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Floor area Predict. loads (MJ/M2/y) Unit 
No. 

Certificate 
number Cond. Uncond. Heat Cool  

(Sens & Lat) 
 

101 59740941 120 0 18 13  
102 48554538 119 0 16 18  
103 76182402 94 0 15 18  
104 34383564 65 0 17 9  
105 22917887 66 0 19 11  
106 22917887 66 0 19 11  
107 14623389 98 0 15 11  
108 62641389 102 0 4 12  
109 22406428 111 0 27 10  
110 21552632 119 0 36 16  
201 39817148 122 0 20 12  
202 50862145 119 0 16 13  
203 46933012 94 0 13 8  
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Floor area Predict. loads (MJ/M2/y) Unit 
No. 

Certificate 
number Cond. Uncond. Heat Cool  

(Sens & Lat) 
 

204 67881768 94 0 16 10  
205 27315768 125 0 19 9  
206 27315768 125 0 19 9  
207 67881768 94 0 16 10  
208 62553344 102 0 5 11  
209 79318296 132 0 22 10  
301 39817148 122 0 20 12  
302 29554744 119 0 16 14  
303 25784122 94 0 12 11  
304 67881768 94 0 16 10  
305 94675044 125 0 18 9  
306 94675044 125 0 18 9  
307 45887732 132 0 29 20  
308 77724262 123 0 26 14  
401 39817148 122 0 20 12  
402 29554744 119 0 16 14  
403 25784122 94 0 12 11  
404 67881768 94 0 16 10  
405 94675044 125 0 18 9  
406 94675044 125 0 18 9  
407 45887732 132 0 29 20  
408 77724262 123 0 26 14  
501 75810918 122 0 28 16  
502 79004114 119 0 23 18  
503 57216492 94 0 18 14  
504 33003830 94 0 18 11  
505 33680422 130 0 16 18  
506 84287772 130 0 26 17  
507 26115364 132 0 34 24  
508 68881186 123 0 26 15  
601 12005540 118 7 66 44  
602 91619262 130 0 46 33  
603 91619262 130 0 46 33  
604 24871648 143 0 28 36  
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Building Sustainability Index www.basix.nsw.gov.au

Multi Dwelling

Certificate number: 372809M_02

This certificate confirms that the proposed development will meet the NSW
government's requirements for sustainability, if it is built in accordance with the
commitments set out below. Terms used in this certificate, or in the commitments,
have the meaning given by the document entitled "BASIX Definitions" dated
29/06/2009 published by the Department of Planning. This document is available at
www.basix.nsw.gov.au

This certificate is a revision of certificate number 372809M lodged with the consent
authority or certifier on 11 May 2011 with application 10/0527.

It is the responsibility of the applicant to verify with the consent authority that the
original, or any revised certificate, complies with the requirements of Schedule 1
Clause 2A, 4A or 6A of the Environmental Planning and Assessment Regulation
2000

Director-General
Date of issue: Wednesday, 16 November 2011
To be valid, this certificate must be lodged within 3 months of the date of issue.

Project summary
Project name 6352 - EJE - Maroba Apartments (Apri_02

Street address L1 Edith Street Waratah 2298

Local Government Area Newcastle City Council

Plan type and plan number deposited 1131868

Lot no. 1

Section no. -

No. of unit buildings 1

No. of units in unit buildings 47

No. of attached dwelling houses 0

No. of separate dwelling houses 0

Project score

Water ✓ 40 Target 40

Thermal Comfort ✓ Pass Target Pass

Energy ✓ 20 Target 20

Certificate Prepared by (please complete before submitting to Council or PCA)

Name / Company Name: Building Sustainability Assessments

ABN (if applicable): 27131950064

BASIX Department of Planning www.basix.nsw.gov.au Version: 6.17 / CASUARINA_2_2_5_1 Certificate No.: 372809M_02 Wednesday, 16 November 2011 page 1/17

Certificate Prepared by 
        
                                             (ABN: 27 131 950 064) 

Ph: 02 4962 3439  Fax: 02 4962 3470    Email: enquiries@buildingsustainability.net.au 

Revision of Certificates not lodged within 3 months of the date of issue will incur further BASIX issuing fees. 

 



Description of project

Project address
Project name 6352 - EJE - Maroba Apartments (Apri_02

Street address L1 Edith Street Waratah 2298

Local Government Area Newcastle City Council

Plan type and plan number deposited 1131868

Lot no. 1

Section no. -

Project type
No. of unit buildings 1

No. of units in unit buildings 47

No. of attached dwelling houses 0

No. of separate dwelling houses 0

Site details
Site area (m²) 3008

Roof area (m²) 1112

Non-residential floor area (m²) 0

Residential car spaces 47

Non-residential car spaces 0

Common area landscape
Common area lawn (m²) 0

Common area garden (m²) 714

Area of indigenous or low water use
species (m²)

-

Assessor details
Assessor number 20305

Certificate number 59740941

Climate zone 15

Project score

Water ✓ 40 Target 40

Thermal Comfort ✓ Pass Target Pass

Energy ✓ 20 Target 20
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Description of project

The tables below describe the dwellings and common areas within the project

Unit building - Building1, 47 dwellings, 7 storeys above ground

101 2 120.0 0.0 0 0 102 2 119.0 0.0 0 0 103 2 94.0 0.0 0 0 104 1 65.0 0.0 0 0

105 1 66.0 0.0 0 0 106 1 66.0 0.0 0 0 107 2 98.0 0.0 0 0 108 2 102.0 0.0 0 0

109 2 111.0 0.0 0 0 110 2 119.0 0.0 0 0 201 2 122.0 0.0 0 0 202 2 119.0 0.0 0 0

203 2 94.0 0.0 0 0 204 2 94.0 0.0 0 0 205 2 125.0 0.0 0 0 206 2 125.0 0.0 0 0

207 2 94.0 0.0 0 0 208 2 102.0 0.0 0 0 209 2 132.0 0.0 0 0 301 2 122.0 0.0 0 0

302 2 119.0 0.0 0 0 303 2 94.0 0.0 0 0 304 2 94.0 0.0 0 0 305 2 125.0 0.0 0 0

306 2 125.0 0.0 0 0 307 2 132.0 0.0 0 0 308 2 123.0 0.0 0 0 401 2 122.0 0.0 0 0

402 2 119.0 0.0 0 0 403 2 94.0 0.0 0 0 404 2 94.0 0.0 0 0 405 2 125.0 0.0 0 0

406 2 125.0 0.0 0 0 407 2 132.0 0.0 0 0 408 2 123.0 0.0 0 0 501 2 122.0 0.0 0 0

502 2 119.0 0.0 0 0 503 2 94.0 0.0 0 0 504 2 94.0 0.0 0 0 505 2 130.0 0.0 0 0

506 2 130.0 0.0 0 0 507 2 132.0 0.0 0 0 508 2 123.0 0.0 0 0 601 2 118.0 7.0 0 0

602 2 130.0 0.0 0 0 603 2 130.0 0.0 0 0 604 2 143.0 0.0 0 0
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Description of project

The tables below describe the dwellings and common areas within the project

Common areas of unit building - Building1

Common area Floor area (m²) Common area Floor area (m²) Common area Floor area (m²)

Car park area (LB) 1950 Lift car (No. 1) - Lift car (No. 2) -

Garbage rooms (LB) 39 Community room (L1) 116 Ground floor lobby type (LB) 50

Hallway/lobby type (L1) 115 Hallway/lobby type (L2) 55 Hallway/lobby type (L3) 55

Hallway/lobby type (L4) 55 Hallway/lobby type (L5) 76 Hallway/lobby type (L6) 37
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Schedule of BASIX commitments

1. Commitments for unit building - Building1

(a) Dwellings
(i) Water
(ii) Energy
(iii) Thermal Comfort

(b) Common areas and central systems/facilities
(i) Water
(ii) Energy

2. Commitments for attached dwelling houses

3. Commitments for separate dwelling houses

4. Commitments for common areas and central systems/facilities for the development (non-building specific)
(i) Water
(ii) Energy
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Schedule of BASIX commitments

The commitments set out below regulate how the proposed development is to be carried out. It is a condition of any development consent granted, or complying
development certificate issued, for the proposed development, that BASIX commitments be complied with.

1. Commitments for unit building - Building1

(a) Dwellings

(i) Water Show on
DA plans

Show on CC/CDC
plans & specs

Certifier
check

(a) The applicant must comply with the commitments listed below in carrying out the development of a dwelling listed in a table below.

(b) The applicant must plant indigenous or low water use species of vegetation throughout the area of land specified for the dwelling
in the "Indigenous species" column of the table below, as private landscaping for that dwelling. (This area of indigenous vegetation
is to be contained within the "Area of garden and lawn" for the dwelling specified in the "Description of Project" table).

✓ ✓

(c) If a rating is specified in the table below for a fixture or appliance to be installed in the dwelling, the applicant must ensure that
each such fixture and appliance meets the rating specified for it. ✓ ✓

(d) The applicant must install an on demand hot water recirculation system which regulates all hot water use throughout the dwelling,
where indicated for a dwelling in the "HW recirculation or diversion" column of the table below. ✓ ✓

(e) The applicant must install:

(aa) a hot water diversion system to all showers, kitchen sinks and all basins in the dwelling, where indicated for a dwelling in
the "HW recirculation or diversion" column of the table below; and ✓ ✓

(bb) a separate diversion tank (or tanks) connected to the hot water diversion systems of at least 100 litres. The applicant
must connect the hot water diversion tank to all toilets in the dwelling. ✓ ✓

(e) The applicant must not install a private swimming pool or spa for the dwelling, with a volume exceeding that specified for it in the
table below. ✓ ✓

(f) If specified in the table, that pool or spa (or both) must have a pool cover or shading (or both). ✓
(g) The pool or spa must be located as specified in the table. ✓ ✓
(h) The applicant must install, for the dwelling, each alternative water supply system, with the specified size, listed for that dwelling in

the table below. Each system must be configured to collect run-off from the areas specified (excluding any area which supplies
any other alternative water supply system), and to divert overflow as specified. Each system must be connected as specified.

✓ ✓ ✓
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Fixtures Appliances Individual pool Individual spa

Dwelling
no.

All
shower-
heads

All toilet
flushing
systems

All
kitchen
taps

All
bathroom
taps

HW
recirculation
or diversion

All
clothes
washers

All dish-
washers

Volume
(max
volume)

Pool
cover

Pool
location

Pool
shaded

Volume
(max
volume)

Spa
cover

Spa
shaded

All
dwellings

3 star (>
4.5 but
<= 6
L/min)

3 star 5 star 5 star no - - - - - - - - -

Alternative water source

Dwelling no. Alternative water
supply systems

Size Configuration Landscape
connection

Toilet
connection
(s)

Laundry
connection

Pool
top-up

Spa top-up

None - - - - - - - -

(ii) Energy Show on
DA plans

Show on CC/CDC
plans & specs

Certifier
check

(a) The applicant must comply with the commitments listed below in carrying out the development of a dwelling listed in a table below.

(b) The applicant must install each hot water system specified for the dwelling in the table below, so that the dwelling’s hot water is
supplied by that system. If the table specifies a central hot water system for the dwelling, then the applicant must connect that
central system to the dwelling, so that the dwelling’s hot water is supplied by that central system.

✓ ✓ ✓

(c) The applicant must install, in each bathroom, kitchen and laundry of the dwelling, the ventilation system specified for that room in
the table below. Each such ventilation system must have the operation control specified for it in the table. ✓ ✓

(d) The applicant must install the cooling and heating system/s specified for the dwelling under the "Living areas" and "Bedroom
areas" headings of the "Cooling" and "Heating" columns in the table below, in/for at least 1 living/bedroom area of the dwelling. If
no cooling or heating system is specified in the table for "Living areas" or "Bedroom areas", then no systems may be installed in
any such areas. If the term "zoned" is specified beside an air conditioning system, then the system must provide for day/night
zoning between living areas and bedrooms.

✓ ✓

(e) This commitment applies to each room or area of the dwelling which is referred to in a heading to the "Artificial lighting" column of
the table below (but only to the extent specified for that room or area). The applicant must ensure that the "primary type of artificial
lighting" for each such room in the dwelling is fluorescent lighting or light emitting diode (LED) lighting. If the term "dedicated" is
specified for a particular room or area, then the light fittings in that room or area must only be capable of being used for
fluorescent lighting or light emitting diode (LED) lighting.

✓ ✓
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(ii) Energy Show on
DA plans

Show on CC/CDC
plans & specs

Certifier
check

(f) This commitment applies to each room or area of the dwelling which is referred to in a heading to the "Natural lighting" column of
the table below (but only to the extent specified for that room or area). The applicant must ensure that each such room or area is
fitted with a window and/or skylight.

✓ ✓ ✓

(g) This commitment applies if the applicant installs a water heating system for the dwelling’s pool or spa. The applicant must:

(aa) install the system specified for the pool in the "Individual Pool" column of the table below (or alternatively must not install
any system for the pool). If specified, the applicant must install a timer, to control the pool's pump; and ✓

(bb) install the system specified for the spa in the "Individual Spa" column of the table below (or alternatively must not install
any system for the spa). If specified, the applicant must install a timer to control the spa's pump. ✓

(h) The applicant must install in the dwelling:

(aa) the kitchen cook-top and oven specified for that dwelling in the "Appliances & other efficiency measures" column of the
table below; ✓

(bb) each appliance for which a rating is specified for that dwelling in the "Appliances & other efficiency measures" column of
the table, and ensure that the appliance has that minimum rating; and ✓ ✓

(cc) any clothes drying line specified for the dwelling in the "Appliances & other efficiency measures" column of the table. ✓
(i) If specified in the table, the applicant must carry out the development so that each refrigerator space in the dwelling is "well

ventilated". ✓

Hot water Bathroom ventilation system Kitchen ventilation system Laundry ventilation system

Dwelling
no.

Hot water system Each bathroom Operation control Each kitchen Operation control Each laundry Operation control

All
dwellings

gas instantaneous 5
star

individual fan, ducted
to façade or roof

interlocked to light individual fan, ducted
to façade or roof

manual switch on/off individual fan, ducted
to façade or roof

manual switch on/off
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Cooling Heating Artificial lighting Natural lighting

Dwelling
no.

living areas bedroom
areas

living areas bedroom
areas

No. of
bedrooms
&/or study

No. of
living &/or
dining
rooms

Each
kitchen

All
bathrooms/
toilets

Each
laundry

All
hallways

No. of
bathrooms
&/or
toilets

Main
kitchen

601 1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

2 0 no yes yes yes 2 yes

104,
105,
106

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1 0 no yes yes yes 0 no

108,
208,
602,
603

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

2 0 no yes yes yes 0 yes

101,
102,
109,
201,
202,
301,
302,
401,
402,
501,
502,
604

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

2 0 no yes yes yes 1 no
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Cooling Heating Artificial lighting Natural lighting

Dwelling
no.

living areas bedroom
areas

living areas bedroom
areas

No. of
bedrooms
&/or study

No. of
living &/or
dining
rooms

Each
kitchen

All
bathrooms/
toilets

Each
laundry

All
hallways

No. of
bathrooms
&/or
toilets

Main
kitchen

103,
107,
110,
203,
204,
205,
206,
207,
209,
303,
304,
305,
306,
307,
308,
403,
404,
405,
406,
407,
408,
503,
504,
505,
506,
507,
508

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

1-phase
airconditioning
EER 2.5 - 3.0
(zoned)

2 0 no yes yes yes 0 no
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Individual pool Individual spa Appliances & other efficiency measures

Dwelling
no.

Pool heating
system

Timer Spa heating
system

Timer Kitchen
cooktop/oven

Refrigerator Well
ventilated
fridge
space

Dishwasher Clothes
washer

Clothes
dryer

Indoor or
sheltered
clothes
drying line

Private
outdoor or
unsheltered
clothes
drying line

All
dwellings

- - - - electric
cooktop &
electric oven

- yes - - - no no

(iii) Thermal Comfort Show on
DA plans

Show on CC/CDC
plans & specs

Certifier
check

(a) The applicant must attach the certificate referred to under "Assessor details" on the front page of this BASIX certificate (the
"Assessor Certificate") to the development application and construction certificate application for the proposed development (or, if
the applicant is applying for a complying development certificate for the proposed development, to that application). The applicant
must also attach the Assessor Certificate to the application for a final occupation certificate for the proposed development.

(b) The Assessor Certificate must have been issued by an Accredited Assessor in accordance with the Thermal Comfort Protocol.

(c) The details of the proposed development on the Assessor Certificate must be consistent with the details shown in this BASIX
Certificate, including the details shown in the "Thermal Loads" table below.

(d) The applicant must show on the plans accompanying the development application for the proposed development, all matters
which the Thermal Comfort Protocol requires to be shown on those plans. Those plans must bear a stamp of endorsement from
the Accredited Assessor, to certify that this is the case.

(e) The applicant must show on the plans accompanying the application for a construction certificate (or complying development
certificate, if applicable), all thermal performance specifications set out in the Assessor Certificate, and all aspects of the proposed
development which were used to calculate those specifications.

(f) The applicant must construct the development in accordance with all thermal performance specifications set out in the Assessor
Certificate, and in accordance with those aspects of the development application or application for a complying development
certificate which were used to calculate those specifications.

