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Report on Geotechnical Assessment 

Fernhill Estate, Western Precinct 

Fairlight Road, Mulgoa

1. Introduction

This report presents the results of additional geotechnical studies undertaken by Douglas Partners Ply 
Ltd (OP) within the western precinct of the proposed Femhill Estate situated on Fai~ight Road. 

Mulgoa. The work was commissioned by Cubelic Holdings Ply Ltd, on behaH of the property 

developer.

II is untierstood that the proposed development will indlJde the subdivisioo of the site into 38 

ruraVresKlential allotments with a typical allotment size of approximately 20,000 m’. The new lots will 

be serviced by a new road aHgned centrally through the site that will provide access from two entry 

fMlints located OIl Fair1ight Road and Nepean Gorge Drive. Presently, the development is al a 

concurrent rezoning arK! development application stage, with the proposed development layout shown 

on Drawing t, in Appelldix B.

DP’s previous RefKN1 on land Capab ty Assessment (refer project 71706.01. dated 26 June 2010). 

provided considerable geolechnk:al infoonation for the westem precinct Due to a revised 

development layout, however, additional works were required to assess site areaS that previo<Jsly lay 
outsi6e of the proposed development footprint. The additional geotechnk:al assessment works 

targeted the proposed on-site disposal of domestic effluent for the 38 new allotments.

The current geotechnk:al assessment comprised the drilling of boreholes followed by laboratory testing 
of selected samples. engineering analysis and reporting. Details of the work undertaken and the 

results obtained are presented in lIlis re~.

2. Site Description

The ~ion of land proposed for ruraUresi<lential 6evelopment is approximately 115 hectares in plan 
area and er.compasses the central and southern sections of a Iar9f!r 180 hectare site that comprises 
two properties, namely: 

. lot 1 in DP549247; and 

. lot 31 in DP237163 (refer to Drawing 1).

Most of the proposed development is planned for the northern and southern parts of lot 1 although the 

subdivision will also occupy the southern part of lot 31 (refer Drawing 1). The proposed development 
area is bordered by: 

. North Side - The remainder of lot 31;
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. South Side - Faklighl Road and existing rural/residential properties on the northern side of 

Fairlight Road; 

. East Side - Existing rural/residential properties 00 !he westem side of Napean Gorge Drive; and 

. West Side - Fairlight Road.

The site is curren~y vacant rural land thai is covered with grass and scattered to mode-ralely dells... 

nalurallree growth. AJthough the site is essentially undevek>ped and appears to follow the inferred 

natural land form, comparison of the site willl those adpning slJ99<lsts some degree of vegetation 

dearing. Prior rural/grazing land use is also indicated by the prnsence of several existing rural dams.

T0JX>9raphical relief 3CfOSS the majority of the site is slight, with the overalllandlorm being undulating 
and varying in elevation from reduced levejs of RL 203 m in the SOIJIh east portico of the s~e to 

RL 164 m in the north east portion relative to Australian height datum (AHD). A broad ridge line runs 

north to south through the centre of the s~e and lalls to the east and west where broad gullies 

approximate the eastern and western extents ofthe proposed development area

3. Geology

Reference 10 the Penrith 1.100 000 Geological Series Sheel (Ref 2) indicates thai lhe site is almost 

enlirely urKierlain by Ashfield Shale of !he Wianamatta Group of Triassk: age. This formalion Iypically 

comprises dar1< grey to black claystone.siltstone and fine grained sandstone-siltstone laminate. This 

Ionnalion typOcally wea!hers Ionning clays and silty clays of generally medium plasticity and low 

permeability.

The same geology map indicales thai Hawkesbury Sandstone of Triassk: age underlies land 

immediately to the west of the site and possibly within the western and nortI1-westem parts of the sile. 

This Ionnalion typically comprises medium to ve<y coarse grained quartz. sandslone, minor iaminated 

mudstone and siHstooe lenses. This formation typically weathers forming sandy clay, clayey sand and 

sand 56ls of low plasticity and medium to high permeability

4. Field Investigalion

4.1 Field Investigation (2010)

The field wor1< for !he land capability assessment undertaken in 2010 comprised surface and 

subsurface investigations that included: 

. Excavation of 30 tesl pits across the Western Precinct; 

. Dynamk: cone penetrometer (DCP) tests adjacent to selected lest pits 10 aid the assessment of 

in-situ 561 strength; 

. Collection of representative bulk and undiSlurbed soil samples from Ihe lest pilS for geotechnical 

laboratory analysis; and
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. Collection of add;~ooal ooar-surtace soil samples trom shallow hand auger bores Of manually 
excavated test pits, where relevant, between test pillocatioos.

Test pits W1m! excavated by a backhoe, fined with a 450 mm wide toothed bucket Test pits_re 
excavated to a maximum depth of 4 m or until practical refusal on rock was reached at depths of 

between 0,85 m aoo 4 m.

DCP testing was undertaken adjacent to 18 of the 30 test pits and exten6ed to depths of between 

0.9 m and 2.4 m.

Geotechnical sampling trom the test pits included large bulk, small disturbed and undisturbed tube 

samples. A selection of these samples were then scheduled for a variety of laboratO<y tests including 

particle size dislribulioo, hydrometer, Auerberg limits, Emerson dass number, california bearing ratio, 

shrink swell in6ex 300 field moisture cooto:mt tests to assist the geotedmical assessment.

The results of the 2010 field investigatioo are presented 00 the test pit logs sheets in Appendix C.

4.2 Field Investigation (Current)

4.2.1 Field Work Methods

The field wor1< for the ament geotechnical assessment was conducted on 18 June 2013 and included: 

. A walkover inspection of the site by a geotechnical engineer, 

. Drilling of se~n boreholes (BHl to BH7) using a truck.n’OImted DTlOO drill rig The bores were 

drilled using sofid Hight augers fined with a Tungsten-Carbide (TC) bit until tenniflation in 

weathered rock (shale and sandstone) at depths of betwoon 0.2 m and 2.2 m in all boreholes. 

. Collection of soil samples from the boreholes for examination. logging and to provide laboratory 
test specimens for a range of geotechnical and chemical testing.

Borehole locations were selected to ccwer the areas of the site previously excluded from the deveIoprrItmt 

footprint and thus not assessed during the 2010 land capability assessment. The borehole locations are 

shown on Drawing 1, in Appendix 8. Locations were chosen based on drill rig acoess;bility and existing 
buried Sf!I’Vices, Prior to drilling at the site. bore locations were scanood for the presence of in-ground 

(buried) service ~nes. The surface level for each bore was es~mated from the survey data provided by 

thedient, which is understood to be reIa~ve to AHD.

4.2.2 Field Work Results

A summary of the typical sequence of subsurface conditions encountered at site is presented below:

Topsoil: Consisting of linn brown silty sandy day with a trace of rootlets. Topsoil was 

present at boreholes BHlto BH5 and extended to depths of betweefl 0.1 m 

and 0,2 m, Topsoils were generally humid to damp, although are probably 
wener now. considering the wet weather experienced since the field 

investigation,
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Residual Soil: Comprising stiff to very stiff and hard, orange brown, moUled red brown and 

grey silty clay and sandy clay. Residual clays were present in all seven 

boreholes except BH1 and extended to depths of between 0.7 m and 2.2 m. 

Residual clays were generally humid to moist and of estimated medium to high 

plasticity.

Weathered Rock: Comprising Shale and Sandstone encountered from depths of between 0.2 m 

and 2.2 m. Initially of estimated extremely low to low strength, auger 

penetration in sandstone was typically less than 0.7 m whereas penetration in 

shale reached 1.2 m in depth before drilling was terminated prior to refusal.

Soil conditions were relatively uniform across the site, confirming that only one soil landscape is 

present at the site (Blacktown Soil Landscape), as indicated by the soil landscape maps (refer DP’s 

Report on Land Capability). Sandstone was present within the northern and western parts of the site, 

whereas shale was present elsewhere, which is consistent with geological maps for the site.

In addition to the above soil profiles, filling should be expected within the existing dam walls and is 

likely to comprise a blend of the residual soils and upper weathered rock profiles.

The results of the current field investigation are presented on the borehole logs sheets in Appendix D.

4.3 Groundwater

Groundwater was not observed in any of the boreholes drilled at site. Although the boreholes were 

immediately backfilled, preventing long term monitoring of groundwater levels, the moisture contents 

of the subsurface soils did not indicate free groundwater to be likely within the depth of the 

investigation. Given the elevation of the site, regional groundwater levels are expected to lie well 

below the ground surface.

Surface water was identified only in the existing dams on the site. No other surface water bodies or 

ponded areas were evident during the field investigation.

5. Laboratory Testing

5.1 land Capability Assessment Test Results (2010)

Soil and weathered rock samples were collected from the test pits excavated during the 2010 field 

investigation. Representative samples were selected to undergo a suite of geotechnical and chemical 

tests to assist the land capability assessment. The results of the 2010 laboratory tests relevant to the 

current assessment are summarised in Tables 1 and 2 below and are presented in Appendix E.
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Fernhill Estate. Western Precinct. Fairlight Road. Mulgoa

Project 71706.01 
June 2013



D~!~~r:’!!!!!
Page 5 of 11

Table 1- Results of Particle Size Distribution Tests (2010)

Test Pi! Depth Soil % of Soil Mass

’". Iml Description Sand’" Silt~ Clay"

’" >’0 Sandy SiRy Clay ’" ’" ’"

TP24 0.’ Sandy SiHy Clay ’" ’" ’"

TP25 >’0 Sandy Silty Clay ’" ’" ’"

0
Nolo.. Sand_Z.3i’I_O.075mm 

E 
Sill_ 0.075_ 0.002 mm 

$ 
ClaY’ <0.001 mm

The laboralOf)’ test ,esults confirm the consistent c1ayfly nature of the residual s6ls at the site. In 

conjunction with the 2010 Atterberg limit test results, the 2010 particle size distribution tests incHcated 

561 classitications for the resKlual soils. in accordance with the unified soil classifiCation system, 

CO<Tesponding to fnorganic days of k>w to medium plasticity (Cl), inorganic days of high plasticity 

(CH) and iJ’lO<Yanic sillS Of f,ne sandy or silty soils (MH).

EmeffiOO Class Number tests were undertaken on selected soil samples, and can be summarised as 

follows; 

. Emerson Class Number 5 - TPS (0.5 m) and TP14 (0.5 m); and 

. Emerson Class Number 6 - TP9 (1 ,0 m), TP11 (0.5 m). TP24 (1.0 m) and TP28 (1.0 m).

The Emernon Class number tor a soil relates to the !XIIential for the soOl to slake and disperse. Higher 
Emernon class numbers correspond to soils with a 10W1:lf ter.dency to disperse. Emernon class 

numbers of 5 and 6 indicates a tendency tor the soil 10 slake with a low susceptibility to dispersion.

Table 2’ Results of Soil Chemistry Tests (2010)

"~.. EC,-, r..’.... ,< .~’""’0, R..... ,--

’0. ’m’ (<IoIm( CI._ ,-,11,2( ’" IrnvII<v( ,-,(C.m( ~.~ ~.~ -~

m ’.0 ,." "0.37 ".""m "-.

m "’"~ ,~ "... ~ "no "-,

m ,.. .." ,~ 0.31 ...""="-.

m " ."~ .~ ..."<2.0 "."-.

m ,. .." ~ .~ ...""="-.

m " .." ~ .."."""."-~ .

,~ ’.0 0.01 ,0.12 ’"...no "-.

,~ ".~ ~ 0.13 ’" 12.8 ..~ "-,

,~ ’.0 0.01 "."’"..."""-~ .

,~ "0.01 "0.12 ’"...no "-~ .

,~ ,. 0.01 ~ .""...<ro "-.

TP12 ’.0 ."",~ .." .= = ’00 "-.
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"~.. EC,-, r..’.... ,< .~’""’0. R.....
,--

,.. ’m’ (<101m) CI._ ,-,(1,2) ’" tmv!l<g) ,-,(C.m) ~.~ ~.~ -~

TP12 .,.~ ~ .~ ..10.5 "" ",~ "-,

TP1. ’.0 0.01 ".~"..."00 "-~ .

TP1. .,0.01 ,~ ’M ""...,~ "-~ .

TP1. ,. 0.01 ~ 0.10 "...no "-.

TP1. " .00 ~ 0.11 "..."."-.

TP16 0.25 ’M ~ .00 ’" 18.1 ""~ "-"

TP16 .,’M ~ .~"..""’00 "-- ,

TP18 ’.0 0.01 ,~ 0.10 "...no "-.

TP18 .,’,~ 0.23 ..." <2.0 "" "-.

,,~ 0.25 .00 ~ 0.19 "."<2.0 .~ "-.

,~ .,’~ 0.22 "."’" = "-.

,= ’.0 0.01 ~ ’M "..."."-.

,= ., 0.01 ~ .00 ""..,= "-~ ,

m. ’.0 0.01 ,~ 0.07 "..."00 "-~ .

m. .,0.01 ,~ 0.10 "...no "-~ .

m. ,.. 0.01 ~ ’M "...’00 "-.

,~ ’.0 0.01 ,~ 0.10 "...,."-.

,~ .,.~ ~ .00 "."<2.0 ,~ "-.

m. ’.0 0.01 ".00 ""...,= "-~ .

m. .,0.01 ~ .~"...~ "-~ .

-EC,.. 

". 

"., 
" 

W. 
’" 

-

. EIfIcIDc;t/ C<>nd<JdMty 

. Ejo.Wjc,oI Condoc1Mty rom!d "" >Oil "’’’’’’’’’ 

. pH;"....... 

.~ 

.,..... 

. E~_ Sod!iJm -.:.0,. 

. R..islivilr

, 

" 

= 

~ 

" 

" 

SIHS

. - 

. L I ClBy 

. ~-""C/wy 

. -."., Cloy 

. ""- 

.- 

. Sodjc I Highly Sod<:

5.2 Geotechnical (Current)

Soil samples were collected from the boreholes during the ClJrrent fNlId jnvestiga~OIl RepresentatiV<’! 

samples were selected to undergo the following suite of geotechnical tests: 

. Emerson class number tests - 7 samples 

. Particle size distribution tests - 7 samples; and 

. Bulk Density tests - 1 sample.

The results of these tests are presented in Appendix F and are summarised in Table 3.
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Table 3- Results of Laboratory Tests (Geotechnical)

Bulk ~~OO ’J!o 01 Soil Mass
’" ~.. ,.,

Dens~y Class
’0. ,m, Description (tlm’)’" ".

