

. Agricultural dolomite shall be agricultural dolomite (CaMgCO;) with NV of
90 - Preferred.

By following the recommended rates of amelioration & soil incorporation
recommendations in Tables 6 & Section 5.2 and 5.3 in particular and incorporating this
into the civil construction works the result will be swable, sustainable soils and resultant
healthy landscape. By ensuring ali materials used (Ameliorants, Imported Soils,
Organics & Fertilisers) conform to and are supplied with Analysis Schedules as fully
documented in proformas in Baker 2011 report appendix this will result in_stable
landscape. T e ke

- N
- —————

In the Conclusions to Baker 2011 report the report states “For establishment of
vegetation and thereby stabilising the soils and preventing soil erosion & production of
erosion and sediment control the soil properties for stripped topsoil and within any of
the exposed subsoif layers need to be treated as recommended.”

Further the report States: “Suggested treatments & alternates are recommended and
are contained in Tables 6 & 6a in the report. If subsoil treatment & 50mm Planting
Media applied (media per full suite specification in appendix A), Planting Media used
must not be sand or clay (see Full Suite specification for details).”

Of course, soil compaction, ESC control plans (by others) must take cognizance of the

Soil Science report and soil properties & incorporate into the construction plans &
process.

DA, Ripley Road, RUC Development Mar. 6, 11
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Additional Note — Adequate quantities of recommended primary beneficial
ameliorants namely Agricultural Lime & Dolomite are available onsite at all times and
civil construction staff invoived in the required incorporation of these are aware of the
importance of the correct dosing & incorporation via toolbox meetings.

D E Baker BSc
MASSSI March 6, 2011

DA, Ripiey Road, RUC Development Mar. 6, 11
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ATTACHMENT 8
MPN Drawing 5874-PSK80
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CONTROL PROGRAM

GENERAL

PRIOR TO GOMMENCING WORK ON SITE THE
CONTRACTOR SHALL EREGT AND/OR CONSTRUCT ALL
ENVIRONMENTAL ~ CONTROLS (SEDMENT FENCES,
DIVISION DRAINS AND SEDIMENT BASINS) AS SHOWN ON
MPN WORKING DRAWING.

ALL RUNOFF FROM THE SITE IS TO BE DIRECTED TG THE
RELEVANT ENVIRONMENTAL CONTROL PRIOR TO
DISCHARGING ~ FROM THE SITE. DURING THE
CONSTRUCTION PROGRAM THE CONTRACTOR SHALL
INSPECT ALL ENVIRONMENTAL CONTROLS ON A DAILY
BASIS AND AFTER EACH WMAJOR STORM EVENT (E
RAINFALL EXCEEDING 25Mb1 BN 24 HOURS].

ANY RECTIFICATION ©OF DAMAGE TD THE
ENVIRONMENTAL CONTROL DEVIGES OR CLEANING OUT
OF THE DEVICES IS TO BE CARRIED OUT BY THE
CONTRAGTOR AS REQUIRED.

SEDIMENT BASIN

WITHIN 38 TO 48 HOURS AFTER EACH STORM EVENT THE
WATER IN THE SEDIMENT BASINS IS TO BE TESTED FOR
TURBIDITY, SHOULD THE SUSPENDED SOLIDS OF THE
WATER EXGEED SUMG/LITRE THEN THE WATER IS TO BE
TREATED WITH GYPSUM AT THE RATE OF J2KG / 100M3
10 SETTLE OUT THE SUSPENDED SOLIDS. WATER 13 TO
BE RETESTED PRIOR TO RELEASE,

WHEN THE SUSPENDED SOLIDS LEVELS ARE
ACCEPTABLE THE WATER IS TO BE RELEASED OR
PUMPED OUT ENSURING CAREFLL. ATTENTION NOT TO
DISTURB THE SETTLED SEDIMENT.

WHEN THE DEPTH OF SED/MENT IN THE BASE OF ANY
SEDIMENT BASIN EXCEEDS 300MM, THE BASIN OR DAM
SHALL BE DRAINED AND THE SEDIMENT EXCAVATED
AND REMOVED FROM  SITE BY THE CONTRACTOR.

ENVIRONMENTAL LOG

THE GONTRACTOR SHALL MAINTAN A DEDICATED ON
SITE ENVIRONMENTAL LOG THAT NOTES ALL WATER
QUALITY SAMPLING AND MONITORING DATES, RESULTS
AND MAINTENANGE REGORDS. IT SHALL INCLUDE ALL
RELEVANT INFORMATION PERTAINING TO INSPECTION
AND MAINTENANGE OF DEVICES, DATES OF RAINFALL
WATER QUALITY TESTING AND BASIN DEWATERING.

[DEWATERING OF BASINS AND DAMS MUST INCLUDE A
SPACE FOR SIGN OFF BY THE CONTRACTOR THAT
WATER QUALITY RESULTS ARE WITHIN APPROVED
LIMITS )

THE ENVIRONMENTAL LOG SHALL BE KEPT ON SITE AND
1S TO BE MADE AVAILABLE FOR INSPECTION BY COUNCIL
OFFICERS AT ALL TIMES.

ALTERNATIVE 1

FIX TO TOP OF STAKE WITH
SHADECLOTH FASTENER OR
TIE TO STEEL PICKET.

GEOTEXTLE TIE TO STEEL PICKET.

FABRIG AND 5L&2 501 50 HWD STAKE

OR STEEL FICKET

50 x 50 HWD STAXE 1200 MIN LONG

ORSTEELPICKET  DVERIAND o

1200 MIN LONG
TR

75mm CRUSHED ROCK
ALTERNATIVE 2

TYPICAL SEDIMENT FENCE SECTIONS
N.T.8.

EROSION AND SEDIMENT

CONTROL PROGRAM (CONT'D)

DISPERSIVE SOILS

MOST OF THE SOILB TO BE ENCOUNTERED DURING THE
BULK EARTHWORKS OPERATIONS ARE EXPECTED TO BE
DISPERSIVE.

ENVIRONMENTAL SOL SOLUTIONS AUSTRALIA {ESSA)
HAVE PREPARED A 50N ASSESSMENT REPORT DATED
JANUARY 2011 CONCERNING THE MANAGEMENT OF THE
DISPERSIVE SOILS.

SOL TREATMENT BY AMELICRATION OF BITE ISPERSIVE
SUBSOILS IS REQUIRED IN ADDITION TO COMPACTIKIN TO
PREVENT EROSION

AL EARTHWORKS ARE TO BE CARRIED OUT N
ACCORDANCE WITH THE RECOMMEMDATIONS IN ESSA'S
REPORT.

PRIOR TO THE COMMENCEMENT OF BULK EARTHWORKS
OPERATIONS THE CONTRACTOR I3 TO ARRANGE FOR A
BOIL SCIENTIST FROM ESSA TO ATTEND A PRE-START
MEETING ON SITE TO ADDRESS DISPERSIVE SOILS.
GENERALLY ALL EXPOSED CUT AND FILL BATTERS ARE TO
BE TREATED WITH AG. LIME IN AGCORDANCE WITH
DETAILS ON MPN WORKING DRAWINGS.

CUT OFF SWALES MND DIVERSION BUNDS ARE TO BE
TREATED WITH AG LUME IN ACCORDANCE WITH DETAILS
ON MPN WORKING DRAWINGS.

A SOIL SCIENTIST FROM ESSA I8 TO INSPECT THE SITE
DURING AND AT THE COMPLETION OF WORKS AND TO
CONFIRM IN WRITING THAT ALL BULK EARTHWORKS HAVE
BEEN CARRIED OUT IN ACCORDANCE WITH ESSA
RECOMMENDATIONS AND THAT THE SITE IS STABLE IN
RESPECT OF EROSION

EROSION AND SEDIMENTATION CONTROL
ALL WORK TO BE IN ACCORDANCE WITH THE SOIL
EROSION AND SEDIMENT CONTROL - ENGINEERMG
GUIDELINES FOR QUEENSLAND CONSTRUCTION SITES
PREPARED BY THE INSTITUTION OF ENGINEERS OF
AUSTRALIA QUEENSLAND DVISION JUNE 1996,

IF DIRECTED BY THE ENGINEER, TOPBOIL STOCKPILES
ARE TO BE SOWN WITH A COVER CROF AS SOON AS
PRACTICAL AFTER STOCKPILING,

NO DISTURBANCE T VEGETATION I8 TO TAKE PLAGE
BEYOND THE BOUNDARIES OF THE CURRENT STAGE OF
DEVELOPMENT,

SEDIMENT 15 TO BE PREVENTED FROM ENTERING
STORMWATER GULLY PITS BY PLACING A PORTABLE
SEDIMENT BARRIER AS SHOWN IN BECTION AS, PAGE
A5-C8-2 OF THE SOT. EROBION AND SEDIMENT CONTROL -
GUIDELINES FOR QUEENSLAND CONSTRUCTION SITES"

DURING  CONSTRUCTION, TEMPORARY DIVERSION
DRAINS, SBEDIMENT FENCES AND, OR SEDIMENT TRAPS
ARE TO BE CONSTRUCTED AT REGULAR INTERVALS DOWN
SLOPE PRIOR TO ANY BREAKS IN CONSTRUCTION (SUCH
AS AWEEKEND) OR IF RAIN IS IMMINENT.

INSTALL SEDIMENT FENCES TO CONTROL SHEET FLOW
OR SEDIMENT TRAPS TO CONTROL CONCENTRATED
FLOW.

SERVICE TRENCHES ARE TO BE TOPSOILED AND

REVEGETATED
CUT AND FILL BATTERS ARE TO BE STABILIZED AS SOON
AS PRACTICAL

THE GONTRACTOR IS 10 CO-ORDINATE WITH THE
LANDSCAPER TO STABILIZE THE BATTERS,

THE CONTRAGTOR 1S TO PROVIDE ACCESS TO THE SITE
FOR THE LANDSCAPER TC CARRY OUT THE BATTER
STABILIZATION WORK,

FIX TO TOP OF STAKE WITH
SHADECLOTH FASTENER OR
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ATTACHMENT 9
MPN Drawing 5784-PSK82
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ATTACHMENT 10
1. Queensland Urban Utilities Information Requested dated 15 December 2010

2. MPN’s Information Request Response dated 17 March 2011
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Dean Payne

From: Dean Payne

Sent:  Wednesday, 13 April 2011 12:38 PM

To: Dean Payne

Subject: FW: Ripley Valley - Area 1 RFI Water and Sewer

The Urban Land Development Authority will be closed from Thursday, 23rd December 2010 and will reopen on
Tuesday 4th January 2011

From: Janet Downie [mailto:Janet.Downie@urbanutilities.com.au]

Sent: Wednesday, 15 December 2010 8:13 AM

To: Con De Groot

Subject: Re: Ripley valley

Hi Con,
Water,

Limited detail available to create conditions. Developer has proposed construction of a pressure
reduction valve off the existing trunk main currently feeding the Ripley low level reservoir. Additional
information surrounding the control and function of the PRV is required to support the application. This
may include additional hydraulic assessment of the proposed Area 1 to demonstrate how pressures will
be controlled within the specific area whilst maintaining the desired standards of service.