✓ ✓

(g) Where there is an in-slab heating or cooling system, the applicant must: ✓ ✓ ✓
(aa) Install insulation with an R-value of not less than 1.0 around the vertical edges of the perimeter of the slab; or

(bb) On a suspended floor, install insulation with an R-value of not less than 1.0 underneath the slab and around the vertical
edges of the perimeter of the slab.

(h) The applicant must construct the floors and walls of the development in accordance with the specifications listed in the table
below. ✓ ✓ ✓
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Thermal loads

Dwelling no. Area adjusted heating load (in mJ/m²/yr) Area adjusted cooling load (in mJ/m²/yr)

101 18 13

103 15 18

104 17 9

107 15 11

108 4 12

109 27 10

110 36 16

202 16 13

203 13 8

208 5 11

209 22 10

501 28 16

502 23 18

503 18 14

504 18 11

506 26 17

507 34 24

508 26 15

601 66 44

604 28 36

102, 505 16 18

105, 106 19 11

205, 206 19 9

302, 402 16 14

303, 403 12 11

307, 407 29 20

308, 408 26 14
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Thermal loads

Dwelling no. Area adjusted heating load (in mJ/m²/yr) Area adjusted cooling load (in mJ/m²/yr)

602, 603 46 33

201, 301, 401 20 12

204, 207, 304, 404 16 10

All other dwellings 18 9
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(b) Common areas and central systems/facilities

(i) Water Show on
DA plans

Show on CC/CDC
plans & specs

Certifier
check

(a) If, in carrying out the development, the applicant installs a showerhead, toilet, tap or clothes washer into a common area, then that
item must meet the specifications listed for it in the table. ✓ ✓

(b) The applicant must install (or ensure that the development is serviced by) the alternative water supply system(s) specified in the
"Central systems" column of the table below. In each case, the system must be sized, be configured, and be connected, as
specified in the table.

✓ ✓ ✓

(c) A swimming pool or spa listed in the table must not have a volume (in kLs) greater than that specified for the pool or spa in the
table. ✓ ✓

(d) A pool or spa listed in the table must have a cover or shading if specified for the pool or spa in the table. ✓
(e) The applicant must install each fire sprinkler system listed in the table so that the system is configured as specified in the table. ✓ ✓
(f) The applicant must ensure that the central cooling system for a cooling tower is configured as specified in the table. ✓ ✓

Common area Showerheads rating Toilets rating Taps rating Clothes washers rating

All common
areas

no common facility 3 star 5 star no common laundry facility

(ii) Energy Show on
DA plans

Show on CC/CDC
plans & specs

Certifier
check

(a) If, in carrying out the development, the applicant installs a ventilation system to service a common area specified in the table
below, then that ventilation system must be of the type specified for that common area, and must meet the efficiency measure
specified.

✓ ✓

(b) In carrying out the development, the applicant must install, as the "primary type of artificial lighting" for each common area
specified in the table below, the lighting specified for that common area. This lighting must meet the efficiency measure specified.
The applicant must also install a centralised lighting control system or Building Management System (BMS) for the common area,
where specified.

✓ ✓

(c) The applicant must install the systems and fixtures specified in the "Central energy systems" column of the table below. In each
case, the system or fixture must be of the type, and meet the specifications, listed for it in the table. ✓ ✓ ✓
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Common area ventilation system Common area lighting

Common area Ventilation system type Ventilation efficiency
measure

Primary type of artificial
lighting

Lighting efficiency
measure

Lighting control
system/BMS

Car park area (LB) ventilation exhaust only carbon monoxide monitor +
VSD fan

fluorescent daylight sensor and motion
sensor

No

Lift car (No. 1) - - fluorescent connected to lift call button No

Lift car (No. 2) - - fluorescent connected to lift call button No

Garbage rooms (LB) ventilation exhaust only - fluorescent motion sensors No

Community room (L1) no mechanical ventilation - fluorescent daylight sensor and motion
sensor

No

Ground floor lobby type (LB) no mechanical ventilation - fluorescent daylight sensor and motion
sensor

No

Hallway/lobby type (L1) no mechanical ventilation - fluorescent daylight sensor and motion
sensor

No

Hallway/lobby type (L2) no mechanical ventilation - fluorescent daylight sensor and motion
sensor

No

Hallway/lobby type (L3) no mechanical ventilation - fluorescent daylight sensor and motion
sensor

No

Hallway/lobby type (L4) no mechanical ventilation - fluorescent daylight sensor and motion
sensor

No

Hallway/lobby type (L5) no mechanical ventilation - fluorescent daylight sensor and motion
sensor

No

Hallway/lobby type (L6) no mechanical ventilation - fluorescent daylight sensor and motion
sensor

No

Central energy systems Type Specification

Lift (No. 1) geared traction with V V A C
motor

Number of levels (including basement): 7

Lift (No. 2) geared traction with V V A C
motor

Number of levels (including basement): 7
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4. Commitments for common areas and central systems/facilities for the development (non-building specific)

(b) Common areas and central systems/facilities

(i) Water Show on
DA plans

Show on CC/CDC
plans & specs

Certifier
check

(a) If, in carrying out the development, the applicant installs a showerhead, toilet, tap or clothes washer into a common area, then that
item must meet the specifications listed for it in the table. ✓ ✓

(b) The applicant must install (or ensure that the development is serviced by) the alternative water supply system(s) specified in the
"Central systems" column of the table below. In each case, the system must be sized, be configured, and be connected, as
specified in the table.

✓ ✓ ✓

(c) A swimming pool or spa listed in the table must not have a volume (in kLs) greater than that specified for the pool or spa in the
table. ✓ ✓

(d) A pool or spa listed in the table must have a cover or shading if specified for the pool or spa in the table. ✓
(e) The applicant must install each fire sprinkler system listed in the table so that the system is configured as specified in the table. ✓ ✓
(f) The applicant must ensure that the central cooling system for a cooling tower is configured as specified in the table. ✓ ✓

Common area Showerheads rating Toilets rating Taps rating Clothes washers rating

All common
areas

no common facility 3 star 5 star no common laundry facility

(ii) Energy Show on
DA plans

Show on CC/CDC
plans & specs

Certifier
check

(a) If, in carrying out the development, the applicant installs a ventilation system to service a common area specified in the table
below, then that ventilation system must be of the type specified for that common area, and must meet the efficiency measure
specified.

✓ ✓

(b) In carrying out the development, the applicant must install, as the "primary type of artificial lighting" for each common area
specified in the table below, the lighting specified for that common area. This lighting must meet the efficiency measure specified.
The applicant must also install a centralised lighting control system or Building Management System (BMS) for the common area,
where specified.

✓ ✓

(c) The applicant must install the systems and fixtures specified in the "Central energy systems" column of the table below. In each
case, the system or fixture must be of the type, and meet the specifications, listed for it in the table. ✓ ✓ ✓

BASIX Department of Planning www.basix.nsw.gov.au Version: 6.17 / CASUARINA_2_2_5_1 Certificate No.: 372809M_02 Wednesday, 16 November 2011 page 16/17



Notes

1. In these commitments, "applicant" means the person carrying out the development.

2. The applicant must identify each dwelling, building and common area listed in this certificate, on the plans accompanying any development application, and on the plans and
specifications accompanying the application for a construction certificate / complying development certificate, for the proposed development, using the same identifying letter or
reference as is given to that dwelling, building or common area in this certificate.

3. This note applies if the proposed development involves the erection of a building for both residential and non-residential purposes (or the change of use of a building for both
residential and non-residential purposes). Commitments in this certificate which are specified to apply to a "common area" of a building or the development, apply only to that part of
the building or development to be used for residential purposes.

4. If this certificate lists a central system as a commitment for a dwelling or building, and that system will also service any other dwelling or building within the development, then that
system need only be installed once (even if it is separately listed as a commitment for that other dwelling or building).

5. If a star or other rating is specified in a commitment, this is a minimum rating.

6. All alternative water systems to be installed under these commitments (if any), must be installed in accordance with the requirements of all applicable regulatory authorities. NOTE:
NSW Health does not recommend that stormwater, recycled water or private dam water be used to irrigate edible plants which are consumed raw, or that rainwater be used for
human consumption in areas with potable water supply.

Legend

1. Commitments identified with a "✓" in the "Show on DA plans" column must be shown on the plans accompanying the development application for the proposed development (if a
development application is to be lodged for the proposed development).

2. Commitments identified with a "✓" in the "Show on CC/CDC plans and specs" column must be shown in the plans and specifications accompanying the application for a construction
certificate / complying development certificate for the proposed development.

3. Commitments identified with a "✓" in the "Certifier check" column must be certified by a certifying authority as having been fulfilled. (Note: a certifying authority must not issue an
occupation certificate (either interim or final) for a building listed in this certificate, or for any part of such a building, unless it is satisfied that each of the commitments whose fulfilment
it is required to monitor in relation to the building or part, has been fulfilled).
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COVER SHEET
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APARTMENTS

F

Thermal Performance Specifications - BSA Ref:  6352 (Edith Street)

Insulation

Plasterboard on studs & Brick

Foil + R1.0 blanket

Plasterboard

As drawn (if not noted default values used)none

Door and window seals
Open fire no damper Exhaust fans no dampers

Vented skylights
Fixed wall or ceiling vents

Windows

Ceiling Construction

no

These are the Specifications upon which the Certified Assessment is based. If they vary from
drawings or other written specifications,  these Specifications  shall take precedence.  If only
one specification option is detailed for a building element, that specification must apply to all
instances of that element for the whole project.  If alternate  specifications  are  detailed, the
location  and  extent  of  the  alternate  specification must  be  detailed below and / or clearly

ABSA Assessor #20305                   Certificate # - Refer to stamp             November 2011

indicated on referenced documentation.

none

Vented downlights no
yes

"No" means that the item was not included in the assessment and shall not be installed.

 Building Sustainability Assessments                                                 Ph: 4962 3439
enquiries@buildingsustainability.net.au        www. buildingsustainability.net.au

Shaded areas as drawn

performance values as indicated on the ABSA Assessor Certificate. Once the development is
The following specification details the requirements necessary to achieve the thermal

Important Note for Development Applicants:

included in the built works. If you do not want to include these requirements, or need further
approved by Council, these specifications will become a condition of consent and must be

information, please contact Building Sustainability Assessments.

SHGCU

External Wall Construction Colour (Solar Absorptance) Detail
Brick Veneer & Lightweight R2.0 Any

Internal Wall Construction Insulation Detail

Floor Construction Insulation Covering Detail
Concrete

Insulation Detail
R3.5 to ceilings adjacent to roof or decks

Roof Construction Insulation Colour (Solar Absorptance) Detail
Metal

Glass and frame type DetailArea sq m
As drawn on plans

Skylights Glass and frame type U Area sq mSHGC Detail

External Window Cover Detail

Fixed shading - Eaves Width includes guttering, offset is distance above windows
Width: 0 Offset: 0 Nominal only, refer to plan for detail
Fixed shading - Other Verandahs, Pergolas (type and description)

Ventilation and Infiltration to Habitable Rooms
no

no
no

Yes to door & window seals means that seals are to be fitted to all external doors and windows.

U and SHGC values are according to NFRC. Alternate products may be used if the U
value is lower and the SHGC is less then 10% higher or lower then the above figures.

Any

Generic Single clear Aluminium

26-02-2011

EDITH ST., WARATAH

n/a

A DA ISSUE PH SS

DRAWING SCHEDULE
A000 COVER SHEET
A200 PROPOSED SITE PLAN
A201 SHADOW DIAGRAMS
A300 BASEMENT FLOOR PLAN
A301 LEVEL 1 FLOOR PLAN
A302 LEVEL 2 FLOOR PLAN
A303 LEVEL 3 FLOOR PLAN
A304 LEVEL 4 FLOOR PLAN
A305 LEVEL 5 FLOOR PLAN
A306 LEVEL 6 FLOOR PLAN
A400 EAST ELEVATION
A401 NORTH ELEVATION
A402 SOUTH ELEVATION
A403 WEST ELEVATION
A404 SECTION A-A
A405 SECTION B-B
A406 SECTION C-C

21-04-2011B DA ISSUE FOR LODGEMENT PH SS
20-10-2011C PRELIM. REVISED DA ISSUE PH SS
21-10-2011D AMENDED PRELIM. REVISED DA ISSUE PH SS
04-11-2011E FURTHER AMENDED PRELIM. REVISED DA ISSUE PH SS
14-11-2011F REVISED DA ISSUE FOR SUBMISSION PH SS

DEVELOPMENT SCHEDULE
SITE AREA     = 3,008m2

SITE FRONTAGE WIDTH    = 72.08m

LEVEL 1 GFA     = 1,338m2

LEVEL 2 GFA     = 1,159m2

LEVEL 3 GFA     = 1,076m2

LEVEL 4 GFA     = 1,076m2

LEVEL 5 GFA     = 1,111m2

LEVEL 6 GFA     = 617m2

TOTAL GFA     = 6,377m2

FLOOR / SPACE RATIO    = 2.1 : 1

LEVEL 1 (3x1-BED. + 4x2-BED. + 3x2-BED+STUDY) = 10 UNITS
LEVEL 2 (4x2-BED. + 5x2-BED+STUDY)  = 9 UNITS
LEVEL 3 (2x2-BED. + 6x2-BED+STUDY)  = 8 UNITS
LEVEL 4 (2x2-BED. + 6x2-BED+STUDY)  = 8 UNITS
LEVEL 5 (2x2-BED. + 6x2-BED+STUDY)  = 8 UNITS
LEVEL 6 (4x2-BED+STUDY)    = 4 UNITS

TOTAL No. of 1-BED. UNITS   = 3
TOTAL No. of 2-BED. UNITS   = 14
TOTAL No. of 2-BED. + STUDY UNITS  = 30

TOTAL No. of UNITS    = 47

TOTAL No. of BEDROOMS    = 91

TOTAL No. of STUDIES    = 30

No. of CARS     = 47

LANDSCAPED AREA    = 1,380.5m2

      (45.9% of SITE)

MAX. HEIGHT     = 21.25m
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Dear Glen  
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Coffey Environments Australia Pty Ltd (Coffey) is pleased to provide the report for the Contamination 
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For and on behalf of Coffey Environments Australia Pty Ltd 

 

Emma Coleman 

Senior Environmental Scientist 
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This report presents the findings of a Contamination Assessment undertaken by Coffey E nvironments 
Australia Pt y Ltd (Coffey) for th e proposed Mar oba A partments de velopment at t he c orner of Edith 
Street and High Street, Waratah NSW (the site). 

It is understood that seniors living apartments will be constructed on the site.  

The objective of the work was to carry out further investigation to assess the extent and nature of fill 
material, and provide recommendations on site suitability, and remediation and/or management of 
contamination (if required). 

In order to achieve the objectives, the following scope of work will be carried out: 

 Excavation of eight test pits and collection of soil samples; 

 Laboratory analysis of soil samples; 

 Data assessment and reporting. 

The field investigations have identified fill on the site at depths ranging from about 0.2m in the south-
western part of the site, up to about 1.6m in the north-western part of the site. The fill mound on the 
eastern boundary appears to be about 2m in height and has an approximate volume of 360m3.  

Contamination, above the residential guidelines was identified in the fill material in TP4 (in the form of 
copper and lead), and TP5 (in the form of TPH C10-C36 and PAHs) at depths of 0.5m. 

Potential asbestos containing material fragments were observed across the site, two of these were 
analysed for asbestos.  One sample (A2) showed the presence of chrysotile and amosite asbestos, 
whilst the other sample (A3) showed no asbestos.  

Due to the proposed basement car park, a suitable remediation option is to classify the waste and 
remove material to a licensed landfill. Following removal of the fill materials, the base of the excavation 
will be validated, and validation report prepared. 

This report should be read in conjunction with the sheet “Important Information about your Coffey 
Environmental Report”, which is attached. 
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1 INTRODUCTION 

1.1 General 

This report presents the findings of a Contamination Assessment undertaken by Coffey Environments 
Australia Pt y Ltd (Coffey) for th e proposed Mar oba A partments de velopment at t he c orner of Edith 
Street and High Street, Waratah NSW (refer to Figure 1 for site location). 

It is understood that seniors living apartments will be constructed on the site.  

Coffey previously carried out a geotechnical assessment of a larger area, which included the site in 
2007 (reference GEOTSGTE20243AA-AB, dated 28 March 2007).   

The geotechnical report (Coffey, 2007) was submitted to Newcastle City Council (Council) as part of a 
Development Application (DA) for the proposed apartments.  Council  response included a requirement 
to “provide additional information, consistent with Council’s DCP requirements, demonstrating an 
assessment of the extent and nature of the contamination present and providing remediation plans as 
necessary for Council to be ‘satisfied that the land is suitable in its contaminated state (or will be 
suitable, after remediation) for the purpose for which the development is proposed to be carried out’”. 

1.2 Objectives 

The objective of the work was to carry out further investigation to assess the extent and nature of fill 
material, and provide recommendations on site suitability, and remediation and/or management of 
contamination (if required). 

1.3 Scope of Work 

In order to achieve the objectives, the following scope of work was carried out: 

 Excavation of eight test pits and collection of samples of fill and natural soil; 

 Laboratory analysis of soil samples for a suite of potential contaminants of concern; 

 Data assessment and reporting. 
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2 PREVIOUS ASSESSMENTS BY COFFEY 

Coffey previously carried out a geotechnical assessment for a larger property which included the site in 
2007 (reference GEOTSGTE20243AA-AB, dated 28 March 2007).  

