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Yours faithfully 
GeoEnviro Consultancy Pty Ltd

)
Solern Liew CPEng 
Director

C \ 13JOB\ 757\J 13757 A-r 1. DOC



fh= Morgan /luveyors 
39 - 51 Devlin 1’0<>4 Cast!ereagh

JG13757A 

Mqy 2G13

TABLE OF CONTENTS

Section Page

1. INTRODUCTION..................................................................................................1 

2. INVESTIGATION PROCEDURE........................................................................1 

3. SITE ASSESSMENT.............................................................................................2 

3.1 Site Locality..............................................................................................................2 

3.2 Geology.....................................................................................................................3 

3.3 Site Topography and Description ..........................................................................3 

3.4 Potential Flooding....................................................................................................3 

3.5 Site Expo,ure ........................................................................................................... 4 

3.6 Groundwater 
............................................................................................................ 

4 

4. SOIL ASSESSMENT......................................... ...................................................4 

4.1 Subsurfuce Soil.........................................................................................................4 

4.2 Soil Characteri’tic’.................................................................................................. 5 

4.3 Soil Chemi’try..........................................................................................................5 

5. COMMENTSANDRECOMMENDATIONS......................................................6

REFERENCES

LIST OF DRAWINGS

Drawtng 1 Borehole Location Plan

LIST OF APPENDICES 

Appendix A Borehole Reports 

AppendixB DCPTestReports 

App endix C Lab oratory Test Certificates 

Appendix D Graphic Symbols For Soil and Rock and Explanatory Notes

GeoEnviro Con,ultancy



fh= Morgan /luveyors 
39- 51 Devlin 1’0<>4 Cast!ereagh

JG13757A 

m’ll’ 2G13

1. INTRODUCTION

TIlls report presents the results of a site and sot! assessment for the proposed ons1te

wastewater disposal systems to be 1nstalled at the property at Nos 39 - 51 Devlin Road. 

Castlereagh as shown on Drawrng No 1 The 1nvestigation was comnuss10ned by Mr Peter 

Wa!W1ck of Vince Morgan Surveyors. acting on behalf of the property owners Mr Dav1d 

Ballard and Ms Barbara Hughes. folloW1ng our fee propo sal referenced PG 1 31 67A dated 22"d 

Januaty 2013

We understand that the Site is roughly 4 hectares and the proposed development w l1llclude 

subdivtS1.on of the site 1nto 2 rural reSidential lots. each about 2 hectares As part of the 

proposed subdiviS10n. on.site effluent disposal system is reqU1red to serv1ce each new

allotment

A wastewater feasibility rep ort is reqU1red as part 0 f the Development Application subm1ss10n 

to Council

The purpose of the 1llvestigation was to assess the surface and sub.surface conditions of the

S1.te Based on the 1llfonnation obta1ned. an assessment on the ability of soil to absorb 

nutrients and recommendations on deS1.gn parameters are prov1ded for the proposed on.Site

effluent disposal system

2. INVESTIGATION PROCEDURE

Fieldwork for the 1llvestigation was carned out on the 5th April 2013 by a geotechmcal 

eng1lleer from this company and conSisted of drilling 6 boreholes (BH 1 to 6) US1llg a hand 

auger. The boreholes were taken to refusal depths rangtng from OAm to 1 3m below eXiSting 

ground surface

To assess the strength of the subsurface profile. Dynanuc Cone Penetrometer (DCP 1 and 2) 

tests were camed adjacent to the BH 1 and BH 4 respectively The approx1ffiate test locations 

are shown on Drawrng No 1

G,oEnviro Conrultancy
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In order to assess the rermeaoility of the suo-surface rrotlle. rercoIation tests were carried 

out in the BII I. The rercolOlion tests were carried out in accordance with the rrocedures 

outlined in The Australian Standard. ASI547 - "IJIJIJ "On-site domestic-wastewater

managemen,’ !Reference 11. The test rrincirally innll\’Cd drilling of the oorehole to a derth 

of aoout I m and a rermemlleter was used to monitor water le\’CI dror wi th time.

Two soil samrles were taken from the ooreholes iBII I llJ.IJ-IJ.!mJ and BII 4llJ.IJ-IJ.lmJl tilr 

Iaooratory testing. aimed at assessing the chemical rrorenies of the soil. The soil samrles 

were taken to Sydney Analytical Laooratories. a "ATA accredited IaoorOlory tilr the 

tilllowing analysis:

. Electrical Conducti\’ity

. COlion Euhange Caracity 

. rhosrhorus Sorrtion,.’lnde~

. E~changeaole Sodium

. rl I

Details of the suosurface strOla encountered. together with factual tleld test results. are 

summarised on the Borehole Rerorts in Arrendi~ A. The DCr test results are summarised 

on the DCr Test Rerorts in Arrendi~ B. The laooratory test certitlcOle is attached in 

Arrendi~ C E~rIanatory nOles and grarhic symools used in the rrerarOlion of the oorehole 

rerorts are attached in Arrendi~ D.

3. SITE ASSESS:\IE:\T

3.1 Site Locality

The site is located on the northern side ofDe\’lin Road at Castlereagh. The site consists ofa 

large rarcel of land and is roughly rectangular in share with an arrro~imate 135m Ol frontage 

and e~tends 163m towards the rear.