Gnovel" ~oo< Sllt+Clay’"

’"0.3 _ 0.6 Shal)’ Sandy Clay .,"II "

’"0.3 _ 0.5 Sandy Silly Clay .,"""

’"0.8_1.1 Silty Clay .,,,M

,~ 0.4 _ 0.6 SaMy Silly Clay 1.97 ,""..

’"0.6 _ 0.8 SOty Clayey Sand .,.~ "

,~ 0.3 _ 0.5 SOty Clayey Sand .,"~ ’"

’"0.7 _ 1.0 Sity Clay .,,,"’

.
Nolo. &01< 00t>siI’y muwted af.. ...., """".... """""". _h w;n .-..red... _ 3-5% of optmum ...,...,... """""" 

.Gno....~2_3 "..., 
C 
Sand’ 2.3/5 _ 0.075 "." 

D 

Si/t+ChIy . <0.075 mm

The laboratory tru;t .!!Sults confirm the mos~y consistent clayey nature of the residual soils at the site.

The Emerson Class number tor a soil relates to the potential for !he soil to slake and disperse. Higher 

EmeffiOO class numbers correspond to so ls with a lower tendency to disperse. All Emef$OO class 

number of 6 indicates a tendency fO( the soil to slake with a low susceptibility to dispersion, whereas 

an Emerson dass number of 2 indicates a tendency tor the soil to slake and also to partially disperse.

5.3 Chemical (Current)

Representative so", samples collected from the boreholes during the field irwestigaUon were selected 

to undergo the f~lowing suite of chemk:al tests:

. pH;

. Electrical Cooductivity (EC",): 

. Cation Exchange capacity (CEC); 

. Sodicity - Exchangeable Sodium Percentage (ESP); 

. Phosphorous Sorption (P.sorption); and 

. ClassjfocaUon - Soil texture.

The results of these tests are presented in Appendix F and are summarised in Table 4.
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Table 4: Results of Laboratory Tests (Chemical)

BH Depth pHw EC", CEC ESP P-sorp Texture

No. 1m) (1 :5) (lJslm) (mglkg) (010 ) (kglha) Class

BH1 0.3- 0.6 55 16 25 47 9500 LC

BH2 0.3- 0.5 58 20 33 40 9900 MC

BH3 0.8-1.1 58 34 81 33 9300 LMC

BH4 0.4- 0.6 6 1 13 37 17 10000 LC

BH5 0.6- 0.8 65 13 31 29 8700 CL

BH6 0.3- 0.5 6 1 11 1 6 25 7400 CL

BH7 0.7-1.0 56 20 33 47 9900 LMC

Where pHw 

EC" 

CEe 

ESP 

P-sorp

pH In water 

Electr!:8! Conduclwily 

Callon Exchange CapaCity 

Exchangeable Sod!UlTi Percentage 

Phosphorous Sorptnn

LC 

LMe 

MC 

CL

Light Clay 

Light Med!UlTi Clay 

Med!UlTi Clay 

Clay L081Ti

6. Proposed Developm ent

It is understood that the proposed development will include the subdivision of the site into 38 

rural/residential allotments with a typical allotment size of approximately 20,000 m2. The new lots will 

be serviced by a new road aligned centrally through the site that will provide access from two entry 

points located on Fairlight Road and Nepean Gorge Drive. Presently, the development is at a 

concurrent rezoning and development application stage, with the current proposed development layout 

shown on Drawing 1, in Appendix B.

The following sections provide general comments on suggested design parameters for the design and 

construction of on-site effluent disposal absorption beds.

7. Comments

7.1 Geotech n ical Model

Based on the results of the current geotechnical assessment, together with the results of the 2010 

land capability assessment, the site may be characterised as exhibiting a typically thin 0.1 m to 0.2 m 

layer of topsoil overlying stiff to hard residual clay, silty clay and sandy clay, overlying weathered 

bedrock comprising mostly shale and some sandstone. Rock depths range between 0.2 m and 2.2 m, 

although typically the rock surface lies close to 1 m depth.

The excavation of test pits and the drilling of boreholes have indicated the soils to be relatively uniform 

and of a stiff to hard consistency. Accordingly, the soils are generally weakly structured to massive

Report on Geotechnical Assessment 
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and 01 generally low permeability. II is there/om apparel’ll thai the design of orHite effluent disposal 
beds will need to be based on relatively low permeability values, thus resulting in relatively large 

absorption areaS

7.2 Design Soil Parameters

Based on the results of !he current and 2010 assessments, and ding to the procedures ouHined 

in ASI547.2012, the following parameters are suggested for the design of olHite effluent disposal 
""",

. Depth to bedrock or hardpan - it is suggested that the depth to rock fo< the given disposal area on 

each new 101 be ta~en from the relevant test pit and/or borehole log sheet that represents the 

doses! field investigatioo point to !he pro sed disposal area. 

. Depth to high soil water table - groundwater was not encountered at the site during either the 

current Of 2010 foeld investigations. It is suggested thallhe highest likely groond waler surface for 

this site is expected to co ncide with mill<)( subsurface seepage flows that intermittently lie at or 

dose to the soil/rock int~rfaoo. 

. Soil structure - soil structure at !he site is generally considered as being weakly structured to 

massive. On further investiga~on. it may be possible to identity areas of moderat~ly structure 

days. although this is considered unlikety. 

. SoH texture - soil texture dassifications are presented above in Tables 2 and 4. 

. Permeability category - it is suggested that the design permeability category tor !he given disposal 
arM on each new lot be taken from Table 5.1 of AS 154 7 -2012, with relevant soH category and 

indicative penneability to be based on the texture classifICation resu~s presented in Tables 2 and 4 

and !he recommended soil structure ootlined above. Where !he test results fndicate borderline 

conditions. the IMst permeable categorylvalue should be adopted. 

. Hydraulic loading for soil abso<ption system - it is suggested that the design hydraulic loading rate 

tor the given disposal area on each new lot be taken from Table 5.2 of ASl547-2012. wrth relevant 

soil category, indicative permeability design loading rate to be based on !he texture classiffCation 

results presented in Tables 2 and 4, the recommended soil structure ootlined above and the type 
of disposal system under consideration. Where the test results indicate border1ine conditions, !he 

least permeable categorylvalue should be adopted. 

. Coarse fragments -!he percentage content of coarse fragments within the site’s residual soils is 

low. Design values should be based on the results of particle size distribution tests presented 
above in Tables 1 and 3. 

. Bulk density - a single result of 1.97 tim’ was obtained tor soil bulk density. The density value 

was based on the soil conditions at the ~me of the field work. which were estimated as having a 

field moisture content within 3% to 5% dry of Standard optimum moisture conl~nt. The result is 

considered reasonable to slightly high tor the given clay soil. which is likely 10 be the result of a 

relatively wejl graded soil thai comprises an even mix of sand w~h silt and day fines and some 

fine gravel. Based on the results of the investigations, it is considered thai soil densities across 

!he site would typically range between 1.8 11m’ to 2.0 11m’.
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. Chemical tru;t results - it is suggested that !he design values fOf soil pH, electrical conductivity 

(EC), exchangeable sodium percentage (ESP), cation exchange capacity (CEC) and phosphorous 

sorp~oo (p.sorp) are based on the laboratory test results presented above in Tables 2 and 4. 

. Dispersrveness - it is suggested that the design values tor soOl dispersiveness am based on !he 

Emerson class number tests results presented above in Section 5.1 and Table 3

8. Limitations

Douglas Partners (DP) has prepared this re~ for this project al Fernhm Estate, Western Precinct, 

Fair1ighl Rood, Mulgoa, in accordance with OlStructionS received from Mr Paul Cubelic of Cubelic 

Holdings Ply Ltd and DP’s fee proposal (Ref No. SYDI30552, dated 14 June 2013). The WO was 

carried out under DP’s Conditions of Engagement. This updated report is provided for the exclusive 

use of Cutleti<’: Holdings Ply Ltd for this project only and for !he purposes as described in the report_ It 

should not be used by or relied upon for other projects or purposes on the same or other site 0< by a 

thin:! party. Any party so relying upon thfs report beyood its exclusive use and purpose as stated 

above, and without the express written consent of DP, does so entirely at its own risk and without 

recourse to DP for any loss Of damage. In preparing this report DP has necessarily relied upon 
information provided by the client and/or their agents.

The resu~s provided in the report are indicative of the sub-surface conditions on the site only at the 

specifIc sampling andlOf testing locations, and then only to the 6epths inves~gated and at the time the 

WO<k was carr>ed out. Sub-surface conditions can change abruptly due to variable geological 

processes and also as a resu~ of human influences Such changes may OCC\J( after DP’s rlf!ld tes~ng 
has been completed.

DP’s advice fs based upon the cond~ions encountered during this investigation. The accuracy of the 

advice provided by DP in this report may be affected by undetected variations in ground conditions 

across the site between and beyood the sampling and/or testing locations. The advice may also be 

limited by budget constraints imposed by othe<s Of by site accessibility.

This report must be read in conjunction with all of the attached and should be kept in its entirety 
without separation of individual pages or sections, DP cannot be held responsible for interpretations 
or conclusions made by others unless they are supfKHled by an expressed statement. interpretation, 
outcome Of conclusion stated in this report.

This report, or sections from this report, should not be used as part of a specification for a project, 
without review and agreement by DP. This is because this report has been written as advice and 

opinioo rather than instructions for construction.

The contents of this report do not conslitute formal design components such as are required, by the 

Health and Safety legislation and Regulations, to be included in a Safety Report specifying the 

hazards likely to be encountered during construction and the cootrols required to m~igate risk. Thfs 

design process requires risk assessment to be undertaken, with such assessment being 6ependent 

upon fa.ct~ relating to likelihood of OCCurrf!rlCf! and conseqUf!rlCf!S of damage to property and to life 

This, in tum. requires project data and analysis presenHy beyond the knowledge and project role 

respectively of DP. DP may be able, however, to assist the client in carrying out a risk assessment of

Ropott 00 GeoIocIftcaI -"""""’1 
F..".,.. E_o. Wo.""" f’recinct. FaiIIigN: Road. MoIg<>a

ProjocI71106.01 
Jooo 2013
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potential hazards contained in the Comments section of this report, as an extension to the current 

scope of works, if so requested, and provided that suitable additional information is made available to 

DP. Any such risk assessment would, however, be necessarily restricted to the geotechnical 

components set out in this report and to their application by the project designers to project design, 

construction, maintenance and demolition.

Doug las Partners Ply Ltd

Report on Geotechnical Assessment 
Fernhill Estate, Western Precinct, Fairlight Road, Mulgoa

Project 71706.01 
June 2013
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About this Report

Introduction 

These rIOte. haw> been provided 10 amr-uf)l DP’s 

repo<I In regard to classification methods, field 

pmood""’" aoo the COITIIT>Mts se<:Iion. Not aU are 

~.ariIy relevant to 1111 repotIS.

DP’s repo<Is are based on infotmallon galr>ed from 
limited subsUlfooe excavations and salTl!liing. 
’’’fl!’lemented by kn<>w\edge 01 local geok>gy and 

exr>e<iencft. For this reason, Itiey must be 

’eoar as inlerpre!MI m!her than factual 

documents. ~mited 10 some extent by the scope of 
Information on which !hey ~y_

Copyright 
This report Is !he property of Douglas PaMer> Ply 
Ltd. The report may only b<I used lor !he purpose 
lor _ ~ was comm~ and in accordance 

with !he Condi!lons 0/ E~nt for !tie 

commiMloo suppl;oo at the time 01 proposal. 

Unauthorised use 01 this report In any form 

"""’!SOever Is pronibiled

Borehole and lest Pit Logs 
The borehole and test pOt logs prese<1ted in Ihis 

’’’I’M are an engineering andIor ~ 
interpretalioo oj the subsurface conditions, and 

theIt ,..Iabi,ty .,;! ""Per><! 10 ..,."., ""tent "" 

frequency 0/ sampjing arid the method 01 dtilling or 
excavation klealy, contir.uous undisturbed 

sampling 0( core driling d ptovicle !he """I 

,,,...ble assessment, but this Is IlOl always 
p<&CIicable or pouitlle 10 j<Jslify on e<:oi""’i 

gm<Jf>ds_ In any case the bote!>oles and lest pi\5 

"’present only a very smaU sampk! 01 the total 

suttsurf3Ol’l profIle

Inte<p<etalJon oIlhe inlolmBl"" aM ~. aw;caboo 
to ign arid construction should therefore take 
11110 oooounl the spadng 01 bcteholes ’" pits, the 

frequency of sampling, aOO the p:>ss<bilrty 01 other 
than ’straight line’ ..artations between tI>e test 

locations.

Groundwater 

Where gro<.ndwatet """’~ are mea5<Jf’ed In 

boreI"I<:Oe5 Itiere are ..,.ernl f en~aI pmI>Iems. 
namely: 
. In low petmeabllity .,.15 gro<Jt><!water may 

ente, tI>e P>cMe >/ety slowly or perhaps 001 81 all 

du~ng the time !he !>ole ~ left open:

j n;’."St ,-r=1-’-r~r Ir’!".’
(

. A locaIised. perdIed wale< table may lead to 

an e<"""""," indicatlon 0/ the true wate, 

table: 

. Water table I.....s I’oift .af)’ from time to time 

with sea"""s ot rece<1t """’tOO< cnanges. 

n",y may r>OI be tI>e same at the lime 01 
constnJclioo as are IndOoa!ed In the ’ern-t; 

.00 

. The use 0/ water ot mod as a drilling nuld >MI 

mask any groundwater Inflow. Water has to 
be blown out 0/ !tie !>ole aM drilling mud must 
nrnl be washed out 01 the !>ole ~ wate< 

meaS<Jrements are to be made

More reliable measwements can be made by 
Installing slllndpipes whId> are read at II1t......als 

o.er seve,al da.... ot perhaps ~ for low 

permeability so/ts Piezome!e,,", sealed in a 

partirular stratum. may be advisable in low 

permeabilrty so/ts ot _e !here may be 

Interterenoe lrom a perched wate< table

Reports 
The report has been f epared by qualified 

personnel. ~ based on the Inlotmation obtained 

from field and laboratory testing, and has been 
unde<lak"" 10 currenl engineftring standards 01 

In\erpreIaIion and anatysls. Whe<<t the ’’’’’’’’’ has 
boon prepared for a specific design proposal. the 

Information and Inte,pretation may no! be ,elevant 

~ the deslgn proposal is changed. W!hIs happens, 
DP ...m be pleased to ,.",.,;ew the report and the 

S<J1’Iidency 0/ the Investigation _.