 As part of the geotechnical assessment, four boreholes (BH5 to BH8) were drilled on the site. The 
borehole logs are attached in Appendix A.    

Two environmental samples were collected and analysed from boreholes BH5 (0.5-0.6m) and BH8 (0.3-
0.4m) to assess contamination. The samples comprised Gravelly Sand fill, and were tested for metals 
(arsenic, cadmium, chromium, copper, lead , nickel, zinc and mercury) and polycyclic aromatic 
hydrocarbons (PAHs). The results are included in Table LR1.  

The report indicated that concentrations of contaminants were below residential land use criteria.  The 
report also noted that the extent and type of fill was not able to be assessed due to access constraints 
on the site, and recommended further assessment and/or waste classification of fill materials once 
buildings were removed or during earthworks.  

Coffey also carried out a waste classification for ash and slag fill identified under a roadway following 
removal of the building (reference ENVIWARA0143AB-L01, 7 August 2008).   
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3 SITE LANDUSE AND DESCRIPTION 

3.1 Site Location and Landuse 

The site locality is shown in Figure 1.  A site layout plan is presented in Figure 2.  A summary of site 
identification is shown in Table 1. 

TABLE 1: SUMMARY OF SITE IDENTIFICATION 

STREET ADDRESS Cnr Edith and High Streets, Waratah 

AREA 3,008m2  

TITLE IDENTIFIERS Lot 1 in DP 1131868 

LOCAL GOVERNMENT AREA Newcastle City Council 

PARISH Newcastle 

COUNTY Northumberland 

GRID CO-ORDINATES (AUST. MAP GRID) 32° 54’ 12” S   151° 43’ 12” E 

SURROUNDING LAND The site is bounded by: 

 Maroba Apartments (seniors living) to the 
north; 

 Edith Street, followed by residential properties 
to the east; 

 High Street, followed by vacant land to the 
south; and 

 Vacant land which appears to be a garden 
area for the Maroba Nursing home to the west. 

 

3.2 Topography and Drainage 

The Wallsend 1:25,000 Topographic Map shows the site lies at an elevation range between 30m and 
40m above Australian Height Datum (AHD).  The site is located on the side slopes of a northeast facing 
hill that slopes down towards the north-east. 

Surface water is considered to follow the site topogaphy, and flow to the northeast. Surface water would 
infiltrate into the site soils, and flow into the municipal stormwater system located on Edith Street.  
Water collected in the stormwater drains at the rear of the site is likely to eventually discharge into 
Throsby Creek, which is the inferred nearest body of water located approximately 1.8km to the east of 
the site. 
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3.3 Local Geology 

Reference to the 1:100000 scale Newcastle Regional Coalfield Geology Map indicates that the site is 
underlain by the Waratah Sandstone belonging to the Newcastle Coal Measures of Middle Permian 
age.  These rocks typically weather to clayey sands and sandy clays. Sandstone was observed to 
outcrop at the southern end of the site. 

3.4 Hydrogeology and Groundwater Use 

Based on observations of the site and nearby topography, the regional groundwater table beneath the 
site is estimated to be located at a depth of greater than 10m below ground surface (m bgs). Regional 
groundwater would be expected to flow east and eventually discharge to Throsby Creek. 

Shallow discontinuous groundwater may occur following periods of heavy or prolonged rainfall. Perched 
groundwater was encountered during the geotechnical investigation in 2007 at depths ranging from 
1.5m to 4.4m bgs.   
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4 SITE OBSERVATIONS 

The following site observations were made during fieldwork on the 14 October 2011. Site photographs 
are attached in Appendix A.  

 The site slopes from the southwest corner to the northeast corner, and an outcrop of weathered 
sandstone is visible along the western and southern boundaries in the southwest corner of the site 
(Photo 1); 

 The site is currently fenced, vacant, and cleared of vegetation. A few trees and shrubs are present 
on the western, eastern and southern boundaries; 

 A former access road is present on the eastern boundary of the site, with a bitumen pavement 
across the top, and a garden bed along the eastern boundary. This former road is now elevated 
about 2.0m above the surrounding site elevation. (see Photo 2); 

 Fragments of broken tiles, plastic, bricks, concrete and cement sheeting were present across the 
site (Photo 5). 
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5 FIELD INVESTIGATIONS AND LABORATORY ANALYSIS 

5.1 Soil Sampling  

Field work for the investigation was undertaken on 14 October 2011 by a Coffey environmental 
scientist.  Field investigations included: 

 Excavation of eight test pits (TP1 to TP8) using an excavator to depths of between 0.2m and 2.5m. 
Samples were collected from the fill materials in each test pit, and at the top of the natural residual 
soils underlying the fill.  ;  

 Three potential asbestos containing material (PACM) fragments (A1 to A3) were collected from the 
site surface;  

 One duplicate sample was collected during fieldwork for quality control purposes.  

Samples were split into two sub-samples, with one sample placed in a 250ml laboratory supplied glass 
jar with Teflon lined lids and the second sample placed in a zip-lock plastic bag.  Samples were stored 
in a chilled esky during fieldwork and transport to the laboratory.  

Samples were collected directly from the excavator bucket using a clean pair of disposable nitrile gloves 
for each sample.  

Fieldwork was carried out in the fulltime presence of the Coffey environmental scientist, who logged the 
subsurface conditions, collected samples, and marked the sampling locations on a plan.   

The test pit logs are presented in Appendix B.  Approximate sampling locations are shown on Figure 2. 

5.2 Laboratory Analysis 

Environmental soil samples were dispatched to SGS Australia Pty Ltd (SGS) on 17 October 2011 under 
chain of custody conditions for the following broad suite of analytes.  

 Total petroleum hydrocarbons (TPH); 

 Benzene, Toluene, Ethylbenzene and xylenes (BTEX); 

 Polycyclic aromatic hydrocarbons (PAH); 

 Metals (arsenic, cadmium, chromium, copper, mercury, nickel, lead and zinc);  

 Organochlorine pesticides  (OCP); 

 Polychlorinated biphenyls (PCB); and  

 As bestos. 
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6 INVESTIGATION CRITERIA 

The investigation criteria for soil were established based on the following references: 

 NSW DECC Guidelines for the NSW Auditor Scheme (Second Edition) (DEC, 2006); 

 NSW DECC, Guidelines for Assessing Service Station Sites, (NSW EPA, 1994); 

 National Environmental Protection Council (NEPC) National Environmental Protection (Assessment 
of Site Contamination) Measure (NEPM) (NEPC, 1999). 

DEC 2006 and NEPC 1999 present health based investigation levels for different land uses (e.g. 
industrial / commercial, residential, recreational etc.) as well as provisional phytotoxicity based 
investigation levels. 

The proposed development for the site is senior living apartments. Therefore the health-based 
investigation levels for residential with gardens and accessible soil (home grown produce contributing 
<10% fruit and vegetable intake; no poultry), including children’s day-care centres, preschools, primary 
schools, townhouses, villas (Column 1 of Appendix II in DEC 2006), and provisional phytotoxicity-based 
investigation levels (Column 5 of Appendix II in DEC 2006) have been adopted as the investigation 
levels.   

DEC 2006 Guidelines do not provide threshold levels for volatile petroleum hydrocarbon compounds. 
NSW EPA 1994 Guidelines for Assessing Service Station Sites provide an indication of acceptable 
cleanup levels for petroleum hydrocarbons compounds at service station sites to be reused for sensitive 
land uses.  For semi-volatile petroleum hydrocarbons (C16 – C35 and >C35) investigation levels are 
provided in the DEC 2006, however, these are based on the NEPC 1999 health-based criteria, which 
require the laboratory analysis to unequivocally differentiate between aromatic and aliphatic 
compounds.  If this cannot be done, the C10 – C40 criteria in the service station guidelines should be 
applied. 

On the advice of the NSW Department of Health, the NSW Office of Environment and Heritage (OEH) 
has advised NSW Site Auditors (Site Auditors Meeting 1 March 2000) that “no asbestos in the soil at 
the surface is permitted”. Enhealth (2005) ‘Guidelines for Asbestos in the Non-Occupational 
Environment’, provides some guidance on assessing and managing asbestos in soil although does not 
provide a threshold concentration or investigation level for asbestos.   

The NEPM (NEPC, 1999) is currently under revision, with a draft document provided for consultation.  
The draft NEPM guidelines are expected to be finalised in mid 2012.  These guidelines provide criteria 
for asbestos assessments, similar to current guidelines used in Western Australia. Until these 
guidelines are finalised, NSW OEH have advised that they will not endorse them.  The NSW OEH have 
advised NSW Site Auditors in 2006 to exercise their professional judgement when assessing whether a 
site is suitable for a specific use in the light of evidence that asbestos may be a contaminants of 
concern. For this investigation, we have adopted ‘non detect’ as the investigation criteria for asbestos.  

The relevant soil investigation levels are summarised in Table LR1. 
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7 QUALITY ASSURANCE/QUALITY CONTROL 

Fieldwork was carried out in general accordance with Coffey Environment’s standard operating 
procedures.  

The environmental samples were placed directly into laboratory supplied glass jars and kept in a chilled 
insulated container during fieldwork and transport to the laboratory.  A clean pair of nitrile gloves was 
used to collect each sample.  Samples were collected from the centre of the excavator bucket to 
prevent cross-contamination of samples.  

One duplicate sample was collected and analysed (QC2) for sample TP3 0.1-0.2m.  The results of the 
field duplicate analysis showed the relative percent differences (RPDs) below the control limit of 50%, 
with the exception of lead at 57%, and numerous PAH compounds at 108% to 140%.  It is considered 
that the RPD for lead is due to sample heterogeneity, and the PAH compounds RPDs are due to 
concentrations being close to the detection limit. 

The quality control sample results are provided in Table LR2. 

Samples were received by SGS Australia within the recommended holding times.   

The laboratory (SGS) conducted internal quality control using laboratory duplicates, spikes and method 
blanks.  The results are shown with laboratory report sheets in Appendix C.  Analytical methods used 
for the laboratory testing are also indicated on the laboratory report sheets.  The results of laboratory 
quality control testing are within acceptable limits, with the exception of RPDs for TPH C15-C28 and 
PAH compounds which the laboratory stated failed due to sample heterogeneity. 

A data validation report is presented in Appendix D.  

Based on the above assessment it is considered that the field and laboratory methods for soil are 
appropriate and that the data obtained is usable and considered to reasonably represent the 
concentrations at the sampling points at the time of sampling. 
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8 RESULTS 

8.1 Subsurface Conditions 

The general subsurface profile encountered comprised fill overlying residual soil, overlying weathered 
sandstone.  The subsurface profile is summarised in Table 2 below, and the test pit logs are presented 
in Appendix B. 

TABLE 2: SUMMARY OF SUBSURFACE CONDITIONS 

Material Description Depth to Base of Material (m bgs) 

TP1 TP2 TP3 TP4 TP5 TP6 TP7 TP8 

FILL: Gravelly SAND medium grained, 
brown-dark brown, broken tiles, 
occasional whole bricks 

0.4 0.2 0.3 0.2 0.3 - - - 

Fill: Sandy CLAY medium plasticity, 
dark brown, fine to medium grained 
sand, broken tiles, bricks, and concrete 

- - - - - 1.6 0.3 1.4 

FILL: Rusted steel fragments mixed 
with dark brown sand in test pit TP4, 
with some tiles, pottery and compacted 
slag 

- - - 1.1 - - - - 

FILL: Clayey Gravel in test pit TP5, dark 
grey, from depth of 0.3m to 1.0m 

- - - - 1.1 - - - 

RESIDUAL SOIL: Sandy CLAY, CLAY, 
Clayey SAND, medium to high 
plasticity, pale orange-brown, pale to 
dark grey, fine grained sand 

- - 0.8 1.7 1.7 2.5 1.5 1.4 

Weathered SANDSTONE (refusal) 0.4 0.2 0.8 1.7 - - - - 

 

Perched groundwater inflow was encountered in TP5 at 0.3m depth during excavation. No odours were 
or staining was noted during excavation of the test pits. A layer of metallic material was encountered in 
TP4 at 0.2 to 1.1m depth (refer Photograph 4) 

8.2 Comparison of Results with Investigation levels 

The soil laboratory results were assessed against the land use criteria described in Section 6 and listed 
in Table LR1.  Concentrations were below the adopted criteria in each sample analysed, with the 
exception of the analytes shown in Table 3 below.  
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TABLE 3 – CONCENTRATIONS ABOVE THE ADOPTED CRITERIA 

Sample ID Contaminant 

SP1-1 (TP8 1.0-1.1m) Zinc (270mg/kg) over phytotoxicity criteria. 

TP3 0.1-0.2m Benzo(a)pyrene (1mg/kg) over residential land use. 

TP4 0.4-0.5m Arsenic (66mg/kg), cadmium (3.1mg/kg), nickel (160mg/kg), and zinc 
(2,800mg/kg) over phytotoxicity criteria. 

Copper (2,300mg/kg) and lead (3,100mg/kg) over residential land use 
criteria.  

TP5 0.5-0.6m Benzo(a)pyrene (100mg/kg) and total PAHs (1,700mg/kg) over residential 
land use criteria. 

TPH C10-C36 (3,600mg/kg) over residential land use criteria.  

TP6 0.1-0.2m Copper (170mg/kg) and zinc (480mg/kg) over phytotoxicity criteria. 

The laboratory analytical certificates are presented in Appendix C.  
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9 DISCUSSION 

The field investigations have identified fill on the site at depths ranging from about 0.2m in the south-
western part of the site, up to about 1.6m in the north-western part of the site. The fill mound on the 
eastern boundary appears to be about 2m in height and has an approximate volume of 360m3  

Contamination, above the residential guidelines was identified in the fill material in TP4 (in the form of 
copper and lead), and TP5 (in the form of TPH C10-C36 and PAHs) at depths of 0.5m. 

Potential asbestos containing material fragments were observed across the site, two of these were 
analysed for asbestos.  One sample (A2) showed the presence of chrysotile and amosite asbestos, 
whilst the other sample (A3) showed no asbestos.  

Due to the proposed basement car park, a suitable remediation option is to classify the waste and 
remove material to a licensed landfill. Following removal of the fill materials, the base of the excavation 
will be validated, and validation report prepared. 

The advantage of using this method is that site will be suitable for use with no ongoing monitoring or 
conditions.
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10 CONCLUSION  

Based on the presence of asbestos containing material fragments across the surface of the site, and 
lead and copper contamination identified in fill materials in TP4 and TP5, the site is not currently 
suitable for the proposed use.  

It is considered that the site can be made suitable for use as senior living apartments following removal 
of fill material (including contamination fill) to a licensed landfill and validation.  A remediation action 
plan will need to be prepared by a suitably qualified contaminated land consultant.  

This report should be read in conjunction with the sheet “Important Information about your Coffey 
Environmental Report”, which is attached.  
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11 LIMITATIONS 

The findings within this report are the result of discreet/specific sampling methodologies used in 
accordance with normal practices and standards. To the best of our knowledge they represent a 
reasonable interpretation of the general conditions of the site. Under no circumstances, however, can it 
be considered that these findings represent the actual state of the site at all points. 

It is the nature of contaminated site investigations that the degree of variability in site conditions cannot 
be known completely and no sampling and analysis program can eliminate all uncertainty concerning 
the condition of the site.  Professional judgement must be exercised in the collection and interpretation 
of the data.   

In conducting this review and preparing the report, current guidelines for assessment and management 
of contaminated land were followed.  This work has been conducted in good faith in accordance with 
Coffey’s understanding of the client’s brief and general accepted practice for environmental consulting. 

This report was prepared for EJE Architecture Pty Ltd with the objective of assessing the presence of 
contamination on the site for the Maroba Apartments development, and for Newcastle City Council to 
assess the development application. No warranty, expressed or implied, is made as to the information 
and professional advice included in this report.  The report is not intended for other parties or other 
uses.  Anyone using this document does so at their own risk and should satisfy themselves concerning 
the applicability of its application and where necessary should seek expert advice in relation to the 
particular situation.   