(;eoEn, o Consultancy
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3.2 G,ology

Based on the 1 100.000 Soti Landscape ofPenrith. the site lS underlall by Fluvlal Soil of the 

Berkshire Park group (bp) conslsting of heavy clays. sandy clays. !ronstone nodule and large 

sticrete boulder II a sand! clay matnx

Based on the 1 100.000 geologlcalmap of Sydney. the site lS underlall by Londonderty Clay 

fonnation (n) compnSllg of clay. patches 0 f ferruglltzed and consolidated sand

3.3 Sit, Topography and Description

Ground surface within the site slopes down gently to the northwest at angles typlcally less 

than 2 degrees The major portion of the property was densely populated with trees and 

bushes with the front quarter 0 f the property predomllantl y cleared 0 f vegetation with some

scatlered trees

Ground surface ln the cleared area was covered with thick grass. Some fill appeared to have 

been placed at the north eastern comer of the cleared portion of the slte

The relatively even and gentle slopllg ground of the slte suggests that the nsk of mass 

movement and slope llstability lS low and therefore consldered to pose mllor limitation for 

land application of wastewater

There lS a resldential dwelling at the front portion of the property on the south eastem comer

3.4 Potential Flooding

The slte lS situated on gentle sloplng ground and appeared well dralled with no ObVl0US slgns 

of water loggtng areas Surface runofflnto the site lS limited by the frontage road and bare 

ground surface

Based on Google Earth. the site lS at about 34m above sea level

G,oEnviro Consultancy
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3.5 Site Exposure

The site is suoject to high e~rosure to sun and wind due to aosence of trees in the areas. 

E~rosure to sun and wind rromotes e\’aroration and e\’arotransriration ofrlanlurtake.

3.6 (;roundwater

Our DCr tests which were taken to a refusal derth of aoout OAm to 1.3m and did not 

encounter free water and thereti"e ground wOler within the site is not e~rected to oe rresenl

at shallow derths Iless than 1m).

On this oasis. arrlied wastewater is unlikely to directly enter into the groundwOler system and 

rolluting the recei\’ing water.

4. SOIL ASSESS:\IE:\T

4.1 Subsurface Soil

Reference should oe made to Arrendi~ A of this rerort til[ details of the suosurface rrot le 

encountered. The oorehole in\’Cstigation encountered the followings:

. Torsoil comrrising of fine to medium grained Silty Sand was encountered on ground 

surface in all ooreholes with thi ckness \’arying from IOOmm to "OOmm.

. Beneath the torsoil in BII I. there was a thin layer of t ll aoout "OOmm thick 

comrrising oft ne to medium grained ("a\’Clly Sand.

. "Olural soil rrot le comrrising the interoedded layer of clay. sand and gra\’Cls were 

encountered immediately oeneath the torsoil and t lL Based on the DCr test results. 

the natural soil was assessed to oe \’Cry stit ~ The natural soil was generally tillLnd to 

oe dry to mOlst.

. All ooreholes were terminated at relLL,"1 derths \’Jrying from OAm to 1.3m oelow 

e~isting ground surface on rossioly gra\’Clly sand rrot le.

. All ooreholes were tillLnd to oe dry during and atthe comrletion of the in\’CstigOlion.

(;eoEn, o Consultancy
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4.2 Soil Characteristics

Based on the p enneability test results. the natural sub surface soil conststs 0 f Gravelly Sand at 

the upper 0.3m to 0 5m and Silty Clay and Gravelly Sandy Clay at lower depths

Based on Env1rorunental & Health Protection Gutdelines (Reference 2). the Gravelly Sand 

has a sot! permeability category of 2 and the underyling Silty Clay/Gravelly Sandy Clay has a 

soil permeability category of 5 A category 2 sot! poses nunor limitation for land application

of wastewater whilst a category 5 soil poses moderate limitation

4.3 Soil Chemistry

For detat!s of the laboratory test results. refer to Appendix C The followrngts a sununary of 

the test results;

Sample BH’ BH’

[O.O-O.lm[ [O.O-O.lm[

Electrical Conductivity (dS/m) " o 067

Exchangeable Sodium (%) 10.7 U

Cation Exchange Capacity (cmol/kg) ’" "

Phosphorus Sorption ""

The above results were compared with recommended critena outlined rn Reference 2 The 

test results rnilicated the soil to have low electrical conductivity. hence low concentrations of 

soluble salts and desuable for vegetation growth. Based on the exchangeable sodium results. 

the sot! was assessed to have a moderate sodicity hence moderate potential for structural

degradation of soil

The soil was assessed to have a moderate cation exchange capacity. hence able to retarn some

plant nutrients and therefore pose moderate limitation to land application

The phosphorus sorption capacity was found to be low therefore the soilts not able to absorb 

phosphorus for plant rntake and potentially leachable This pose a major limitation to land 

application

GeoEnviro Consultancy
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5. CO.\Ii\lENTS AND RECO:’oI.\IEND,\ TlONS

w~ understand that the proposed devdopment will include sulxlivision of th~ sit~ into two 

rural re,id~ntial blocks each about 2 hectares. The wastewater guideline (Reference I) 

suggests typical wastewater flow allowance for one person of 250 Uday. therefore for an 

awrage hou""hold of 4 persons, the O’!timatoo a maximum daily ""werag~ flow ",te of 1000 

Uday may be adopted in the design of the ""we"’ge sy,tem.

Thcre arc a number of systen~, which may be con,idcrcd suitable for the site as follows:

Mechankal Aeratjon and Irrigatjon Syst~m’

There are a number of proprietary systems available (eg EnviroCycl~, BioCyde. etc). The"" 

systems usually ha,’e a primary sedimentation unit. an ae",tion unit. a secondary 

sooimentatiOll unit, a disinfection unit and a pump pit. EfflL>ent cnt~rs the primary 

sedimen1a1ion unit and un<krgoes a ""1I1ing process where the h~a\’y solids undergo anaerobic 

digestion. The liquid ov~rflow from the primary sedimentation unit pas""s into an aeration 

unit where the water is constantly circulatcd around a contact medium which has a larg~ 

surface area to volume "’tio. The mooium su,rains the growth of an attached bio-mass which, 

remains stationary.