E""’Y care 15 taken with the report ... it relates to 

Interpretation 01 S<Jbs<.<face conditions, discussion 

0/ geoIeChnlcal and enwanme<ltar aspects. and 

recommendation. ot sLJ99"5tions for desIg<1 and 

construction Ho...,..",.. DP caMOl alwa... 
anliQpate or assume reop:>nsibilitylor: 
. Unexpected ..ariation. in ground conditions. 

The potential lot ltIis will depend pan~ on 
_ ot pit spacing and sampling 
<reo_ 
. Changes in policy or interpretations 0/ poI!c1 

b1 statutory aultlOOtles; ot 
. The ac\Jon. of contractors resp<>rojing to 

romrnenoial preMUreS 

II these ooru,. OP ’oWl be pleased to assist with 

In.estigatlons ot ad..roe to "’""""" tI>e matter

JoJy20tO



About this Report

Site Anomalies 

In the event that conditions encountered on site 

durit>;l constructon appear to vary from those 

whd were expected from the information 

contained in the report, DP requests that it be 

mmediatel)’ notified Most problems are rmch 
roor. readily reso"-"ed when conditions are 

exposed rather than at some later stage, well after 
the ""ent

Information for Contractual Purposes 
Where "formation obtained frern this report IS 

provided fCf tendering plXpOseS, it IS 

recorrrnended that all information, including the 
Yl<itten report and discussion, be made available 
In circumstances where the discusson or 

corrrnents sectirn is not relevant to the C ntractual 

situation, I may be appropriate to prepare a 

special)’ edited docln1ent DP "",,uld be pleased 
to assist in this regard andior to make additional 

report copies available for contract purposes at a 
norrinal charge

Site Inspection 
The co"llany ",il a",-ays be ;leased to prome 
engneering inspection setvees for geotechneal 
and environmental aspects of work to which tris 

report is related. This could range from a site visit 

to confirm that conditons exposed are as 

expected, to full tir engineerit>;l presence on 
site

-’.Jy2010
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Appendix C

Field Work Results (2010)
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Sampling Methods

The res<Jlts 0/ !he SPT lesl. can be related 

empItically to the engineering ~ of !tie 
d..

Dynamic Cone Penetrometer Tasts I 

Perth Sand Penetrometer Tnts 

Dynamic penetromet... leSts (DCP Of PSPl are 
carried out by drMng a Sl~ rod into the gf’O<.lnd 
using 8 standard ~hl of hammer falling 8 

specified dlstal’lG8. As Ihe rod penetrate;; !he ~ 

the number 01 -. requlred to pene!tale earn 

~ 150 mm depll1 are~. Normally 
the<<t " a oopll1 limitation 0/ 1.2 m. bullt1ls may be 

extended In cenain condition" by !he use 0/ 
extension rods_ Two types 01 penetrometer are 

"",,",...y used. 

. _ ."nd penetrome!e1’ . a 16 mm diameter 

!\at ~ rod "dn""" usir.g a 9 kg hammer 

d~ 600 mm (AS 1289. TesI6.3.3). This 

te;;l was dev<lloped lor testing Ihe density 0/ 

saM. and is mainly used in granular soils and 

f<llir>g. 

. Cone penetmmeter . a 16 mm diameter rod 

";111 8 20 mm diameter """" end " d~""" 

wong a 9 ~9 hammer dropping 510 mm (AS 
1289, Tesl 6.3.2) This lest was develo!>ed 

IniIl8lt)t lor ""oemenl "’-"’9r- ilwest;gabom. 
and COf’I’e4al""’" 01 the leSt ’Mulls wiI!1 

california Bearing Ratio have been puttlistled 

by .ariou. rood aulhotities.

July2010



Soil Descriptions
"

Doscrlption and Classification Methods 
The meII\ods o! desctlptioo and c!assificaboo of 

.oM. and roc:I<s used In this ,,’f>’ItI are t>ased "" 

Austrahan Standard AS 1726, Geolec!’!nbll Site 

In.esbgations Code In gene",l, the descriptions 
Indude Slrer.gth 0( density, coIo<J’. SlruCIU<e, ooM 

0( rod< type and Ondosions.

Soil Types 
SM types are described oocording to Ihe 

predomiMnl paflide size, qualified by the lI’ading 
01 other parti<:les present

, 

-, 

~ 

Gravel 

~ 

~ 

~,

Pa_ size mm 

,= 

63.200 

2.36.63 

0.075.2.36 

0.002.0.075 

<0.1102

The sar>d and grn\lfll sizes can be further 

sut>dMded as ,_,

, 

Coarse ",v"" 

Medium ravel 

Fine r""el 

~~OO 

Medium sand 

Fine sand

Pa_ size (mm) 

m.~ 

,.m 

2,36.6 

0.6.2.36 

0.2.0,6 

0.075.0.2

The proponions of ~ary constituents of soOts 

are <lesctibed "SO

,"m ,,~

~ -,Clay (60’10) ~
~ ""

M ~ 2Q.35% Sandy Clay

Slighlly 12.20% Slighdy Sandy
Co,

With some 5.12% Clay I’oi!h some
~OO

With a trace of 0_5% Clay with a trace
"MOO

(’:) -= )l.-il’~)’" ".. 
- r" ., .I. 

~ J

t
.

DefinitiMs 01 grading lerms used am’ 

. Wel graded . " I)OOd represe<1tation 01 all 

paflide ""’... 

. Poorty graded . an e.cess 0( <lefic of 

parlirular sizes ,.;thln !tie specil\ed "’’’9’’ 

. Uniformly gr&ded . an ex,,".s 01 a paltiOJla, 

parlide size 

. Gap graded . a defIdenc)I o! a particular 

par1lde size _ !tie ""’9"

Cohesive Solis 

Cohesive wo. such as clays, are classified on !he 
basis of undrak">ed sMear strengll1 The strength 

may be measured by Il’Iboratory testing, 0( 

estimated by field tests 0( engineering 
e""""natioo The Slrer>glh terms are <lelir>ed as 
~

-Abtw’eviatioo _.~

sI>eat strength
[l<P }

"-- ~ ."

~ , 12 . 25

,m , 25.50

Stirr .50.100

’-stirr ~, 100.200

".m " ,=

Cohesion less Soils 

Cohesion~s soils. such as dean sands, are 

class;fled ",,!he bas", of ~at"’" dens<ly. ~rn~y 
!rom Ihe results of staooard f r>elr8tioo tests 

(SPT). cone penelfalion tests (Cpn 0( dynamic 
per>etromele (PSP) The relative density terms 

a.... 9iV"" below

Relative _’00 SPTN CPT,!"
Density value ..~

(MPa)

,-,q .,

- . 4.10 , .,

Medium ~ 10.30 5.15

-~

- .~.~ 15 . 25

’-0 W ,~ ,,,

_M
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Soil Descriptions

Soil Origin 
It is """" difficult !<I1IOCU’ate/)’ determine the 0Iigi~ 
01 a ooiI. Soils can generally be classined IlS: 

. Residual ooiI _ de;1ved from i<’ i1u wealtie<ing 
01 too underlying f’OCI<: 

. TrMlSj>O<ted ooiIs . Iormed """"""""" else 

and Ir8f1S!>Med by naUJre II> the site; 01 

. F~1ing . rnoYed by man

Transpo<ted .oMs may be further subdivided into’ 

. AlIIl’IiIJll’l_ rr.er <le!>Mits 

. l3cus1line . lake <le!><>Sits 

. AeolIan . .,;nd df>pos<!S 

. Unoral . beach deposits 

o EslUafine . IidIH river dejlosits 

. T ahJs . ""’’’’’ 01 """me coI 

. Sk> sh 01 CoI i<Jm tra....ported 

downslope by I)f’Dvit)l assisted by water 

Often Indudes angular rod< fragments and 

--,
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Rock Descriptions

,~ ~~ r,..---J’;;tl" I ’’’’’’’ 
...-, 

t..r...J,l:..r,;

t

Rock Strength 
Rock strengll1 ~ <Iefined by the PoinI load Streng’" Inde. ~1"I<o)) aoo ",fen 10 the strength of the rod< 
.uttstanoe and not ’’’’’ strengtl1 of 1he ""em" rod< man, which may be ooo-.klerably _aker due to defects. 

The test procedure Is described by Australian Standard 4133.4.1 . 1993 The lerms used 10 ooscribe rod< 

strength are as loUo’Ws,

,om Abbrevialion Point Load Index Appro. Ur><:<>nfllled

1",,,,\ MPa Compressiw> Strengll1 MPao

Extremely low " ~O.O3 <0.6

Verv low ~ 003.0.1 0.6.2

,~ , 0.1_0.3 ,-,

Medium M 0.3_\.0 ,_ ro

High " , - , ro_~

,, ’" 3. 10 ~-~

Extremely hIg1 ’" >," >~

. 

Assumes a ratio 0/ 20:1 for UCS 10 I,.,

Degree 01 Weathering 
The de9r"" 01 wealheMg 01 rod< Is dass<fIed as _:

’om Abbff>viation 00

Extre~y -..thered ’W Rock ""t>stance has soil properties, I.e it CM tHo ,emoulded

and ctass;fIed as a soil but the texture 01 the original rock is
still evident

HigtHy _al!\ered ~ limonite 5tain"’ll.-...--.-
substance aM <>!he< signs of decomp:>sition are evident

_11 aOO strength may tHo altered as a resu~ of iron

leacl>ing <It deposition_ C<IIo<.o" and strength 0/ OIiginal fresh

-,~ ~

Modernt..y MW ::;"9 &I’Id d~ation of rod< S<Jbstance has tal<.en~~~

Slighlly ....",thered ’W Rode SUbsta~ ~tly dlscolo<Jred but shows little 0< ""change of slIe from fresh rod<

Fmsh stained "Rode :,,~~nce uMflected "~....,00’ staining
.;_ /I defects

,- "~ M of ~boo Of SIa’

Degree 01 Fracturir>g 
The _ng ctass;flcation applies to tile spacing of Mtural fractures in diamond drill cores. It ir>dudes 

bedding plane ""flings, jok1t. aM 0Iher defects, but exdude. dri~ing breaks

,om 

F mented 

H’ My Frac:tt.O’ed 

,~ 

hIfy Fr red 

""-

F """,ts of ~20 mm 

Core I 01 20-40 mm ,.;th some f """’IS 

Core of 40-200 mm ,.;th some snorter aM sections 

Core ler>glhs 0I2QO.l000 mm _ some snorter and"""" sections 

Core s most! ~ 1000 mm

July2010



Rock Descriptions

Rock Quality Designation 
The O""lit;’ 01 the cote<! rod< """ be measured ""ing the Rock O""lil)l DeslgMtion (ROD) x. defined 

M’

RQO’l(,_ CIJ"..,latiYe !eooth of ’5O!Jnd’ oore sections?; 100 !Dll K2ng 
total drilled length 0/ sectioo being assessed

_e ’sour><!’ rode " assessed 10 be rod< 0/ low stre"9lh or be!!er. TM ROD ~i... on~ 10 Mtuml 
fmetures. lime com" broken by dri/ling 01 hand~"9 (i.e. drilling breaks) then the broken pieces are fined 

bad< together and are not included In the C8"".,1ion 0/ ROD.

Stratification Spacing 
For sedimenlal’)’ rock. the ~ lerms may be used to desctibe the spacing 0/ bedding partirlgs:

..m 

Thinly ~Mted 

laminated 

, -~ 

UNnI be 

Medium bedded 

n.d<J, bedded 

Very !!lid< bedded

Se ration of StratifICation P1~ 

~6mm 

6mmto20mm 

20 mm to 60 mm 

60 mm to 0.2 m 

O.2mtoO.6m 

O.6m!02m 

>Om
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Symbols & Abbreviations

Introduction 

These no"’" sunYnarise abbre’o’iations commonly 
!/sed on bo<eI\oIe O>gs IInd test pit reports.

Drilling or Excavation Methods 
C Core DrillIng 
R Rotart drM’ing 
SFA Spl<al night augen 
NMLC Dia~ core. 52 mm dia 

NQ Dia~ core . 47 mm dia 

HQ Diamond core . 63 mm dia 

PO DIamond core. 61 mm dia

Waler 

~ Water S""I’ 

Y Water level

Sampling and Testing 
A Auge’ sample 
B Bulk sampkl 
o [)Islurbed sample 
E Environmental sample 
U", Undisturbed tube sampko (5Omm) 
W Water sample 

P9 podet I"’r>etrometer (kPal 
PIO Photo lonlsalklo:1 <Ie1ecto< 

Pl Point load strertg!h 1.(50) MPa 

S Standard Penelfation Test 

V Shear v8"" (kPal

Description of Defects in Rock 
The abbre’<iated desctiptions of !tie defects should 

be in !he following ooIet: Depll1, TYI"’. onentatiM. 

Coatir>g. SMpe. Roughness and 0Ihe<. Drilling 
and handling break. ...." "’" usually ir>duded on 

~.",

DeIKl Type 
B Be b’ig plane 
Cs Clay seam 
0" Cleavage 
Cz CrLJSl>ed zone 

Os Decomposed """m 

F FauK 

, -, 

Lam lam"""",, 

PI Parting 
Sz Sheared Zone 

V V""

:11 r".--J,;; " I/’;""--’" -,...:-, 
..,’ . rL’LI~ _f..

Orlentatkln 

The IndiMtion 01 defects" _I" meMUred from 

!tie perpend....ia, to !tie core ""’_

h horizonlal 

" "enical 

sh sub-horizontal 

." sub-verucal

Coating or Infilling Tenn 
dn dean 

co """~ng 
M _~ 

in! infilled 

SIn stained 

~ light 
~ .-

CODling O..crlptor 
ca calcite 

cbs carbonaceous 

" ~, 
Ie iron oxide 

"’" manganese 

s/I sihy

SlIaP’l 

ru 

. 

. 

. 