This report does not cover hazardous building materials issues. Information within the report including 
test pit logs should not be used for geotechnical investigation purposes. 
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Tables 



TABLE LR1: SOIL ANALYTICAL RESULTS

BH5 BH8 SP1-1 TP1 TP2 TP3 TP4 TP5 TP6 TP7 A2 A3
0.5-0.6 0.3-0.4 1.0-1.1 0.1-0.2 0.1-0.2 0.1-0.2 0.4-0.5 0.5-0.6 0.1-0.2 0.1-0.2 0.0 0.0

23/04/06 11/05/06 14/10/11 14/10/11 14/10/11 14/10/11 14/10/11 14/10/11 14/10/11 14/10/11 14/10/11 14/10/11

Provisional 
Phytotoxicity

Residential 
Land Use

Benzene mg/kg 0.1 1 - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - -
Ethylbenzene mg/kg 0.1 50 - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - -
Toluene mg/kg 0.1 130 - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - -
Xylene Total mg/kg 0.3 25 - - <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 - -
Arsenic mg/kg 3 20 100 <5 20 6 4 3 3 66 4 13 5 - -
Cadmium mg/kg 0.3 3 20 <1 <1 1.1 <0.3 0.3 0.4 3.1 <0.3 0.9 0.8 - -
Chromium (III+VI) mg/kg 0.3 400 120,000 9 8 17 11 7.6 16 45 8.1 19 9.1 - -
Copper mg/kg 0.5 100 1000 34 15 54 13 21 33 2300 49 170 75 - -
Lead mg/kg 1 600 300 31 37 71 14 34 54 3100 77 160 74 - -
Mercury mg/kg 0.05 1 15 <0.1 <0.1 <0.05 <0.05 0.06 <0.05 <0.05 <0.05 <0.05 0.06 - -
Nickel mg/kg 0.5 60 600 9 8 13 4.9 5.2 6.4 160 6.2 25 8.2 - -
Zinc mg/kg 0.5 200 7000 89 106 270 98 81 160 2800 83 480 170 - -
DDT+DDE+DDD mg/kg 0.1 - - <0.6  -  - <0.6 <0.6  - <0.1  - - -
Aldrin + Dieldrin mg/kg 0.1 - - <0.2  -  - <0.2 <0.2  - <0.2  - - -
Chlordane - - <0.2  -  - <0.2 <0.2  - <0.2  - - -
Heptachlor mg/kg 0.1 10 - - <0.1  -  - <0.1 <0.1  - <0.1  - - -
Benzo(a)pyrene mg/kg 0.1 1 <0.5 <0.5 0.3 <0.1 0.1 1 <0.1 100 0.1 0.6 - -
Naphthalene mg/kg 0.1 - - <0.1 <0.1 <0.1 <0.1 <0.1 3.2 <0.1 <0.1 - -
PAHs (Sum of total) mg/kg 0.8 20 1 <0.5 3.4 <0.8 1.9 14 <0.8 1700 1.5 10 - -

PCB PCBs (Sum of total) mg/kg 0.9 10 - - <0.9  -  - <0.9 <0.9  - <0.9  - - -
TPH C6 - C9 mg/kg 20 - - <20 <20 <20 <20 <20 <20 <20 <20 - -
TPH C10 - C14 mg/kg 20 - - <20 <20 <20 <20 <20 <20 <20 <20 - -
TPH C15 - C28 mg/kg 50 - - <50 <50 <50 <50 <50 2000 <50 <50 - -
TPH C29 - C36 mg/kg 50 - - <50 <50 <50 <50 <50 1600 <50 <50 - -
TPH C10-C36 - - <120 <120 <120 <120 <120 3600 <120 <120 - -

Asbestos %W/W ND - - <0.01 <0.01 <0.01 Amosite & 
Chrysotile 
Asbestos

ND

Notes:
Value Concentration exceeds residential land use criteria
Value Concentration exceeds provisional phytotoxicity criteria

ND Not detected
- Not Analysed

Criteria:
NSW EPA (1994) Guidelines for Assessing Service Station Sites
NSW DEC (2006) Guidelines for the NSW Site Auditor Scheme (2nd Ed) - Column 1: Residential Landuse
NSW DEC (2006) Guidelines for the NSW Site Auditor Scheme (2nd Ed) - Column 2: Provisional Phytotoxicity

Sample ID

Date Sampled
Depth

TPH

Investigation CriteriaAnalyte Units PQL

PAH

OCP

Metals

BTEX



TABLE LR2: SOIL QUALITY CONTROL RESULTS

TP3 QC2
0.1-0.2

14/10/2011 14/10/2011

Benzene mg/kg 0.1 <0.1 <0.1 NA
Ethylbenzene mg/kg 0.1 <0.1 <0.1 NA
Toluene mg/kg 0.1 <0.1 <0.1 NA
Xylene Total mg/kg 0.3 <0.3 <0.3 NA
Arsenic mg/kg 3 3 4 29%
Cadmium mg/kg 0.3 0.4 0.4 0%
Chromium (III+VI) mg/kg 0.3 16 21 27%
Copper mg/kg 0.5 33 28 16%
Lead mg/kg 1 54 30 57%
Mercury mg/kg 0.05 <0.05 <0.05 NA
Nickel mg/kg 0.5 6.4 7.8 20%
Zinc mg/kg 0.5 160 180 12%
DDT+DDE+DDD mg/kg 0.1 <0.6 <0.6 NA
Aldrin + Dieldrin mg/kg 0.1 <0.2 <0.2 NA
Chlordane <0.2 <0.2 NA
Heptachlor mg/kg 0.1 <0.1 <0.1 NA
Acenaphthene mg/kg 0.1 <0.1 <0.1 NA
Acenaphthylene mg/kg 0.1 <0.1 <0.1 NA
Anthracene mg/kg 0.1 0.5 <0.1 NA
Benz(a)anthracene mg/kg 0.1 1 0.3 108%
Benzo(a)pyrene mg/kg 0.1 1 0.3 108%
Benzo(b)fluoranthene mg/kg 0.1 0.7 0.2 111%
Benzo(g,h,i)perylene mg/kg 0.1 0.7 0.2 111%
Benzo(k)fluoranthene mg/kg 0.1 0.7 0.2 111%
Chrysene mg/kg 0.1 0.8 0.2 120%
Dibenz(a,h)anthracene mg/kg 0.1 <0.1 <0.1 NA
Fluoranthene mg/kg 0.1 3.4 0.6 140%
Fluorene mg/kg 0.1 <0.1 <0.1 NA
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 0.5 0.1 133%
Naphthalene mg/kg 0.1 <0.1 <0.1 NA
PAHs (Sum of total) mg/kg 0.8 14 2.9 131%
Phenanthrene mg/kg 0.1 0.9 0.2 127%
Pyrene mg/kg 0.1 3.3 0.6 138%

PCB PCBs (Sum of total) mg/kg 0.9 <0.9 <0.9 NA
TPH C6 - C9 mg/kg 20 <20 <20 NA
TPH C10 - C14 mg/kg 20 <20 <20 NA
TPH C15 - C28 mg/kg 50 <50 <50 NA
TPH C29 - C36 mg/kg 50 <50 <50 NA
TPH C10-C36 <120 <120 NA

Notes:
RPD% RPD exceeds control limit of 50%

Depth
Date Sampled

RPD %

Analyte Units PQL

Sample ID

BTEX

Metals

OCP

PAH

TPH
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Appendix A 
Site Photographs 



Photograph 1: Site looking towards south, also shows sandstone rock outcrop
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Photograph 2: Fill mound on eastern boundary, with bitumen paving and trees/shrubs on eastern boundary

ENAUWARA04216AA

EJE ARCHITECTURE PTY LTD

MAROBA APARTMENTS

CNR EDITH & HIGH STREETS, WARATAH NSW

SITE PHOTOGRAPHS
original
size PHOTO 1 & 



Photograph 3: Site looking towards the north, fill mound is present on property to the north
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Photograph 4: Test pit TP4 showing metal fragments at about 0.2m to 1.0m
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Photograph 5: Site showing fragments of tiles, bricks, concrete and plastic
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Photograph 4: Site looking towards the north, existing Maroba Apartments to north
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Appendix B 
Test Pit Logs 
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FILL: Gravelly SAND, medium grained, dark brown,
crushed tiles throughout, with trace whole bricks.

Sandy CLAY: medium to high plasticity, pale
orange-brown, fine grained sand.

Terminated on natural sandstone.
Test pit TP 3 terminated at 0.8m
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FILL: Gravelly SAND, medium grained, dark brown,
angular gravel mixed with broken tiles at surface.
FILL: Rusted metal fragments dark brown sand.
With trace tiles, pottery and consolidated slag.

CLAY: medium to high plasticity, pale grey.

Terminated on natural sandstone.
Test pit TP 4 terminated at 1.7m
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FILL: Gravelly SAND, medium grained, dark brown,
trace of  tile fragments.

FILL: Clayey GRAVEL, angular and rounded, dark
grey. Perched groundwater.

CLAY: high plasticity, dark grey.

Terminated in natural clay.
Test pit TP 5 terminated at 1.7m
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FILL: Sandy CLAY, medium plasticity, dark brown,
fine to medium grained sand. Concrete and tile
fragments in upper 0.3m.

Clayey SAND: fine grained, grey.

Terminated in natural soil.
Test pit TP 6 terminated at 2.5m
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FILL: Sandy CLAY, medium plasticity, dark brown,
fine grained sand.

Clayey SAND: fine grained, grey.

Terminated in natural soil.
Test pit TP 7 terminated at 1.5m
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StFILL: Sandy CLAY, medium plasticity, dark brown,
medium grained sand, frequent tile fragments and
whole bricks.

Terminated in fill material.
Test pit TP 8 terminated at 1.4m
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Appendix C 
Laboratory Reports 



Date Reported

0000010179Report Number

Contact

SGS Alexandria Environmental

Unit 16, 33 Maddox St

Alexandria NSW 2015

Huong Crawford

+61 2 8594 0400

+61 2 8594 0499

au.environmental.sydney@sgs.com

11

SGS Reference

Email

Facsimile

Telephone

Address

Manager

Laboratory

49615-49616

ENAUWARA04216AA

emma_coleman@coffey.com

02 4016 2380

02 4016 2300

Lot 101, 19 Warabrook Blvd

Warabrook

NSW 2304

Coffey Environments Pty Ltd

Emma Coleman

Samples

Order Number

Project

Email

Facsimile

Telephone

Address
Client

CLIENT DETAILS LABORATORY DETAILS

24 Oct 2011

ANALYTICAL REPORT

SE102630 R0

18 Oct 2011Date Received

No respirable fibres detected using trace analysis technique.

Asbestos analysed by Approved Identifier Yusuf Kuthpudin.

PAH - The Limit of Reporting (LOR) has been raised due to interferences from the sample matrix.

The document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(4354).

COMMENTS

Dong Liang

Inorganics Metals Team Leader

Huong Crawford

Laboratory Manager

Ly Kim Ha

Organics Supervisor

Ravee Sivasubramaniam

Hygienist

SIGNATORIES

Member of the SGS Group 

www.au.sgs.comf +61 2 8594 0499t +61 2 8594 0400Australia

Australia

Alexandria NSW 2015

Alexandria NSW 2015

Unit 16 33 Maddox St

PO Box 6432 Bourke Rd BC

Environmental ServicesSGS Australia Pty Ltd

ABN 44 000 964 278

           



SE102630 R0ANALYTICAL REPORT

SE102630.001

Soil

14 Oct 2011

TP01 0.1-0.2

SE102630.002

Soil

14 Oct 2011

TP02 0.1-0.2

SE102630.003

Soil

14 Oct 2011

TP03 0.1-0.2

SE102630.004

Soil

14 Oct 2011

TP04 0.4-0.5

SE102630.005

Soil

14 Oct 2011

TP05 0.5-0.6

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

VOC’s in Soil     Method: AN433/AN434

Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Toluene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Ethylbenzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

m/p-xylene mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2

o-xylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Surrogates

Dibromofluoromethane (Surrogate) % - 95 95 94 95 94

d4-1,2-dichloroethane (Surrogate) % - 96 97 96 97 96

d8-toluene (Surrogate) % - 93 94 94 94 94

Bromofluorobenzene (Surrogate) % - 105 106 102 104 102

Totals

Total BTEX* mg/kg - 0 0 0 0 0

Total Xylenes* mg/kg 0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Volatile Petroleum Hydrocarbons in Soil     Method: AN433/AN434

TRH C6-C9 mg/kg 20 <20 <20 <20 <20 <20

Surrogates

Trifluorotoluene (Surrogate) % - 89 101 91 82 89

Dibromofluoromethane (Surrogate) % - - - - - -

d4-1,2-dichloroethane (Surrogate) % - - - - - -

d8-toluene (Surrogate) % - - - - - -

Bromofluorobenzene (Surrogate) % - - - - - -

TRH (Total Recoverable Hydrocarbons) in Soil     Method: AN403

TRH C10-C14 mg/kg 20 <20 <20 <20 <20 <20

TRH C15-C28 mg/kg 50 <50 <50 <50 <50 2000

TRH C29-C36 mg/kg 50 <50 <50 <50 <50 1600

Surrogates

TRH (Surrogate) % - - - - - -

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: AN420

Naphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 3.2

Acenaphthylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 3.9

Acenaphthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 4.8

Fluorene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 10

Phenanthrene mg/kg 0.1 <0.1 0.2 0.9 <0.1 120

Anthracene mg/kg 0.1 <0.1 <0.1 0.5 <0.1 29

Fluoranthene mg/kg 0.1 <0.1 0.5 3.4 <0.1 540

Pyrene mg/kg 0.1 <0.1 0.4 3.3 <0.1 480

Benzo(a)anthracene mg/kg 0.1 <0.1 0.1 1.0 <0.1 91

Chrysene mg/kg 0.1 <0.1 0.2 0.8 <0.1 71

Benzo(b)fluoranthene mg/kg 0.1 <0.1 0.1 0.7 <0.1 96

Benzo(k)fluoranthene mg/kg 0.1 <0.1 0.1 0.7 <0.1 38

Benzo(a)pyrene mg/kg 0.1 <0.1 0.1 1.0 <0.1 100

Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1 <0.1 0.5 <0.1 52

Dibenzo(a&h)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 7.6

Benzo(ghi)perylene mg/kg 0.1 <0.1 0.1 0.7 <0.1 56

Total PAH (Vic EPA) mg/kg 0.8 <0.8 1.9 14 <0.8 1700

24-October-2011Page 2 of 14



SE102630 R0ANALYTICAL REPORT

SE102630.001

Soil

14 Oct 2011

TP01 0.1-0.2

SE102630.002

Soil

14 Oct 2011

TP02 0.1-0.2

SE102630.003

Soil

14 Oct 2011

TP03 0.1-0.2

SE102630.004

Soil

14 Oct 2011

TP04 0.4-0.5

SE102630.005

Soil

14 Oct 2011

TP05 0.5-0.6

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: AN420 (continued)

Surrogates

d5-nitrobenzene (Surrogate) % - 104 106 106 108 80

2-fluorobiphenyl (Surrogate) % - 92 92 90 92 80

d14-p-terphenyl (Surrogate) % - 104 110 118 108 120

OC Pesticides in Soil     Method: AN400/AN420

Hexachlorobenzene (HCB) mg/kg 0.1 - - <0.1 <0.1 -

Alpha BHC mg/kg 0.1 - - <0.1 <0.1 -

Lindane mg/kg 0.1 - - <0.1 <0.1 -

Heptachlor mg/kg 0.1 - - <0.1 <0.1 -

Aldrin mg/kg 0.1 - - <0.1 <0.1 -

Beta BHC mg/kg 0.1 - - <0.1 <0.1 -

Delta BHC mg/kg 0.1 - - <0.1 <0.1 -

Heptachlor epoxide mg/kg 0.1 - - <0.1 <0.1 -

o,p'-DDE mg/kg 0.1 - - <0.1 <0.1 -

Alpha Endosulfan mg/kg 0.2 - - <0.2 <0.2 -

Gamma Chlordane mg/kg 0.1 - - <0.1 <0.1 -

Alpha Chlordane mg/kg 0.1 - - <0.1 <0.1 -

trans-Nonachlor mg/kg 0.1 - - <0.1 <0.1 -

p,p'-DDE mg/kg 0.1 - - <0.1 <0.1 -

Dieldrin mg/kg 0.2 - - <0.2 <0.2 -

Endrin mg/kg 0.2 - - <0.2 <0.2 -

o,p'-DDD mg/kg 0.1 - - <0.1 <0.1 -

o,p'-DDT mg/kg 0.1 - - <0.1 <0.1 -

Beta Endosulfan mg/kg 0.2 - - <0.2 <0.2 -

p,p'-DDD mg/kg 0.1 - - <0.1 <0.1 -

p,p'-DDT mg/kg 0.1 - - <0.1 <0.1 -

Endosulfan sulphate mg/kg 0.1 - - <0.1 <0.1 -

Endrin Aldehyde mg/kg 0.1 - - <0.1 <0.1 -

Methoxychlor mg/kg 0.1 - - <0.1 <0.1 -

Endrin Ketone mg/kg 0.1 - - <0.1 <0.1 -

Surrogates

Tetrachloro-m-xylene (TCMX) (Surrogate) % - - - 97 98 -

PCBs in Soil     Method: AN400/AN420

Arochlor 1016 mg/kg 0.1 - - <0.1 <0.1 -

Arochlor 1221 mg/kg 0.1 - - <0.1 <0.1 -

Arochlor 1232 mg/kg 0.1 - - <0.1 <0.1 -

Arochlor 1242 mg/kg 0.1 - - <0.1 <0.1 -

Arochlor 1248 mg/kg 0.1 - - <0.1 <0.1 -

Arochlor 1254 mg/kg 0.1 - - <0.1 <0.1 -

Arochlor 1260 mg/kg 0.1 - - <0.1 <0.1 -

Arochlor 1262 mg/kg 0.1 - - <0.1 <0.1 -

Arochlor 1268 mg/kg 0.1 - - <0.1 <0.1 -

Total PCBs (Arochlors) mg/kg 0.9 - - <0.9 <0.9 -

Surrogates

Tetrachloro-m-xylene (TCMX) (Surrogate) % - - - 97 98 -
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SE102630 R0ANALYTICAL REPORT