Following aeration, the effluent is allowoo to settle in a secondary sedimentation unit. Senled 

solids are periodically pumped back for further digestion. Liquid from the ""condary 

sedimemation unit is disinfectoo and the ",’ater is ilTigated automatically via a pressuriscd 

system. The advamagO’! of the>c s~ten~. are the relatively high quality ~muem, recycling of 

water for irrigation and a fully automatic system. It is ex(>C<’too that the following ar~ typical 

for efflL>ent after treatment;

Raw Emnent Treated t:mnenl

000, 450 mglkg 20 mglkg

Su.’I"’r>dt<l Solids 450 mglkg 30 mglkg

Fea<al Coliform.. 3 -’ to’.,.,. tOOmL tOper tOOmL

Oil ar.d Grea>e 1 mglkg (7 mglkg)

Nitrogen 45 mglkg 30 mglkg

-"""" 14 mglkg 11 mglkg

FrIT Rrsidual Chlorine . O.5mglkg

Conductil’ity 500 uS/em 500 uSfcm

GroEn,’i~.. Con.nllanC)-’
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for et uent disroSJI oy irrigalion. a waler oalance of the sile was considered in order to 

eSlimale area tCl[ irrigalion. The main clements considered in the waler oalance arc: 

. Et uent arrlied from the aerated serlic.-’irrigalion syslem 

. Precirilalion

. b’arotransriralion oy rlanturlake 

. Percolation oflhe suosurface soil

. Run-olYfrom ground surface

In order lo achieH equiliorium. lhe amount of et uent arrlied oy the syslem. rlus 

rreclrllallon shoul d oe less lhan the e\’arotransriralion. rlus a Ii mi led amount of rercolalion 

and surface run-ot ~ A waler oalance comrulation was carried oul usmg the tClllowing

equallon:

Design Precirilalion E \’arotransrirali on 

, 

Percolation 

, 

Surface Run olYEt uent Arrlied

A water oalance oflhe sile was carried oul oased on rainfall data oOlained from the Bureau of

’vleleorology. ’vledian and mean rainfall oelween IH’J7 to I’)’)’) were oOlained from \>,’indsor 

filzgerald SlreellSile "umoer 1J671J311 and mean monthly e\’aroralion oelween 1’J7" and

I’)’)’) were oOlained from Richmond-LWS IIawkesoury ISile "umoer 1J671J" 11. The 

tClllowing climalic dala was used in the water oalance comrulalion:

Period :\-Ie"n R"inl.!! :\-Iedi"n R"inl.!! [""pOr"lion
(01011 (01011 (01011

Jamla,,’ ~~, 5,~ lN~

hbru",,, ~{U M
,

145

\larcb ~14 7 .4 P’,~

,co, ", ", l{ll

\1,,,, 57.4 ,~, I
, 

~

J u[]e
,

,4,~ 57,

Jul>’ 4~, I ,{U ~, I

Au~u" "
,

’5
,

~7,

Se Lember 4 
,

, 
,

1’1’

OeLuber 55 4 
,

14~ .4

"u,"ember "
,

5’, I ’,~

Dlumber ~, ~ 4~" ’ ~.4

TOTAL 777.6 751.5 1462.11

(;enEn, n Cnnsultancy
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For the system to operate effectively, we recommend the followrng;

A total1rngation area 0 f 140 5m’ be proVlded for the effluent disp 0 sal. The 1lT1gation 

area be div1ded mto two zones and only one zone be applied with treated effluent at 

anyone time with the other zone allowed for "resting" This method will prevent 

excess salt accumulation 1n the root zone and hannful long tenn env1rorunental

effects to the soil

2 The 1ns1tu topsoil matenal was assessed to have moderate to major limitations to land

application and 1ffiportation of good quality topsoil matenal1s recommended to 

promote plant growth

3 Adequate buffer zones should be prov1ded around the 1rngation area to contan the 

effluent As a gU1de, the followrng buffer zones should be adequate;

Features Recommended Buffer Distance

Res1dential dwelling "rn

Site boundanes, driveways and sheds 6m upgradient

3m downgradient

D’rn 30m up gradient

10m downgradient

Dranage Depress10n "rn

4 Appropnate vegetation should be planted to prevent aerosol sprays from commg mto 

contact with people. Vegetation planted should have some tolerance to salinity

5 Cut-off drams should be constructed on the uphill s1de of the 1rngation area to divert 

surface runoff from the 1lT1gation area Irngation should be evenly distributed across

the entire area

6 Ero S10n control measures should be 1n placed to reduce m1gration 0 f stit downstream

This may mclude establishment of vegetation cover, hay-bales and bunding to reduce 

flow velo C1ties

GeoEnviro Consultancy
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\1embrane f jll rat jon S vSI em

This syslem which is adOrled by "(waclear uses membrane lechnology to l Iler solids and 

baCleria and works on a single lank syslem Wilh lhree main chambers 10 lreal waslewaler as 

follows:

. Primary Aeralion Chamber - This is lhe main reCerlOr where raw et ueOl eOlers. 

The et ueOl is aeraled on a cyclic basis to allow micro-organisms wilhin lhe et uent 

10 breakdown lhe organics and nUlrieOlS. Aeralion is surrlied to lhe rrimary chamber 

\’ia a l ne bubble dit ser. The rre-lrealed waler is reriodically lransferred iOlO lhe 

’v1BR chamber j()[ I rlher digeslion and membrane l Ilralion and lhe aim is to 

mi nimise buil d ur of e~cess sludge.

. ’v1BR Chamber - This chamber cOOlains lhe membrane housing. membranes and 

dilluser assembly. Transfer of recycled waler lhrough lhe membranes to lhe recycled 

water chamber is cOOlrolled by a working le\’GI !loaL Primary disinfeClion to remo\’G 

baCleria. \’iruses and cOOlaminaOlS is r[(wided \’ia lhe 1J.:~um rore size membranes.