There are 3 connection points proposed to the existing system as outlined in the Engineering report
layout plan 5874-DA06. Pending on the control of the PRV over Area 1 and, location of the PRV, the
connection points may need to be isolated. These details must be submitted on a general layout plan for
the estate.

General layout of proposed trunk infrastructure is consistent with the Neighborhood master planning
report prepared by Cardno. Current layout plans only identify trunk main alignments, Detailed
reticulation plans will be required before any OW approval.

Sewerage,

Developer has proposed 2 phases to role out the interim sewerage service arrangements for Area 1.
The initial stage includes 2 temporary holding tanks for tankering. The holding tank along Aulds road
would be replaced with a pump station through phase 2 construction. This is inconsistent with the
agreed service strategy outlined in the latest planning report - Ripley Valley Bundamba Sewerage
Planning - Interim stages.

The agreed strategy highlights the conveyance of sewage to a single point of collection at a location
which would ultimately contribute to emergency storage for the interim pumpstation for Urban Core
development. This strategy will reduce the complexity of operation and redundancy of infrastructure.
Any alternative method of service to convey sewage to the interim pump out facility will need further
supporting information to substantiate the proposal.

Additional conceptual planning will be required to ensure that the design of the temporary pump out
facility can be incorporated as emergency storage for the future Urban Core pump station. This will
require confirmation of design levels of sewerage trunk main outlined as RPT1_07 from the Ripley Valley
Bundamba Sewerage Planning - Interim stages, and all trunk gravity mains conveying sewage to the
interim pump out facility. Further information should include long sections of all trunk gravity mains.

DA Submission ‘Localised review of stormwater and sewer', 5874 DA07-2, and 5874 DAO07-1, all show
the alignment of sewerage mains within the road easement. Where possible, sewerage mains should be
kept within the property, generally at a 1.5m offset from the property boundary.

13/04/2011
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MPN CONSULTING PTY LTD
STRUCTURAL AND CIVIL. ENGINEERS
ABN 39062 191 799

39 Sherwood Road, Toowong, Qid, 4066

P O Box 328, Toowong, Qld, 4066

Tel: 61 73371 6677

mpEN

Fax: 61 73371 3196 .
Email: solutions@mpnc.net.au consu ”f N g
Web: WWww.mpnc.net.au

FILE 5874

17 March 2011

Sekisui House Design Services Pty, Ltd
Level 3, 349 Coronation Drive
MILTON Qld 4064

Attention: Paul fenkins

Dear Paul

RE: QUU RFI RESPONSE - DEV2010/084 - RIPLEY VALLEY AREA 1

In reference to the ULDA information request of 9 December 2010 and pursuant to the
meetings held on 14 December 2010 and 28 February 2011 with SHDS and Queensland
Urban Utilities” MPN is pleased to submit the following comments.

QUEENSLAND URBAN UTILITIES — RF1 QUERIES
Water

Limited detuil available to create conditions. Developer has proposed construction of a
pressure reduction valve off the existing trunk main currently Jeeding the Ripley low level
reservoir. Additional information surrounding the control and Junction of the PRV is
required to support the application. This may include additional hvdraulic assessment of

the proposed Area 1 to demonstrate how pressures will be controlied within ihe specific
area whilst maintaining the desired standards of service.

There are 3 connection points proposed to the existing system as outlined in the
Engineering report layout plan 5874-DA06. Pending on the control of the PRV over Area
! and, location of the PRV, the connection points may need to be isolated. These details
must be submitted on a general layout plan for the estate.

EXCELLENCE WIiTH ECONOMY IN ENGINEERING
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Bate: 17 Matel Febrpary 2011

General layout of proposed trunk infrastructure is consistent with the Neighbourhood
master planning report prepared by Cardno. Current layout plans only identify trunk
main alignments. Detailed reticulation plans will be required hefore any OW upprovai.

The water supply mains layout plan shown on MPN drawing 5874-DA06 for the DA is
based on the Neighbourhood Masterplan Water Supply and Sewerage Report by Cardno.
The Water Supply and Sewerage Supplementary Report by Cardno is still in draft form
and has not been finalised with Queensland Urban Utilities (QUU). MPN met with Brett
Carruthers of QUU on Wednesday 21 December 2010 to discuss and clarify their
concerns with respect to the DA. MPN tabled aspects of the Cardno Reports and the DA
plans with respect to providing background for QUU at the meeting.

After briefing Brett Carruthers on the background of the water supply aspects for the DA
based on the Cardno reports, the main issue of concern was how the PRV would be
controlled and function to achicve the minimum standard level of service -- i.e. 22 m head
minimum head, 80 m maximum head, residual head during fire flow operations etc..

From the layout prepared QUU requires that each connection point (3 off) to the supply
main in Fischer Road would also require 2 PRV with suitable control and function. QUU
requested that the water supply network (including reticulation mains) would require
modelling to demonstrate that the service supply performance standards can be achieved
for operational works approval. MPN can undertake the water supply modelling to
demonstrate compliance with QUU's service standards for Area 1. (As a further
comment, QUU advised that for the remainder of the Urban Core water supply layout in
Cardno’s report, additional supply connections are proposed in Wensley Road and QUU
advise that these also would require PRVs at each connection to the supply main in
Wensley Road).

Sewerage,

Developer hus proposed 2 phases 1o role out the interim Sewerage service arrangements
Jor Area 1. The initial stage includes 2 temporary holding tanks for tankering. The
holding tank along Aulds road would be replaced with a pump station through phase 2
construction. This is inconsistent with the agreed service Slrategy outlined in the latest
planning report - Ripley Valley Bundamba Sewerage Planning - Interim stages.

The agreed sirategy highlights the conveyance of sewage to a single point of collection at
a location which would ultimately contribute to emergency storage for the interim pump
station for Urban Core development. This strategy will reduce the complexity of
operation and redundancy of infrastructure. Any alternative method of service to convey

Joh Number: 5874 Pape 2
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sewage 1o the interim pump out facility will need further supporting information to
substantiate the proposal.

Date: 17 Mareh Februagy 2011

At the meeting with QUU on 21 December 2010, MPN explained that whilst the agreed
service strategy indicates a single point of collection in the Masterplan, the Area ]
proposal does not include lands owned by others and therefore access to some of the land
required to provide certain infrastructure works outlined in the service strategy as
indicated in the Water Supply and Sewerage Report is not available, MPN drawing 5874-
DA07-2 indicates two options to service Area |, Option 1 is a sewer trunk main extension
through the Auld’s land being Lot 281 RP234462 to the Proposed Pumping Station and
Holding Tank near Bundamba Creek. Option 2, is for a Sewage Pumping Station next to
Aulds Road as well as a Rising Main along Aulds Road and a carrier main down the
extension of Nevis Road to the Proposed Pumping Station and Holding Tank near
Bundamba Creek, Option 2 is required if access to the Auld's land is not possible to
provide a suitable connection point for Area 1, and is an interim solution until such time
as access to the land is available to build the ultimate sewer carrier.

Additional conceptual plamning will be required to ensure that the design of the
temporary pump oul facility can be incorporated us emergency storage for the future
Urban Core pump station. This will require confirmation of design levels of sewerage
trunk main outlined as RPT1_07 from the Riplev Vailey Bundumba Sewerage Planning -
Interim stages and all trunk gravity mains conveying sewuge to the interim pump out
facility. Further informution should include long sections of all trunk gravity mains.

At the meeting with QUU on 21 December 2010, MPN explained that location of the
Proposed Pumping Station was indicative of the location shown in the Cardno Water
Supply and Sewerage Report. From further discussions with QUU, it was conveyed to
MPN that the Proposed Pumping Station must be documented in sufficient detail to
demonstrate performance of the sewerage system. QUU advised that in order to undertake
this design MPN will need to incorporate the requirements and recommendations for the
trunk sewer RPT1_07 as indicated in the Ripley Valley Bundamba Sewerage Planning -
Interim Stages report dated October 2010 by MWH. MPN has now reviewed the report
and acknowledge that the design of the Area | sewerage reticulation system is ultimately
intended to be connected to the trunk sewer designated RPT_07 in Figure 6.1 Option A of
the report. Due to access restrictions onto the Auld’s land (Lot 2 RP229319) the
construction of the carrier main is not possible and therefore that interim holding tanks for
pump out facilities are proposed generally as indicated on MPN drawings 5874 DA07-2,
and 5874 DAQ7-1. The design of the holding tanks will be such that the tanks can be
incorporated within the emergency storage when the proposed future Urban Core
pumping station TPS0! (H) is constructed.

Tob Number: 5874 Pipe 1
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Dade: 17 Mmeh Febewnry 20101

D4 Submission 'Localised review of stormwater and sewer', 5874 DAU7-2, and 5874
DAG7-1, all show the alignment of sewerage mains within the road easement. Where
possible, sewerage mains should be kept within the property, generally at a 1.5m offset
Sfrom the property boundary.

This will be accommodated subject to the layout of specific lots which are small or have
zero setbacks to the sides of lots within the Plan of Development and is subject to the
final design grades for the estate. For example when the lots fali to the road the sewer
main can be located at a |.5m offset from the property boundary, therefore the main
should be located inside the lot {(not in the road reserve), but in some instances, such as
for rear access lots, the earthworks batters at the front may make maintenance of the
sewer difficult if the sewer in within the lot and therefore the sewers may best be located
in the street.

QUEENSLAND URBAN UTILITIES ADDITIONAL QUERIES RAISED AT MEETING
OF 28 FEBRUARY 2011

This meeting was attended by Paul Jenkins of SHDS, Danie] Lee of MPN and Daniel
O’Brien, Brett Carruthers and Peter Hall of QUU. The water design drawings for the Ripley
Road (South Package) were handed to QUU for approval.

QUU requested a copy of the Ripley Road cross sections and proposed service allocations.

Attached is MPN drawing 58738-ER.2.101(E) showing the typical details for Ripley Road.

QUU requested the design to consider the network connection arrangement for the Suture
developments without the need to shut down the main feeds to the subdivision.

SHDS agreed that this has been considered in fight of the Masterplan Water Supply Report

by Cardno with crossings already designed into the Ripley Road design proposed for
approval.

Job Number: 5874 Page 4
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consulling
Date: 17 Xoareh Februay 2011

Please do not hesitate to contact the undersigned if you have any queries.

Yours faithfully

e
_f" .
S
/
DANIEL LEE RPEQ 7709

FOR AND ON BEHALF OF
MPN CONSULTING PTY LIMITED

dl: di

Att: MPN Drawings 5873S ER.2.101(F), 5874 DA06, 5874 DAO7(1}, 5874 DAC7(2) and
5874 PSK43.