SE102630.001

Soil

14 Oct 2011

TP01 0.1-0.2

SE102630.002

Soil

14 Oct 2011

TP02 0.1-0.2

SE102630.003

Soil

14 Oct 2011

TP03 0.1-0.2

SE102630.004

Soil

14 Oct 2011

TP04 0.4-0.5

SE102630.005

Soil

14 Oct 2011

TP05 0.5-0.6

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest     Method: AN040/AN320

Arsenic, As mg/kg 3 4 3 3 66 4

Cadmium, Cd mg/kg 0.3 <0.3 0.3 0.4 3.1 <0.3

Chromium, Cr mg/kg 0.3 11 7.6 16 45 8.1

Copper, Cu mg/kg 0.5 13 21 33 2300 49

Lead, Pb mg/kg 1 14 34 54 3100 77

Nickel, Ni mg/kg 0.5 4.9 5.2 6.4 160 6.2

Zinc, Zn mg/kg 0.5 98 81 160 2800 83

Mercury in Soil     Method: AN312

Mercury mg/kg 0.05 <0.05 0.06 <0.05 <0.05 <0.05

Fibre Identification in soil     Method: AN602

FibreID

Asbestos Detected No unit - - - No No -

SemiQuant

Estimated Fibres %w/w 0.01 - - <0.01 <0.01 -

Fibre ID in bulk materials     Method: AN602

FibreID

Asbestos Detected No unit - - - - - -

Moisture Content     Method: AN234

% Moisture % 0.5 10 11 11 12 16

SE102630.006

Soil

14 Oct 2011

TP06 0.1-0.2

SE102630.007

Soil

14 Oct 2011

TP07 0.1-0.2

SE102630.008

Soil

14 Oct 2011

SP1-1

SE102630.009

Soil

14 Oct 2011

QC2

SE102630.010

Material

14 Oct 2011

A2

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

VOC’s in Soil     Method: AN433/AN434

Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 -

Toluene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 -

Ethylbenzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 -

m/p-xylene mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 -

o-xylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 -

Surrogates

Dibromofluoromethane (Surrogate) % - 96 93 94 94 -

d4-1,2-dichloroethane (Surrogate) % - 99 96 95 95 -

d8-toluene (Surrogate) % - 94 94 95 94 -

Bromofluorobenzene (Surrogate) % - 105 104 103 103 -

Totals

Total BTEX* mg/kg - 0 0 0 0 -

Total Xylenes* mg/kg 0.3 <0.3 <0.3 <0.3 <0.3 -

Volatile Petroleum Hydrocarbons in Soil     Method: AN433/AN434

TRH C6-C9 mg/kg 20 <20 <20 <20 <20 -

24-October-2011Page 4 of 14



SE102630 R0ANALYTICAL REPORT

SE102630.006

Soil

14 Oct 2011

TP06 0.1-0.2

SE102630.007

Soil

14 Oct 2011

TP07 0.1-0.2

SE102630.008

Soil

14 Oct 2011

SP1-1

SE102630.009

Soil

14 Oct 2011

QC2

SE102630.010

Material

14 Oct 2011

A2

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Volatile Petroleum Hydrocarbons in Soil     Method: AN433/AN434 (continued)

Surrogates

Trifluorotoluene (Surrogate) % - 91 97 91 98 -

Dibromofluoromethane (Surrogate) % - - - - - -

d4-1,2-dichloroethane (Surrogate) % - - - - - -

d8-toluene (Surrogate) % - - - - - -

Bromofluorobenzene (Surrogate) % - - - - - -

TRH (Total Recoverable Hydrocarbons) in Soil     Method: AN403

TRH C10-C14 mg/kg 20 <20 <20 <20 <20 -

TRH C15-C28 mg/kg 50 <50 <50 <50 <50 -

TRH C29-C36 mg/kg 50 <50 <50 <50 <50 -

Surrogates

TRH (Surrogate) % - - - - - -

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: AN420

Naphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 -

Acenaphthylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 -

Acenaphthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 -

Fluorene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 -

Phenanthrene mg/kg 0.1 0.1 1.0 0.2 0.2 -

Anthracene mg/kg 0.1 <0.1 0.5 0.1 <0.1 -

Fluoranthene mg/kg 0.1 0.4 2.5 0.8 0.6 -

Pyrene mg/kg 0.1 0.4 2.3 0.7 0.6 -

Benzo(a)anthracene mg/kg 0.1 0.2 0.7 0.3 0.3 -

Chrysene mg/kg 0.1 0.1 0.7 0.2 0.2 -

Benzo(b)fluoranthene mg/kg 0.1 0.1 0.6 0.3 0.2 -

Benzo(k)fluoranthene mg/kg 0.1 0.1 0.5 0.2 0.2 -

Benzo(a)pyrene mg/kg 0.1 0.1 0.6 0.3 0.3 -

Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1 0.3 0.1 0.1 -

Dibenzo(a&h)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 -

Benzo(ghi)perylene mg/kg 0.1 <0.1 0.4 0.2 0.2 -

Total PAH (Vic EPA) mg/kg 0.8 1.5 10 3.4 2.9 -

Surrogates

d5-nitrobenzene (Surrogate) % - 104 104 102 106 -

2-fluorobiphenyl (Surrogate) % - 94 98 90 88 -

d14-p-terphenyl (Surrogate) % - 118 120 122 114 -

OC Pesticides in Soil     Method: AN400/AN420

Hexachlorobenzene (HCB) mg/kg 0.1 <0.1 - <0.1 <0.1 -

Alpha BHC mg/kg 0.1 <0.1 - <0.1 <0.1 -

Lindane mg/kg 0.1 <0.1 - <0.1 <0.1 -

Heptachlor mg/kg 0.1 <0.1 - <0.1 <0.1 -

Aldrin mg/kg 0.1 <0.1 - <0.1 <0.1 -

Beta BHC mg/kg 0.1 <0.1 - <0.1 <0.1 -

Delta BHC mg/kg 0.1 <0.1 - <0.1 <0.1 -

Heptachlor epoxide mg/kg 0.1 <0.1 - <0.1 <0.1 -

o,p'-DDE mg/kg 0.1 <0.1 - <0.1 <0.1 -

Alpha Endosulfan mg/kg 0.2 <0.2 - <0.2 <0.2 -

Gamma Chlordane mg/kg 0.1 <0.1 - <0.1 <0.1 -

Alpha Chlordane mg/kg 0.1 <0.1 - <0.1 <0.1 -

trans-Nonachlor mg/kg 0.1 <0.1 - <0.1 <0.1 -

p,p'-DDE mg/kg 0.1 <0.1 - <0.1 <0.1 -

Dieldrin mg/kg 0.2 <0.2 - 0.2 <0.2 -

Endrin mg/kg 0.2 <0.2 - <0.2 <0.2 -

o,p'-DDD mg/kg 0.1 <0.1 - <0.1 <0.1 -
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SE102630 R0ANALYTICAL REPORT

SE102630.006

Soil

14 Oct 2011

TP06 0.1-0.2

SE102630.007

Soil

14 Oct 2011

TP07 0.1-0.2

SE102630.008

Soil

14 Oct 2011

SP1-1

SE102630.009

Soil

14 Oct 2011

QC2

SE102630.010

Material

14 Oct 2011

A2

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

OC Pesticides in Soil     Method: AN400/AN420 (continued)

o,p'-DDT mg/kg 0.1 <0.1 - <0.1 <0.1 -

Beta Endosulfan mg/kg 0.2 <0.2 - <0.2 <0.2 -

p,p'-DDD mg/kg 0.1 <0.1 - <0.1 <0.1 -

p,p'-DDT mg/kg 0.1 <0.1 - <0.1 <0.1 -

Endosulfan sulphate mg/kg 0.1 <0.1 - <0.1 <0.1 -

Endrin Aldehyde mg/kg 0.1 <0.1 - <0.1 <0.1 -

Methoxychlor mg/kg 0.1 <0.1 - <0.1 <0.1 -

Endrin Ketone mg/kg 0.1 <0.1 - <0.1 <0.1 -

Surrogates

Tetrachloro-m-xylene (TCMX) (Surrogate) % - 101 - 115 95 -

PCBs in Soil     Method: AN400/AN420

Arochlor 1016 mg/kg 0.1 <0.1 - <0.1 <0.1 -

Arochlor 1221 mg/kg 0.1 <0.1 - <0.1 <0.1 -

Arochlor 1232 mg/kg 0.1 <0.1 - <0.1 <0.1 -

Arochlor 1242 mg/kg 0.1 <0.1 - <0.1 <0.1 -

Arochlor 1248 mg/kg 0.1 <0.1 - <0.1 <0.1 -

Arochlor 1254 mg/kg 0.1 <0.1 - <0.1 <0.1 -

Arochlor 1260 mg/kg 0.1 <0.1 - <0.1 <0.1 -

Arochlor 1262 mg/kg 0.1 <0.1 - <0.1 <0.1 -

Arochlor 1268 mg/kg 0.1 <0.1 - <0.1 <0.1 -

Total PCBs (Arochlors) mg/kg 0.9 <0.9 - <0.9 <0.9 -

Surrogates

Tetrachloro-m-xylene (TCMX) (Surrogate) % - 101 - 115 95 -

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest     Method: AN040/AN320

Arsenic, As mg/kg 3 13 5 6 4 -

Cadmium, Cd mg/kg 0.3 0.9 0.8 1.1 0.4 -

Chromium, Cr mg/kg 0.3 19 9.1 17 21 -

Copper, Cu mg/kg 0.5 170 75 54 28 -

Lead, Pb mg/kg 1 160 74 71 30 -

Nickel, Ni mg/kg 0.5 25 8.2 13 7.8 -

Zinc, Zn mg/kg 0.5 480 170 270 180 -
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SE102630 R0ANALYTICAL REPORT

SE102630.006

Soil

14 Oct 2011

TP06 0.1-0.2

SE102630.007

Soil

14 Oct 2011

TP07 0.1-0.2

SE102630.008

Soil

14 Oct 2011

SP1-1

SE102630.009

Soil

14 Oct 2011

QC2

SE102630.010

Material

14 Oct 2011

A2

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Mercury in Soil     Method: AN312

Mercury mg/kg 0.05 <0.05 0.06 <0.05 <0.05 -

Fibre Identification in soil     Method: AN602

FibreID

Asbestos Detected No unit - - - No - -

SemiQuant

Estimated Fibres %w/w 0.01 - - <0.01 - -

Fibre ID in bulk materials     Method: AN602

FibreID

Asbestos Detected No unit - - - - - Yes

Moisture Content     Method: AN234

% Moisture % 0.5 13 18 18 9.3 -

SE102630.011

Material

14 Oct 2011

A3

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

VOC’s in Soil     Method: AN433/AN434

Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 -

Toluene mg/kg 0.1 -

Ethylbenzene mg/kg 0.1 -

m/p-xylene mg/kg 0.2 -

o-xylene mg/kg 0.1 -

Surrogates

Dibromofluoromethane (Surrogate) % - -

d4-1,2-dichloroethane (Surrogate) % - -

d8-toluene (Surrogate) % - -

Bromofluorobenzene (Surrogate) % - -

Totals

Total BTEX* mg/kg - -

Total Xylenes* mg/kg 0.3 -

Volatile Petroleum Hydrocarbons in Soil     Method: AN433/AN434

TRH C6-C9 mg/kg 20 -

Surrogates

Trifluorotoluene (Surrogate) % - -

Dibromofluoromethane (Surrogate) % - -

d4-1,2-dichloroethane (Surrogate) % - -

d8-toluene (Surrogate) % - -

Bromofluorobenzene (Surrogate) % - -

TRH (Total Recoverable Hydrocarbons) in Soil     Method: AN403

TRH C10-C14 mg/kg 20 -

TRH C15-C28 mg/kg 50 -

TRH C29-C36 mg/kg 50 -
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SE102630 R0ANALYTICAL REPORT

SE102630.011

Material

14 Oct 2011

A3

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

TRH (Total Recoverable Hydrocarbons) in Soil     Method: AN403 (continued)

Surrogates

TRH (Surrogate) % - -

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: AN420

Naphthalene mg/kg 0.1 -

Acenaphthylene mg/kg 0.1 -

Acenaphthene mg/kg 0.1 -

Fluorene mg/kg 0.1 -

Phenanthrene mg/kg 0.1 -

Anthracene mg/kg 0.1 -

Fluoranthene mg/kg 0.1 -

Pyrene mg/kg 0.1 -

Benzo(a)anthracene mg/kg 0.1 -

Chrysene mg/kg 0.1 -

Benzo(b)fluoranthene mg/kg 0.1 -

Benzo(k)fluoranthene mg/kg 0.1 -

Benzo(a)pyrene mg/kg 0.1 -

Indeno(1,2,3-cd)pyrene mg/kg 0.1 -

Dibenzo(a&h)anthracene mg/kg 0.1 -

Benzo(ghi)perylene mg/kg 0.1 -

Total PAH (Vic EPA) mg/kg 0.8 -

Surrogates

d5-nitrobenzene (Surrogate) % - -

2-fluorobiphenyl (Surrogate) % - -

d14-p-terphenyl (Surrogate) % - -

OC Pesticides in Soil     Method: AN400/AN420

Hexachlorobenzene (HCB) mg/kg 0.1 -

Alpha BHC mg/kg 0.1 -

Lindane mg/kg 0.1 -

Heptachlor mg/kg 0.1 -

Aldrin mg/kg 0.1 -

Beta BHC mg/kg 0.1 -

Delta BHC mg/kg 0.1 -

Heptachlor epoxide mg/kg 0.1 -

o,p'-DDE mg/kg 0.1 -

Alpha Endosulfan mg/kg 0.2 -

Gamma Chlordane mg/kg 0.1 -

Alpha Chlordane mg/kg 0.1 -

trans-Nonachlor mg/kg 0.1 -

p,p'-DDE mg/kg 0.1 -

Dieldrin mg/kg 0.2 -

Endrin mg/kg 0.2 -

o,p'-DDD mg/kg 0.1 -

o,p'-DDT mg/kg 0.1 -

Beta Endosulfan mg/kg 0.2 -

p,p'-DDD mg/kg 0.1 -

p,p'-DDT mg/kg 0.1 -

Endosulfan sulphate mg/kg 0.1 -

Endrin Aldehyde mg/kg 0.1 -

Methoxychlor mg/kg 0.1 -

Endrin Ketone mg/kg 0.1 -
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SE102630 R0ANALYTICAL REPORT

SE102630.011

Material

14 Oct 2011

A3

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

OC Pesticides in Soil     Method: AN400/AN420 (continued)

Surrogates

Tetrachloro-m-xylene (TCMX) (Surrogate) % - -

PCBs in Soil     Method: AN400/AN420

Arochlor 1016 mg/kg 0.1 -

Arochlor 1221 mg/kg 0.1 -

Arochlor 1232 mg/kg 0.1 -

Arochlor 1242 mg/kg 0.1 -

Arochlor 1248 mg/kg 0.1 -

Arochlor 1254 mg/kg 0.1 -

Arochlor 1260 mg/kg 0.1 -

Arochlor 1262 mg/kg 0.1 -

Arochlor 1268 mg/kg 0.1 -

Total PCBs (Arochlors) mg/kg 0.9 -

Surrogates

Tetrachloro-m-xylene (TCMX) (Surrogate) % - -

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest     Method: AN040/AN320

Arsenic, As mg/kg 3 -

Cadmium, Cd mg/kg 0.3 -

Chromium, Cr mg/kg 0.3 -

Copper, Cu mg/kg 0.5 -

Lead, Pb mg/kg 1 -

Nickel, Ni mg/kg 0.5 -

Zinc, Zn mg/kg 0.5 -

Mercury in Soil     Method: AN312

Mercury mg/kg 0.05 -

Fibre Identification in soil     Method: AN602

FibreID

Asbestos Detected No unit - -

SemiQuant

Estimated Fibres %w/w 0.01 -

Fibre ID in bulk materials     Method: AN602

FibreID

Asbestos Detected No unit - No

Moisture Content     Method: AN234

% Moisture % 0.5 -
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SE102630 R0
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula: the absolute difference of the two results divided 

by the average of the two results as a percentage. Where the DUP RPD is 'NA' , the results are less than the LOR and thus the RPD is not applicable. 