""

ru_ 

...... 
""M’ 

.- 
undulating

Roughneu 
po polished 

ro _" 
.. slickensided 

= ~ 

’if "erf mugh

~M’ 

. 
~ 

,.

ff&gme<lted 
~ 

’OO~

t
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Symbols & Abbreviations

General

Graphic Symbols for Soil and Rock

-_.
~~~ 
~.tt.1 
m
Soils

t’21Q:j
rrm 
lL.L!.JJ 

~
P 
~ 
I777l 
ILLLJ 

~ 
= 
t:.LLLJ 

m 
m 
m 
= 
~

_OO~

~

Filling

,-

eo.

~,

Silt~ day

Saooy day

Gra\O’elly day

Sha~ clay

"

Clayey siK

Sarldy silt

~oo

~,.,- 

[IJIIJl Silty ..,,00 

~ Gravel 
I ":"y 

~~~ Sa001 graViOI 

~~.~ 
~*~ Tarus

s.dimentary Rocks 

~ Boulder conglomerate
r<>o:q 
~>"..,:,\, ,D.".""...., 
,.""... ..., 

Ld.... . . . . . 

,.... , 

- - . . - 

D 
~...... . . . . . . . . . . . . . . 

m--- --- 

---- 

- 
1m

_om

CongIomemtic sandstone

SandS/one

Sillslone

laminite

MLXlstone. claystone. shale

~

limestone

MKamoll>hlc Roc" 

E==:::;J Slat". ph)’1lite, oeMsl 

f~-~-J G,""ss 

D Qt>M2Jle

Igneous Rocks 

~.+.+J 
~ Granite 

~ Dolerite. basah, andesite

~" , , , , 
r VVI 
U

Dacite, epidote

Tuff. bteccia

--
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TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

Owston Nominees No. .2 Ply LkI 
Land Capability Assessment 

Fairlight Road. Mulgoa (Westem Precinct)

SURFACE LEVEL: 192.5 AHD PIT No: 1 

EASTING: 278381 PROJECT No: 71706 

NORTHING: 6253145 DATE: 191412010 

DIP/AZIMlITH: 900/- SHEET 1 OF 1

i1. DoI>Ih 
,.,

Dosol>tiOll ~ 
~ ~! 

SIraIlI 
a ! 

TOPSOil -1Irm to otlll. 0.", lWOwn, sill)’ (joy with 

.omol ’OOI~, d.mp 

. 

SILTY ClAY - """1 SIiII!O Nt<!, _ _.iIt)’ cloy, c 

me_ to t h plotIIciIy

s.mpIIng tin SIlo T..~

11 =:.
!~P.......,.....T." (-pot’-

"""

.." r
.

..

"L

D \.0

t.’’’’’ mottled red brown_ g,.-;

’y\

..
SHAlE - oxtr.noe/y """ to ><<7""" .t"’ngIh. ~ 
""._, 9flI1 .hole with SOI1IO _,,_ "on<IS

,

E’
-- 

." ,

, -- .... ,

. .

PI OI.",,,,lIoood ot Him 

. ...got _ ...0l>0<I

,

IIlO: C’H~5 50<:1<11"" LOOOED: AP 

WATER OBSERV.o. liONS: No free grour-dw.,er oboe....:! 

RE",...RKS: Survey ’"...’" taken fromsurvey piano p_ by Ufbi. Ply lid

o s..l Penetrometer ,o,s1289.8.l.3 

tiI eon. _"""’10’ ASI2W.~3.2

.-...LEGf:NO --
.::.:t.:.... :;,_....L ,_, -----

-CC._.- .--=.-:-
,T_......~_..., ".... -,_....-- ......._-

"""’ 3. .~. ’0._. .-- ._-
M Douglas Partners 

Geo~ch~lt;s. fnvlronment . GrllUndw,ter



TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

~ton Nominees No. 2 Ply Lid 
Lend CapaOility Assessment 

Fai~jght Road, Mulgoa (We5~em preanct)

SURFACE lEVEL: 189.5 AHO PIT No: 2 

EASTlNO: 276<\18 PROJECT No.: 71706 

NORTHING: 6253277 DATE: 19/412010 

DIP/AZIMUTH: 90"’-- SHEET 1 OF 1

,- 
,.,

DeS<ription 

" 

Slrata 

TOPSOIl. 111m, dofl< brown. oil)’ o>>y wiIJo ..,... 
_lOtI,domp

" 

B! 
o 

~ 

]J, 
, 

M 

,)~ 
0-’ 

J 0.. 
, 

, 

, 

,

SOn & ~ _ TOOlIng

H ~f.
!o.,n___r.., -~-

... ..

,..

,.
SJ\. TY ClAY . O1IH. "’OIllt _n oIIIy cloy, I"" to 
rnodUn pluVoIIy,

tl
, ..

Sl-W.E...rn.moty low OIIWIQII\ It>d"’....ty woot_, 
_._ wilh a..... Itoo.tono banding

,

;

,
.

.

. .
PIl <liloonftlUed at 4.Om 

. !arg.. depIn rN<f\Od

RIG: c... S8 Bockh,,- LOGGED: AP 

WATER oasER.VAnONS: No !tee Qro’u’NtNater _rved 

REIoIAoR.KS: SUMly ..".1& token from """’y ~.". provided by UobI. PI)’ Ud

o SO"" f’filogomo~ AS12~g.5.J.5 

o Cooo P_ ASI2~,5,3.2

, 

I~"PU ..~ .. c...o_.

~~- :;:., _.~ II"<l
, ---

-"’".-- . -...-",-

,’’’’-’’’-*1 "- ...._-_...

",- v ....,__
0.0. ~.1l:.’O. ~ - ,--
M Douglas Partners 

~Ieclmlt$. f"wronlltflnt . GrotmdWi/l~r



TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

OWslon Nomlness Ne>. 2 Ply Lid 
Land Capability Assessment 

Fairljgh1 Road. Mulgoa (Weslern PrBclnC1)

SURFACE LEVEL: 189.0 AHO PIT No: 3 

EASTING: 278591 PROJECT No: 71700 

NORTHING: 6253273 DATE: 191412010 

DIP/AZIMUTH: 90"’-- SHEET 1 OF 1

o.t<lIption " SIorrJoIrq l In &lu TOIling
~,.
.H i !

o,-.,....,r.......’_T..’
,., !~ = (bIow<... lSOmrnJ

~m 0
,"""

-

TOPSOll- 1mI, <I,,,,, _. IiIIj cloy""’" ooono

K< J ,_Ieto,d....,

,.
SILTY cv.y . ,till", fIatd, ......10 """"" sIIy cloy, ~

,0,"
, ,

p’..,loity

h
,"

,.. -_.

".
,

. ""’’’’’’’’ Otan.go _ 00<1;"’1 kom O.1SIn ’"

, ," ,

,

,

..
Sl-W.ElSIt.TSTONE. ’_11’ low to....ry low
’lnor’> h, g..y and "01"190 b~, ._Il._ w;u,

-

,101M ~_t_1wI<l
-
,., ,

-

-

-

-

I~ ,

,, ,., ,

-1!Igh ’~h .""*""’" bond -

-

-

,..
I’ll lo""""""",, at 3."’"

. p-acIf reluul on ironot_ t.""

;.
.

,

RIO: C... 55 _oe LOGGEO: AP 

W"TER OBSEfW.lTlotlS: No Do grou""""ter o....~ 

REM,toRI<;S, SUIV01 _II token fiom "’’Ie’l pion. provido<I b1 Urbia Ply Ltd
o Sor>CIPeoetromoter AS’23g.~,3,3 

~ Co<!o Por>olromolo, AS1U9.e.3.2

, =- 
.0 0 ’_ -- 

’. i:::::.o-- 
--

~ SITU ttUl/OGo > 
,..-......"., .- 
-_.._- 
._-- 
... _..._"""’.... 
. _v....""~ 
~ -- . --

",", ..o

M Douglas Partners 
GeotechRlcs . EnvirOll’rlfm’ Groundwater

-<><e. 

""’" 3. ~ 
. \0



TEST PIT LOG

CLIENT: 

PROJECT; 

LOCATION:

OWston Nominees NO.2 Ply lid 
Land Capability Assessment 

Fairlight Road, Mul""" (Westem Precinct)

SURFACE leVEL: 196.0 AHD PIT No: 4 

EASTlNG: 27sne PROJECT No: 71706 

NORTHING: 6253233 DATE: 191412010 

DIP/AZIMUTH: 90’/- SHEET 1 OF 1

"’-~ .$*"""*’II & ’" S4u T~

!,~.. .B’ J
"""’""" P.....",_ TOOl

,-, ,~ t=.t. -po< ’’’’’""’’I

’no 0,
,... ..

TOPSOIL. $1;<<. ~.’" >row". silly doy -..It" - - 

-i 0
,

C,,,

Y.
Sll TV ClJIY _ ,till to -...., .1111. .._ re<I _ """

_.it)’ ...,. low to medium pIooticlty 
0 .,

,

L,
SHALE. modlo,Jm _ogItI, .IIgtIlyWN_ to frotII. 

~ ,.

.

_..... --- ,
, ,,,’ ,

-

,,’
PII:<IitconIinuedotl.1m

. rellJsoIln """..., .U.nglh .h.1o

,

,

,, ,

,

,

-

,
.

,

-

.
.

,
,

,
,

RIG: C- 55 _oe LOGGED: M’ 

W"TER OEISEfW" lIONS: "’0 free grou""~.I.r observed 

REMAR~S’ SUIVe)’ Iovelo ~." from ...0101 pion, p,,,,,kjed by VII>lo Ply lid

o Sond FW....,,’..~- M>128U.3.3 

C’lI Cooo P_er ̂SI~ 9.8.3,2

~ ".. ,.~, c""""""
._.- ~-.., ....
,--’ ---

-,,-- ,-_..-

,’’’’’_.-*> ... ....""’-_....
-- v _-.....~

Dolo, 3.~. ""0- ~ -- ’--

Douglas Partners 
Geo/ecltnlca . Envlronmtml. GroundwiJIflf



TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

Owston Nominees No 2 Ply Lid 
Land Capability Assessment 

Fai~lght Road, Mulgo. (Weslem Precinct)

SURFACE LEVEL: 195.0 AHD PIT No: 5 

EASTlNG: 278892 PROJECT No: 71706 

NORTHING: 6253156 DATE: 191412010 

OIPIAZlMUTH: 90./- SHEET 1 OF 1

~,. 
’" 
(m)

DeS<r1>tion 

. 

SUllO> 

TOPSOIL.1I<m to .tiII. do’" tIt_.IIIy""’y..nll..,..,.. 

~ 
, 

’_""~ 0.’ 

o

s,o""<’’’Il ~ 10 SIIu Tel1, 

’! 
!if=!

~_IOfT... 
_Plt’_

.," "

0.20

,
SILTY ClAY. .ti~ to.-y otiW. ’IOtt.. ..., r.r-n..-.:l 
_, ..,. cloy, ..-.m to ~ ,...Ii

,
" 

0.’

o.
SIW.E - ..lrWMIy low to very.... .Irt~". ~ to 
_ototy weo""’,oO, gW; ..,.. """ -.. rron.l",," 

.".

_-_ 0", .

Um: _""" to high otrong,"

.

’.1 
Plt _"2.1m 

- p<o<ticol refoool ~ mecllIon IOl’Ollh Ohnglh "’.10

-_- 0 2.0 ,

,
,

, . .

RIG: ca... 511 Ba<n!oe tOGGEO: AP 

WATER oeSERV...TIONS: No 1_ g’’’’’’’’’’’’"’’’ _...00 

REMARI{$: E . Eo>’lron""’nlal .."’pit 
S"lWIIlevels _n Irom ""’ty ~.". provi(I..:I b1 u.... PI)’ Lt<I

o Sand _"","lOI ,o,s,. .S.U 

Ii1l C<inoPenetromtt<< 121W.&.3.2

~.. ~ ~o~ ~=o
._.-

=" -..... ""~
0-- ---

-~.-- . --"’-

,’-’-~_.’" ... _"’_’’’’~’’’’’
-- ~ =:;-....., -- 0- S.t-.to,--

M Douglas Partners 
GNI,ronlca . Enl’lro nt8 . Gnwm1w,’er



TEST PIT LOG

CUENT: 

PROJECT: 

LOCATION:

QwstOI1 Nominees No.2 Ply Lid 
Land Capatlility Assessment 

Fairlight Road. Mulgoa (Wes!em Precinct)

SURfACE LEVEL: 181.0AHD PIT No: 6 

eASTlNG: 279079 PROJECT No: 71706 

NORTHING: 6253239 DATE: 191412010 

DIP/AZIMUTH: \10’1- SHEET t OF 1

~,. 
. 
,~

DeIlC~p!iOn 

SlrallO

S.~& InS<OJTO>>ng, 

H! 
o e

."""

TOPSOll- ,lit!, ~.’" b"""". ..... cia, wIlI1 WIlt 

i 
_,d.",~ 

SilTY ClAY _.III!, reo _oily CI01. ....tomedllJm L 

plnUciIy

H =!
oyn.,.., __T... 

c-. ~ 11S<mn)

o 0.."

o 0.’

! , 
".. 

SlW.E - __mol)’ low .lI’4 oxIfemoIy_....,~_ 0 
Q"’)’ Ihalo -..it". trIO.,. of orange brown.1Iy <lay _:-

...

. _ .1ref>g . ’"IitJlly ....1>0,.. Imm 1.2..

Pit dio<l:>nlln<oocl at 1.4m 

. praClleol ,.,.,... 10 _Ium ,"englll_

, ,

.

,

.

.

.

.

.

,

.

.

.

- 
,

.
.

RIG: e e S8 Backhoe lOGGED: AP 

WATER OBSERVATIONS: No If-. grou_ate, o erved 

REMARKS: SUMlyleve1a Ilk"" from "rve)’ .... provided by Urbi. Ply Lid

o Sond Ponol~.. AS12 .e.3.3 

!!II C.... P<o,""""otnr AS12~9,e,3,2

.- SITU ;.~.r~ ’"~
.;:r;...""l""_ .. -,. , :::;00. ...,-...-

~*l2C.~.- . -...r.;::--,""-"-0’1 "-.... -’--
-- . ---

o-3.~.IO0 ,. ~ -- ._-
~Douglas Partners 

GtDwmnlcs’ Envlnmmelll. Grfl/ndlllaler



TEST PIT LOG

CUENT: 

PROJECT: 

LOCATION:

OWston Nominees No, 2 Ply Ltd 
Land Capability Assessment 

Faj~i9ht Road, Mulgoa (Westem Precinct)

SURFACE LEVEL; 190.5 AHD PIT No: 7 

EASTING: 278920 PROJECT No: 71706 

NORTHING: 6253280 DATE: 19/412010 

DIP/AZIMUTH: 90’,- SHEET 1 OF 1

~-~ .SIO" & I. SiI>J roPng
.,..
.B !!Ilyr\lol’ __ Too<.