Job Number: 5874 Pupe 8
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ATTACHMENT 11
Moreton Geotechnical Services
“Desktop Coal Mining Study for the proposed Ripley Valley Urban Core and Town

Centre” dated 9 December 2007

Job Mo: 3874
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MORETON GEOTECHNICAL SERVICES PTY. LID.
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Ref. 2007/104
09 December 2007

Ripley Town Holdings P/L
¢/o Butler Partners P/L
P.O. Box 2267

Fortitude Valiey BC

4006

Alt, Mr, Bruce B

1.0 INTRODUCTION

The work in this report was carred out at your request (letter of 12t
November 2007) and in generat accordance with the detalls in our letter of
2™ October 2007 to Ripiey Town Holdings P/L. |

It is understood that Ripley Town Holdings P/L and BCove 4 P/L control

169.83 hectares of land within the proposed Ripley township area. 1t is also

understood that this mining study is required to establish any constraints to .
planning and development from past underground coal mining activities exist

on this site.

Work in this report has induded a roadside inspection, researching available
sources of information and reporting by the undersigned Engineering
Geologist. Our Associates at Taylor Mining Services P/L have assisted in the
study. '

The following plans are attached to this report;

1. a1:7,500 scale site plan .

2, 3 1:10,300 approximate. scale contour plan

3. a1:15,500 approximate scale transport corridor nlan

4. 21:7,500 scale underground mining and mine constraints plan
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2.0 INVESTIGATION RESULTS
2.1 SOE

Plan 1 aftached shows the site location and the lot numbers of interest
including Lots 182, 183, 184, 185 and 192 on $151860, Lots 3 and 4 on
RP229320 and Lot 195 on RP868799. From the plan it can be seen that
Bundamba Creek forms the eastemn boundary of the site, whereas Riptey
Road currently forms the main access route through the site. Plans 1 and 3
attached also show that the site will also be serviced by the South West
Transport Corridor which will divide separately into the road and rail corridor
in the area of interest.

Plan 2 attached shows the topography of the site.

The site inspection revealed that the area typically comprises rolling grasstand
with low hills, scattered dusters of native trees and occasional residences and
farm buildings. The construction of the road component of the South West
Corridor was also noted to be well advanced.,

22 GEQLOGY

The 1:100,000 Ipswich geology map shows that the hedrock geology under
this site for most part comprises the Marburg Formation including sandstone,
shale and coal. Ripley Road Sandstone by comparison underlies the eastern
haif of Lots 182 to 185 on S151860. North west to south east trending faults
are also indicated across the general area of the site.

The productive Blackstone Stage of the Inswich Coal Measures (sandstone,
shale and coal) underlies the abovenoted formations. The coal of past
economic importance in the coal Measures includes, in increasing age and
increasing depth, the Aberdare, Bluff, Four Foot, Bergin's, Striped Bacon and
Rob Roy Seams. : '

Quaternary alluvium exists along and adjacent to Bundamba Creel,
2.3~ MINING

Mining by bord and pillar methods, indluding piliar extraction, has occurred
extensively in the past on the east side of Bundamba Creek. Mining closest to
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this site previously took place along the Four Foot and Bergin's Seams, which
were locally known as the ‘Wright’ and *Lagoon’ Seams respectively. Mining
was from the abandoned Box Flat No. 8 and No. 8 Extended Collieries as well
as from the Southern Cross No. 9 Caolfiery.

Plan 4 attached shows the western limit of the Four Foot and Bergins Seam
workings as well as two very small zrezs where the workings extended under
Bundamba Creek into this site.

Coal mining leases no fonger cover the site ares. Notwithstanding this, a full
mining tenure search should be catried out at the Department of Natural
Resources & Mines to check whether exploration permits or other licenses
(e.g. extractive resource permits) have been provided o pefroieum or other
companies.

3.0 COMMENT

In summary, the work in this report has revealed that underground bord and
pillar mining has entered this site very locally at twe locations under Lot 154
5151860, aiso that mining leases no fonger cover the arez.  Part of this site
however also falls within the infiuence of the adjoining workings, on the basis
of an assumed 26.5 degree draw angle, as shown on Plan 4 attached,

In conclusion, the work in this report has found that only & small part of this
site, i.e. the eastern ends of Lots 183 and 184 on S151880, is undermined or
falls within the influence of past underground coal mining activities, The bulk
of the site is therefore unconstrained from past coal mining activities. A mare
detailed study will however be required to establish potential subsidence
impacts before any development proceeds in the constrained area.

4.0 LIMITATIONS

This report, which may contain attachments in the form of plans, borehole
record sheets, laboratory test results etc, must be read in its entirety.

The work in this report was produced for Butier Partners and their Client
Ripiey Town Holdings on the basis of information available at the time of
wiriting. This report will not contain sufficient information fer other parties znc
puposes.



Ref, 2007/104

While care has been taken in producing this report, it needs to be said that
there will always be some risk associated with developing in these settings.
Recommendations put forward in this report are aimed at minimising the risk.
This company accepts no responsibility for works which do not fully comply
with the recommendations in this report

MORETON GEOTECHNICAL SERVICES PTY LTD

"

K. B. GRUBB ‘
M;Appa.Sc., MIE Aust., CP Eng., RPEG 2311
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APPENDIX A

TO

MPN LONG FORM INFORMATION RESPONSE
AREA 1



MPN CONSULTING PTY LTD

STRUCTURAL AND CIVIL ENGINEERS
ABN 39 062 191 799
39 Sherwood Road, Teowong, Qld, 4066

P O Box 328, Toowong, Qld, 4066

Tel: 61733716677 consulting
Fax: 61733713196
Email: solutions@mpnc.net.au
Web: WWw.mpne.net.au
FILE 5874
13 April 2011
Sekisui House Development Services Pty Ltd
56 Jephson Street
Toowong Qld 4066

Attention: SCOTT BIGGS

Dear Scott

RE:

RIPLEY ROAD — ADDITIONAL INFORMATION REQUEST RESPONSES
TO STORMWATER MANAGEMENT PLAN FOR AREA 1

Further to the meeting held on 23 March 2011 with ULDA consultant Sinclair Knight Merrz,
please find MPN’s response to Sinclair Knight Merz’s request for additional information as
outlined in the email received on 25 March 2011 at 4.55pm.

a)

b)

Plan showing pre-developed contour and site catchment details

Drawings 5874-HEC12 and HEC13 attached in Annexure A shows predevelopment
contours and site catchment details used for the Urban Core modelling. Drawing
5874-HEC14 in Annexure A shows in greater detail the sub catchments and flow
paths used to estimate the times of concentration for Area 1.

The times of concentration for each sub catchment were estimated using Friend’s
equation (4.06) as per QUDM with a maximum path length of 100m for medium
gradient grassland for the pervious fractions, and 5 minutes was adopted for the
impervious fractions.

Plan showing post development contours, catchments, pipe locations, outfalls to
treatments / flood detention and external catchment pathways.

The Area 1 drawings 5874-RP02, RP03, RP15 and RP16 in Annexure B show the
development contours, catchments, pipe locations and outlets to bioretention basins,
detention storages, and overland flow paths for internal and external catchments.

EXCELLENCE WITH ECONOMY IN ENGINEERING
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c) Update of the overland flow path plan including sections showing low flow culvert
and any changes in swale profile and assumed vegetation types (e.g. n— 0.08 to suit a
landscaped treatment rather than just a grassed swale).

The overland flow swale through the neighbourhood centre is detailed in the cross
section on drawing 5874-PSK42 in Annexure C. A sensitivity analysis of the swale
was performed for manning roughness of 0.035 as a grassed swale, and manning
roughness of 0.08 as a landscaped swale (or otherwise to represent an unmaintained
swale scenario with long reeds and debris as requested by SKM),

The results of this assessment are tabulated below and as can be seen from Table 1 of results,
the flow regime is not very sensitive to a higher “n” value and no significant change occurs to
the flow regime in the channel,

Job No: 5874 Page 2
1:15500-5999\5 8000587411 3-4-201 Ishas additionalinforequest.doex
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d) Plans of each bioretention and flood storage showing 0.Im — 0.2m contours,
bioretention details including levels and pit locations, maintenance access, weirs and
food detention details including levels, pits details, weir details, stage-storage, stage
discharge etc. Water level and flow hydrographs from DRAINS for say Iyr, 2yr, 10yr,
20yr and 100yr ARI for each flood storage (inflow and outflow). Water level pits for
the flood storage needs to illustrate the time of inundation under these events.

Details of each bioretention basin and detention storage are set out on drawings 5874-
PSK71, 85, 86 and 88 in Annexure D,

The flow hydrographs for each storage are attached in Annexure D for the relevant
critical duration storm as identified in the response item “0)” below.

e} Details of the post development impervious assumptions (if not provided already).

The post development impervious fractions are based on 60% impervious for the
residential areas as calculated from Residential 30 Guideline. Specific road
catchments are based on 90% imperviousness as a minimum. The carpark to the sales
area has been assumed to be 100% impervious.

¥/ Plan showing interface between DRAINS and HECRAS.

Drawing 5874-HEC15 in Annexure E shows the catchments, Drains Flow Points and
HECRAS cross sections for the existing configuration. The sub catchment times of
concentration are shown on 5874-HEC13 in Annexure A.

g) Clarification of the pre and post flow reporting locations (boundary of site and
downstream) and provide all pre and post development flow results at these locations.

Attached in Annexure F please find the hydrographs for each outlet location in the pre
and post development scenarios for each of the three locations shown in 5874-
HECI16:

¢ Fischer and Nevis Road outlet
o Aulds Road cutlet
e Sales Office outlet

The storms analysed and presented are for 1in 1, 1in 2, 1in 10, 1 in 20 and 1 in 100
year ARI and for durations of 5, 10, 20, 45, 90 and 180 minutes. These durations
encompass the critical durations storm event and for each ARI event series the post
development flows do not exceed the predevelopment peak flow thereby meeting the
peak flow retardation objective.

Job No: 5874 Page 4
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k)

These results also demonstrate the critical storm duration discussed in the response to
item “0)”.

Is Ripley Valley road to be treated or not? Decision with ULDA and ICC but
required discussion.

This has been referred to ULDA for a decision.

Verification of hydrological model to Rational Method must be provided that relate
directly to this development application (realise this has been completed previously
which is fine, just need to relate this to this development ... i.e. rational method for a
Jfew locations).

A Rational Method Assessment has been prepared in spreadsheet form for the existing
Area 1 which is attached in Annexure G. The catchments and outlet locations are
shown in 5874.HEC16 in Annexure F.

The existing peak flows from DRAINS for ¢ach outlet correlates to the Rational
Flows as follows:

T e T ST S e v

Storm o Drains { _Rational R |

ARI  Aulds : FischerRoad ; Sales | Aulds | Fisher | Sales
. Event ° Road ! = | Officc : Road | Road | Office
QL7223 oz 1 025 1 360 | 021 | 023 |
Q2 380 039 1035 1”497 | 029 | 032 {
Qo 872 072 | 063 | 866 051 | 055
Q20 110 09 | 078 | 1062 062 | 068 |
Q00 172 136 | 117 | 1641 | _ 096 | 104 |

Table 2: Outlet Flows — — DRAINS and Rational Calibration

b

The total catchment areas contributing to each outlet area:

e 53.70 ha at Aulds Road Outlet
e 3.139 ha at Fischer Road QOutlet
e 2.664 ha at the sales office outlet

Sensitivity testing of DRAINS model routing parameters relating to performance of
Sflood storages in mitigating peak flows (more advice to come on Tuesday 29/3 once
Jurther review of DRAINS model carried out).