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Mercury LB007353 mg/kg 0.05 <0.05 0% 92% 81%

LORUnits   Parameter QC 

Reference

Moisture Content     Method: ME-(AU)-[ENV]AN234

DUP %RPD

% Moisture LB007245 % 0.5 0 - 22%

LORUnits   Parameter QC 

Reference

OC Pesticides in Soil     Method: ME-(AU)-[ENV]AN400/AN420

MB LCS 

%Recovery

Hexachlorobenzene (HCB) LB007241 mg/kg 0.1 <0.1 NA

Alpha BHC LB007241 mg/kg 0.1 <0.1 NA

Lindane LB007241 mg/kg 0.1 <0.1 NA

Heptachlor LB007241 mg/kg 0.1 <0.1 118%

Aldrin LB007241 mg/kg 0.1 <0.1 114%

Beta BHC LB007241 mg/kg 0.1 <0.1 NA

Delta BHC LB007241 mg/kg 0.1 <0.1 95%

Heptachlor epoxide LB007241 mg/kg 0.1 <0.1 NA

o,p'-DDE LB007241 mg/kg 0.1 <0.1 NA

Alpha Endosulfan LB007241 mg/kg 0.2 <0.2 NA

Gamma Chlordane LB007241 mg/kg 0.1 <0.1 NA

Alpha Chlordane LB007241 mg/kg 0.1 <0.1 NA

trans-Nonachlor LB007241 mg/kg 0.1 <0.1 NA

p,p'-DDE LB007241 mg/kg 0.1 <0.1 NA

Dieldrin LB007241 mg/kg 0.2 <0.2 109%

Endrin LB007241 mg/kg 0.2 <0.2 110%

o,p'-DDD LB007241 mg/kg 0.1 <0.1 NA

o,p'-DDT LB007241 mg/kg 0.1 <0.1 NA

Beta Endosulfan LB007241 mg/kg 0.2 <0.2 NA

p,p'-DDD LB007241 mg/kg 0.1 <0.1 NA

p,p'-DDT LB007241 mg/kg 0.1 <0.1 94%

Endosulfan sulphate LB007241 mg/kg 0.1 <0.1 NA

Endrin Aldehyde LB007241 mg/kg 0.1 <0.1 NA

Methoxychlor LB007241 mg/kg 0.1 <0.1 NA

Endrin Ketone LB007241 mg/kg 0.1 <0.1 NA

LORUnits   Parameter QC 

Reference

Surrogates

MB LCS 

%Recovery

Tetrachloro-m-xylene (TCMX) (Surrogate) LB007241 % - 99% 107%

LORUnits   Parameter QC 

Reference

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Naphthalene LB007241 mg/kg 0.1 <0.1 78% 102% 118%

Acenaphthylene LB007241 mg/kg 0.1 <0.1 42% 99% 113%

Acenaphthene LB007241 mg/kg 0.1 <0.1 54% 112% 128%

Fluorene LB007241 mg/kg 0.1 <0.1 83% NA NA

Phenanthrene LB007241 mg/kg 0.1 <0.1 67% 108% 117%

Anthracene LB007241 mg/kg 0.1 <0.1 33% 108% 117%

Fluoranthene LB007241 mg/kg 0.1 <0.1 2% 107% 78%

Pyrene LB007241 mg/kg 0.1 <0.1 2% 111% 85%

Benzo(a)anthracene LB007241 mg/kg 0.1 <0.1 5% NA NA

Chrysene LB007241 mg/kg 0.1 <0.1 4% NA NA

Benzo(b)fluoranthene LB007241 mg/kg 0.1 <0.1 3% NA NA

Benzo(k)fluoranthene LB007241 mg/kg 0.1 <0.1 33% NA NA

LORUnits   Parameter QC 

Reference
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SE102630 R0
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula: the absolute difference of the two results divided 

by the average of the two results as a percentage. Where the DUP RPD is 'NA' , the results are less than the LOR and thus the RPD is not applicable. 

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420 (continued)

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Benzo(a)pyrene LB007241 mg/kg 0.1 <0.1 42% 110% 98%

Indeno(1,2,3-cd)pyrene LB007241 mg/kg 0.1 <0.1 45% NA NA

Dibenzo(a&h)anthracene LB007241 mg/kg 0.1 <0.1 7% NA NA

Benzo(ghi)perylene LB007241 mg/kg 0.1 <0.1 43% NA NA

Total PAH (Vic EPA) LB007241 mg/kg 0.8 <0.8 80% NA NA

Surrogates

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

d5-nitrobenzene (Surrogate) LB007241 % - 97% 0 - 2% 96% 97%

2-fluorobiphenyl (Surrogate) LB007241 % - 96% 0 - 2% 100% 103%

d14-p-terphenyl (Surrogate) LB007241 % - 115% 7 - 18% 115% 118%

LORUnits   Parameter QC 

Reference

PCBs in Soil     Method: ME-(AU)-[ENV]AN400/AN420

MB LCS 

%Recovery

Arochlor 1016 LB007241 mg/kg 0.1 <0.1 NA

Arochlor 1221 LB007241 mg/kg 0.1 <0.1 NA

Arochlor 1232 LB007241 mg/kg 0.1 <0.1 NA

Arochlor 1242 LB007241 mg/kg 0.1 <0.1 NA

Arochlor 1248 LB007241 mg/kg 0.1 <0.1 NA

Arochlor 1254 LB007241 mg/kg 0.1 <0.1 NA

Arochlor 1260 LB007241 mg/kg 0.1 <0.1 114%

Arochlor 1262 LB007241 mg/kg 0.1 <0.1 NA

Arochlor 1268 LB007241 mg/kg 0.1 <0.1 NA

Total PCBs (Arochlors) LB007241 mg/kg 0.9 <0.9 NA

LORUnits   Parameter QC 

Reference

Surrogates

MB LCS 

%Recovery

Tetrachloro-m-xylene (TCMX) (Surrogate) LB007241 % - 99% 111%

LORUnits   Parameter QC 

Reference

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest     Method: ME-(AU)-[ENV]AN040/AN320

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Arsenic, As LB007353 mg/kg 3 <3 5 - 13% 102%

Cadmium, Cd LB007353 mg/kg 0.3 <0.3 0 - 3% 103%

Chromium, Cr LB007353 mg/kg 0.3 <0.3 0 - 1% 100% 89%

Copper, Cu LB007353 mg/kg 0.5 <0.5 0 - 2% 101% 90%

Lead, Pb LB007353 mg/kg 1 <1 1% 102% 87%

Nickel, Ni LB007353 mg/kg 0.5 <0.5 0% 101% 89%

Zinc, Zn LB007353 mg/kg 0.5 <0.5 0 - 1% 101% 91%

LORUnits   Parameter QC 

Reference
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QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula: the absolute difference of the two results divided 

by the average of the two results as a percentage. Where the DUP RPD is 'NA' , the results are less than the LOR and thus the RPD is not applicable. 

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

TRH C10-C14 LB007241 mg/kg 20 <20 0% 113% 125%

TRH C15-C28 LB007241 mg/kg 50 <50 35% 93% 110%

TRH C29-C36 LB007241 mg/kg 50 <50 8 - 31% 95% 68%

LORUnits   Parameter QC 

Reference

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

Monocyclic Aromatic Hydrocarbons

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Benzene LB007242 mg/kg 0.1 <0.1 0% 101% 105%

Toluene LB007242 mg/kg 0.1 <0.1 0% 104% 112%

Ethylbenzene LB007242 mg/kg 0.1 <0.1 0% 103% 102%

m/p-xylene LB007242 mg/kg 0.2 <0.2 0% 104% 102%

o-xylene LB007242 mg/kg 0.1 <0.1 0% 100% 100%

LORUnits   Parameter QC 

Reference

Surrogates

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Dibromofluoromethane (Surrogate) LB007242 % - 99% 1 - 2% 98% 101%

d4-1,2-dichloroethane (Surrogate) LB007242 % - 97% 0 - 1% 98% 100%

d8-toluene (Surrogate) LB007242 % - 103% 0% 100% 101%

Bromofluorobenzene (Surrogate) LB007242 % - 105% 1 - 2% 104% 108%

LORUnits   Parameter QC 

Reference

Totals

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Total BTEX* LB007242 mg/kg - 0 NA NA NA

Total Xylenes* LB007242 mg/kg 0.3 <0.3 0% NA NA

LORUnits   Parameter QC 

Reference

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

TRH C6-C9 LB007242 mg/kg 20 <20 0% 74% 83%

LORUnits   Parameter QC 

Reference

Surrogates

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Trifluorotoluene (Surrogate) LB007242 % - 88% 1 - 14% 94% 90%

LORUnits   Parameter QC 

Reference
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METHOD METHODOLOGY SUMMARY

METHOD SUMMARY

AN040 A portion of sample is digested with Nitric acid to decompose organic matter and Hydrochloric acid to complete the 

digestion of metals and then filtered for analsysis by ASS or ICP as per USEPA Method 200.8.

AN088 Orbital rolling for Organic pollutants are extracted from soil/sediment by transferring an appropriate mass of sample 

to a clear soil jar and extracting with 1:1 Dichloromethane/Acetone. Orbital Rolling method is intended for the 

extraction of semi-volatile organic compounds from soil/sediment samples, and is based somewhat on USEPA 

method 3570 (Micro Organic extraction and sample preparation). Method 3700.

AN234 The test is carried out by drying (at either 40°C or 105°C) a known mass of sample in a weighed evaporating basin. 

After fully dry the sample is re-weighed. Samples such as sludge and sediment having high percentages of 

moisture will take some time in a drying oven for complete removal of water.

AN312 Mercury by Cold Vapour AAS in Soils: After digestion with nitric acid, hydrogen peroxide and hydrochloric acid, 

mercury ions are   reduced by stannous chloride reagent in acidic solution to elemental mercury.  This mercury   

vapour is purged by nitrogen into a cold cell in an atomic absorption spectrometer or mercury analyser.  

Quantification is made by comparing absorbances to those of the calibration   standards.  Reference APHA 

3112/3500

AN400 OC and OP Pesticides by GC-ECD: The determination of organochlorine (OC) and organophosphorus (OP)  

pesticides and polychlorinated biphenyls (PCBs) in soils, sludges and  groundwater. (Based on USEPA methods 

3510, 3550,  8140 and 8080.)

AN403 Total Recoverable Hydrocarbons: Determination of Hydrocarbons by gas chromatography after a solvent 

extraction. Detection is by flame ionisation detector (FID) that produces an electronic signal in proportion to the 

combustible matter passing through it. Total Recoverable Hydrocarbons (TRH) are routinely reported as four 

alkane groupings based on the carbon chain length of the compounds:  C6-C9, C10-C14, C15-C28 and C29-C36.

AN403 Additionally, the volatile C6-C9 fraction may be determined by a purge and trap technique and GC/MS because of 

the potential for volatiles loss. Total Petroleum Hydrocarbons (TPH) follows the same method of analysis after 

silica gel cleanup of the solvent extract. Aliphatic/Aromatic Speciation follows the same method of analysis after 

fractionation of the solvent extract over silica with diffential polarity of the elluent solvents.

AN403 The GC/FID method is not well suited to the analysis of refined high boiling point materials (ie lubricating oils or 

greases) but is particularly suited for measuring diesel, kerosene and petrol if care to control volatility is taken. This 

method will detect naturally occurring hydrocarbons, lipids, animal fats, phenols and PAHs if they are present at 

sufficient levels, dependant on the use of specific cleanup/fractionation techniques.  Reference USEPA 3510B, 

8015B.

AN420 (SVOCs) including OC, OP, PCB, Herbicides, PAH, Phthalates and Speciated Phenols (etc) in soils, sediments 

and waters are determined by GCMS/ECD technique following appropriate solvent extraction process (Based on 

USEPA 3500C and 8270D).

AN420 SVOC Compounds: Semi-Volatile Organic Compounds (SVOCs) including OC, OP, PCB, Herbicides, PAH, 

Phthalates and Speciated Phenols in soils, sediments and waters are determined by GCMS/ECD technique 

following appropriate solvent extraction process (Based on USEPA 3500C and 8270D).

AN433/AN434 VOCs and C6-C9 Hydrocarbons by GC-MS P&T: VOC`s are volatile organic compounds.  The sample is presented 

to a gas chromatograph via a purge and trap (P&T) concentrator and autosampler and is detected with a Mass 

Spectrometer (MSD).  Solid samples are initially extracted with methanol whilst liquid samples are processed 

directly.  References: USEPA 5030B, 8020A, 8260.

AN602 Qualitative identification of chrysotile, amosite and crocidolite in bulk samples by polarised light microscopy (PLM) 

in conjunction with dispersion staining (DS). AS4964 provides the basis for this document.  Unequivocal 

identification of the asbestos minerals present is made by obtaining sufficient diagnostic `clues`, which provide a 

reasonable degree of certainty, dispersion staining is a mandatory `clue` for positive identification. If sufficient 

`clues` are absent, then positive identification of asbestos is not possible.
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This report must not be reproduced, except in full.

Samples analysed as received.

Solid samples expressed on a dry weight basis.

IS

LNR

*

^

LOR

↑↓

Insufficient sample for analysis.

Sample listed, but not received.

This analysis is not covered by the scope of 

accreditation.

Performed by outside laboratory.

Limit of Reporting

Raised or Lowered Limit of Reporting

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here: 

http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf

FOOTNOTES

QFH

QFL

-

NVL

QC result is above the upper tolerance

QC result is below the lower tolerance

The sample was not analysed for this analyte

Not Validated

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only 

and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to 

a transaction from exercising all their rights and obligations under the transaction documents.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at 

http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues 

defined therein.

Some totals may not appear to add up because the total is rounded after adding up the raw values. 
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ANALYTICAL REPORT

SE102630 R0

Date Received 18 Oct 2011

No respirable fibres detected using trace analysis technique.

Asbestos analysed by Approved Identifier Yusuf Kuthpudin.

PAH - The Limit of Reporting (LOR) has been raised due to interferences from the sample matrix.

The document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(4354).

SIGNATORIES

Dong Liang

Inorganics Metals Team Leader

Huong Crawford

Laboratory Manager

Ly Kim Ha

Organics Supervisor

Ravee Sivasubramaniam

Hygienist
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ANALYTICAL REPORT

RESULTS

Method AN602Fibre Identification in soil

Est.%w/wFibre Identification
Client

 Reference

Laboratory

Reference
Matrix Date Sampled

Sample

Description

No Asbestos Found

Organic Fibres Detected

<0.0114 Oct 2011SoilTP03 0.1-0.2SE102630.003

No Asbestos Found

Organic Fibres Detected

<0.0114 Oct 201150g Soil,rocksSoilTP04 0.4-0.5SE102630.004

No Asbestos Found

Organic Fibres Detected

<0.0114 Oct 201166g Soil,rocksSoilSP1-1SE102630.008

Page 2 of 424/10/2011



SE102630 R0
ANALYTICAL REPORT

RESULTS

Method AN602Fibre ID in bulk materials

Est.%w/wFibre Identification
Client

 Reference

Laboratory

Reference
Matrix Date Sampled

Sample

Description

Amosite & Chrysotile Asbestos Detected14 Oct 201160x40x4mm 

Cement sheet 

fragments

OtherA2SE102630.010

No Asbestos Detected

Organic Fibres Detected

14 Oct 201160x25x3mm 

Cement sheet 

fragments

OtherA3SE102630.011
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METHOD METHODOLOGY SUMMARY

METHOD SUMMARY

AN602 Qualitative identification of chrysotile, amosite and crocidolite in bulk samples by polarised light microscopy (PLM) 

in conjunction with dispersion staining (DS). AS4964 provides the basis for this document.  Unequivocal 

identification of the asbestos minerals present is made by obtaining sufficient diagnostic `clues`, which provide a 

reasonable degree of certainty, dispersion staining is a mandatory `clue` for positive identification. If sufficient 

`clues` are absent, then positive identification of asbestos is not possible.

AS4964.2004 Method for the Qualitative Identification of Asbestos in Bulk Samples, Section 8.4, Trace Analysis Criteria, Note 4 states:

"Depending upon sample condition and fibre type, the detection limit of this technique has been found to lie generally in the range of

1 in 1,000 to 1 in 10,000 parts by weight, equivalent to 1 to 0.1 g/kg."

This test report shall not be reproduced, except in full.

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be 

found here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf

FOOTNOTES

Amosite

Chrysotile

Crocidolite

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention 

only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not 

exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible 

at http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction 

issues defined therein.

Even after disintegration it can be very difficult, or impossible, to detect the presence of asbestos in some asbestos-containing bulk materials 

using polarised light microscopy.

This is due to the low grade or small length or diameter of asbestos fibres present in the material, or to the fact that very fine fibres have been 

distributed intimately throughout the materials.

Where reported: 'Asbestos Detected':

Asbestos detected by polarized light microscopy, including dispersion staining

Where reported: 'No Asbestos Found':

No Asbestos Found by polarized light microscopy, including dispersion staining

Where reported: 'UMF Detected':

Mineral fibres of unknown type detected by polarized light microscopy, including dispersion staining. 

Confirmation by another independent analytical technique may be necessary

Sampled by the client

-    Brown Asbestos

-    White Asbestos

-    Blue Asbestos

NA -    Not Analysed

LNR -    Listed Not Required

  *   -    Not Accredited

This report does not comply with the analytical reporting recommendations in the Western Australian Department of Health Guidelines for the 

Assessment and Remediation and Management of Asbestos Contaminated sites in Western Australia - May 2009. 
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STATEMENT OF QA/QC PERFORMANCE

AGAINST DATA QUALITY OBJECTIVES 

SE102630 R0

COMMENTS

All the laboratory data for each environmental matrix was compared to the SGS Environmental Services' stated data 

quality objectives (DQO).

Comments arising from the comparison were made and are reported below. 

The data relating to sampling was taken from the chain of custody document and was supplied by the client.

This QA/QC statement must be read in conjunction with the referenced analytical report.

The statement and the analytical report must not be reproduced except in full.

All Data Quality Objectives were met with the exception of the following:

Duplicate PAH (Polynuclear Aromatic Hydrocarbons) in Soil 16 Items

TRH (Total Recoverable Hydrocarbons) in Soil 1 Item

Sample counts by matrix 9 Soils, 2 Materials Type of documentation received COC
Date documentation received 18/10/2011 Samples received in good order Yes
Samples received without headspace Yes Sample temperature upon receipt 20°C
Sample container provider SGS Turnaround time requested Standard
Samples received in correct containers Yes Sufficient sample for analysis Yes
Sample cooling method None Samples clearly labelled Yes
Complete documentation received Yes

SAMPLE SUMMARY

Page 1 of 17
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SGS holding time criteria are drawn from current regulations and are highly dependent on sample container preservation as specified in the SGS “Field sampling guide for 

containers and holding time” (Ref: GU-(AU)-ENV.001). Soil samples guidelines are derived from NEPM "Schedule B(3) Guideline on Laboratory Analysis of Potentially 

Contaminated Soils". Water sample guidelines are derived from "AS/NZS 5667.1 : 1998 Water Quality - sampling part 1" and APHA "Standard Methods for the Examination of 

Water and Wastewater" 21st  edition 2005. 