. Recycled \>"alGr Chamber - This chamber contains a rumr to surrly to lhe irrigalion 

syslem. A chlorinator j()[ secondary disinfeClion is orlionaL

This syslem was claimed to rroduce lhe highesl qualily rallng j()[ recycled waler and be 

orerated Wilh is a no chemicals or consumables.

Semic Tank and Amended Soil SVSlem

This syslem consiSlS of a coO\’eOlional serlic lank and an amended soil zone j()[ tlmher 

IreatmeOllo lInr[(We et ueOl qualily. Aller going lhrough a Sellling rrocess and anaerobic 

digeslion in lhe serlic lank. lhe et ueOl is di\’Grled into a leach drain. or soak well syslem. 

where il disrerses iOlO a filler bed consisli ng of a mi~IUre of soi Is and earlhy male rial which is 

underlain by an imrermeable membrane.

The filler medium rhysically absorbs and chemically reacls Wilh cOOlaminaOlS in lhe 

waslewaler. including nUlrieOlS Irhosrhorous and nilrogenl and decease causing organisms. 

The "ruril ed-- waslewaler !lows oul of lhe syslem and rem(wed by e\’arOlransriralion lie. 

grass and rlaOlUrlakel.

The ad\’aOlage of lhis syslem is lhe high remm’al et ciencies of BOD. susrended solid. 

nUlrieOlS and ralhogens.

"’,",," ’.,’","".’ ,," 

,.,’", """,..

(;eoEn, o Consultancy



fh= Morgan /luveyors 
39 - 51 Devlin 1’0<>4 Cast!ereagh

w JG13757A 

Mqy 2G13

References 

1 Australian Standard, AS 1547 - 2CCC "On-Site Domestic-wastewater Management"

2 "On-Site Sewage Management for Single HouseHolcis" - 1H8, Emironmental & Health 

Protection Guici ltnes
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~GeoEnviro Consultancy Ply Ltd 
Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia 

Tei (02) 96798733 Fax (02) 96798744

Client/Address: Vince Morgan Surveyors (Penrilh) Job No: JG13757A

Project: Proposed Wasle Wasler Disposal System Dale: 10/5/13

Location: 39-51 Devlin Road Casllereagh Report No: R01A

Test Procedure: AS 12891.1, 1.2.1, 6.3.2

Test Data

Test No: 1 Test No: 2 Test No: Test No:

Test Location: Test Location: Test Location: Test Location:

Refer 10 Drawing No 1 Refer 10 Drawing No 1

RL: RL: RL: RL:

Soil Classification: Soil Classification: Soil Classification: Soil Classification:

Refer 10 BH 1 Refer 10 BH 4

Depth (m) Blows Depth (m) Blows Depth (m) Blows Depth (m) Blows

0.0-0.1 2 0.0-0.1 7 0.0-0.1 0.0-0.1

0.1-0.2 4 0.1-0.2 8 0.1-0.2 0.1-0.2

0.2-0.3 2 0.2-0.3 Bouncing 0.2-0.3 0.2-0.3

0.3-0.4 4 0.3-0.4 0.3-0.4 0.3-0.4

0.4-0.5 3 0.4-0.5 0.4-0.5 0.4-0.5

0.5-0.6 2 0.5-0.6 0.5-0.6 0.5-0.6

0.6-0.7 1 0.6-0.7 0.6-0.7 0.6-0.7

0.7-0.8 2 0.7-0.8 0.7-0.8 0.7-0.8

0.8-0.9 2 0.8-0.9 0.8-0.9 0.8-0.9

0.9-1.0 2 0.9-1.0 0.9-1.0 0.9-1.0

1.0-1.1 3 1.0-1.1 1.0-1.1 1.0-1.1

1.1-1.2 7 1.1-1.2 1.1-1.2 1.1-1.2

1.2-1.3 20 1.2-1.3 1.2-1.3 1.2-1.3

1.3-1.4 Bouncing 1.3-1.4 1.3-1.4 1.3-1.4

1.4-1.5 1.4-1.5 1.4-1.5 1.4-1.5

1.5-1.6 1.5-1.6 1.5-1.6 1.5-1.6

1.6-1.7 1.6-1.7 1.6-1.7 1.6-1.7

1.7-1.8 1.7-1.8 1.7-1.8 1.7-1.8

1.8-1.9 1.8-1.9 1.8-1.9 1.8-1.9

1.9-2.0 1.9-2.0 1.9-2.0 1.9-2.0

2.0-2.1 2.0-2.1 2.0-2.1 2.0-2.1

2.1-2.2 2.1-2.2 2.1-2.2 2.1-2.2

2.2-2.3 2.2-2.3 2.2-2.3 2.2-2.3

2.3-2.4 2.3-2.4 2.3-2.4 2.3-2.4

2.4-2.5 2.4-2.5 2.4-2.5 2.4-2.5

2.5-2.6 2.5-2.6 2.5-2.6 2.5-2.6

2.6-2.7 2.6-2.7 2.6-2.7 2.6-2.7

2.7-2.8 2.7-2.8 2.7-2.8 2.7-2.8

2.8-2.9 2.8-2.9 2.8-2.9 2.8-2.9

2.9-3.0 2.9-3.0 2.9-3.0 2.9-3.0

Remarks: Weight: 9k9

Drop: 510mm

Rod Diameter: 16mm

Dynamic Cone Penetration Test Report

,.\~al:i.report\ROO9

.A. 
NATA 

’V"

Ths oocument is issued in 3:cordance with NATA’s accreditation requiremerts

Accredited lor compliance with ISOIIEe 17025 

NATA Accredited Laboriiory Number 14208 ilAO<::R~O"EO FOA 

TECHNICAL 
COMPETENCE

FormNo. RO09WerO"O,,07

Solern Liew Date 10/5/13Apprave(f Signiiory
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enVIROLAB 
SERVICES