Awaiting clarification of requirements from SKM, however MPN herewith clarify the
hydraulic modelling and calibration of the DRAINS routing procedures.

Joh No: 5874 Page 5
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MPN has prepared a DRAINS model of the Urban Core catchment which drains into
Bundamba Creek including a portion of Bundamba Creek downstream of the
Centenary Highway Interchange. The modelling program DRAINS is supplied by
Watercom Pty. Ltd.

DRAINS uses the Time-Area Method of Catchment Analysis which is a form of
catchment routing model in which a hyetograph of rainfall is combined with a time-
area diagram to produce a flow hydrograph. The procedure effectively divides a
catchment into a number of strips of land, and superimposes the individual flows from
these sub-areas, allowing for time lags depending on their distance from the outlet.
Hydrological routing is the process of converting a hydrograph that passes through
some part of a flow system to allow for the changes that occur during its passage.
DRAINS incorporates catchment routing in the time-area calculations and non-linear
storage routing calculations. This methodology is more accurate than the QUDM
Rational Method and caters for volumetric analysis.

QUDM requires calibration of all mathematical models to ensure consistency.
Recommendations in QUDM are that in the absence of “real event” flow data, that the
peak flows for the models must at least be calibrated to the peak flows calculated
using the Rational Method. DRAINS incorporates an “extended rational method”
which allows peak flows and hydrographs to be developed using runoff coefficients
determined from QUDM.

To calibrate the model, the Urban Core site has been divided into 47 sub-catchments
covering an area of 385 ha for the purpose of flow modelling and these are indicated
on drawing 5874-HEC12 in Annexure A.

MPN has calibrated the hydrologic parameters used in the DRAINS model to
replicate the flow and level results Cardno has reported in their study of Bundamba
Creek, and this negates the necessity for a sensitivity analysis.

The calibration required the setting of the DRAINS parameters as follows:

e Impervious Runoff Coefficient C;o = 0.90

¢ Pervious Runoff Coefficient Cio = 0.58 (range 0.32 to 0.70)

* Antecedent Moisture Condition AMC = 4 (range 1 to 4)

¢ Impervious Storage Depth = 1 mm (range 1 to 10 mm)

* Supplementary Impervious Area Storage Depth = 1 mm (range 1 to 10 mm)

Job No: 5874 Page 6
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e Pervious Area Storage Depth = 5 mm (range 1 to 10 mm)

The Intensity Frequency Duration parameters used for the Rational Method

Calculations were:
Parameter Notation mm/hr
1 hour duration, 2 year ARI intensity read from map 1 for A, 45.20
catchment area of interest
12 hour duration, 2 year ARI intensity read from map 2 for | %, 6.90
catchment area of interest
72 hour duration, 2 year ARI intensity read from map 3 for | ‘iz 1.95
catchment area of interest
1 hour duration, 50 year ARI intensity read from map 4 for | i 91.00
catchment area of interest
12 hour duration, 50 year ARI intensity read from map 5 for | *ii; 14.00
catchment area of interest
12 hour duration, 50 year ARI intensity read from map 6 for | Vi 3.95
catchment area of interest
Skewness factors read from map 7 for catchment of interest G 0.23
6 minute duration geographical factor for 2 year ARI read | F, 4.39
from map 8 for catchment of interest
6 minute duration geographical factor for 50 year ARI read | Fsqg 17.20
from map 9 for catchment of interest

Table 3: IFD Parameters from AR & R.

The model having been calibrated has been used with Australian Rainfall and Runoff
(ARR) temporal pattern storms to assess the impact of the post-development flows
compared to the pre-developed flows.

For any part of the Urban Core such as Area 1, the DRAINS model results for the
post- development case are compared with the flows calculated for the existing case
using ARR storm events to assess achievement of flow retardation that does not result
in increased runoff. ICC requires flooding to be assessed up to the 1 in 100 year ARL
The storm modelling included the 1in1,1in2,1in 10, 1in 20, 1 in 50 and 1 in 100
years average rainfall intensities (ARI) with durations of 5, 10, 20, 30, 60, 90, 120
and 180 minutes in DRAINS.

Job No: 5874 Page 7
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k) Demonstration of adequacy of spillways to alleviate upstream flooding of properties
in case where piped outlets are blocked.

Attached in Annexure C is the swale cross section drawing 5874-PSK42 with adjacent
road reserve and green space. Marked on the cross section are the 1 in 100 year ARI
flow levels for “normal” operation of the swale. Abnormal operation caused by a
blockage of any of the adjoining culverts where the roads cross the swale are shown
as drawing 5874-PSK93 in Annexure C.

The flow parameters in each case for 1 in 100 ARI are:

Refer 5874-PSK/93 for |

Blocked Culvert Scenario | '
... Locations i Roadv*d(m’s) __ Depth over road (m) '
. Ripleyroad | 002 0032 ,1
____SwaleculvertA | 056 0244 |
___ SwaleculvetB__ [ 058 " 0236 |
___ SwaleculvetC | 047 0221 |

The results indicate no adverse safety risk is created on the roadways should a
blockage occur to the culverts.

! Sensitivity of hydraulic modelling to choice of n values, specifically the 0.035 value
used in the main drain and Town Park watercourse.

The HECRAS table in Annexure H shows the results of modelling of the town park
channels and sensitivity to Mannings Roughness Values n = 0.035, 0.08 and 0.10.
Details for the swale drain through the future neighbourhood centre are addressed in
item “c)” above.

m) Provide flows, levels and velocities under lyr, 2yr, 10yr and 100yr from HECRAS,

Attached in Annexure I please find the drawings showing the Townpark inundation
depths, flows and velocities assessed in HECRAS and the tabulated results for each
ARI (1, 2, 10, 100 year) for the critical event duration of 60 minutes.

As expected the velocities in the lower portion of the channels near Bundamba Creek
increase when the “no-tailwater” is set for the downstream boundary condition.
However, no works are proposed in this lower reach of the channel and the flow
velocities are no worse than existing flows.

Job No: 5874 Page 8
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13 APRIL 201 ; @consulﬁng

n

Redo the HECRAS / DRAINS modelling for the parkland waterway to simulate the
changed terrain and changes to Ripley Road (height and cross-drainage) in the
DRAINS model. This is to simulate the changes to the hydrology and the hydraulics
cumulatively.

Assessment of the town park channelization in DRAINS on downstream flows does
not adversely affect the peak flows in Bundamba Creek as shown on drawings 5874-
PSK92 and PSK94 and the hydrographs in Annexure J.

Provide proof of critical storm for pre, post and mitigated i.e. run a series of
durations through each of these to confirm critical storm. Particularly interested in
seeing numerous durations run through the flood storage systems.

Attached in Annexure E are hydrographs generated from DRAINS which demonstrate
for a wide range of durations sufficient incorporation of the peak flow duration. In
summary the critical durations for each outlet by event is tabulated below:

Predevelopment:

Aulds | 90min 60 min_ 45min 45 mr_nin______|__‘_1_5 min
_Fischer ‘3_()_111111_ ] 20 mins ___29 mins 20mins | 10 mins
(Sales  [45mins _ 20mins____ 45mins __ 45mins |45mins |

Post development:

| eell_QU Q2 1 QI [ Q[ Qioo
Aulds ) 90 mm_s ] 60 mms __| _90 Egls_ ) ﬂ) lggls_ __L90 mins
_Fischer | 20 ming 60 mins 60mins 60 mins 45 mins '

Sales ! 90mins 90 mins 45mins __ 90mins | 90 mins

In all other cases the post development peak flow is less than the predevelopment peak flow.