,., ~ 1 t:,~t. -~-
,~. 0

e I ... .. ..

TllPSOJl- J\<<n, .", _ o.Ry cloy witlltomt

~, ,_,d.mp

...

". ..
SILTY CLAY. 011H. mon-.:.. ’*" _ on<l gf’O)’. filly

...doy, low to moO~ pIOWcity
,

...

..
,
..

.
. .

.
-

.SHOJ..l . moO..., OIrongtl\, olQNIy __. "’""
-

-

PI, dis"""""’-’td at 1.4m
.

- A!lua.. 00 modkJm _1ll ...~..

.

,
,

.

.

.
,

.

;
.

.

.
.

.

.

.

RIG: C... 58 Bad",,- LOGGEO, A,P 

WATER OBSERVATIONS: No fr.. groo,md...te, oboelVed 

REMARKS: SUI\tt’y _ token horn """0’1 pliO" provilled by Urbil P’ty Lid

o Sal’l(l Ponttr_ "5\289.&.3.3 

o COOOP.....’mm.w AS’289.S,J.2

..,.. Slru :.~,.o Lt: ’ Qll!CKI’D
.~-=... ~-..., "..-. --- --.w._ . ---=...,,--~_..., ...- .__....
-- . _v-’’’’’l __3.~."’".~- . __ 1__

~Douglas Partners 
Geo~chltl". Enllllonmem. GrourrdWal r



TEST PIT LOG

CUENT: 

PROJECT: 

LOCATION:

Owston Nomlnee$ No. 2 Ply LId 
Land Capability As,onsment 
Fal~lght Road, MulgOll (Western Precinct)

SURFACE LEVEL: 160.5 AHD PIT No: 8 

EASTlNG: 279C145 PROJECT No; 71706 

NORTHING: 6253429 DATE: 19/4/2010 

DIP/AZIMUTH: 90’/- SHEET 1 OF 1

,- 
,~,

~~n ~ 

" .. 
! ’" 

_. 0 

TOPSOIL_01I11 d.ork t>rooon,.~ doywllh..,.... 

I 
,ootletl. domp 

.. 

. 

SILTY Cl..AY . .111I. Nd _.!IlIy <toy with. lraCO 01 
_. mo<Ium ptootl<l!y 0

S~~"’SiI<J r..1>Jg

1 i =!
nr-_TOII 
_ po< ’"""""l

...

."

..

. _ ’*’ brown ofIIl grey. """ . lrooo 01 ironslono
o 1.0

,

u
SI<O.LE. .....rMIy .... to ~ ~ _OIl’" ..vomol)o 
weottoer.<l. ’Pt’I"’’’’

rJ

. -- 

... .

..

2.$nI: .... to.-... ’1Nng"’. o.l;llIIl’_.........
.

.

Pit diJccnlnuo<l.t 3.’’’’ 

. ..._ rtfIJooI on me< st""lJt~ ,holo

.
.

RIG: C...~6B_ LOGGED: ~ 

WA. TER OBSERVATIONS: No Iree Qrou_ate, """""" 

REMARKS: Survey ....... taken from OJrYe)’ p/3no provided Uibi. pty It<l

D Sond Pen<1rOlMlor ASt2 .e.3.3 

r eo.. ~r AS’2$H,3,2

,.. 011"’" ~o;,.~o ",,"CO’D.’--
=: -....._-.~--". ,---..-

~.M_ . -..::::!-.~,__~_’" ....... -_....

~_. . _v__
__~ ."". .. --- ._....

Douglas Partners 
G’a/4eh" ff . EnvlrDnment . Groundw81~r



TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

OWston Nominees NO.2 Ply Lid 
Land Capability Asse!’ ment 

Fairlight Road, Mulgoa (Western Precinct)

SURFAce LEVEL: 185.5 AHD PIT No: 9 

EASTlNG; 276556 PROJECT No: 71706 

NORTHING: 6253390 OATE: 19/412010 

DIP/AZIMUTH: 90’/-- SHEET 1 OF 1

IT~,. 
I~ \m)

~- 

" 

Str.t.

SompI I In., r......" 

~J 
o !! i ~,f.
!~""",,,,....T... _....,""""’1

"" .

o G.2!I

- """’" rnn.lOno ......;,g II’<Im D.1Im
o 0.5

,_J 

’"1’
o ,..

u
SHALE -"""""’Iy lOW ’~tn O>ctreme/y wootlw’o<l. 
g.......,...
.

. Ir""",,,," bOn,,, ""_" u,.."" 2.5m

, -- 0 ,.. ,

,

" 

u ~.N~ ~~":=~ rmdoraIety 
PIt dl.conolnuo<l <>t 2.1m 

- ",.CIicoI ",fuN! on medlumo’*’!;lm ......._
, ,

. .

.

o Sand Ponetromote< ASI2~,6,3.3 

tg eooo_tor ASl~9_e_)..2

,~~ 

~ =.- 
. -- 
u. __,,__, 

,. -- _.
~ _u 

__3.~1Q ~Douglas Partners 
Geotechnl". Envll’I1n~1 . Grcundw ltr



TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION;

Ows’.on Nominees No. 2 Ply lid 
Land Capability Assessment 

Fai~ight Road, Mulgoa (Weslern Precinct)

SURFACE LEVEL: 189.0 AHD PIT No: 10 

EASTlNQ: 276615 PROJECT No: 71706 

NORTliING: 6253493 DATE; 191412010 

DIP/AZIMUTH: 90./- SHEET 1 OF 1

Deplh 
,-,

Deotol>tion ~ 
of ! !. 

SI",t;> <!! ~ 

TOPSOIl-1Irm to .tiII. dork - oily cloy - """"’1f. _.~.rnp 0.’ 

o 

SILlY ClAY . loft 10 11m>, ""’_ r.l br"",,"" grey, E 

siJIy clay""" . ~_ OIlrooot<mo g,...ol. .....,;"’" to 
~ pI..1icity

SatopIog $ I. s-.. T..*’I/

H =:.!
o.__T... 

(tIbw$r-’_

.".

..

’" 

"

, . o 1.1

ISHoO.lE. low I. "*""’" ’1renVd>. slightly ....-, 
-. 

P~~"_,’U", 
. "’foul "" mo<Iium .-.gU1 .r....

- 

.
,

,
,

.
.

RIG: CU. 58 Back",,- LOGGED: AP 

WATER OBSERVATIONS: No I," gro"n<I~O!or OWerved 

REMARKS: E . EnvIronmentol .ampIt 
S~ _Is laken from """’1 p.... by U<bls Ply lid

o sam __ 1<S12Sg,5.3.3 

C"3 Cone Pe""""",,,lOr AS12 .e.3.Z

,. .. ,"".J CHfC"-D
.--"

:;\’, =’:-::J:",--
-Pa,._.- .-----

,-"’~’~--I "̂""’...._,--

""’- ._v....ll’., _, ~,~_,o, ,- ._-
~Douglas Partners 

Geo/ech"lcs . Emt/r nmenl_ Grcu"dwaler



TEST PIT LOG

CUENT: 

PROJECT; 

LOCATION:

OWston Nominees No. 2 Ply Ud 
larK! Capability Asses’meot 

Fai~ight Road, Mulgol (Westem Prednct)

SURFACE LEVEL: 186.0 AHD PIT No: 11 

E"STING: 278939 PROJECT No; 71706 

NORTHING: 6253518 DATE: 191412010 

DIP/AZIMUTH: 90"- SHEET 1 OF 1

"". 
0: 

(ml

Deoai,olion .\I~"’G . .. SiIu Tnling 

" B ! . II _. Strata CI f- g ~ 

TOPSOIL. form III .tiII. .", - d1y ".y...., """"it ’<)0\101$, d.rnp 
0.’ 

, 
" 

SlLTYCLAY-very.IIII,Otongtt>rown.dI\’c1a’;w;"" r:1 E_ 
".. 

"""" oIlrnn.1<InO g’_. .-.." plOS1IdI~ 0-" 
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TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

OW5tQn Nominees Nc. 2 Ply Ltd 
Land Capatlility Assessment 

Fairlight Road, MulgO (Weslern Precinct)

SURFACE LEVEL: 174.5AHD PIT No: 12 

EASTING: 279174 PROJECT No: 71700 

NORTliING: 6253552 DATE: 191412010 

DIP/AZIMUTH: <;;0’/-- SHEET 1 OF 1
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TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

OWston Nominees NO.2 Ply Lid 
Land Capability Assessment 

Fairlight Road, MulQo~ (Westem Preclnc1)

SURfACE LEVEL: 184.$ AHO PIT No: 13 

EASTlNG: 278656 PROJECT No: 71706 

NORTHING: 6253547 DATE: 201412010 

DIP/AZIMUTH: 90’/- SHEET 1 OF 1
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TEST PIT LOG

CUENT: 

PROJeCT: 

LOCATION:

Owslon Nominees No 2 Ply Lkl 
Land Capability Assessment 

Fai~ighl Road, Mulgoa (Western Precinct)

SURFACE L EL: 165.0AHD PIT No: 14 

EASTING: 278759 PROJECT No: 71706 

NORTHING: 6253597 DATE: 201412010 

DIP/AZIMUTH: 90’/- SHEET 1 OF 1
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TEST PIT LOG

CLIENT: 

PROJECT; 

LOCATION:

OwstOll Nominees No Z Ply lid 
Land Capability Assessment 
Fairlight Road, Mulgoa (Weslern Precinct)

SURFACE LEVEL: 179.0 AHD PIT No: 15 

EASTTNG: 279064 PROJECT No: 71700 

NORTHING: 6253652 DATE: 201412010 

DIP/AZIMUTH: 90./-- SHEET 1 OF 1
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TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

Owston Nomlnef!s No. 2 Ply Ltd 
Land Capability Assessment 

Fai~ighl Road, Mulgo,a (Westem Precinct)

SURFACE LEVEL: 172.0 AHD PIT No: 16 

EASTlNG: 279206 PROJECT No: 7171)6 

NORTHING: 6253740 DATE: 201412010 

PIP/AZIMUTH: 90’/_ SHEET 1 OF 1
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TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

QwstQO Nominees NQ 2 Ply lid 
Land Capai)ilily Asse!sment 
Fa;~lght Road, Mulgoa (Westem Precinct)

SURFACE LEVEL: 176.0 AHD PIT No: 17 

EASTlNG: 279027 PROJECT No: 71706 

NORTHING: 6253814 DATE: 201412010 

DIP/AZIMUTH: 90"- SHEET 1 OF 1
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TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

Owston Nominees No. 2 Ply Lid 
Land Capability Assetsment 
Fal~lght Road, Mulgoa (Western Precinct)

SURFACE LEVEL: 173.5 AHD PIT No: 18 

EASTING: 279206 PROJECT NI): 71706 

NORTHING: 6253859 DATE: 201412010 

DIP/AZIMUTH: 90.’_ SHE 1 OF 1
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TEST PIT LOG

CUENT: 

PROJECT: 

LOCATION:

Owston Nominees NO.2 Ply Lid 
land Capability Asse~5I11ent 
Fairlight Road. Mulgoa (Western Precinc1)

SURFACE LEVEL: 174,0 AHD PIT No: 19 

EASTING: 279289 PROJECT No: 71706 

NORTHING: 6253955 DATE: 201412010 

DIP/AZIMUTH: 90.1_ SHEET 1 OF 1
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TEST PIT LOG

CUENT: 

PROJECT: 

LOCATION:

Owston Nominees No 2 Ply Lid 
Land Capabllity Asse!smenl 
Fai~lght Road. Mulgoa (Western Precinct)

SURFACE LEVEL: 177.5 AHD PIT No: 20 

EASTINQ; 279004 PROJECT No: 71706 

NORTHING: 6253925 DATE: 201412010 

DIP/AZIMUTH: 9001- SHEET 1 OF 1
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TEST PIT LOG

CLIENT; 

PROJECT: 

LOCATION:

Owston Nominees No 2 Ply L1d 
Land Capability AsSMsment 
Fal~igh! Road, Mulgoa (Western PreclnC1)

SURFACE LEVEL: 177.0 AHD PIT No: 21 

EASTING: 278946 PROJECT No: 71706 

NORTHING: 62S.047 DATE: 21/412010 

DIP/AZIMUTH: 90’/- SHEET 1 OF 1
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TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

Owston Nominees No 2 Ply lid 
Land Capability Asse!sment 

Fai~ighl Road, Mulgoa (Western Precinct)

SURFACE LEVEL: 176.0 AHO PIT No: 22 

EASTlNG: 279019 PROJECT No: 717C 

NORTHING: 6254154 DATE: 20W2010 

DIP/AZIMUTH: 90’/-- SHEET 1 OF 1
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TEST PIT LOG

CUENT: 

PROJECT: 

LOCATION:

OwstQn Nominees NO.2 Ply ltd 
Land Capability Assessment 

Fai~lght Road, MulgOll (Weslem Precinct)

SURfACE LEVEL: 178.0 AHD PIT No: 23 

EASTING: 279232 PROJECT No: 71706 

NORTHING: 6254076 DATE: 201412010 

DIP/AZIMUTH: 90’/- SHEET 1 OF 1
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TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATlON:

Owston Nominees NO.2 Ply Lid 
Land Capability Assessment 

Fairlight Road, Mulgoa (Wes!em Precinct)

SURFACE LEVEL: 167.0 AHD PIT No: 24 

EA$T1NG: 279453 PROJECT No: 71706 

NORTHING: 6254029 DATE: 2,,4/2010 

DIP/AZIMUTH: 90’/- SHEET 1 OF 1
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TEST PIT LOG

CLIENT: 

PROJECT: 

LOCATION:

Owston Nominees NO.2 Ply LId 
Land Capability Assessment 

FaiMight Road, Mulgoa (We5:em Precinct)

SURFACE LEVEL: 164.0AHD PIT No: 25 

EASTlNG: 279589 PROJECT No: 71706 

NORTHING: 6254173 DATE; 21/412010 

OIPIAZlMUTli: 90’/- SHEET 1 OF 1

"’

o.oorlpljoo 

. 

$t~. 

TOPSOIL _ ."" """",,, .iIIy cIa~ with aomo_. 
.- 

SILTY ClAY - $Ijff 10 W<’I oIiII, uangoo _ and ,"" 
brown, oily or.y wi1h.orno """"’- get’" .... . ~..,. 