Envirolab Services Pty ltd 
ABN 37112535645 

12 Ashley St Chatswood NSW 2067 

ph 02 9910 6200 fax 02 9910 6201 

enquiries@envirolabservices.com.au 
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 88599

Client: 
- 

Geoenviro Consultancy Pty ltd 

PO Box 1543, Macquarie Centre 

North Ryde 

NSW 2113

Attention: Sol ern Liew

Sample log in details: 

Your Reference: 

No. of samples: 

Date samples received / completed instructions received

JG13757A, Castlereagh 

2 Soils 

08/03/13 08/04/13

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: 16/04/13 16/04/13 

Date of Preliminary Report: Not Issued 

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:

~J[~(1 f or 
Rhian MorgaJl 

Reporting Supervisor

Envirolab Reference: 

Revision No:

88599 

ROO

~ 
NATA 

~ Page 1 of 6

ACCnEDITED Fon 

TECHNICAL 
COMPETENCE



Client Reference: JGI3757A, Castlereagh

Miscellaneous Inorg _ soil

Our Referen UNITS 88599_1 88599_2

Your Referen e~, e~,

Depth 0.0-D.1 0.0_0.1

DateSampled 05!J4!2013 05!J4!2013

Tweofsample Soil Soil

Date prepared 12!J4!2013 12!J4!201 3

Date analysed 12!J4!2013 12!J4!201 3

pH 1 :5 soil: water pH UnITs U e,

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

Chloride, CI1 5 soil:water mgikg " 0

Sulphate, S041:5 soil:water mgikg n ,

Phosphorus Sorption (one point) ""

Envirolab Reference 

Revision No

88599 

em

Page20f 6



Client Reference: JGI3757A, Castlereagh

ESP,CEC

Our Referen UNITS 88599_1 88599_2

Your Referen e~, e~,

Depth 0.0-D.1 0.0_0.1

DaleSampled 05!J4!2013 05!J4!2013

Tweofsample Soil Soil

E >oohangeable Ca meqi100g "CC

Excl1angeableK meqi100g <0.1 "

E >oohangeable M 9 meqi100g <0.1 U

E >oohangeable Na meqi100g <0.1 <0.1

C alion Exchange CapacITy meqi100g <1 .0 "

ecc % 10.7 U

Envirolab Reference 

Revision No

88599 

em

Page30f 6



Client Reference: JGI3757A, Castlereagh

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

Inorg_081 /lnions _ a range of /lnions are determ ined by Ion Chromatography, in accordance with APH A 22nd ED, 411 0 

~

Ext_020 /lnalysis subcontracted to Australian Governm ent _ Netional Measurement Institute. NATA kcreditation N 0 

, ’C

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

2011

Envirolab Reference 

Revision No

88599 

em
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Client Reference: JGI3757A, Castlereagh

Report Comments: 

Phosphate Sorption analysed by NMI Report No.RN0966487

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 are tested in batched ot 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 - any 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 

Revision No

88599 

em

Page60f 6
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enVIROLAB 
SERVICES

Envirolab Services Pty ltd 
ABN 37112535645 

12 Ashley St Chatswood NSW 2067 

ph 02 9910 6200 fax 02 9910 6201 

enquiries@envirolabservices.com.au 
www.envirolabservices.com.au

SAMPLE RECEIPT ADVICE

Client: 
- 

Geoenviro Consultancy Pty LId 

PO Box 1543, Macquarie Centre 

North Ryde NSW 2113

ph: 96798733 

Fax: 96798744

Attention: Sol ern Liew

Sample log in details: 

Your reference: 

Envirolab Reference: 

Date received: 

Date results expected to be reported:

JG13757A, Castlereagh 

88599 

08/03/13 

16/04/13

Samples received in appropriate condition for analysis: 

No. of samples provided 

Turnaround time requested: 

Temperature on receipt 

Cooling Method: 

Sampling Date Provided:

YES 

2 Soils 

Standard 

Cool 

Ice Pack 

YES

Comments: 

Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.

Contact details: 

Please direct any queries to Aileen Hie or Jacinta Hurst 

ph: 0299106200 fax: 0299106201 

email: ahie@envirolabservices.com.auorjhurst@envirolabservices.com.au

Page 1 of 1



~ GeoEnviro Consultancy Pty Ltd Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia 

Tel: (02) 96798733 Fax: (02) 96798744

Laboratory Test Request/Chain of Custody Record

) - 

2~

Job Details External Laboratory Details:

Job Number: JG13757 A Sample Date: 5/04/2013 Laboratory name: Envirolab Services pty Ltd

Client: - Sampled By: W.W Address: 12 Ashley Street

Project: Proposed Subdivision Project Manager: SL Chatswood

Location: 39-51 Devlin Road, Castlereagh Store Location: Contact: Tania Notaris

Samolino Details Sam, Ie Tv,e Test Required (I) Test Performed(X)

Location Death m\ Soil Water

l’
"

.
"’ ’" ~

0

Ii
.

"
c c a.

A’~
0

.

~ 0 ’" ’"

u ::I: W .
"

Il
c

c c ~ w ~
C.