Yours faithfully

o

b

DANIEL LEE
FOR AND ON BEHALF OF
MPN CONSULTING PTY LIMITED

dl: tt

Job No: 5874 Page ©
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(mpn

ANNEXURE A

MPN Drawing Numbers:
5874-HEC.12
5874-HEC.13
5874-HEC.14

Job No: 5874
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ARI=> 1 ] 2 [10 [20(100] 4+ [ 2 [ 96 [ 20 [ to0 [ 1 [ 2 | 10 | 20 [ 100
impervious Time of
Catchment Area Portion |Concenftration Runoff Co-sfficient Intensi Flows
Name ha %o min - - - - = | mmvhr| mmihr | mmihe | mmhr mevbe jeumis] eum?s | cumis | cumis | cumls
BUND US SWTC 5171.000 o 180.0 037,039 (046|042 (056 15.0 195 | 206 | 349 [ 479 |72.74|110.70| 197.61 |244.08| 38271
Cat1 14.248 0 146 0371039 (046|049 (056 734 852 | 140.3 | 163.7 | 2208 | 1.08 | 1.49 2.58 3.16 4.87
Cat 10 21.992 8 146 0.37|0.39 | 046 | 0.49 | 056 | 734 | 952 | 1403 | 163.7 | 2208 | 1.66 | 226 | 398 | 4.87 | 7.51
Cat 11 14,932 0 14.4 0.3710.39 | 046 | 049 (056 734 | 952 | 1403 | 1637|2208 | 1.13 | 1.56 270 331 5.10
Cat12 15.374 0 18.8 037|039 |046 (049 (056 650 | 845 | 1251|1461 197.5| 1.03 | 142 2.48 3.04 470
Cat13 6.511 a 156 037|039 (046|049 |056| 711 922 | 1362 | 1588 | 2144 | 048 | 0.66 1.14 1.40 2.18
Cat 14 8.275 Q 16.4 037)039)|046 | 049 (0.56] 68.9 885 | 1322 ] 1543{ 2084 | 0.59 | 0.81 1.41 1.73 2.67
Cat 15 §.208 g 15.1 037)039|046| 049 |056| 71.1 922 | 136.2 | 15868 | 2144 | 046 | 063 1.09 1.33 2086
Cat16 3.133 0 15.1 037]039|046| 049 (056] 711 922 | 1362 | 158.8 | 2144 | 0.23 | Q.32 0.55 067 1.04
Cat17 28,934 a 16.1 037039 (046|049 | 056} 71.1 922 | 1352 | 1588|2144 ] 212 | 2.92 5.08 6.22 9.60
Cat18 15.252 0 14 4 037|039 |046 | 049 (056 73.4 | 95.2 [ 1403 [ 163712208 ] 115 | 1.58 2.76 3.38 3.21
Cat19 6.437 0 16.0 037039 |046 | 049 (056] 711 922 | 136.2 | 1588 | 21441 047 | 0.65 1.13 1.38 213
Cat2 8.043 0 16.4 037|039 |046 (049 [ 0.56] €689 89.5 [ 1322 | 1543 | 2084 | 0.57 | 0.7¢9 1.37 1.68 258
Cat20 18.065 ¢ 16.4 037|039 | 046|049 (056) 689 | 885 | 1322 | 154.3 | 2084 | 1.28 | 1.77 | 3.08 | 3.77 582
Cat21 11.583 0 17.3 0.37/039 1046|049 (056 | 669 869 | 128.5| 150.1 | 2028 | 0.80 | 1.10 1.82 235 3.63
Cat22 18.424 i i3.2 037|039 |046 | 049 | 056 758 | 98.3 | 1448 | 168.9 | 227.7| 144 | 1.98 3.44 4.21 G.49
Cat23 11.065 0 13.2 037(039|0461049 | 056| 758 983 | 1448 | 1689 | 2277 | 0.87 | 1.19 2.07 2.53 3.90
Cat24 11.204 o 14.8 037/038|046;049 (056 734 g52 | 1403 | 163.7 | 220.8 | 085 | 1.17 2.03 2.48 383
Cat25 13.702 0 156 0371039 (046049 | 0568| 711 922 | 136.2 | 158.8 | 2144} 1.00 | 1.38 2.40 2.85 4.54
Cat26 11.135 ) 14.8 037039 | 046049 |056| 734 | 95.2 | 1403 | 163.7{ 2208 084 | 1.16 | 2.01 247 380
Cat27 13.824 o} 14.8 037|038 (04653049 (056 734 952 | 1403 | 163.7 | 2208 | 1.05 ]| 1.44 2.50 3.06 472
Cat28 10.334 0 153 037039 (046049 | 056 71.1 922 | 1362 ] 158.8 | 2144 | 0.76 ) 1.04 1.81 2.22 343
Cat29 9.944 o} 14.6 037|039 (046,049 |056| 734 | 952 | 1403 [ 1637} 2208 075] 1.04 | 180 | 220 | 340
Cat30 15.097 o} 156 0.37/0.39 [046 {049 | 056 711 | 922 | 1362 | 1588|2144 | 1.11{ 153 | 285 | 325 | 5.01
Cat 31 12,535 0 15.1 0.37{0.39 | 046 049|056 71.1 | 822 [ 1362 | 1588 | 2144 | 082 | 127 | 220 | 2.6¢ 4.18
Cat32 10517 ) 14.4 037|039 (046|040 |056| 734 | 952 | 1403|1637 | 2208|080 | 110 | 190 | 233 | 359
CAT 33 7.820 o} 14.8 0.37/0.39 | 046 | 040 | 056 | 734 | 952 | 1403|1637 | 2208|059 | 0.82 | 142 | 1.73 | 2867
CAT 34 1.840 0 153 037039046 | 0458 | 056 71.1 92.2 | 1362 { 158.8 | 2144 | 013 | 0.19 0.32 0.40 0.61
Cat3as 17.009 0 14.6 037,039 |046 |04 1056 | 734 | 952 | 1403 | 163.7| 2208 | 1.28 | 1.77 3.08 3.77 5.81
Cat 36 15.097 O 13.0 0.370.36 | 046 | 048 | 056 | 758 983 | 1448 | 168.9| 2277 | 1.18 | 1.63 2.82 3.45 §5.32
Cat 37 15.251 0o 13.0 037039 |046|048 056 | 758 983 | 1448 | 1689 | 227.7 | 1.12 | 1.64 285 3.49 5.37
Cat38 12.202 0 13.5 037,039 |046|049 (056| 758 983 | 1448|1689 2277 085 | 1.31 2.28 278 4.30
Cat39 7.686 a 16.8 037,038 | 046|048 {056| 689 | 895 | 1322 |154.3| 2084 | 0.55 | 0.75 1.31 1.61 248
Cat40 8.808 0 15.1 037|039 (045|048 (056 | 71.1 922 1136.2 1588 2144 | 065 | 0.89 1.55 1.89 292
Cat41 6.363 0 14.6 037|038 (046 | 048 | 056 734 952 [ 140.3 | 163.71 2208 | 0.48 | 0.66 115 1.41 217
Cat42 14.655 0 14.8 037/039|046 | 049 (056 734 952 | 1403 | 16372208 | 111 1.53 2.65 3.25 5.01
Cat4de 3.140 0 17.3 037/039|046 | 048 | 056 | 66.9 869 | 1285 | 150.1 | 2028 | 0.22 | 0.30 0.52 0.64 0.99
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MPN Drawing Number 5874-PSK42 and 5874-PSK93
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ANNEXURE D

MPN Drawings PSK71, 85, 86 and 88
Storage Inflow and Outflow Hydrographs
(For Critical Storm Durations)
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ANNEXURE I
Drawing Numbers 5874-HEC01 to HEC14
Town Park HECRAS Flow Results
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R - VELOCITY DEPTH COMPARISON:- ULTIMATE CHANNEL & BUND/PART CHANNEL & NO BUND/UNDEVELOPED FLOW REACH 1 - VELOCITY DEPTH COMPARISON:- ULTIMATE CHANNEL & BUND/PART CHAN NO BUND/UNDEVELOPED FLOW