Of ....., low to .-.m pIaollcl1\-

.11 ~~..SiOJT.1Iing 

H! . ’I = 
~" 
,
!DrNmIc .......",_ T." ~I""’-

o.plh 
,.,

... .. .

" 

.. 

, OA 

{-u

J
,

-, 
,

~
.,

SANOSTot.E. ’’’’’0""", low ~, &>:ItemoIy 
_hot.... g...,.. IkloIO medtung_ ......._

.

, . .<,’

.
2-Om, "*""".~

.

’,’
PIt ~i.contln.....ht1, 1m 

. reMlI on rno<l.." strenglh undS1",,"

i . .

, . .

RIG, C.... 511 8001<11.,. LOGGED: AP

W’" TER OBSERVATIONS: No free groU""",.te, oIl..,rved 

REMARKS: E . En""onrnel1l11lumplo 

, :r:..-::..’"~’.:’:"";;...~:-~’F:;"I . .....- . -=_ ,""’-C> 
~ r__~_"J "’-.... __.... 

c 1:’- ~ =---. __ _’3:it./O

o So"" Peno1rorno1or ,os!Z89.6.J.3 

C..... F’el...""..~, M12ag.~,3.2

~Douglas Partners 
G, /B h"lC$ . EnWTOIImtOl. Groornlwaln



TEST PIT LOG

CLIENT; 

PROJECT, 

LOCATION:

Owston Nominees NQ.2 Ply Lid 
Land Capability Ass&Ssmem 
Fai~lght Road, Mulgoa (Westem Prednct)

SURFACE LfVEL: 172.5 AHD PIT No: 26 
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NORTHING: 6254270 DATE: 211412010 
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TEST PIT LOG
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TEST PIT LOG
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TEST PIT LOG
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LarJd Capability Assessment 
Fai~lght Road, Mulgoa (Western Precinct)
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TEST PIT LOG
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Appendix D

Field Work Results (Current)



BOREHOLE LOG
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BOREHOLE LOG
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Appendix E

Laboratory Test Results (2010)
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Sulp/late, S04 1:5 so twater """ ". ,~ ".’"

EnlJirolab RelererlC<l: 

Revision No:

409H 

RO>

.A 
NATA 

’V

Page40f 11

-,,"’’’’’’ 

n: KNOC"-l 
eo..",...o.



Client Reference: 71706, Mulooa

MI_~ II>o<g - ooiI

0", R-.noo: ~"’ 401W7-’17 -,~ -,~ -,~ .00II47-5’

YOU"R........... _...... TP11’11,5 TP"4I20 TP’I<112.5 lPl200.25 TP’200.5

~~- ............ 1!W0/2010 llW412Q’O ’lW4I2Q1O llWo11201O ll 1O

"".- ~ ~ ~ ~ ~

Dot" prepon>d ~ 141!i12010 ’~10 1~10 ’4I.l12010 ,~.

Dote _Iysod ~ 11~1O 17.Q5110 17005/10 1111W’0 11/05110

pH l:S00iI:wlI".. ~,- ~.~ ".. " "

EledJical CorojUCliYity’:5 ooiI,.....’ ".~ ’" ’00 M 00 ~

RooIotIYItyln 001’ -~ "’00 00 M ,.

ChIoricIo. CI ’:5 so w_ .... I~I I,., "., ~ ~

SulphollO. S04 ’:5 00II:"’.10< .... I~I .., "" ~ ~

’-I"""--..olnotg - ooiI

O",R-""’: ~, -,~ 00941.~3 40047-5-1 -,~ -,~

Yo", R........,.,. _.......... 1P12011-O TP12011,6 1P12(W2.0 TP1l71Q.25 TPl21~.

DoI.So"..,... _......... I!WO/201O l1lAl412010 l1 10 190Q4J20’0 ll ’O

Typo "’_Ie ~ ~ ~ ~ ~

D...~,od ~ 1~1O 1~10 141!5J2O’0 ’~10 ’~10

DOI....1ysed ~ 171051’0 17.Q5110 17~O 17.1;)5110 17.1;)5110

pH "5 ooOl_... ~~" "", , ,. "

EIecbicaI~’:5_w_ ,,- "M ~ "’ "

RooIoIMtyln 00’. -~ ’00 " ~ ,. ’00

ChIorkIo. Cll:5 00II_ .", 10’ "" "’ <00 <00

SUp/late, S04’:5 ao _r ... ’" "" "^’ ~ "

Miscda.-r. """’11. 00II

OUr Reter<<>oe: ~~ 40947.57 -,~ -,~ -,~ ~7~1

yOU" Role,..,.,. -- TP12711.0 TPl21/U TPI21I2.0 TPI3’/(l.2!i TP’3111.0

-,- ’9I04I20’0 l1 10 190Q4J20,O ’9 ’0 ’9 ’0

Typo "’... ~ ~ ~ ~ ~

DOl.~red ~ ’4/512010 1~10 1~10 14J5/20,O ,4Jy.OQ’0

DOlU",,1ysed ~ 17105110 17.05110 17~O l1.o!!il0 H.c5I10

pH 1:5 00II,...", "’- ., ",.. ... ..,

Eledrical CorduClMty ’:5 soiI_, ,..,. """""

_MI:f In soli. _. - ’" - ,. -

ChIorido. CI ’:5 soiI,",OI’" - I’"J ’’’’’ ’’’’’ ~ "^’

SUpnate. S04 1:5 00II,"""" - I,", ’’’’’ .., ~ "^’
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Clien1 Reference: 71706, MlIlgoa

Mioool__lnotg -0011

0\Ir R_noo, ~"’ -,~ -,~

Yo", RoI..GIIOO ------------ TP131!1.5 TPI31I2.Q

Oo1.S.mpeo ------_.... lUl0/2010 1!W4/2010

TW- ,"’.mple ~ ~

081& "...""red . 141512010 ’~10

081& _lysod .11~0 17.05110

oil 1:5 ooiI:wa1... ~,- "’ ..

EIe_ Cord.>o:livIIy ’:5 ooh."oo ""~ ,. "

RooiSlMtyIn ooi" _. .W ~
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Client Reference: 71706, Mulgoa

~ao

()u" ReI.......,.: ~"’ ~.7-2 40941~ -40941-1’ 40901-1; 401147_20

y"", Ref",,,,,,,,, ----- ,~, TPM.l.5 TP1:>/M TPHW,25 ~~,

[)aI.Sampled . 1910412010 19,0412(110 1~10 19104J2010 19104J2010

Ty o(""",pIe W ~ ~ W ~

-~. -’" .~ O.H .~ .." 0.13

Exc~K’ -’" 0.13 0.16 0,19 .~ .~

-",. -~ "’ ".. 0." ,..

~bIoNo’ -’" 0.77 ’M ’.M .." 0.39

~-’-"" -’" "" .. U ..,

6" ,,.. 12,8 ’" 16.1 ...

~a,

()u" _.""": ~"’ 40947-2/5 -,~ -,~ 4(I9oIHl 40941061

y"", ReI.,....., _.- TP22 ,5 TP10610. TPl111O.5 TPl20/0.5 TP127/1.0

DaloSamj ---- 190(1412010 l!M14J2()10 l1MW2010 191002010 191002010

Typo 0( oample ~ ~ ~ ~ ~

Exd’oo<IgH Co’ -’" 0.16 ... ",.. ,.

E>.eNo~K’ -’" 0.1’ ... .~ 0.12 0,18

E><dwogoeOIo Mg’ -’" ... M .. ,.. ..,

E><dwogoeOIo No’ -’" 0.37 ,., " ." 0,52

c.o:ion EJd’e~ Copod:y’ -’"".., " .. ..,

6’ ,M 1’.9 11,g .. ,.
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ellelll Reference: 71706, Mulgoa

_. 

u..

-......, 

pH ,_ """II pH mete, ond electro<!.., ._oc.wilhAPliA 20th EO, ’50O-H,.

u., Con:I<ICIIYly OtICISal ty. me.oured uol"l,lO oono’u<<Mty cell.,.. oedlcoted _. in acrorn...-q with 

Al’HA2510 20lI’l e 0 and Raymeno: & HlWinsorL

LAB-a1 iIIIkIoo. a _oI.."ion. are _m 1>’/ Ion Ctilomatograpl’ly. in accor<laoco with APHA 2111 EO. 
.110).8,

_1..23 Oderminalion a_~"" ot(i.,... Ino’ catloo .’clIao’1Qe ca~.. ooi.
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Client Reference: 71706. MlIl a

QU.....ITY COfiTROL ~"’ ~ ~.~ DlJpkoleStnt O\ oto_ Spllo.eSmI --

R_’ery

~OI""’ll-soIl IIaso IIluj:IIcoIe IYPD

--~ ,~~ 40947_1 101l5I20101110/512010 LCS-l 14I05I2010

."

~....tyood . ,- 40947.1 17,()15/10 1117~10 ~" 14I05I2010

."

pHl:S ooiI"’oter ~- ~, "" 40947.1 7.eM7.6I1RPD:O LeS-l W%

E~Co<iductMly "-,~., ". <40947_1 .. 1"1 RP\); 0 ~" ’00’

1:5 .oboote,

ResislN in ..,ir _m ,~, ". 40947.1 230. 2:ll1 RPD: 0 ~" ’00’

C_.ClU -,~., ’" 40947.1 ln171RPD:0 LCS-l W.
....:walll’

~S041:5 -,~., ’" 40947.1 U 1 J.g II RPIl: J ~., ,ro_

....:w~""

QU.....ITY CONTROL ~"’ ~ ~.~ DlJplcale Stnt Dupiicoto_ -~ Spin.".

,-~
~ !lase i o..pIi llloRPO

~_c.’ _’00 .., MolIIIs,ZJ <0-01 0l0\I47.2 0,000 1 0.000 I RPIl: 16 LeS.l ’00%

0

~_._’00 .., MolIIIs,ZJ <om ~0\I47.2 0,13 1 0.1411 RPIl: 7 LCS-l ’00%

0

E’<:1>rlngoable Mg- _’00 ." MetaIs,ZJ <0.01 40947.2 9,51 g,g 1 RPO: 4 LCS.l ,~%

0

E,OI’>OrIIJeoble No’ _’00 .., MtotaIs,ZJ <om <40947.2 0,77110.821 RPO: e c~, ,.%

0

Co E><Noge _’00 , MtolIII..2:l <1.0 40947.2 111’11IRP1l:0 "" I"
-,- 0

~ % , MolIIlo.2:l .1.0 409’7-2. 1.-417,51IRPO:t ’" ..

QU.....ITY CONTROL ~IlS 0..11- SmI .,,~ Splto SmI S n""~

Miocol~olnorV’ sol B..... Dupllcoio . I4RPO

DatIl Pf’II’I’r<<! ’09017.11 101l5I201011101l5I2010 LC&Z 14I05I2010

Date """lysod 409011.11 17,()15/101117.Q5110 ~.. ,~.

pH 1:5 ....:wator ~~. 0090t7." 5.4I1S.7I1RP1l:5 LCS.2 W,

EIectriO-llll Condo.ocIIW;y 1:5 "- 00047." lJllJIIRPO:O LCS-2 ’00’

soiI_te,

R~insoir _m 0090t7." 710 U 110 I RPD: 0 LCS.2 ’00_

c_,auooil_ """ "" ." LeS.2 00%

S~S041:5 """ "" "" LCS.2 00%

soiI_ler
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M .,.nce: ,.,,

OUALITY CONTROL ~~ ~,~ _. _.~ Spika"~

~1aneoo.1...,...-ooII !!aM . Do.J . %/\PO

Dale p"’p"rod , 40947_22 1415r.101011 1~10 _41-2 1 01I05I2O 1 0

DOIUIl’’Yood , 401147_22 , 7.05110 M 17,(6/10 40941-2 1 \lJ05I2O 1 0

pH 1:!i 0011,...... ~- 40947_22 Mil 8.411 RPO: 0 .. ".

ReoIstMIy In 00II’ _. 40\147.22 :>00 11350 II ~D: J ." ".

CNorIde. a 1:5 ooiI:...__ .... 4()9.17.22 5,6115,~ II RPO; 0 40947.2 ,,~

SUlpr!4I , SO< ’;0 """ oIW<1-ZZ ~2.0 I <2.0 40947-2 ,~

soil_let

OOALITY CONTROl ~~ ~,- -- S~S... Sp ke%RecoveIy

r.bcelaneoo.loorg -0011 Base . ~ . ’!IoIU’O

Date Pl"Parod , 40947.33 14B2010 110115n010 40941.50! 1"1512010

--- , _09<’_33 17.1)5110 I ,71OS110 -,~ ,~’O

pH 106 ooiI:wa!or ~- 401147_33 MIMIRPO;4 ,., ..