The extraction and analysis holding time due dates listed are calculated from the date sampled, although holding times may be extended after laboratory extraction for some 

analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.

Extraction and Analysis dates are shown in Green when within suggested criteria and in Bold with an appended dagger symbol and Red† when outside suggested criteria. If 

the sampled date is not supplied then compliance with criteria cannot be determined. If the received date is after one or both due dates then holding time will fail by default. 

HOLDING TIMES

HOLDING TIME SUMMARY

Sampled Received Extraction Due Extracted Analysis Due AnalysedSample Name Sample Number QC Ref

Fibre ID in bulk materials     Method: ME-(AU)-[ENV]AN602

TP03 0.1-0.2 SE102630.003 LB007307 14 Oct 2011 18 Oct 2011 13 Oct 2012 20 Oct 2011 13 Oct 2012 24 Oct 2011

TP04 0.4-0.5 SE102630.004 LB007307 14 Oct 2011 18 Oct 2011 13 Oct 2012 20 Oct 2011 13 Oct 2012 24 Oct 2011

SP1-1 SE102630.008 LB007307 14 Oct 2011 18 Oct 2011 13 Oct 2012 20 Oct 2011 13 Oct 2012 24 Oct 2011

A2 SE102630.010 LB007307 14 Oct 2011 18 Oct 2011 13 Oct 2012 20 Oct 2011 13 Oct 2012 24 Oct 2011

A3 SE102630.011 LB007307 14 Oct 2011 18 Oct 2011 13 Oct 2012 20 Oct 2011 13 Oct 2012 24 Oct 2011

Fibre Identification in soil     Method: ME-(AU)-[ENV]AN602

TP03 0.1-0.2 SE102630.003 LB007307 14 Oct 2011 18 Oct 2011 13 Oct 2012 20 Oct 2011 13 Oct 2012 24 Oct 2011

TP04 0.4-0.5 SE102630.004 LB007307 14 Oct 2011 18 Oct 2011 13 Oct 2012 20 Oct 2011 13 Oct 2012 24 Oct 2011

SP1-1 SE102630.008 LB007307 14 Oct 2011 18 Oct 2011 13 Oct 2012 20 Oct 2011 13 Oct 2012 24 Oct 2011

A2 SE102630.010 LB007307 14 Oct 2011 18 Oct 2011 13 Oct 2012 20 Oct 2011 13 Oct 2012 24 Oct 2011

A3 SE102630.011 LB007307 14 Oct 2011 18 Oct 2011 13 Oct 2012 20 Oct 2011 13 Oct 2012 24 Oct 2011

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

TP01 0.1-0.2 SE102630.001 LB007353 14 Oct 2011 18 Oct 2011 11 Nov 2011 17 Oct 2011 11 Nov 2011 21 Oct 2011

TP02 0.1-0.2 SE102630.002 LB007353 14 Oct 2011 18 Oct 2011 11 Nov 2011 17 Oct 2011 11 Nov 2011 21 Oct 2011

TP03 0.1-0.2 SE102630.003 LB007353 14 Oct 2011 18 Oct 2011 11 Nov 2011 17 Oct 2011 11 Nov 2011 21 Oct 2011

TP04 0.4-0.5 SE102630.004 LB007353 14 Oct 2011 18 Oct 2011 11 Nov 2011 17 Oct 2011 11 Nov 2011 21 Oct 2011

TP05 0.5-0.6 SE102630.005 LB007353 14 Oct 2011 18 Oct 2011 11 Nov 2011 17 Oct 2011 11 Nov 2011 21 Oct 2011

TP06 0.1-0.2 SE102630.006 LB007353 14 Oct 2011 18 Oct 2011 11 Nov 2011 17 Oct 2011 11 Nov 2011 21 Oct 2011

TP07 0.1-0.2 SE102630.007 LB007353 14 Oct 2011 18 Oct 2011 11 Nov 2011 17 Oct 2011 11 Nov 2011 21 Oct 2011

SP1-1 SE102630.008 LB007353 14 Oct 2011 18 Oct 2011 11 Nov 2011 17 Oct 2011 11 Nov 2011 21 Oct 2011

QC2 SE102630.009 LB007353 14 Oct 2011 18 Oct 2011 11 Nov 2011 17 Oct 2011 11 Nov 2011 21 Oct 2011

Moisture Content     Method: ME-(AU)-[ENV]AN234

TP01 0.1-0.2 SE102630.001 LB007245 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 24 Oct 2011 21 Oct 2011

TP02 0.1-0.2 SE102630.002 LB007245 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 24 Oct 2011 21 Oct 2011

TP03 0.1-0.2 SE102630.003 LB007245 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 24 Oct 2011 21 Oct 2011

TP04 0.4-0.5 SE102630.004 LB007245 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 24 Oct 2011 21 Oct 2011

TP05 0.5-0.6 SE102630.005 LB007245 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 24 Oct 2011 21 Oct 2011

TP06 0.1-0.2 SE102630.006 LB007245 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 24 Oct 2011 21 Oct 2011

TP07 0.1-0.2 SE102630.007 LB007245 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 24 Oct 2011 21 Oct 2011

SP1-1 SE102630.008 LB007245 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 24 Oct 2011 21 Oct 2011

QC2 SE102630.009 LB007245 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 24 Oct 2011 21 Oct 2011

OC Pesticides in Soil     Method: ME-(AU)-[ENV]AN400/AN420

TP01 0.1-0.2 SE102630.001 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP02 0.1-0.2 SE102630.002 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP03 0.1-0.2 SE102630.003 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP04 0.4-0.5 SE102630.004 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP05 0.5-0.6 SE102630.005 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP06 0.1-0.2 SE102630.006 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP07 0.1-0.2 SE102630.007 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

SP1-1 SE102630.008 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

QC2 SE102630.009 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011
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SGS holding time criteria are drawn from current regulations and are highly dependent on sample container preservation as specified in the SGS “Field sampling guide for 

containers and holding time” (Ref: GU-(AU)-ENV.001). Soil samples guidelines are derived from NEPM "Schedule B(3) Guideline on Laboratory Analysis of Potentially 

Contaminated Soils". Water sample guidelines are derived from "AS/NZS 5667.1 : 1998 Water Quality - sampling part 1" and APHA "Standard Methods for the Examination of 

Water and Wastewater" 21st  edition 2005. 

The extraction and analysis holding time due dates listed are calculated from the date sampled, although holding times may be extended after laboratory extraction for some 

analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.

Extraction and Analysis dates are shown in Green when within suggested criteria and in Bold with an appended dagger symbol and Red† when outside suggested criteria. If 

the sampled date is not supplied then compliance with criteria cannot be determined. If the received date is after one or both due dates then holding time will fail by default. 

HOLDING TIMES

HOLDING TIME SUMMARY

Sampled Received Extraction Due Extracted Analysis Due AnalysedSample Name Sample Number QC Ref

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

TP01 0.1-0.2 SE102630.001 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP02 0.1-0.2 SE102630.002 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP03 0.1-0.2 SE102630.003 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP04 0.4-0.5 SE102630.004 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP05 0.5-0.6 SE102630.005 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP06 0.1-0.2 SE102630.006 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP07 0.1-0.2 SE102630.007 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

SP1-1 SE102630.008 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

QC2 SE102630.009 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

PCBs in Soil     Method: ME-(AU)-[ENV]AN400/AN420

TP01 0.1-0.2 SE102630.001 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP02 0.1-0.2 SE102630.002 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP03 0.1-0.2 SE102630.003 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP04 0.4-0.5 SE102630.004 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP05 0.5-0.6 SE102630.005 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP06 0.1-0.2 SE102630.006 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP07 0.1-0.2 SE102630.007 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

SP1-1 SE102630.008 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

QC2 SE102630.009 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest     Method: ME-(AU)-[ENV]AN040/AN320

TP01 0.1-0.2 SE102630.001 LB007353 14 Oct 2011 18 Oct 2011 11 Apr 2012 17 Oct 2011 11 Apr 2012 21 Oct 2011

TP02 0.1-0.2 SE102630.002 LB007353 14 Oct 2011 18 Oct 2011 11 Apr 2012 17 Oct 2011 11 Apr 2012 21 Oct 2011

TP03 0.1-0.2 SE102630.003 LB007353 14 Oct 2011 18 Oct 2011 11 Apr 2012 17 Oct 2011 11 Apr 2012 21 Oct 2011

TP04 0.4-0.5 SE102630.004 LB007353 14 Oct 2011 18 Oct 2011 11 Apr 2012 17 Oct 2011 11 Apr 2012 21 Oct 2011

TP05 0.5-0.6 SE102630.005 LB007353 14 Oct 2011 18 Oct 2011 11 Apr 2012 17 Oct 2011 11 Apr 2012 21 Oct 2011

TP06 0.1-0.2 SE102630.006 LB007353 14 Oct 2011 18 Oct 2011 11 Apr 2012 17 Oct 2011 11 Apr 2012 21 Oct 2011

TP07 0.1-0.2 SE102630.007 LB007353 14 Oct 2011 18 Oct 2011 11 Apr 2012 17 Oct 2011 11 Apr 2012 21 Oct 2011

SP1-1 SE102630.008 LB007353 14 Oct 2011 18 Oct 2011 11 Apr 2012 17 Oct 2011 11 Apr 2012 21 Oct 2011

QC2 SE102630.009 LB007353 14 Oct 2011 18 Oct 2011 11 Apr 2012 17 Oct 2011 11 Apr 2012 21 Oct 2011

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

TP01 0.1-0.2 SE102630.001 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP02 0.1-0.2 SE102630.002 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP03 0.1-0.2 SE102630.003 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP04 0.4-0.5 SE102630.004 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP05 0.5-0.6 SE102630.005 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP06 0.1-0.2 SE102630.006 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP07 0.1-0.2 SE102630.007 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

SP1-1 SE102630.008 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

QC2 SE102630.009 LB007241 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011
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SE102630 R0

SGS holding time criteria are drawn from current regulations and are highly dependent on sample container preservation as specified in the SGS “Field sampling guide for 

containers and holding time” (Ref: GU-(AU)-ENV.001). Soil samples guidelines are derived from NEPM "Schedule B(3) Guideline on Laboratory Analysis of Potentially 

Contaminated Soils". Water sample guidelines are derived from "AS/NZS 5667.1 : 1998 Water Quality - sampling part 1" and APHA "Standard Methods for the Examination of 

Water and Wastewater" 21st  edition 2005. 

The extraction and analysis holding time due dates listed are calculated from the date sampled, although holding times may be extended after laboratory extraction for some 

analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.

Extraction and Analysis dates are shown in Green when within suggested criteria and in Bold with an appended dagger symbol and Red† when outside suggested criteria. If 

the sampled date is not supplied then compliance with criteria cannot be determined. If the received date is after one or both due dates then holding time will fail by default. 

HOLDING TIMES

HOLDING TIME SUMMARY

Sampled Received Extraction Due Extracted Analysis Due AnalysedSample Name Sample Number QC Ref

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

TP01 0.1-0.2 SE102630.001 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP02 0.1-0.2 SE102630.002 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP03 0.1-0.2 SE102630.003 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP04 0.4-0.5 SE102630.004 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP05 0.5-0.6 SE102630.005 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP06 0.1-0.2 SE102630.006 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP07 0.1-0.2 SE102630.007 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

SP1-1 SE102630.008 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

QC2 SE102630.009 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

TP01 0.1-0.2 SE102630.001 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP02 0.1-0.2 SE102630.002 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP03 0.1-0.2 SE102630.003 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP04 0.4-0.5 SE102630.004 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP05 0.5-0.6 SE102630.005 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP06 0.1-0.2 SE102630.006 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

TP07 0.1-0.2 SE102630.007 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

SP1-1 SE102630.008 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011

QC2 SE102630.009 LB007242 14 Oct 2011 18 Oct 2011 28 Oct 2011 19 Oct 2011 28 Nov 2011 24 Oct 2011
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SE102630 R0SURROGATES

Surrogate results are evaluated against upper and lower limit criteria established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022).  At least two of three routine level 

soil sample surrogate spike recoveries for BTEX/VOC are to be within 70-130% where control charts have not been developed and within the established control limits for 

charted surrogates. Matrix effects may void this as an acceptance criterion. Water sample surrogate spike recoveries are to be within 40-130%. The presence of emulsions, 

surfactants and particulates may void this as an acceptance criterion. 

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

Criteria Recovery %UnitsParameter Sample NumberSample Name

OC Pesticides in Soil     Method: ME-(AU)-[ENV]AN400/AN420

Tetrachloro-m-xylene (TCMX) (Surrogate) TP03 0.1-0.2 SE102630.003 % 60 - 130% 97

TP04 0.4-0.5 SE102630.004 % 60 - 130% 98

TP06 0.1-0.2 SE102630.006 % 60 - 130% 101

SP1-1 SE102630.008 % 60 - 130% 115

QC2 SE102630.009 % 60 - 130% 95

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

2-fluorobiphenyl (Surrogate) TP01 0.1-0.2 SE102630.001 % 60 - 130% 92

TP02 0.1-0.2 SE102630.002 % 60 - 130% 92

TP03 0.1-0.2 SE102630.003 % 60 - 130% 90

TP04 0.4-0.5 SE102630.004 % 60 - 130% 92

TP05 0.5-0.6 SE102630.005 % 60 - 130% 80

TP06 0.1-0.2 SE102630.006 % 60 - 130% 94

TP07 0.1-0.2 SE102630.007 % 60 - 130% 98

SP1-1 SE102630.008 % 60 - 130% 90

QC2 SE102630.009 % 60 - 130% 88

d14-p-terphenyl (Surrogate) TP01 0.1-0.2 SE102630.001 % 60 - 130% 104

TP02 0.1-0.2 SE102630.002 % 60 - 130% 110

TP03 0.1-0.2 SE102630.003 % 60 - 130% 118

TP04 0.4-0.5 SE102630.004 % 60 - 130% 108

TP05 0.5-0.6 SE102630.005 % 60 - 130% 120

TP06 0.1-0.2 SE102630.006 % 60 - 130% 118

TP07 0.1-0.2 SE102630.007 % 60 - 130% 120

SP1-1 SE102630.008 % 60 - 130% 122

QC2 SE102630.009 % 60 - 130% 114

d5-nitrobenzene (Surrogate) TP01 0.1-0.2 SE102630.001 % 60 - 130% 104

TP02 0.1-0.2 SE102630.002 % 60 - 130% 106

TP03 0.1-0.2 SE102630.003 % 60 - 130% 106

TP04 0.4-0.5 SE102630.004 % 60 - 130% 108

TP05 0.5-0.6 SE102630.005 % 60 - 130% 80

TP06 0.1-0.2 SE102630.006 % 60 - 130% 104

TP07 0.1-0.2 SE102630.007 % 60 - 130% 104

SP1-1 SE102630.008 % 60 - 130% 102

QC2 SE102630.009 % 60 - 130% 106

PCBs in Soil     Method: ME-(AU)-[ENV]AN400/AN420

Tetrachloro-m-xylene (TCMX) (Surrogate) TP03 0.1-0.2 SE102630.003 % 60 - 130% 97

TP04 0.4-0.5 SE102630.004 % 60 - 130% 98

TP06 0.1-0.2 SE102630.006 % 60 - 130% 101

SP1-1 SE102630.008 % 60 - 130% 115

QC2 SE102630.009 % 60 - 130% 95

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

Bromofluorobenzene (Surrogate) TP01 0.1-0.2 SE102630.001 % 60 - 130% 105

TP02 0.1-0.2 SE102630.002 % 60 - 130% 106

TP03 0.1-0.2 SE102630.003 % 60 - 130% 102

TP04 0.4-0.5 SE102630.004 % 60 - 130% 104

TP05 0.5-0.6 SE102630.005 % 60 - 130% 102

TP06 0.1-0.2 SE102630.006 % 60 - 130% 105

TP07 0.1-0.2 SE102630.007 % 60 - 130% 104

SP1-1 SE102630.008 % 60 - 130% 103

QC2 SE102630.009 % 60 - 130% 103

d4-1,2-dichloroethane (Surrogate) TP01 0.1-0.2 SE102630.001 % 60 - 130% 96

TP02 0.1-0.2 SE102630.002 % 60 - 130% 97

TP03 0.1-0.2 SE102630.003 % 60 - 130% 96

TP04 0.4-0.5 SE102630.004 % 60 - 130% 97

TP05 0.5-0.6 SE102630.005 % 60 - 130% 96
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SE102630 R0SURROGATES

Surrogate results are evaluated against upper and lower limit criteria established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022).  At least two of three routine level 

soil sample surrogate spike recoveries for BTEX/VOC are to be within 70-130% where control charts have not been developed and within the established control limits for 

charted surrogates. Matrix effects may void this as an acceptance criterion. Water sample surrogate spike recoveries are to be within 40-130%. The presence of emulsions, 

surfactants and particulates may void this as an acceptance criterion. 