River |Reach| River | ARl | QTotal ULTIMATE CHANNEL & BUND PART CHANNEL & NO BUND UNDEVELOPED CONDITION Mver |Resch| River | AR | QTotal ULTIMATE CHANNEL & BUND PART CHANNEL & NO BUND UNDEVELOPED CONDITION
Station | Event | (m3fs} | [W.S.Elev| Vel Chrl [MaxChiDpth] dv | Froude | |W.S.Elev] VelChnl [MaxChiDpth| v | Frouds No | | W.S. Elev| Vel Chal [Max ChiDpth]  dv | Froude sution | Event | (m3/s) | |W.s. Blev] VelChnl [MaxchiDgth,  dv | Froude | |W.S.Elew] VelChnl [MaxChiDpth| @V | FroudeNo | | W.S. Elev| VelChnl [MaxChiDpth] dv | Frouds
{m) imys) ] Np {m) {m} {m) {mys) {m} No {m) {m/s) m) No {m) [ {m) |__{m} (m/s) {m) No
Reach Three| 23 153.06 |100yr 1880 43.25 0se 074 043 0.24 43.25 o.58 074 0.43 024 43,12 0.56 0.61 0.34 0.29 Reach One 39 739.67 [100yr 39.90 a7 118 2.02 238 033 40.84 271 126 341 1.01
ReachThree| 23 193.06 [10yr 7.69 277 116 0.6 030 0.97 a2.77 118 0.2 031 099 4297 0.37 045 017 023 Reach One MO | 73967 |10yr 18.30 4115 0.98 145 142 0.34 40,59 .20 081 2.00 1.02
ReachThree| 23 193.06 {2yr 314 4267 109 016 017 1.09 4267 1.2 Q15 016 1.01 42.67 1\ 0.16 0.16 Loz Reach One 439 739.67 [2yr 8.67 40.79 0.85 109 D.93 035 40.38 193 [t%r] 135 1.0
AeachThree| 23 193.06 {1yr 2.07 42,63 103 [ 3 012 114 42.64 0.94 013 012 101 42.64 094 0.13 0.12 10 Reach One 349 73967 |1yr 5.81 40.57 Q77 0.87 Q.67 037 40,32 138 11 0.88 [ ]
Reach Three| 23 117.58 |(100yr 1880 43.25 [ c} 190 0.8 0.06 43,25 022 190 0.44 006 43,13 on 178 0.20 0.03 Reach One 349 630.05 [100yr 3980 4149 101 227 231 o.26 8,67 117 054 0.63 060 39.33 118 0.42 050 .67
Reach Three{ 23 117.58 |10yr 769 42,35 026 100 026 0.09 4235 0.26 1.00 0.26 1] 4257 0.05 162 0.08 0.02 Reach One 349 | 690.05 |10yr 18.30 4092 0.75 170 128 0.23 3952 .89 [E ) 0.35 658 39.20 0.88 o2 0.26 081
Reach Three| 23 117.58 |2yr 3.14 4159 023 0.64 0.15 0.10 41,99 023 o.64 Q15 010 4234 0.0s 0.93 0.05 o.cz2 Reach One M9 69005 (2yr 9.67 4D.55 0.59 133 0.78 oM 39.43 074 030 0.22 061 39.14 0.67 023 0.15 055
Reach Three| 23 11758 |1yr 207 41.80 027 045 012 ai17 41 B0 027 0.45 o1z 017 4218 0.0s 0.80 0.04 0.03 Reach One 349 | 690.05 |1yr 5.81 40.33 0.49 111 0.54 Q.20 3937 Q.70 n24 0.17 066 39.10 053 018 010 050
Reach Three| 23 EB.15 |1C0yr 1880 43.25 013 202 0.26 0.08 43.25 013 2.02 0.26 003 4313 013 167 0.2 0.04 Reach One 345 665.05 [100yr 39,90 43.33 103 224 23 027 3932 221 D46 102 118 3817 1.07 047 0.50 0.58
ReachThree| 23 88.15 [10yr 7.69 42,35 04 112 016 0.05 42.35 014 112 016 005 4297 0.06 151 0.09 0.02 Reach One 349 | 665.05 |10yr 18.30 40.83 0.76 1.68 1.28 024 39,18 167 032 0.53 1.08 39.00 [aX:2 0.30 0.27 D&
Reach Three| 23 88.15 |2yr 314 41.99 @12 0.76 oos 0.06 41.99 .12 0.76 (21 ] 006 4233 o.07 o0.87 0.06 0.03 Reach One 319 665.05 (2yr 9.87 40.47 0.60 132 0.73 022 39.12 1.3 0.26 0.32 0.86 3891 on 021 0.17 L=
ReachThree| 23 88.15 |1yr .07 41,79 016 0.56 o.0g 0.10 4179 is .56 om 0.10 4215 oor 0.69 o.0s 0.04 Reach One 349 | 665.05 |1yr 5.81 40.25 0.49 110 0.54 0.20 30.09 0.34 023 0.22 0.72 38.86 070 016 011 o071
ReachThree| 2 Culvert Culvert Culvert
ReachThree| 23 3813 (100yr 1880 4275 0.29 1654 0.64 011 27 039 164 0.64 o1 4180 1.42 0.52 0.74 108 Reach One 349 | 615.04 [100yr 39.80 d41.14 114 11 2.4 031 38.93 114 0.46 0.52 Q.55
Reach Three| 23 35.13 |1Dyr 7.69 4226 0.25 115 0.2 o008 42.26 o2s 1.15 [¥) 008 41.68 120 0.4 0.48 104 Reach One 345 | 615.04 |10yr 18.30 an.61 084 1.58 133 0.28 38.80 083 0.30 0.5 a.51
Reach Three| 23 3513 |2yr 3.14 4196 0.14 0.35 012 0.05 4196 0.14 0.85 012 005 41.59 107 031 0.33 102 Reach One kL] 615.04 |2yr 9.67 40.28 065 125 0.3 0.24 38.70 0.69 [1¥.)] 0.14 052
Reach Three| 23 3513 |1yr 07 4277 013 0.66 0.08 a.0s 41.77 013 .66 a.09 0.05 41.53 108 025 0.27 0.97 Reach One 39 | 615.04 |1yr 5.81 40.09 0.53 1.06 0.56 0.22 3B65 0.60 a.15 [chh 2] 055
Reach Three| 23 2253 |100yr 1880 4275 033 172 0.57 0.0 42.74 0.33 171 0.56 0.09 4054 1.60 0.33 053 115 Reach One 349 565.08 |100yr 35.90 40.65 155 175 271 .48 876 159 101 1.61 053 877 a.40 257 1.07 013
Reach Three| 23 2253 |10yr 7.69 42.26 o 123 0.26 o.07 42.26 0.2 123 0.2 007 A40.85 1.14 0.24 0.27 0.99 Reach Dne 39 | 585.08 |10yr 18.30 40.20 118 1.30 151 0.42 3R89 210 054 1.13 1.02 37.66 150 1.56 234 0.88
Reach Three| 23 2253 (2yr 314 41.96 012 0.93 0.11 Q.04 41,95 .12 0.53 1) 0.04 40.77 o.92 D.16 0.15 0.96 Reach One 349 565.08 [2yr 967 3595 [+¥: 1] 1.05 095 0.38 38.20 165 045 0.74 091 37.03 274 D93 2.55 117
Reach Three| 23 2253 (1yr 2.07 4177 0.10 0.74 007 o0 41.77 0.10 0.74 0.07 004 40.75 0.82 o4 012 0.94 Reach One 340 | 565.08 |lyr 5.81 3078 075 0.88 0.66 0.35 38.14 134 039 06.52 0.81 36.79 285 0.69 1.83 130
Raach One 906 | 1126.42 {100yr 28.80 44,59 2m 0.49 0.98 [1%::: 44.59 2.00 0.49 0538 ("] a8.47 1.56 Q.56 0.87 ip Reach One 349 | 540.11 |100yr 39.90 40.24 224 140 314 078 3879 o4a7 279 131 011
Reach One 906 | 1126.42 |10yr 15.00 44,48 1.54 038 L] 0.83 44.46 161 0.36 0.sa 084 4437 132 0.46 051 104 Reach One 33 | 540.11 |1Dyr 1830 39.95 151 112 169 .61 37.40 0.97 1.40 136 0.35
Reach One 906 | 1126.42 [2yr 6.95 44.97 120 0.7 0.32 0.86 44.37 119 0.27 0.32 {.85 44 30 1.06 039 0.41 p) Reach One 349 540.11 |2yr 5.67 976 114 0.92 105 0.52 3712 [ 112 D.86 0.32
Reach One 906 | 1126.42 |1yr 410 4432 101 022 0.2 B3 44.32 0.99 0.2 0.22 0.82 4430 0.6 03’ 025 0.64 Reach Ona 349 | 54011 |1yr 5.81 39.62 0.95 0.78 0.74 047 36.94 0.64 D054 D.60 c29
Reach One 349 | 515.13 Bund
Reach One 905 | 1087.89 (100yr 28.60 43.85 207 0.85 176 11 43.85 2.06 0.85 ] 111 44.09 071 109 077 0.34 Reach One 349 | 515.13 |l00yr 392.90 40.09 194 131 254 0.74 3877 0.85 257 221 al7
Reach CGne 90G | 1087.89 |10yr 15.00 43.73 168 073 123 1.10 4374 160 0.74 118 1.03 40 045 1.01 0.45 0.24 Reach One 39 | 515.1% |10yr 1830 e 133 1.07 142 059 3.5 154 105 172 0.54
Reach One 906 | 1087.89 (2yr 6.95 43.65 123 0.65 0.80 099 4365 124 0.65 0.81 1.00 43180 [1#.] 090 02 017 Reach One 349 | 515.13 |2yr 9.67 39.65 105 0.23 0.92 0.52 3704 113 084 0.95 042
Reach One 906 | 1687.89 [1yr 410 43.59 110 059 0.65 Q.85 43.59 112 ass .66 0497 43,58 1.3 0.58 0.60 103 Resch One 348 | 51513 |1yr 5.81 33,53 nes 075 0.67 0.47 36.89 0.84 0.69 058 03
0.00
Reach One 906 | 1052.58 (100yr 28.60 43.67 asd 1.63 104 024 4367 o064 163 1.4 0.25 44.09 0.26 142 037 alo Reach One k] 490.13 [100yr 39.90 nT 22 1.05 233 1.01 3876 ore 276 215 0.16
Reach One 906 | 1052.58 [1Dyr 1500 43.00 08 0.9 0.92 035 43.00 0.96 0.96 0.92 035 a4.m 0.16 134 o1 0.06 Reach One 349 | 490,13 |10yr 18.30 30,54 183 0.82 1.50 10 3721 137 in 186 oas
Reach One 906 | 105258 |2yr 6.95 42,61 0.8 0.57 047 0.37 42.61 0.83 0.57 047 038 43.90 0.02 1,23 o1 004 Reach One 349 | 49013 |2yr 9.67 39.37 167 0.65 1.09 101 37.00 097 1.00 0s7 036
Reach One 906 | 1052.58 |1yr 4,10 42,41 o7e 37 029 043 4241 079 037 2.29 043 4360 0.10 093 [r1¢:) 0.05 Reach One L] 490.13 [1yr 581 38.36 155 0.54 0.84 101 36.86 D.74 0.8 0.64 031
Reach One 906 1046 Culvert Culvert Culvert
Reach One 906 | 939.33 |100yr 28.60 43.20 0.69 148 1.02 a.20 43.30 0&s 148 1.02 0.20 43,15 155 0.65 1.01 1.00 Heach One 39 | 45512 |100yr 39.30 38.59 3.39 063 214 224 33.76 0.64 2.65 170 0.13 37.51 1.07 139 149 0.40
Reach One 906 999.33 [10yr 15.00 4289 @53 107 0.57 018 4289 052 107 0.57 0.18 43.06 130 @56 073 1m Reach One g 465.12 [LDyr 17.50 3849 157 0.5:3 136 2.05 37.19 1.01 1.08 109 0.34 37.19 0.80 107 0.86 033
Reach One 906 | 999.33 |2yr 6.95 4255 033 a7 026 0.16 42.55 0.38 an a8 a.16 4293 130 043 0.56 091 Reach One 9 | 465,12 [2yr 0,62 38.43 210 0.47 [+1:.] 182 36.88 074 087 0.64 0.28 37.00 0.61 088 0.54 027
Reach One 906 | 999.33 |1yr 4.10 42.37 0.32 055 i3] 0.1s 4237 032 G55 0.18 0.15 42.83 123 033 041 076 Reach One 349 | 48512 |1yr 5.82 38.38 182 a.42 [+ 185 36.84 0.57 073 042 0.24 36.88 0.43 0.76 0.37 6.13
Heach One 806 | SBO.Y5 |10Dyr 2880 43.27 0.B3 160 133 0.25 43.27 0.88 1.60 133 0.25 4272 1.25 0.38 0.48 0.84 Reach One 349 | 41543 [100yr 3930 3876 0.31 2.76 0.86 0.07 3875 071 275 195 0.14 37.37 119 137 163 047
Reach One 906 | 98095 |10yr 15.00 4287 0.64 120 0.77 022 42.87 [1X-] 120 078 0.22 4264 1.02 @30 031 0.64 Reach One 39 | 41543 |1Dyr 17.50 704 0.95 104 0.89 445 37.02 152 102 155 0.55 707 0.93 107 100 043
Reach One 906 98095 |2yr 6,95 42.54 046 0.87 0.40 018 4254 046 o087 0.40 0.19 42.58 077 0.24 ois [i¥,] Reach One 345 41543 |2yr 9.62 36.89 075 0.89 0.67 0.39 36,87 108 0.837 0.94 043 .92 073 0.92 0.67 0.38
Reach One 606 | 98055 [lyr 4,10 42,35 0.37 0.68 25 016 4235 0.37 0.68 0,25 016 42.55 0.66 0.21 0.14 079 Reach One 340 | 41543 |1yr 5.82 3.7 0.61 0.79 0.48 0.34 b r Q.80 o7 0.62 0.35 368t 0.60 08l 0.49 033
Reach One 906 955.98 (100yr 28.60 43.08 124 163 202 040 43.08 1.5 1.6 .04 0.40 4231 13 .44 .54 or Reach One 349 348.95 [100yr 39.30 3876 025 253 o.63 0.05 3876 331 253 0.78 0.06 3876 0.22 253 a.56 605
Reach One 906 | 95558 [10yr 15.00 42.71 1.0 126 1.27 038 £2.70 1.0 1.5 128 038 49222 0.96 0.35 0.34 0.68 Reach One 39 | 348,95 |10yr 17.50 36.76 1.00 0.53 0.53 0.55 3676 104 0sa 0.55 0.5¢ 36.77 100 054 0.54 055
Reach One 905 955.98 |2yr 6.95 424 076 0.96 073 o3 4241 0% 9% 073 034 42,14 1l ] 0.27 019 0.54 Reach One 349 34B.95 |2yr 9.62 36.66 079 043 0.34 050 36.66 an 043 0.34 0.50 3666 a7 043 0.34 0.50
Reach Dpe 906 | 955.98 |iyr 410 4425 0.64 0.89 051 (v 42.25 0.64 .80 051 0.32 42,08 051 0.2 013 0.61 Reach One 349 | 34885 |1yr 582 3659 Q.ES 0.38 o023 048 3559 0.655 0.36 0.23 047 3559 0.64 0.36 0.23 047
Reach One 906 93161 |100yr 28.60 42,78 134 156 209 044 42,78 134 1.56 2B 0.44 41.77 L6l 0.42 0.68 0.96 Reach One 29 279.21 |100yr 43.90 38.76 0.22 3.26 o072 004 38.76 0.22 3.26 072 .04 3876 Q.22 3.26 0.72 0.04
Reach One 906 | 931.01 {10yr 15.00 4231 12 109 141 0.53 42,31 129 1.00 1.41 0.5% 4168 132 031 041 0.56 Reach One 29 279.21 |10y 18.20 35.98 151 043 072 101 3599 157 0.49 [i¥ 7 a0 35.98 151 048 02 101
Reach One 906 | 93101 (2w 695 42.00 112 o 0.87 0.56 42,00 112 0.7 087 056 4158 1.00 .23 623 0.90 Reach One 29 A |2yr 1118 35.90 13 040 0.52 0% 35.90 137 0.40 0.55 10 3590 134 040 054 102