"
:a :a :a w E

u E E E
"’ m
~

" 0 0 0
. rJ)

()()()
0

I
"’ c.
a. "

From To ~

BH 1 0.00 0.10 DG "-"-"-"-"-

BH 4 0.00 0.10 DG "-"-"-"-"-

,

7.’-: nw lab S(Vice

\ Ch Is...,.WNS 206

Job Nn’ 1<:;>
v ,

ruate Receved:81"t-/J
: ]8".po

Tem
I:~’ thl

Cooli~ISecu ’ty: keniNane

Relinauished bv Received Bv

Laboratory Name Sianature Date Laboratorv Name Sinnat re D"te

GeoEnviro Consultancy William Wiiava W.w 8/04/2013 ~,l s: R.Lle/r 111/1-// ?

legend

DB Disturbed Sample (Bulk, Plastic bag) USO Undisturbed Sample, SOmm Tube Y Keep Sample

DS Disturbed Sample (Small, Plastic bag) U75 Undisturbed Sample, 75mm Tube N Discard Sample

DG Disturbed Sample (Glass Jar) WG Water Sample, Amber Glass Jar

STP Standard Penetration Test Sample WP Water Sample, Plastic Bottle

c:\\Lab\worksheet\-.....1l19-1 Form No. W019-1Ner06/12109
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~ GeoEnviro Consultancy Ply Lid

EXPLANATORY NOTES

---
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0.~b200"", 

200"", to /lJ.mmm

C"",i,. ,ciI> ’" d...ib.d ’" tho b"i> of ,~.",th, 
..:tho, by _"by"’’’’’’’ " .",iro"m. ""m;".bo" 
Tho ,~.",th "m. ... fm.d" fc&.n

CIo_.Do. 

V"ySoft 
,", 

f m 

Stiff 

V"y Stiff 

H"d

U..b....d Sho.. St"..’" I0I\o 

L." th." 12 

12 _25 

Z~ 

:oJ _1m 

1m _:IOJ 

G.....,th.":IOJ

N ",""oh"i", >oil> ... dmifood 0" tho b"i> of "lo~", 

d,",i"" ..,.."lly h"" tho "..,]b ci ,tmi"d "",..h.bo" 
t"b (SPT) 0> Dukh ’0,.. "",..~""’.., ..,t (CPT, " 
,,~

RoloiMDo_ SFT ’N’ VoIuo 

O>lowo!3OO.....) 
L." th," 5 

5 _ 10 

10 _ 30 

"~ 

,"

=~- 

VoIuo (..-Mp.) 
L." th." 2 

" 

5 _ 15 

15_ Z 

,"

V"yLoo,. 
~, 

M.fumDo",. 

~". 

V"y Don;.

Rock typo, ’" ,lo"ib.d by tho~ 

"".tho, with d.", ",i", "nn; 

_tho’ire ,h.",ili, f",b 

oompo,.."b Who" ..10,."1,

.ocloc".1 ".mo" 

’" d..,." of 

"rl otho, m>>O’ 

nrlho, mo"",bo"

’,\10",,.,,, ’01 ’_1

..,.nm. >>ok ,lo"if".,.,." i> p"" ’" tho f~ 
,ho.t

_.. 
S’""lir.c i> "nio,f rut "’’’"’’ drillire b oIkw 

_iro"m. ""mm."’" (.r<! lol",.b", ..,tine ",ho.. 

>O\I,,;,od) ci tho ,oil 0> ""k

Di>b"od "mplo, ...." du"",, d lli"" ",o,;;.d 
m"m."’" 0" ...,Iioi"" .,.imd ’’’’, ,00." ","", 
mo~b.. ,,,,""I, ;".,lliia" .r<! ""nlm. "PC<’ tho 

.... ci di>mb"",., ’’’’’’ mf",m~", 0" ,h.ncfu.r<! 
,troob..

Unli>b"od "m".. ’" ...." by pwn,.,.. un, ",.llod 

"",,10 bbo (nonmlly kHow " U.) mb tho ,oil .r<! 

",i!hi,-..;", . "m"" ci tho >oil i" . "loti,.ly 
ur<!i>mboi ,..... Such S.""Io, y;,1i mo"",bo" 0" 

,troob.. .r<! ,,,.,,,,th .r<! ’" ,.."".", 10> _"t"y 
d...,,,,,,.bo" of ,ho" ,h.",th .nI ,o""..""ili", 
Unli>b"od "mplire i> .."",lly .ff",~v. orty m 

,oho,i,. >oil>. Do..iI> ci tho ","" .nI motOOi of """lir.c 
’" p"";" tho "porl

Fiolol h.......Do. MoH,. 

Tho IolJ.owirc i> . b,;,f ",,,,,,.,,, ci ;".,"....bo" 
motOOi, ru"."lly ,,,,io,f out by !hi> ,o",,’"y .r<! 

,ommo"u ’" tho~ w. ..-.! .p""ot""

H.noI A_, D>il6.. 
Tho b".holo H od,.",od by mo"",lly o"",,"d 
....ui"""rt. Tho ""mo", ci tho bo"holo ""’’’ nom 

SO"", b lmmm. Po"."’t"" pth of hor<! ",..,od 
bo..hc." moy bo Jimilod by p"mob" "tw.l ’" . ,,,;,ty 
of mo",;,~, ""10,, ho,d 01.", .""’~ 0> ~on;_

T... Pn. 

Tho,. ’" ",,,,...d with. hocb,_mrurtod b",khoo 0>. 

".dod .".,.b, .~ do,. ""mmot"" ci tho ;,..ib 

,oil, if it i> "f. b ".nI ;"b tho "t Tho d."," of 

",,"""bo" i> Jimi..d to.bout 3Dm fo>. b",kloo.r<! up 
to 6.[;" !co." .",.,.b. J. poIo"ti.,] di>od,.".... i> tho 

di>!o.nb.HC’ ",,><<I b y tho ."’.,.,.,.,

C",,,,.,t bo ..,," if ,,,,,trod,,,, i> b b. ""io,f out",,,, 

0> witn" tho t..t pit Ioo.bo"" b .itho, od,,,,,"ly 

,,,,o,,,,,,,t tho b",ldill ""ire ,,,,,troobo", 0> b ,ip. tho 

,troob.. 0> ""o>nHOi... tho pooily ,,,,,,,,,,Iod b",kfill

L.... n;...".., A..." (.. P....) 
Tho 10010 i> od"HCod by. ,"’tire ..... 0> ,horl ,,,,,1 