E_calCoOO~1:5 ..~ 401147-33 12~121RPO:O .., ’"
..,i:wator

R_t>’lnoor _. 4OIi47.;J3 11I3(l11 RPD: 0 ". ’"

ChIoride,a 1:51<111_ .,,, Pm Pm 40041.M ~<

Su~,S041:5 .... Pm Pm _m 00<

soil:w&tor

OUALITY CONTROl. ~". ...~ "-

1oOI........-..loorg _ 0011 BOI" , Du~ . ’IroRPO

O~_ , -,- 141S120101’~’O

DOWI.....1ysed ,-,- 17 10111~10

pH 1:5 ooiI:waler ,,~. -,- 6.2 ~ &.J" RKl: 2

E_~l:5 ,- -,- 21I1t~IIRPD:l0
1Oil:_1Ot

RooisIMtyln..,ll" _. -,- -I$’)I $30 I RP’O: 10

Chloride. Cll:5 0(II:w_ ..., Pm Pm

Sulp’Iote. S04 1:5 ..., Pm Pm
ooIl:_er

~,~ ~~ CUp. SmI’ ,-

_~.Ioorg _1<IiI Bue . Duplicate. %RPIl

O""’_red , -,~ 141S12010~1~10

O,*_lysed , -,~ 17.Q5i10 111_10

pH1:S""_er ,,- -,~ 5.-4115.511 RPO; 2

elodJ101I C<i<>;I<JCtMy 1 ~ ""’. -,~ e\U~IIRPO;J
oob’trte’

ReolstM!y in d" _. -,~ lW ’lti1l . RPD: 0

""_. CI "5 ooil_ .... -,~ <2011<20

Wpt\ate. SOt, ~ .... -,~ <2011<20
>o~,...a\.r

CIIe Rtof 7 70 M Igon
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Client Reference: 71706, Mulgoa

Report Comments: 

SulphalelChlorlde: PQL raised by a laCIOr 01 Xl0 sor sam~ 13,39,40,41,43,51,55.56,60 due to sample matrix, 
Asbestos was analysed by Approved Identifier. Not appiicable lor Ihls job 
Asbestos was authorised by Apprm’ed Signatory: Not applicable lor this job 
INS: Insufficient sample for this test NT: Not tested POL: Practical Quantitation Limit <: Less than >: Great.., than 

RPD: Relati"" Percent Difference NA: Test nol required LCS: Laboratory Control Sample NR: Not requested

Qual~y Comrol Definitions 

Blank: This Is the component of tho analytical signal which is not derIVed from 100 sample but from reagents. 
glassware ele. can be determined ty processing so/IIents aoct reagents in exacdy the same manner as for samples. 
Duplicate: This Is the compie!.. duplicate analysis of a sample from the process batch. If possible. the sample 
selected shot.lld be one where the onalyte conceolraUon Is easily measurable. 
MatrlK Spike: A portion of the sam~e Is spiked with a known concenlmtion of target analyte. The purpose of the matrix 

spike is to monitor 100 perfonnance of the analytical method used and tD determine whether matrix lmerterences exist 
LCS (Laboratory Conlrol Samplel: This comp~ses either a staodard reference material or a control matrix (such as a blank 
sand or W3tef) fortified with analytes representaU"a oHhe aoalyte class. It is simply a check sampla. 
StI’togate Spike: Surrogates are known additions to each sample, blank, matrix spika and LCS 10 a balch. of compounds 
which are similar to the analyte of Irterest, however are nol expected to be found In real samples. 

Laboratory Acceptance Criteria: 

DupRe!)I’ sample and matrix spih recoveries may not ba raporlad on .marler jobs. ho.....ver. were al16lyud el e freqUflncy 
10 meel or exceed NEPM rnqu mMIs. All sampies ert 16SIed In batches of 20, Th~ dupllcale sample RPD and malri. 

spJ~a r(JCO’ol6rles lor the sample bal h \OWe lOI!hln Jaboralory acceptance criteria, 

Duplicates: <5xPOL - any RPO is acceptable; >5xPQL _ 0-50% RPO is acceplable. 
Ma!rlx Spikes and LeS: Ge.....raly 70-130% for inorganlcslmetals; 60-140% for organics and 10_140% for 
SVOC and spectate<l phenols is acooptable. Surrogates: 60.140% Is acceptable for genel8l organics aod 10-140% for
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Envirolab Services Pty Ltd 
ABN 37112 535 645 

12 Ashley 51 Chatswood NSW 2067 
ph 0299585801 fax 02 9958 5803 mob 0400 88 5292 

emall: tnotaras@envirolabservlces.com.au

Douglas Partners 
96 Hermitage Rd 
West Ryde 2114

Att: Adam Podnar

Re: 71706, Mulgoa

Soil Texture was determined based on the Australian Governments Department of the 
Environment & Heritage, Australian Greenhouse Office Guide to Fiald Measurements.

ECe (Extract Elactrical Conductivity) is determined byanalysing a 1:5 soil water extract for 
conductivity then multiplyfng this result by the soil texture conversion factor based on ’SHe 
Investigations for Urban Salinity’, DIPNR 2002.

ECe

10 Errvircleb ID ECdSlm Texture dSlm 0=

TP3/O.25 40947-1 0.044 l.hi Cia 0.37 Non Saline
TP3JO.5 40947-2 0,037 l ht Medium Cia 0.30 Non Saline

TP3/1 40947-3 0.039 U hi Medium Cia 0.31 Non Saline

TP3Jl.5 40947-4 0.058 li hi Medium Cia 0.46 Non Saline

TP3J2 40947-5 0.Q38 LI hi Medium Cia 0.30 Non Saline

TP3/2.5 40947-6 0.041 Medium Cia 0.29 Non Saline

TP6/O.25 40947-7 0.012 Loam 0.12 Non Saline

TP6/O.5 40947-8 0.016 LI hI Medium Cia 0.13 Non Saline

TP9/O.25 40947-9 0.009 Li hI Cia 0.08 Non Saline

TP9/O.5 40947-10 0.014 LI hi Cia 0.12 Non Saline

TP9/1.0 40947-11 0.013 Medium Cia 0.09 Non Saline

TP121O.25 40947-13 0.056 Cia Loam 0.50 Non Saline

TPI210.5 40947-14 0.045 LI hi Medium Cia 0.36 Non Saline

TPl4/0.25 40947-15 0.010 Cia Loam 0.09 Non Saline

TPl410.5 40947-16 0.005 L’ hi Medium Cia ON Non Saline

TPl411.0 40947-17 0.014 Medium Cia 0.10 Non Saline

TPl411.5 40947-18 O.ot5 Medium Cia 0.11 Non Saline

TPl6/0.25 40947-19 0.Q38 L’ hi Medium Cia 0.30 Non Saline

TPI6/0.5 40947-20 0.043 m-I Medium Cia 0.34 Non Saline

TPl8/0.25 40947-21 0.013 L hi Medium Cia 0.10 Non Saline

TPl8/0.5 40947-22 0.029 L’ hi Medium Cia 0.23 Non Saline

TP20!0.25 40947-23 0.024 LI hi Medium Cia 0.19 Non Saline

TP20!0.5 40947-24 0.031 Medium Cia 0.22 Non Saline

TP221O.25 40947-25 O.otl Medium Cia 0.08 Non Saline

TP221O.5 40947-26 0.008 Medium Cia 0.06 Non Saline

TP26/0.25 40947-27 0.013 LI hi Medium Cia 0.10 Non Saline

TP26/0.5 4094728 0.045 Li hi Medium Cia .36 Non Saline



TP28/0.25 40947-29 0.009 c.Lo,m 0.08 Non Saline

Tf’28/0.5 40947-30 0.013 Medium Cia 0.09 Non Saline

ID Envirolab EC dS/m Texture EC. Class
ID dSlm

TP241O,25 40947-31 0.009 Li ht Medium Cia 0.07 Non Saline

TP241O.5 40947-32 0.013 lTt:ht Medium Cia .10 Non Saline

TP24/1.0 40947-33 0.012 Medium Cia 0.08 Non Saline
TP106/O.25 40947-34 0.020 H.. C. 0.12 Non Saline

Tf’106/O.5 40947-35 0.110 Li ht Medium Cia 0.88 Non Saline

Tf’10611.0 40947-36 .100 Medium Cia 0,80 Non Saline

TP106/1.5 40947-37 .088 Li ht Medium Cia 0.70 Non Saline

TP10612.0 40947-38 .150 Medium Cia 1.05 Non Saline

TP111/O.25 40947-39 0.082 Medium Cia 0.57 Non Saline

TP111/O.5 40947-40 0.097 M~mCla 0.68 Non Saline

TP11111.0 40947-41 0.088 Hea Cia 0.53 Non Saline

TP111/1.5 40947-42 0.100 H.. C. 0.60 Non Saline

TP111/1.8 40947-43 0.140 H.. C. 0.84 Non Saline

TP114/02.5 40947-44 0.021 loam 0.21 Non SaUne

TP114/o.5 40947-45 .100 Medium Cia 0.70 Non Saline

TP11411.0 40947-46 0.07 H.. C. 0.42 Non Saline

TPI14/1.5 40947-47 0.110 LI ht Medium Cia 0.88 Non Saline

TPI14/2.0 40947-48 0.10 Medium Cia .10 Non Saline

TP11412.5 40947-49 0,20 Medium Cia 16 Non Saline

TP120/O.25 40947-50 0,05 L m 0.50 Non Saline

TP120/O.5 40947-51 0.053 Cia loam 0.... Non Saline

TPI20f1,0 40947-52 0.067 Medium Cia 0.47 Non Saline

TP120fl.5 40947-53 0,20 He, C. 1.2 Non Saline

TPI20/2,0 40947-54 0.23 Heav Cia 1.4 Non Saline

TP127fO.25 40947-55 0.061 Lo,m 0.61 Non Saline

TP127/O.5 40947-56 0.045 Loam 0.45 Non Saline

TPI27f1.0 40947-57 0.023 Li ht Medium Cia 0.18 Non Saline

TPI27f1,5 40947-58 0.032 Li ht Medium Cia 0." Non Saline

TPI2712.0 40947-59 0.023 Medium Cia 0.16 Non Saline

TPI31fO,25 40947-60 0.054 Loam 0.54 Non Saline

TP13111.0 40947-61 0.021 Medium Cia 0.15 Non Saline

TPI31f1.5 40947-62 0.024 Medium Cia 0.17 Non Saline

TP13112.0 40947-63 0.012 Sand Leams 0.17 Non Saline

DIPNR gives the followiro;} definitions: 
’Non-5aline’ as ’Salinity effects mostly negligible’. 
’Slightly Saline’ as ’yields of very sensitive crops may be affected’. 
’Moderately Saline’ as ’yields 01 many crops affected’. 

’Very Saline’ as ’Only tolerant crops yield satisfactorily’. 
’Highly Saline’ as ’Only a few very tolerant crops yield satisfactorily’.
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Appendix F

Laboratory Test Results (Current)
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Particle 
Size 

(mm)

10

100

CLAY 

FRACTION

SILT 

FRACTION

SAND 

FRACTION

GRAVEL 

FRACTION

COBBLES

Fine 
I 

Medium 
I 

Coarse

Fine

I 

Medium 
I

Coarse

Fine
I 

Medium 
I 

Coarse

,~

’"

"

"

..,

~

0.002

0.06

2.0

60

Description:

SAND 
AND 

SILT/CLAY 
- 

Brown 
and 

yellow 
brown 
sand 
and 

silt/clay 
with 

some 
gravel

Test 

Method(s): 
AS 

1289.3.6.1 

Sampling 
Method(s): 

Sampled 
by 

Engineering 
Department 

Remarks:~ NATA V"

NATA 

Accredited 
Laboratory 

Number: 
828 

This 

Document 
is 

issued 
in 

accordance 
with 

NATA’s 

accreditation 
requirements. 

Accredited 
for 

compliance 
with 

ISOIIEe 
17025

Tested:

LW BH

M;,-"U’’’~O 
",., 

TECHNICAL COMPETENCI!

Checked:

Sieve

%

Size(mml

Passing

75.0

-

53.0

-

37.5

-

26.5

-

19.0

-

13.2

100%

9.5

96%

6.7

94%

4.75

92%

2.36

90%

1.18

88%

0.600

87%

0.425

87%

0.300

86%

0.150

73%

0.075

48%

1000

~ Breit 

Hughes 

Laboratory 
Supervisor
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Distribution
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Pty 
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ABN 
75 
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98094095

CUBELlC 
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Date 
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Test:

Project:
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Location:
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Road 
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Pit 
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Depth 
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Layer:

Chainage:

Section 
I 

Lot 

No:

Test 
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0.0001

0.001

100

CLAY 

FRACTION

SILT 

FRACTION

SAND 

FRACTION

GRAVEL 

FRACTION

COBBLES

Fine 
I 

Medium 
I 

Coarse

Fine
I 

Medium 
I

Coarse

Fine
I 

Medium
I 

Coarse

,...

0.02

"

,.,

"

"

0.002

0.06

20

60

Description:

SILTY 

CLAYEY 
SAND 
- 

Light 

orange 
brown 
silty 

clayey 
sand 
with 

trace 
of 

gravel

o ~ o ~ " ~ ~ ~ 2

Test 

Method(s): 
AS 

1289.3.6.1 

Sampling 
Method(s): 

Sampled 
by 

Engineering 
Department 

Remarks:~ NATA ’V"

NATA 

Accredited 
Laboratory 

Number: 
828 

This 

Document 
is 

issued 
in 

accordance 
with 

NATA’s 

accreditation 
requirements. 

Accredited 
for 

compliance 
with 

ISO/lEe 
17025

Tested:

LW BH

"’OC"’:D" 
(0 

nm 
TECt-tNICAt. C:OIIiIPIITEHCE

Checked:

, 

, ,

Sieve

%

Size(mm)

Passing

75.0

-

53.0

-

37.5

-

26.5

-

19.0

-

13.2

100%

9.5

99%

6.7

99%

4.75

98%

2.36

96%

1.18

94%

0.600

89%

0.425

78%

0.300

66%

0.150

49%

0.075

42%

, , 

ij" " " !i1000

~Brett Hughes 

Laboratory 
Supervisor
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No. 
:

71706.01

Report 
No. 
:

7

Project:
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Date 
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of 

Test:

20-Jun-13
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Size 
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Coarse
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Medium 
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Coarse
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Medium
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Coarse

0.’"’
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0.’

O.

0.0

"

0.002
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’.0
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Description:

SILTY/CLAYEY 
SAND 
- 

Brown 
and 

yellow 
brown 

slightly 
gravelly 

silty/clayey 
sand

Test 

Method(s): 
AS 

1289.3.6.1 

Sampling 
Method(s): 

Sampled 
by 

Engineering 
Department 

Remarks:...A. NATA V’"

NATA 

Accredited 
Laboratory 

Number: 
828 

This 

Document 
is 

issued 
in 

accordance 
with 

NATA’s 

accreditation 
requirements. 

Accredited 
for 

cornpliancewith 
ISO/IEC 
17025

Tested: Checked:
LW BH

AG""l[l"~D 
fo<l 

TECHNICAL COMPI!TI!NCI!

Sieve

%

Size(mm)

Passing

75.0

-

53.0

-

37.5

-

26.5

-

19.0

100%

13.2

99%

9.5

96%

6.7

91%

4.75

87%

2.36

84%

1.18

82%

0.600

81%

0.425

79%

0.300

69%

0.150

39%

0.075

28%

1000

#--- Brett 

Hughes 

Laboratory 
Supervisor
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Results 
of 
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Size 

Distribution

Douglas 
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CUBELlC 
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PTY 
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Project 
No. 
:
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Report 
No.:

8

Project:

FERNHILL 
ESTATE

Report 
Date:

25-Jun-13

Date 

Sampled:

18-Jun-13

Location:

MULOGA

Date 
of 

Test:

20-Jun-13

Road 
No:

Sample 
I 

Pit 

No:

BH 
7

Depth 
I 

Layer:

0.7-1.0m

Chainage:

Section 
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Lot 

No:
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Request 
No:

Page:
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Particle 
Size 

(mm)

10

CLAY 

FRACTION

SILT 

FRACTION

SAND 

FRACTION

GRAVEL 

FRACTION

COBBLES

Fine 
I 

Medium 
I 

Coarse

Fine
I 

Medium 
I

Coarse

Fine
I 

Medium
I 

Coarse

o.~

0.02

"

0.’