Reach One ane 23101 |1yr 4.10 41,80 118 058 0.67 0.64 41.80 1.15 0.58 0.67 .65 41,55 0.8 0.20 0.16 0.86 Reach One i 279.21 |Lyr 6.65 35.84 116 034 0.3s 0s9 3584 120 034 o041 1.03 35.84 119 D.34 0.40 103
Reach One 906 906.07 |100yr 28.60 42.74 061 174 1.06 617 4274 0.6l 174 1.06 017 41,32 142 0.47 0.67 0.7 Reach One 29 233.91 {100yr 43,90 38.75 0.30 475 143 005 3875 a3 4.75 1,52 Q.05 3875 0.30 475 143 D.0s
Reach One 06 906.07 [1Dyr 15.00 42.26 049 12 0.62 016 42.26 0.49 126 0.62 016 4an 110 036 0.40 .72 Aeach One 29 233.91 |10yr 18.20 /.77 Q.60 1 1.06 017 3577 064 177 113 017 35.77 0.80 177 1.05 0,17
Reach One 906  906.07 |2yr 6.95 41.97 033 097 0.32 412 41.97 033 0.97 0.3z a1z - 411 .83 0.26 0.22 .68 Reach One n 233.91 |2yr 11.16 35.58 042 1.58 0.86 013 3558 0.44 1.58 [Eh;4) 013 35.58 042 158 0.66 0.13
Reach Dne SC6 | 90607 |1yr 410 a7 026 orr 0.20 011 4176 0.26 078 020 011 41.06 0.70 021 0.15 .65 Reach One 19 23391 |Lyr 6.65 35.45 a.29 145 0.42 [ 2] 3545 0.30 145 044 009 1545 0.3 145 D.42 0.09
Reach One 9 838.46 [100yr 39.50 a2 0.58 171 0.99 017 4270 D.58 170 0.99 017 Reach One 29 189.15 {1007 43.90 3875 0.23 3.76 0.86 0.04 3875 1] -] 0.86 Q.04 3875 0x 37 0.86 0.4
Reach One 340 | 838456 |10yr 18.30 42 044 1213 054 0.16 2.3 0.44 13 0.54 016 feach One 29 189.15 {10yr 19.20 3”72 0.82 .72 0.59 038 35.73 0s1 073 059 0,36 35.72 082 0n 0.59 036
Reach One 349 83846 [2yr 9.67 4154 Q.35 0.94 033 014 4154 03s 0.94 ¢33 0.14 feach One 29 159.15 [2yr 1110 35.54 0.73 0.54 0.39 040 35.54 073 054 0,39 040 35.54 073 0.54 0.39 .40
Reach Ong 349 | 83846 |1yr 581 4175 n2e 07 022 013 4175 029 075 0.2 0.13 Reach Dne ] 189,15 |iyr 6.65 3541 0.68 041 028 043 35.41 0.68 D4t 0.28 043 3541 0.68 041 0.28 043
Reach One 349 81449 |100yr 3990 42,18 s | 125 339 101 42.19 2.68 12 338 1.00 Readh One 23 133.63 [100yr 43.90 387 0.25 435 1.06 004 3875 028 4.25 10z 004 38.75 0.25 425 1.06 0.04
Reach One 349 | 814.49 [1Dyr 1830 41.84 219 081 199 M 41.84 219 09 199 im Reach One 29 13363 {10yr 1920 35.80 053 110 102 0.40 A5.60 092 110 1M 04c 35.60 0.42 116 10 0.40
Reach One 349 214,49 |2yr 5.67 4163 192 070 134 1.00 4163 183 0.7 135 1.0 Reach One 29 133.63 {2yr 11.10 35.36 Q.88 0.86 0.76 o.44 3537 ¢85 0.87 07 0.43 837 0.88 0.87 0.77 D.44
Reach One M9 | 81449 |1yr 581 41.49 176 0.56 0.99 100 4148 1.77 0.55 097 10d Reach One 29 133.62 {1yr 6.65 3522 078 0.72 0.56 642 35.22 a78 0.72 D.56 0.4z LR s 078 072 0.56 0,42
Rezch Ohe 349 | 787.08 |1D0yr 39.90 42.02 073 202 147 0,19 4196 076 1.96 149 0.20 40.89 146 0.57 0.83 [1¥,] Reach One 29 5.2 {100yr 43.80 38,75 0.35 4,25 149 0.06 38.75 0.28 4,25 119 0.05 3875 025 425 1.49 0.0
Reach One 349 787.03 |10yr 1830 4145 053 145 0.7 0.17 4144 054 144 .78 Q.17 40.74 126 0.42 0,53 081 Reach One i 852 {10yr 19.20 35,43 127 @93 118 046 35.45 109 0.85 1.04 0.45 35.43 127 [E=E] 118 0.46
Reach Ore 349 | 78103 |2y 9.67 4110 o4l 110 0.45 0.15 41.13 0.40 113 0.45 0.14 40.61 109 0.2% 032 .83 Reach One 28 2.2 {2yr 1110 35,16 114 066 075 051 35.18 108 .68 0.73 0.5z 35.16 1.14 0.66 075 051
ReachOne | 39 | 787.03 [Lyr Em 40.91 032 [iT:11 [¥.] [+EL] 40.92 032 0.52 0.1 013 2055 093 03 0 0.81 ReachOne | 29 852 |iyr 6.65 34.99 104 049 0.51 0.57 3499 104 049 0.51 0.57 34.99 104 049 0.51 0.57
Reach One M5 786 Bridge Bricge
Reach One 349 | 7E2.02 {100yr 90 42,02 0.66 202 1.33 a17 41.96 0.65 196 135 0.18 feach One ] 5378 [10Qyr 43.90 3875 [{Er] 4.75 152 ans 875 03z 4,75 152 aes 38.75 0.32 475 1852 0.05
Reach One 349 | 782.02 {1Dyr 1830 4145 0.48 145 a0 015 4144 049 1.24 o7l 015 Reach One 29 53.78 (10yr 19.20 35.20 187 120 224 0.68 35.19 188 1.19 2.24 086 35.19 1.88 118 2.24 [1X--]
Reach One 349 | 78202 {2yr .67 41.10 0.37 110 0.41 013 4113 0.36 113 041 [{BE] Reach One ] SAE |2yr 1110 .93 161 093 150 Q.68 3493 lez 0.93 151 0.68 34.93 1.62 083 151 0.68
Reach One 349 782.02 {lyr 5.81 40,91 029 091 0.26 o012 4092 [\.:] o032 0.27 011 Reach One ] S3.78 |1yr B.65 LN ) 141 073 1.04 J.68 ECh 141 074 104 0,58 .74 142 074 1.05 0.69
Reach One 345 764.55 {100y 35.830 41,90 131 154 2.54 038 4181 14 1.85 263 043 Reach Dne 229 2877 |100yr 43.90 38.75 0 523 162 oas 87 030 5.23 157 0.0s E 031 51 1.62 0.05
Reach One 349 | 764.55 |1Dyr 18.30 41.3% 104 139 145 037 4134 108 138 146 0.37 Heach One 29 2877 [10yr 1920 un 264 125 330 102 U7 2,61 125 3.26 o0 nsn 261 125 2% 1.00
Reach Dne 349 764.55 |2yr 9.67 4100 088 1.06 0.93 0.36 41.05 [/X:c} i0m 0.90 0.34 Reach One i} 2BT7 |2yr 1110 34.54 226 Loz 231 102 34.54 223 102 227 100 34.54 28 102 227 100
Reach Ong 349 764.55 [1yr 581 40,84 075 [LY:-1 0.66 035 40.85 .73 0.55 0.65 Q.34 Reach One 29 2877 |1yr &.65 34.33 2.08 081 1.68 1.c2 34.33 2.08 081 168 101 3434 206 [1:¥X 1.69 100
NoTE
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ARi=> 1 | 2 J1o [ 20 J100] 14 [ 2 T 10 [ 20 [ 100 1 ] 2 | 10 | 20 | 100
impervious Time of
Catchment Area Portion |Concentration Runoff Co-officient Intensi Flows
Name ha % min - - - - - | mm/hr| mméhr|{ mm/hr | mm/hr] mmvhrjeum/s| cum/s | cumis | cumis | cumds
BUND US SWTC 5171.000 0 180.0 037|039 | 046 (049 (1056] 150 | 195 | 29.6 | 349 | 47.9 [79.74|110.70| 197.61 |244.08| 38271
Cat1 14.248 0 146 037|032 | 046 (049 056| 734 | 95.2 | 140.3 | 163.7| 2208 | 1.08 | 1.49 2.58 3.16 4.87
Cat 10 21.992 0 146 0371039 | 046 (049 (056 | 734 952 {1403 | 1637 ]| 2208 | 166 | 2.29 3.08 4.87 7.51
Cat 11 14,932 0 144 0371039 (046|049 056 734 952 (1403 | 1637|2208} 113 1.56 2.70 3.3 5.10
Cat12 15.374 0 18.8 0.37]0.39 | 046|049 [056| 650 | 845 | 1251 | 1461 | 1975 | 1.03 | 1.42 248 3.04 470
Cat13 6.511 0 156 0371039 (046 (049|056 71.1 | 922 | 136.2 | 1588 | 2144 | 048 | 0.66 1.14 1.40 2.16
Cat14 8.275 0 164 0371039046049 |056| 689 | 895 | 1322 | 1543|2084 | 0.59 | 0.81 1.41 1.73 2.67
Cat 15 6.208 0 151 037(039 1046|049 |056]| 711 922 1136.2 1588} 2144 | 046 | 0.63 1.09 133 2.06
Cat 16 3.133 o] 151 037(039| 046|049 | 056 711 922 | 136.2 | 158.8{ 2144 | 0.23 | 0.32 0.55 067 1.04
Cat17 28934 0 15.1 037039 | 046 (049|056 711 | 922 [ 136.2 | 1588 | 2144 | 212 | 2.92 5.08 6.22 9.60
Cat18 15.252 o] 14.4 037|039| 046|049 (056| 734 | 95.2 | 1403 | 1637 | 2208 | 1.15| 1.59 276 3.38 5.21
Cat19 6.437 0 16.0 037|039 | 046|049 (056] 711 922 [ 1362|1588 | 2144 | 047 | 0.65 1.13 1.38 213
Cat2 8.043 0 164 037|039 | 046|049 (056 | 68.9 895 | 1322 | 154.3 | 2084 | 0.57 | 0.79 1.37 168 259
Cat20 18.065 1] 16.4 037|039 (046 1049 |056| 68.9 | 895 | 132.2 | 1543 | 2084 | 1.28 | 1.77 308 77 5.82
Cat21 11.583 o 17.3 037|039 (046049 |056| 669 | 869 | 128.5|150.1 | 2028 | 0.80 | 1.10 1.92 2.35 3.83
Cat22 18424 0 13.2 037039 (046|049 |056| 758 | 983 | 1448 | 1689 | 227.7 | 144 | 1.98 3.44 4.21 6.49
Cat 23 11.065 0 13.2 037|1039/046 | 049 (056| 758 983 | 1448 | 1689 | 227.7 | 0.87 | 1.19 2.07 2.53 3.90
Cat24 11.204 0 14.8 037|039 (046 | 049 (056 | 734 95.2 | 1403 | 163.7 | 2208 | 0.85 | 1.17 2.03 248 3.83
Cat25 13.702 0 156 037|039 (046 | 049|056 71.1 | 922 | 136.2 | 158.8 | 2144 | 1.00| 1.38 240 2.95 4.54
Cat 26 11.135 0 14.8 037|039 (046|049 (056 | 734 952 [ 140.3 | 1637 | 220.8| 084 | 1.16 2.01 247 3.80
Cat27 13.824 0 14.8 037/039 (046|049 (056 | 734 952 | 1403 | 1637 | 2208 | 1.05| 1.44 2.50 3.06 472
Cat28 10.334 0 15.3 037|039 (046 | 049|056 71.1 | 922 | 136.2 | 158.8 | 2144 | 0.76 | 1.04 1.81 222 343
Cat29 9.944 0 14.6 037|039 (046 049|056 734 | 952 | 1403 | 163.7 | 2208 | 0.75| 1.04 1.80 2.20 3.40
Cat 30 15.097 [¢] 15.6 037|039 (046|049 056} 711 922 | 1362|1588 | 2144 | 1.11 1.53 2.65 325 5.01
Cat 31 12.535 0 151 037|039 |046 | 049 ({056} 71.1 922 | 136.2 | 1588 | 2144 | 092 | 1.27 2.20 269 4.16
Cat32 10.547 1] 14.4 037|039 (046 |049| 056 73.4 | 952 | 140.3 | 163.7 | 2208 | 0.80| 1.10 1.80 233 3.59
CAT 33 7.829 0 148 037|039 (046 |049|056| 734 952 | 1403 | 163.7 | 2208 | 0.59 | 0.82 1.42 1.73 267
CAT 34 1.840 0 15.3 037|039 |046 | 049|056 711 922 | 136.2 | 1588 | 2144 | 0.13 | 0.19 0.32 040 0.61
Cat35 17.009 0 146 037|039 1046 |049|056| 734 | 95.2 | 140.3 | 163.7 | 2208 | 1.29 | 1.77 3.08 3.77 5.81
Cat 36 15.097 0 13.0 037(039{046 |049}056| 758 | 98.3 | 1448 | 1689 227.7| 1.18 | 1.83 2.82 3.45 532
Cat 37 15.251 o] 13.0 037|/039|046]049 (056| 758 | 983 | 1448 | 168.8 | 227.7| 1.19 | 1.64 2.85 349 537
Cat38 12.202 0 135 037|039| 046|049 | 056 | 758 983 | 1448 | 1689 | 227.7]| 095 | 1.1 2.28 2.79 4.30
Cat 39 7.686 0 168 037)039|046 | 049|056 | 689 | 89.5 | 132.2 | 154.3| 2084 | 0.55 | 0.75 1.31 1.61 2.48
Cat40 8.808 1] 15.1 037{039|046|049(056| 711 | 922 | 136.2 | 1588 | 2144 | 065 | 0.89 1.55 1.89 292
Cat41 6.363 o 146 037|039| 046|049 | 056 | 734 | 952 | 140.3 | 183.7| 2208 | 0.48 | 0.66 1.15 1.41 217
Cat42 14.655 0 148 037]039|046|049| 056 734 952 | 1403 | 1637 | 2208 | 1.11 | 1.53 2.65 3.25 5.01
Cat 4e 3.140 [} 17.3 03710.39|046 |049 | Q56| 669 868 | 128.5 | 150.1 | 2028 | 0.22 | 0.30 0.52 0.64 099
Cat4w 26.024 1 18.0 058]061072|0.76 | 0.86| 669 | 869 | 1285 | 150.1 | 2028 | 2.79 | 3.84 6.89 8.20 12.67
Cats 13.338 0 16.8 037[039|046|049 | 056 68.9 | 895 | 132.2 | 154.3| 2084 | 0.95 | 1.31 227 279 4.30
Caté 22446 0 16.4 037| 039|046 (049|056 689 | 89.5 | 132.2 | 154.3| 2084 | 160 | 2.20 3.83 4.69 7.24
Cat7 15.076 0 15.6 037|039|046 (049|056 711 | 922 | 136.2 | 1588 | 2144 | 1.11 | 1.52 2.85 3.24 5.00
Cats 24.360 0 15.8 037|032|046 (049|056 711 | 922 | 136.2 | 1588 2144 | 1.79 | 2.46 4.27 524 8.08
Cat9 18.035 o] 148 037(039|046 | 049056 734 952 | 1403 |163.7| 2208 1.36 | 1.88 3.26 399 6.16
CAT D2E 2729 0 144 037|039 (046|049 1056 734 952 | 1403 | 1637 | 2208 | 0.21 | 0.28 0.49 0.60 0.93
CATD2wW 4,094 0 15.1 037(039|046 0421056 711 | 922 | 136.2 | 1588 | 2144 | 0.30| 0.41 0.72 0.88 1.36
CAT D3E 5011 0 14.8 037|039 | 046|049 ;056| 734 | 952 | 140.3 | 163.7 | 220.8 | 0.38 | 0.52 0.91 1.1 1.71
CAT D3W 5.011 1] 14.8 037/038 1046 (049 |0.56] 734 | 95.2 | 140.3 | 163.7 | 220.8 | 0.38 | 0.52 0.91 1.11 1.71
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TOWN PARK, AREA 1
HEC RAS ANALYSIS RESULTS