"’... ..,.."lly 30]"", 0> 1.0",,, m ""mo",. Tho ruttirc’ 
’" "m,..d b tho ",>f",. .t irt.",,~ (..",..lly of HOt 
mo.. th." O~) .r<! ’" di>b,bod, but u",.lly u",h.",od 
i" mo~!o.n. ,,,,..rt. l "tif".,.,., ci >oil ,h... i> ..".,,0I1y 
"mh mo" "lioblo th." with ,o"liruru, ,p~.1 fliclt 

"’.... .r<! ;, wwlly "’Wlomo"1od by 00",>0,,1 

ur<!i>mbod tlo. "m<’in<

C.mH",..", Sph,] F6ch< A...... 
Tho hclo;, od,.HCOd by wi", ’>Jmm _ 115mm diomo", 

,o"liruru, ,p;.,1 fIicht "’’’’’, ",booh ’" wi!hi""", .t 
i""m~ b .!low "m<’in< 0> ;,..ib ..,tire. !hi> i> . 

,000.".ly "’00>0,,;.,.1 mo.", ci d’ilIin< ;" ,1.0,., .r<! ;" 

"nI, .be", tho "’..., bbl.. Somplo, ’" "",,,.,f b tho 

,,,,f,,,.,o> moy b. ,clloclod .ft.. wi!hi"’....1 of tho "’.." 
flichb, but thoy ... ’’’y di>b,bod .r<! m.y bo nebly 
mixod with ><<lof oth." ,h.bm

1"lo>mobo" h"" tho d~llirc (0) di>tinot h"" ,,,,,ci,,, 

"""lir.c by S PT "unli>b,bod "",,10,) i> ci ,,1o~,.ly 
1"", "liobili", "’. b "moolii,.,., mixire 0> ,ci""ire of 

"",,10, by .>OUr<! """’, ..". tine i" """"..irtio, ci tho 

o pml "",,10 pth

"". "’."’1’_lM,"""
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C_ P........._" Tn’i.. .... ,"............. 
...,io... 

’,hi> io_... ;, """",<<I fa- ........’ ........... .... 
___ b< ,..onI<d.. b<"’i ,. ""’" <<.... ,_n’,. ’100 

_ "",hod I"",-><b. """’in..... ",,",k of m~ 
rropm’" ... ",,= "....;’" inforntobon ’" ..., 

d..~f.,.,.., ~~..... dM=t ~"i...""’~""’’’’y 
.~-

~....... ."..... C_ "’-<.--,..- ("S’l", 
..- 01)"""’" """" ,K,",O"’Kk’ ,...,."’" """"’_ 

by _i.... rod io.. Ih< ~ "im . f.lI... ~.<tp< 
.............. ....~ ,b< _’!"" .........n.’ l00mm 
in=mmt. ofF""".......

11>= ’"" ’’’’’ ,;miw. ""’- Con< P"K",",Kk’ (roomnonIy 
........ .. Sc.1a P~) ... .... PmII s-! 

Pud..’....... Scala ...’"’"’"’".... i. roomnooly odop<<d by 
tJn. _)’ utd """"’" of. ,...... rod _’.b . :-on." 

........... ""’" md. .0;... ,,’;m . 9l............. droforo... 
~,Omm(..S ’289 r... FH).

La....",..,- T..,i.. 

...........,. """’. .. ,.rn.d ... in ~ -..-i<II 
"......,... Swodwd ,m .M<to..!. of r....i"i Soil fo< 

E~; Pwpoon. Drtaih of .... "’" ~ ’"" 

"". "" the ml,.....,.] ..,.,..__

~......-ri........ 
"100 <n;i"""’’’i lor ~ Oo.nn .." .. .,.;......... 
....’.. p>Iop" ’’’’’’’’’’’’’- of Ih< ~, 
""’"’"""" utd...... ..liaIoility _.", """""’........ ,,,_ 
on ~ of """’’’i ... Ih< m<1hod of .o;11i"S- 
kko.lly. """’a..""" wxti__ _H", ’" """ .o;1I"i 
..ill,...,."" Ih< """" ..I""" ’’’’’’’’’’’’’. .....~...,....;, 
_ .1....,. r"’’’’’’obI< or r-i>I< .. ......’,.,. """"""".Ily. 
"" i’.... ...._~, only ....wl sampk .f.... 
_I ..............., ",,",I<. ’"’’’1’’’"’’;’’’ of ,100 io_... 
.... it> Woe.... 10 d<oTo .... """"""’’’’’ ......Id t... 
.... ..,...." .... "-"’s of _. ~y of 

.......i... .... Ih< 1’,...""1",. of <oM.- ,t- .....,p, I.... 
,-..iat""’.......... tho ~

G._......... 

\\,,,= i""’’"’ ...... kvd. .. .......... to __ 

......, ’" .,,,.... ...""..1 ""*""’"’, 
:. ’n.... F""""’obOUty ...... ;rooond ....... aItlooup 

....-. ",,)’ """" ,100 look ......,y. ’" """"" .... . 
all _.,.,b< ......IIi""’" fKriod 
.. Iocalird pnd>ol _...... ...... may load .. . 

""’"""" moe."", of.... "....._....... 

~ 11_ _ "’~. ~’iII ’’’’Y frnm ""M"" ".... ..... ’" 

Ih< ___ ’" ..,,,’" ~,,-,,~ ’Th<y ...y .... 
"" ,b< """" " .... ,;.,. of _ .. Uodkat<d 

,. tho..,.,.. 
:. Th< "" of"""", ...... . ~11l"i IlWd "m ...... 

"y p<>< ~.." io"’-. II..", lu.. .. "’ bID... out 
ofu.. look utd doi11............’ b< --"<d... of 
Ih< bok ifaoy_................,.,..,.,,"’’’’’.- 

"""" .-.t..... ""’.....",."" CM "’ ..... Oy "’’’’";’’’ 
...... p;p... ..~ b ’"" ..... ’" i........... "’’’’ ........ do)". 
.. ~.<<k> to< .,... ~I.y _... p",-. ..,al<d in 
. ,.....,.__ ......... ,",)’ "" ,nom""", ""’" . """hod 
_...."’...-f"’e_.""