’.0

"

0.002

0.06

2.0

60

Description:

SILTY 
CLAY 
- 

Light 

brown 
silty 
clay 
with 

some 
sand 
and 

gravel 

AS 

1289.3.6.1

Test 

Method(s):

o ~ > ~ ~ ~ " ~ ~ ~

Sampling 
Method(s): 

Sampled 
by 

Engineering 
Department 

Remarks:~ NATA "V’"

NATA 

Accredited 
Laboratory 

Number: 
828 

This 

Document 
is 

issued 
in 

accordance 
with 

NATA’s 

accreditation 
requirements. 

Accredited 
for 

compliance 
with 

ISQJIEe 
t7025

Tested:

LW BH

ACC<’LD"(O 
1011 

TECHNICAL COMPIITE,.CE

Checked:

Sieve

%

Size(mm)

Passing

75.0

-

53.0

-

37.5

-

26.5

-

19.0

-

13.2

100%

9.5

100%

6.7

100%

4.75

98%

2.36

94%

1.18

91%

0.600

90%

0.425

90%

0.300

89%

0.150

87%

0.075

85%

1000

~~ Brett 

Hughes 

Laboratory 
Supervisor
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Ltd 

ABN 
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Road 

West 
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PO 

Box 
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Ryde 
NSW 
1685 

Phone 
(02) 

9809 
0666 

Fax 
(02) 

9809 
4095

Determination 
of 

Emerson 
Class 

Number 
of 

Soil

Client:

CUBELlC 
HOLDINGS 
PTY 
L 

TD

Project 
No:

71706.01

Report 
No:

1

Project:

FERNHILL 
ESTATE

Report 
Date:

25/06/2013

Location:

MULOGA

Date 
of 

Test:

24-25/06/2013

Page:

1 

of 
1

Sample

Depth

Description

Water 
Type

Water

Class

No.

(m)

Temp

No.

BH 
1

0.3-0.6

SILTY 

CLAYEY 
SHALE 
- 

Grey

Distilled

22

2

brown 
silty 

clayey 
shale

BH 
2

0.3-0.5

SILTY 
CLAY 
- 

Brown 
and 
red 

brown

Distilled

22

6

slightly 
gravelly 
sandy 
silty 
clay

BH 
3

0.8-1.1

SILTY 
CLAY 
- 

Orange 
Brown 
silty

Distilled

20

6

clay 
with 

some 
sand 
and 

trace 
of

gravel

BH 
4

0.4-0.6

SANDY 

SILT/CLAY 
- 

Brown 
and

Distilled

22

6

yellow 
brown 

sandy 

silt/clay 
with

some 
gravel

BH 
5

0.6-0.8

SILTY 

CLAYEY 
SAND 
- 

Light

Distilled

22

6

orange 
brown 

silty 

clayey 
sand 
with

trace 
of 

gravel

BH 
6

0.3-0.5

SILTY/CLAYEY 
SAND 
- 

Brown 
and

Distilled

22

6

yellow 
brown 

slightly 
gravelly

silty/clayey 
sand

BH 
7

0.7-1.0

SILTY 
CLAY 
- 

Light 

brown 
silty 

clay

Distilled

22

6

with 

some 
sand 
and 

gravel

Test 

Methods: 

AS 

12893.8.1 

Sampling 
Methods: 

Sampled 
by 

Engineering 
Department

Remarks:^ NATA 
NATA 

Accredited 
Laboratory 

Number: 
828 

V 
This 

Document 
is 

issued 
in 

accordance 
with 

NATA’s 

accreditation 
requirements. 

ACCRF.Dllm 
FOil 

Accredited 
for 

cO’l1pliance 
with 

ISO/lEG 
17025 

TECHNICAL COMPETENCE

~~Norman 
Weimann 

Senior 
Soil 

Technician

Tested: 
lW 

Checked: 
BH



, 

’0 

~~~f!~I!!o!!~f!’!n’!~~
Douglas 

Partners 
pty 
LId 

ABN 
75 

053 
980 
117 

www.douglaspartners.com.au 96 

Hermitage 
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INSITU 

DENSITY
CLIENT:

CUBELIC 
HOLDINGS 
PTY 
LTD

PROJECT 
NO:

71706,01

PROJECT: LOCATION:

FERNHILL 
ESTATE 

MULOGA

DATE 

REPORT: 

25-06-13 

DATE 
OF 

TESTING: 
20-06-13

PAGE:
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CERTIFICATE OF ANALYSIS 92564

Client: 
- 

Douglas Partners 

96 Hermitage Rd 

West Ryde 

NSW 2114

Attention: Ray Blinman

Sample log in details: 

Your Reference: 71706, Mulgoa 

No. of samples: 7 soils 

Date samples received / completed instructions received 19/06/13 

PHOSPHORUS analysed by EAST WEST report number EW130499

19/06/13

Analysis Details: 

Please refer to the following pages for results, methodology summary and quality control data. 

Samples were ana lysed as received from the client. Results relate specifically to the samples as received. 

Results are reported on a dry weight basis for solids and on an as received basis for other matrices. 

Please refer to the last page of this report for any comments relating to the results.

Report Details: 

Date results requested by: / Issue Date: 26/06/13 27/06/13 

Date of Preliminary Report: 27/06/2013 

NATA accreditation number 2901. This document shall not be reproduced except in full. 

Accredited for compliance with ISOIIEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

Envirolab Reference: 

Revision No:

92564 
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~ 
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Client Reference: 71706, Mulgoa

Miscellaneous Inorg _ soil

Our Referen UNITS 92564_1 92564_2 92564_3 92564_4 92564_5

Your Referen e~, e~, e~, e~, e~o

Depth 0.3-D.6 0.3_0.5 0.8_1.1 0.4_0.6 0.6_0.8

DateSampled 18!J6!2013 18!J6!201 3 18!J6!2013 18!J6!201 3 18!J6!2013

Tweofsample Soil Soil Soil Soil Soil

Date prepared 20!J6!2013 20!J6!2013 20!J6!2013 20!J6!2013 20!J6!2013

Date analysed 20!J6!2013 20!J6!2013 20!J6!2013 20!J6!2013 20!J6!2013

pH 1 :5 soil: water pH UnITs 00 oe oe "eo

Electrical ConductivITY 1 5 soil:water ~S,cm """n n

Miscellaneous Inorg _ soil

Our Referen UNITS 92564_6 92564_7

Your Referen e~e e~,

Depth 0.3-D.5 0.7_1.0

DateSampled 18!J6!2013 18!J6!201 3

Tweofsample Soil Soil

Date prepared 20!J6!2013 20!J6!2013

Date analysed 20!J6!2013 20!J6!2013

pH 1 :5 soil: water pH UnITs "oe

Electrical ConductivITY 1 5 soil:water ~S,cm " "

Envirolab Reference 

Revision No

92564 
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Client Reference: 71706, Mulgoa

ESP,CEC

Our Referen UNITS 92564_1 92564_2 92564_3 92564_4 92564_5

Your Referen e~, e~, e~, e~, e~,

Depth 0.3-D.6 0.3_0.5 0.8_1.1 0.4_0.6 0.6_0.8

DaleSampled 18!J6!2013 18!J6!201 3 18!J6!2013 18!J6!201 3 18!J6!2013

Tweofsample Soil Soil Soil Soil Soil

E >oohangeable Ca meqi100g "c, ce u <0.1

Excl1angeableK meqi100g CO """<0.1

E >oohangeable M 9 meqi100g H n e; "n

E >oohangeable Na meqi100g 0.12 0.13 0.27 <0.1 <0.1

C alion Exchange CapacITy meqi100g " ""H "

eo, % U H "U ,%

ESP,CEC

Our Referen UNITS 92564_6 92564_7

Your Referen e~e e~%

Depth 0.3-D.5 0.7_1.0

DaleSampled 18!J6!2013 18!J6!201 3

Tweofsample Soil Soil

E >oohangeable Ca meqi100g <0.1 CO

Excl1angeableK meqi100g <0.1 "

E >oohangeable M 9 meqi100g U V

E >oohangeable Na meqi100g <0.1 0.16

C alion Exchange CapacITy meqi100g H "

C%, % "U

Envirolab Reference 
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Client Reference: 71706, Mulgoa

P h osph orus S orpt ion

Our Referen UNITS 92564_1 92564_2 92564_3 92564_4 92564_5

Your Referen e~, e~, e~c e~, e~o

Depth 0.3-D.6 0.3_0.5 0.8_1.1 0.4_0.6 0.6_0.8

DateSampled 18!J6!2013 18!J6!201 3 18!J6!2013 18!J6!201 3 18!J6!2013

Tweofsample Soil Soil Soil Soil Soil

PhosphorusC apadty mgikg %C eec eoc 1 ,000 ’;C

P hosphotus Buffer Index mgikg ’" cec C" 1 ,000 C"

P h osph orus S orpt ion kgiha 9,500 9,900 9,300 10,000 8,700

P h osph orus S orpt ion

Our Referen UNITS 92564_6 92564_7

Your Referen e~, e~,

Depth 0.3-D.5 0.7_1.0

DateSampled 18!J6!2013 18!J6!201 3

Tweofsample Soil Soil

PhosphorusC apadty mgikg m e"

P hosphotus Buffer Index mgikg ’" ’"

P h osph orus S orpt ion kgiha 7,400 9,900

Envirolab Reference 

Revision No
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Client Reference: 71706, Mulgoa

MethodlD 

Inorg_001

MethodologySumm at)’

pH _ Measured using pH meter and electrode in accordance with /1P HA 22nd ED ,4500_H+

Inorg_002 ConductivITY and Salinity _ measured using a conducti~ty ll and dediceted meter, in accordance with APHA 

22nd E D 251 0 and Rayment & Lyons

M etals_009 Determinetion of exchangeable cetions and cetion e>oohange capacity in soil based on Rayment and Lyons 

2011

Ext_062 /lnalysed by E ast West E n~roag

Envirolab Reference 
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,

QUALlTYCONTROL UNITS CCC METHOD BI<nk Duplicate Duplicate resu~s SpikeSm# Spike%

~, Recovery

Miscellaneous Inorg soil Base II Duplicate II %R PD

D ate prepared 20!J6!2 92564_1 20!J6!201 311 20!J6!2013 LCS_1 20!J6!2013

en

Date ana lysed 20!J6!2 92564_1 20!J6!201 311 20!J6!2013 LCS_1 20!J6!2013

en

pH 1 5 soil:waler pH Un,s Inorg_001 "" 92564_1 5.5115.5I1RPD 0 LCS_1 101%

Electrical Conducti~ty ~S,cm , Inorg_002 " 92564_1 16111511RPD:6 LCS_1 100%

1:5 soil:water

QUALlTYCONTROL UNITS CCC METHOD BI<nk Duplicate Duplicate resu", SpikeSm# Spike%

~, Recovery

ESP,CEC Base II Duplicate II %R PD

E >oohangeable Ca meqi100 "Metals- 09 <0.1 92564_6 <0.111<0.1 LCS_1 ,,%

%

E>oohangeableK meqi100 "Metals- 09 <0.1 92564_6 <0.111<0.1 LCS_1 104%

%

E >oohangeable Mg meqi100 "Metals- 09 <0.1 92564_6 1.4111.4I1RPD 0 LCS_1 en

%

E >oohangeable Na meqi100 "Metals- 09 <0.1 92564_6 <0.111<0.1 LCS_1 CC%

%

Cation E >oohange meqi100 ,Metals- 09 <1 .0 92564_6 1.6111.6I1RPD 0 INRI INRI

Capadty %

,’C % ,Metals- 09 <1 .0 92564_6 2.5112.1I1RPD 17 INRI INRI

QUALlTYCONTROL UNITS CCC METHOD BI<nk

Phosphorus Sorption

Phospho tu s Capacity mgikg ,Ext_062 <2.0

Phosphorus Buffer Index mgikg ,Ext_062 <2.0

Phosphorus S orpti on kgiha ,Ext_062 <2.0

Client Reference" 71706 Mulgoa
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Client Reference: 71706, Mulgoa

Report Comments: 

P-sorp’s in soil analysed by EASTVVEST, report no EV\l13Cl499

Asbestos 10 was analysed by Apprcrved Identifier 

Asbestos 10 was aulhorised by Apprcrved Signatory

Not applicable for this job 

Not applicable for this job

INS Insulficient sample for this test 

NA Test not required 
<: Less than

POL Practical Ouantitation Limit 

RPD: Relative Percent Difference 

>: Greater than

NT Nottesled 

NA Test not required 
LCS Laboratory Control Sample

Qualtty Control Definitions 

Blank: This is the component of the analytical signal which is not derived from the sample bul from reagents, 

glassware etc, can be determ ined by processing solvents and reagents in exactly the sam e manner as for samples 

Duplicate This is the complete duplicate analysis of a sample from the process batch. If possible, the sample 
selected should be one where the analyte concentration is easily measurable 

Matrix Spike A portion ot the sample is spiked with a kncrwn concentration ot target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist 

LCS (Laboratory Control Sample) This comprises either a standard reterence material or a control matrix (such as a blank 

sand or water) fortified with analytes representative ot the analyte class It is simply a check sample 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds 
which are similar to the analyte of interest, however are not expected to be found in real samples

Laboratory Acceptance Crtteria 

Duplicate sample and matrix spike reccrveries may not be reported on smaller jobs, hcrwever, were ana lysed at a frequency 

to meet or exceed NEPM requirements All samples aretesled in batches of 20 The duplicate sample RPD and matrix 

spike reccrveries for the batch were within the laboratory acceptance criteria 

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is 

generally extracted during sample extraction 

Spikes for Physical and Aggregate Tests are not applicable 

For VOCs in water samples, three vials are required for duplicate or spike analysis

Duplicates <5xPOL - arry RPD is acceptable; >5xPOL - 8-50% RPD is acceptable 

Matrix Spikes, LCS and Surrogate reccrveries: Generally 70-130% for inorganics!metals; 68-140% 

for organics and 18-140% for SVOC and speciated phenols is acceptable

Envirolab Reterence 
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