(mpn

Revision: B
Date Revised: 7/04/2011

AREA 1 TOWN PARK

HEC RAS SUMMARY & RESULTS
RIPLEY ROAD, RIPLEY

BY

MPN CONSULTING PTY LTD

FOR SEKISUI HOUSE

Revision Description Date
Issue
A For information 31/03/2011
B Flows revised & data updated 13104/2011




Q100 FLOW

Ultimate Channel

Existing Conditions

Ultimate Channel & Bund No tailwater set Tailwater set No tailwater set
River Reach River QTotal | VelChnl | Max Chl Dpth | Vel Chnl | Max Chl Dpth| Vel Chnl | Max Chl Dpth
Station | (m3/s) {m/s) (m) {m/s) {m) {m/s) {m)
Reach One 906 2782.11 4,71 1.68 0.37 168 0.37 1.68 0.37
Reach One 906 2737.27 471 195 0.61 195 0.61 1.67 0.65
Reach One 506 2682.15 4,71 3.77 0.67 3.77 0.67 4.49 0.61
Reach One 906 2592.45 13.90 1.06 0.91 1.06 0.91 1.06 0.91
Reach One 206 2555.40 13.90 2.07 0.54 2.07 0.54 2.08 0.54
Reach One 906 2526.34 13.90 3.00 1.03 3.00 1.03 3.01 1.03
Reach Cne 906 2469.84 13.90 3.29 1.00 3.29 1.00 3.28 1.00
Reach Qne 906 2370.32 13.90 2.36 1.06 2.36 1.06 2.36 1.06
Reach One 906 2265.82 13.90 2.48 0.91 248 091 2.47 0.91
Reach One 906 2161.28 13.90 1.52 0.52 152 0.52 l1.64 0.49
Reach One 906 2105.86 13.90 2.06 0.89 2.06 0.89 1.77 0.98
Reach One 906 2032.24 13.90 2.35 0.88 2.35 0.88 2.51 1.04
Reach One 906 1938.30 13.90 1.40 1.79 140 1.79 1.84 1.86
Reach One 906 1835.97 19.40 2.30 1.11 2.30 111 1.76 1.10
Reach One 906 1718.63 19.40 1.42 1.22 142 1.22 1.18 1.28
Reach One 906 1618.62 19.40 1.70 0.48 170 0.48 1.69 0.47
Reach One 906 1518.61 18.90 0.84 0.38 0.84 0.38 1.01 0.42
Reach One 906 1473.06 18.90 131 0.42 131 0.42 1.07 0.48
Reach Cne 206 1437.54 18.90 1.80 0.54 180 0.54 1.46 0.53
Reach Cne 906 1336.75 26.00 0.93 0.34 0.93 0.34 0.84 0.35
Reach Cne 206 1293.99 26.00 1.52 0.40 1.52 0.40 141 0.37
Reach One 06 125441 26.00 1.70 0.48 1.70 0.48 1.21 043
Reach One 906 1184.32 28.60 1.58 0.45 1.58 0.45 1.14 0.39
Reach One 906 112642 28.60 201 0.49 2.0 0.49 156 0.56
Reach One 906 1087.89 28.60 2.07 0.85 2.07 0.85 0.71 1.09
Reach One 906 1052.58 28.60 0.64 1.63 0.64 163 0.26 1.42
Reach One 906 1046.00 Culvert
Reach One 206 999.33 28.60 0.69 1.48 0.69 1.48 1.55 0.65
Reach One 906 980.95 28.60 0.83 1.60 0.83 1.60
Reach One 906 955.98 28.60 1.24 1.63 124 1.63 1.27 0.46
Reach One 9206 931.01 28.60 1.34 1.56 1.34 1.56 1.66 0.44
Reach One 906 906.07 28.60 0.61 1.74 0.61 1.74
Reach One 349 838.46 39.90 0.58 1.71 0.58 1.71 1.48 049
Reach One 348 814.49 39.90 2.71 1.25 271 1.25 1.85 0.56
Reach One 349 787.03 39.90 0.73 2.02 0.73 2.02
Reach One 345 786.00 Bridge
Reach One 349 782.02 39.90 0.66 2.02 0.66 2.02
Reach Cne 349 764.55 39.90 131 1.94 131 194
Reach One 349 739.67 39.90 1.18 2.02 1.18 2.02
Reach One 349 690.05 39.90 1.01 2.27 1.01 2.27 1.18 042
Reach One 349 665.05 39.90 1.03 2.24 1.03 2.24 1.07 047
Reach One 349 615.04 39.90 1.14 211 1.14 2.11
Reach One 349 (Bund)| 565.08 39.90 1.55 178 1.55 175 0.40 2.67
Reach One 349 540.11 39.50 2.24 1.40 224 1.40
Reach One 349 515.13 39.90 1.94 131 194 1.31
Reach One 349 490.13 39.90 2.22 1.05 2.22 1.05 0.30 2.64
Reach One 349 465,12 39.30 3.39 0.63 339 0.63 0.30 2.76
Reach One 349 415.43 39.30 1.23 1.33 0.31 2.76
Reach One 349 348.95 39.30 1.72 0.63 0.25 253 0.22 2.53
Reach One 29 279.21 43,90 1.44 0.79 0.22 3.26 0.22 3.26
Reach One 29 23391 43.90 0.92 228 0.30 4.75 0.30 4,75
Reach One 29 189.15 43.90 091 1.25 0.23 3.76 0.23 3.76
Reach One 29 133.63 43,90 0.99 1.68 0.25 4,25 0.25 4.25
Reach One 29 85.20 43.90 1.51 1.55 0.35 425 0.35 4,25
Reach One 29 53.78 43.90 213 1.83 0.32 4.75 0.32 4.75
Reach Cne 29 28.77 43.90 311 1.81 0.31 5.23 0.31 5.23
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ANNEXURE J
Drawing Number 5874-PSK92 and 5874-PSK94

Townpark Downstream Flow Hydrograph at Bundamba Creek Comparison
Of Pre and Post Development Conditions
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RL 41.80 EXISTING SURFACE WATER LEVEL (mAHD)
22.30 EXISTING OVERLAND FLOW (m/s)
12.50 EXISTING CULVERT FLOW (m*s)

— —— SECT 4-814.49  WATER LEVEL CROSS SECTION

@ EXISTING CULVERT

l NOTE:
MANNINGS "n" VALUE SET TO 0.035 FOR ALL CENTRAL REACHES AND 0.10

FOR ALL REACH OVER BZNKS FOR EXISTING CONDITION ANALYSIS BY
DRAINS SOFTWARE._
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