~..........II......, 

~; "l""’" ’" ~ 0,’ ~..,.]ifool ""","",I 
.... "" bo><d "" the ,.__ .....,nod .... DO ......... 

m~ ......... of ’’"’’f’’’’ObOO .... ..ty... 
W"= .... ..,.,.. 0.. ...... "...,.... fa- . ,!,<"d"oe ......." 
~ " ,~ "Y" .._."’ty otoory kMOldini- If.... 

""""- the ~ _’’’1 be pI<_..,."i<w the ’"P"" 
.... wfT",imcy oflh< """"P’’’’’’ _."’"

,",’’---’’’’’’’’

~.
E,~’ "" " ..... ~’i<II the "I"’" .. II ........ .. 

’’’’’’J’’<IO’’’’’’ of ................ rend........ dU<..won. of 

;-.-..1 """"II..... ~.._..... 
fa- -;0 utd """"""’.... "....-n.". .... _y n_,,’ 

....~. _oripao< "’....... "’f"""lt lity IOC 
~ U",,’I"’"’<’I ,.....""" in p<>< """"....... Tho 

""",",w fiw thi. ~ill d<pmd r-ly DO toO<< """’.., 
........,.I"i~. 

~ C....... ’" ~icy ’" ..""""".... of policy Oy 
’...-.y _trio 

~ The """"’" of oon<n<_ ~.,... ...,.,""... 

~

If’.... 0<<"10. u.. _, ...,11", pIe_to......,..;tIo 
in,...,ptioo.. odvKo<.. ..ooI,~.... _.

Si.. ........in 

In .... "... ,.... """,""",, ....- DO ..., .u.., 
""""""’;.. .""._ .. ,..,. &om """" "hoeh _= 

"’"..-llrnm .... .,foo-mot"", ......"-1 in "" "l""’- the 

~ ""..... ,~ -.foe...... Moot """’mI. 
." """b """" ....!Of:,. """""<<1 ~.... """"’;.,.., "’" 

<XJ"""’I ,boo at..... """ _. ,,<II all" Ih< ,,""

K<p......,.... of ’.10....’.... r..- C_,...,.., ..~ 
A"",_ ~ doio.... .. "" ............ ...--_"’" f.. "’" 

Pro.;,..,., ofC"""""" alln""-"on .......1_ ’’’’’’’-. 

rol>Ii>Io<d by the t...._ of E.......... Au....lio. W,,= 
in............ .....nod fa- ttu. ..’...IIp.....,...,..w fa- 
....... J""I""O’. ;, .. =’"",.,tdod.... all ..rom.."",- 

..dud...; tho -... ..,..,.. ... _ "" ..... 

..~ilable to ,,,,,",,,,,"= ~.,,= .... w.c....... .. 

""""""". ...bon " "’" ""","- .. .... _ 

""’’’’’’- " may "" """""",ate 10 J"<P""’ . >p<<;.lly 
<<Iiool dooc-.onm.. The ......Id "" ~I<_.. ...,~ 
in ..... ..pol.......’" ..... ........... ..".... of.... """" 
..~ilable fa-..-.....,..,. . . """""" <~.

8~1..._1kwI 

The C_,. ..ill .I~’’l’’ "" pie....! to """""" 
"’~ ,"-"’.... ,,,’,oeo> fa- p<",hnl<" """" of 
..on .. ....... tIo" ’"P"" "",..t<d. l1ll;....Id....V m." 
. .;., ,i.;, .. rom.... tlu.t .... """",,,,,,,, ,~ "" .. 

<Xf""kd ’" lU",;.,. mti"""’’’I .......... on ~’"

K.-.1<~...I>ni.. 
W"= ...,.,. ",il ’" """’.... ""’i<>prn<oo’ .." 

~... _"= ",",. l...ool ...,..riptioo.......... 
~ol. ’" _-1>= .... i-..hnocal .,.,...".... "" 

""’"f’I<x. . ;. ......... .. ho,~ Ih< 0..;;. .rn.-.... t.,. . 
s...-c-.....lr.Jin=

_."’-."..."._....



@ GeoEnviro Consultancy Pty Ltd

Graphic Symbols For Soil and Rock

SOIL ROCK

~Fill ~Shale

--

[[1]]J] Topsoil ~Sandstone:;r;::;;.:;i:
~~;~;::~~~

~O~~ Gravel (GW , GP) II Siltstone,Mudstone,Claystone.,01701’
oOQ"

~..P’:,O

LJ Sand (SP, SW) f""1 Granite, Gabbro,,’, ,

:.:".:: :....:. /1’;’"
.’\./’"
, ,

[][]Silt (ML, MH) ~ ~:j Dolerite, Diorite+ ... ...

:<.

~Clay (CL, CH) l~ VV] Basalt, AndesitevVv
"V" v
v"v

Wj Clayey Gravel (GC)
o 
0

0" Other Materials0

OJ Silty Sand (SM) E8J Concrete
. 

-0 ....
o’ 

- . 
. c ....v..

.0 -. ’. 
. 0"" ’..

ITZ2 Clayey Sand (SC).Bitumen, Asphaltic Concrete,::.~::./: Coal

[]J Sandy Silt (Ml) ~. 
’ 

"J Ironstone Gravel

:...~ 
. 

:’.:~ ,h
4 . ,.

~Gravelly Clay (Cl, CH) E:J Organic Material

~Silty Clay (Cl, CH)

~Sandy Clay (Cl. CH)
. 
.

. 
. 
.

[: ~/ ~I Peat or Organic Soil

...._..
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