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

Criteria Recovery %UnitsParameter Sample NumberSample Name

Continued... VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

d4-1,2-dichloroethane (Surrogate) TP06 0.1-0.2 SE102630.006 % 60 - 130% 99

TP07 0.1-0.2 SE102630.007 % 60 - 130% 96

SP1-1 SE102630.008 % 60 - 130% 95

QC2 SE102630.009 % 60 - 130% 95

d8-toluene (Surrogate) TP01 0.1-0.2 SE102630.001 % 60 - 130% 93

TP02 0.1-0.2 SE102630.002 % 60 - 130% 94

TP03 0.1-0.2 SE102630.003 % 60 - 130% 94

TP04 0.4-0.5 SE102630.004 % 60 - 130% 94

TP05 0.5-0.6 SE102630.005 % 60 - 130% 94

TP06 0.1-0.2 SE102630.006 % 60 - 130% 94

TP07 0.1-0.2 SE102630.007 % 60 - 130% 94

SP1-1 SE102630.008 % 60 - 130% 95

QC2 SE102630.009 % 60 - 130% 94

Dibromofluoromethane (Surrogate) TP01 0.1-0.2 SE102630.001 % 60 - 130% 95

TP02 0.1-0.2 SE102630.002 % 60 - 130% 95

TP03 0.1-0.2 SE102630.003 % 60 - 130% 94

TP04 0.4-0.5 SE102630.004 % 60 - 130% 95

TP05 0.5-0.6 SE102630.005 % 60 - 130% 94

TP06 0.1-0.2 SE102630.006 % 60 - 130% 96

TP07 0.1-0.2 SE102630.007 % 60 - 130% 93

SP1-1 SE102630.008 % 60 - 130% 94

QC2 SE102630.009 % 60 - 130% 94

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

Trifluorotoluene (Surrogate) TP01 0.1-0.2 SE102630.001 % 60 - 130% 89

TP02 0.1-0.2 SE102630.002 % 60 - 130% 101

TP03 0.1-0.2 SE102630.003 % 60 - 130% 91

TP04 0.4-0.5 SE102630.004 % 60 - 130% 82

TP05 0.5-0.6 SE102630.005 % 60 - 130% 89

TP06 0.1-0.2 SE102630.006 % 60 - 130% 91

TP07 0.1-0.2 SE102630.007 % 60 - 130% 97

SP1-1 SE102630.008 % 60 - 130% 91

QC2 SE102630.009 % 60 - 130% 98
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SE102630 R0METHOD BLANKS

Blank results are evaluated against the limit of reporting (LOR), for the chosen method and its associated instrumentation,  which is typically 2.5 times the statistically 

determined method detection limit (MDL).

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

BLK MB

LORUnitsParameter

Control

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB007353.001

Mercury mg/kg 0.05 <0.05

OC Pesticides in Soil     Method: ME-(AU)-[ENV]AN400/AN420

LB007241.001

Hexachlorobenzene (HCB) mg/kg 0.1 <0.1

Alpha BHC mg/kg 0.1 <0.1

Lindane mg/kg 0.1 <0.1

Heptachlor mg/kg 0.1 <0.1

Aldrin mg/kg 0.1 <0.1

Beta BHC mg/kg 0.1 <0.1

Delta BHC mg/kg 0.1 <0.1

Heptachlor epoxide mg/kg 0.1 <0.1

Alpha Endosulfan mg/kg 0.2 <0.2

Gamma Chlordane mg/kg 0.1 <0.1

Alpha Chlordane mg/kg 0.1 <0.1

p,p'-DDE mg/kg 0.1 <0.1

Dieldrin mg/kg 0.2 <0.2

Endrin mg/kg 0.2 <0.2

Beta Endosulfan mg/kg 0.2 <0.2

p,p'-DDD mg/kg 0.1 <0.1

p,p'-DDT mg/kg 0.1 <0.1

Endosulfan sulphate mg/kg 0.1 <0.1

Endrin Aldehyde mg/kg 0.1 <0.1

Methoxychlor mg/kg 0.1 <0.1

Endrin Ketone mg/kg 0.1 <0.1

Surrogates

Tetrachloro-m-xylene (TCMX) (Surrogate) % - 99

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

LB007241.001

Naphthalene mg/kg 0.1 <0.1

Acenaphthylene mg/kg 0.1 <0.1

Acenaphthene mg/kg 0.1 <0.1

Fluorene mg/kg 0.1 <0.1

Phenanthrene mg/kg 0.1 <0.1

Anthracene mg/kg 0.1 <0.1

Fluoranthene mg/kg 0.1 <0.1

Pyrene mg/kg 0.1 <0.1

Benzo(a)anthracene mg/kg 0.1 <0.1

Chrysene mg/kg 0.1 <0.1

Benzo(a)pyrene mg/kg 0.1 <0.1

Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1

Dibenzo(a&h)anthracene mg/kg 0.1 <0.1

Benzo(ghi)perylene mg/kg 0.1 <0.1

Surrogates

d5-nitrobenzene (Surrogate) % - 97

2-fluorobiphenyl (Surrogate) % - 96

d14-p-terphenyl (Surrogate) % - 115

PCBs in Soil     Method: ME-(AU)-[ENV]AN400/AN420

LB007241.001

Arochlor 1016 mg/kg 0.1 <0.1

Arochlor 1221 mg/kg 0.1 <0.1

Arochlor 1232 mg/kg 0.1 <0.1

Arochlor 1242 mg/kg 0.1 <0.1
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SE102630 R0METHOD BLANKS

Blank results are evaluated against the limit of reporting (LOR), for the chosen method and its associated instrumentation,  which is typically 2.5 times the statistically 

determined method detection limit (MDL).

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

BLK MB

LORUnitsParameter

Control

Continued... PCBs in Soil     Method: ME-(AU)-[ENV]AN400/AN420

LB007241.001

Arochlor 1248 mg/kg 0.1 <0.1

Arochlor 1254 mg/kg 0.1 <0.1

Arochlor 1260 mg/kg 0.1 <0.1

Arochlor 1262 mg/kg 0.1 <0.1

Arochlor 1268 mg/kg 0.1 <0.1

Total PCBs (Arochlors) mg/kg 0.9 <0.9

Surrogates

Tetrachloro-m-xylene (TCMX) (Surrogate) % - 99

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest     Method: ME-(AU)-[ENV]AN040/AN320

LB007353.001

Arsenic, As mg/kg 3 <3

Cadmium, Cd mg/kg 0.3 <0.3

Chromium, Cr mg/kg 0.3 <0.3

Copper, Cu mg/kg 0.5 <0.5

Lead, Pb mg/kg 1 <1

Nickel, Ni mg/kg 0.5 <0.5

Zinc, Zn mg/kg 0.5 <0.5

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

LB007241.001

TRH C10-C14 mg/kg 20 <20

TRH C15-C28 mg/kg 50 <50

TRH C29-C36 mg/kg 50 <50

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.001

Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 <0.1

Toluene mg/kg 0.1 <0.1

Ethylbenzene mg/kg 0.1 <0.1

m/p-xylene mg/kg 0.2 <0.2

o-xylene mg/kg 0.1 <0.1

Surrogates

Dibromofluoromethane (Surrogate) % - 99

d4-1,2-dichloroethane (Surrogate) % - 97

d8-toluene (Surrogate) % - 103

Bromofluorobenzene (Surrogate) % - 105

Totals

Total BTEX* mg/kg - 0

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.001

TRH C6-C9 mg/kg 20 <20

Surrogates

Trifluorotoluene (Surrogate) % - 88
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SE102630 R0DUPLICATES

Duplicates are calculated as relative percent difference (RPD) using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

SE102522A.021-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

LB007241.004

Naphthalene mg/kg 0.1 0.1 0.1 113 0

Acenaphthylene mg/kg 0.1 0.8 0.8 43 0

Acenaphthene mg/kg 0.1 <0.1 <0.1 200 0

Fluorene mg/kg 0.1 0.3 0.4 61 15

Phenanthrene mg/kg 0.1 2.9 2.9 33 1

Anthracene mg/kg 0.1 1.2 1.3 38 3

Fluoranthene mg/kg 0.1 5.6 5.7 32 2

Pyrene mg/kg 0.1 5.6 5.7 32 2

Benzo(a)anthracene mg/kg 0.1 3.5 3.3 33 5

Chrysene mg/kg 0.1 2.0 2.1 35 4

Benzo(b)fluoranthene mg/kg 0.1 3.7 3.8 33 3

Benzo(k)fluoranthene mg/kg 0.1 1.0 1.0 40 1

Benzo(a)pyrene mg/kg 0.1 2.7 2.7 34 1

Indeno(1,2,3-cd)pyrene mg/kg 0.1 1.5 1.6 36 2

Dibenzo(a&h)anthracene mg/kg 0.1 0.4 0.4 54 7

Benzo(ghi)perylene mg/kg 0.1 1.7 1.7 36 1

Total PAH (Vic EPA) mg/kg 0.8 32 33 32 1

Surrogates

d5-nitrobenzene (Surrogate) % -       98.0 100 30 2

2-fluorobiphenyl (Surrogate) % -      106.0 108 30 2

d14-p-terphenyl (Surrogate) % -      115.0 123 30 7

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

LB007241.004

TRH C10-C14 mg/kg 20 <20 <20 200 0

TRH C15-C28 mg/kg 50 210 190 55 13

TRH C29-C36 mg/kg 50 290 270 48 8

SE102630.001-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB007353.014

Mercury mg/kg 0.05 <0.05 <0.05 200 0

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest     Method: ME-(AU)-[ENV]AN040/AN320

LB007353.014

Arsenic, As mg/kg 3  4 4 108 13

Cadmium, Cd mg/kg 0.3 <0.3 <0.3 192 0

Chromium, Cr mg/kg 0.3 11 11 33 1

Copper, Cu mg/kg 0.5 13 13 34 2

Lead, Pb mg/kg 1 14 14 37 1

Nickel, Ni mg/kg 0.5 4.9 4.9 40 0

Zinc, Zn mg/kg 0.5 98 98 31 0
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SE102630 R0DUPLICATES

Duplicates are calculated as relative percent difference (RPD) using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

SE102630.004-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Moisture Content     Method: ME-(AU)-[ENV]AN234

LB007245.011

% Moisture % 0.5 12 15 34 22

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.015

Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 <0.1 <0.1 200 0

Toluene mg/kg 0.1 <0.1 <0.1 200 0

Ethylbenzene mg/kg 0.1 <0.1 <0.1 200 0

m/p-xylene mg/kg 0.2 <0.2 <0.2 200 0

o-xylene mg/kg 0.1 <0.1 <0.1 200 0

Surrogates

Dibromofluoromethane (Surrogate) % -       95.0 94.0 50 1

d4-1,2-dichloroethane (Surrogate) % -       97.0 96.0 50 1

d8-toluene (Surrogate) % -       94.0 94.0 50 0

Bromofluorobenzene (Surrogate) % -      104.0 103.0 50 1

Totals

Total BTEX* mg/kg -  0 0 200 NA

Total Xylenes* mg/kg 0.3 <0.3 <0.3 200 0

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.015

TRH C6-C9 mg/kg 20 <20 <20 200 0

Surrogates

Trifluorotoluene (Surrogate) % -        82 94 30 14

SE102630.005-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

LB007241.016

Naphthalene mg/kg 0.1 3.2 1.4 34 78†

Acenaphthylene mg/kg 0.1 3.9 2.6 33 42†

Acenaphthene mg/kg 0.1 4.8 2.7 33 54†

Fluorene mg/kg 0.1 10 4.3 31 83†

Phenanthrene mg/kg 0.1 120 61 30 67†

Anthracene mg/kg 0.1 29 21 30 33†

Fluoranthene mg/kg 0.1 540 160 30 109†

Pyrene mg/kg 0.1 480 140 30 108†

Benzo(a)anthracene mg/kg 0.1 91 60 30 41†

Chrysene mg/kg 0.1 71 48 30 39†

Benzo(b)fluoranthene mg/kg 0.1 96 73 30 28

Benzo(k)fluoranthene mg/kg 0.1 38 27 30 33†

Benzo(a)pyrene mg/kg 0.1 100 67 30 42†

Indeno(1,2,3-cd)pyrene mg/kg 0.1 52 33 30 45†

Dibenzo(a&h)anthracene mg/kg 0.1 7.6 4.7 32 46†

Benzo(ghi)perylene mg/kg 0.1 56 36 30 43†

Total PAH (Vic EPA) mg/kg 0.8 1700 740 30 80†
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SE102630 R0DUPLICATES

Duplicates are calculated as relative percent difference (RPD) using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

SE102630.005-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Continued... PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

LB007241.016

Surrogates

d5-nitrobenzene (Surrogate) % -        80 80 30 0

2-fluorobiphenyl (Surrogate) % -        80 80 30 0

d14-p-terphenyl (Surrogate) % -       120 100 30 18

RPD failed acceptance criteria due to sample heterogeneity.

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

LB007241.016

TRH C10-C14 mg/kg 20 <20 <20 200 0

TRH C15-C28 mg/kg 50 2000 1400 33 35†

TRH C29-C36 mg/kg 50 1600 1200 34 31

RPD failed acceptance criteria due to sample heterogeneity.

SE102630.009-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB007353.023

Mercury mg/kg 0.05 <0.05 <0.05 200 0

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest     Method: ME-(AU)-[ENV]AN040/AN320

LB007353.023

Arsenic, As mg/kg 3  4 4 106 5

Cadmium, Cd mg/kg 0.3 0.4 0.4 98 3

Chromium, Cr mg/kg 0.3 21 21 31 0

Copper, Cu mg/kg 0.5 28 28 32 0

Lead, Pb mg/kg 1 30 30 33 1

Nickel, Ni mg/kg 0.5 7.8 7.9 36 0

Zinc, Zn mg/kg 0.5 180 180 30 1

SE102637.003-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Moisture Content     Method: ME-(AU)-[ENV]AN234

LB007245.022

% Moisture % 0.5 20.4081632653061 20 32 0

SE102641.001-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.027

Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 0 <0.1 200 0

Toluene mg/kg 0.1 0 <0.1 200 0

Ethylbenzene mg/kg 0.1 0 <0.1 200 0

m/p-xylene mg/kg 0.2 0 <0.2 200 0

o-xylene mg/kg 0.1 0 <0.1 200 0
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SE102630 R0DUPLICATES

Duplicates are calculated as relative percent difference (RPD) using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

SE102641.001-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Continued... VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.027

Surrogates

Dibromofluoromethane (Surrogate) % - 96 98.0 50 2

d4-1,2-dichloroethane (Surrogate) % - 96 96.0 50 0

d8-toluene (Surrogate) % - 101 101.0 50 0

Bromofluorobenzene (Surrogate) % - 104 106.0 50 2

Totals

Total BTEX* mg/kg - 0 0 200 NA

Total Xylenes* mg/kg 0.3 0 <0.3 200 0

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.028

TRH C6-C9 mg/kg 20 0 <20 200 0

Surrogates

Trifluorotoluene (Surrogate) % - 92 93 30 1

Page 12 of 1724/10/2011



SE102630 R0LABORATORY CONTROL STANDARDS

Laboratory Control Standard (LCS) results are evaluated against an expected result, typically the concentration of analyte spiked into the control during the sample 

preparation stage, producing a percentage recovery. The criteria applied to the percentage recovery is established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). 

For more information refer to the footnotes in the concluding page of the report.

Recovery is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

LCS STD

Result Expected Result Criteria % Recovery %

Control

LORUnitsParameter

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB007353.002

Mercury mg/kg 0.05 0.18 0.2 70 - 130 92

OC Pesticides in Soil     Method: ME-(AU)-[ENV]AN400/AN420

LB007241.002

Heptachlor mg/kg 0.1 0.2 0.2 60 - 140 118

Aldrin mg/kg 0.1 0.2 0.2 60 - 140 114

Delta BHC mg/kg 0.1 0.2 0.2 60 - 140 95

Dieldrin mg/kg 0.2 0.2 0.2 60 - 140 109

Endrin mg/kg 0.2 0.2 0.2 60 - 140 110

p,p'-DDT mg/kg 0.1 0.2 0.2 60 - 140 94

Surrogates

Tetrachloro-m-xylene (TCMX) (Surrogate) % - 107 100 60 - 140 107

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

LB007241.002

Naphthalene mg/kg 0.1 3.4 3.37 60 - 140 102

Acenaphthylene mg/kg 0.1 3.3 3.37 60 - 140 99

Acenaphthene mg/kg 0.1 3.8 3.37 60 - 140 112

Phenanthrene mg/kg 0.1 3.7 3.37 60 - 140 108

Anthracene mg/kg 0.1 3.6 3.37 60 - 140 108

Fluoranthene mg/kg 0.1 3.6 3.37 60 - 140 107

Pyrene mg/kg 0.1 3.8 3.37 60 - 140 111

Benzo(a)pyrene mg/kg 0.1 3.7 3.37 60 - 140 110

Surrogates

d5-nitrobenzene (Surrogate) % - 96 100 60 - 140 96

2-fluorobiphenyl (Surrogate) % - 100 100 60 - 140 100

d14-p-terphenyl (Surrogate) % - 115 100 60 - 140 115

PCBs in Soil     Method: ME-(AU)-[ENV]AN400/AN420

LB007241.002

Arochlor 1260 mg/kg 0.1 0.5 0.4 60 - 140 114

Surrogates

Tetrachloro-m-xylene (TCMX) (Surrogate) % - 111 100 60 - 140 111

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest     Method: ME-(AU)-[ENV]AN040/AN320

LB007353.002

Arsenic, As mg/kg 3 51 50 80 - 120 102

Cadmium, Cd mg/kg 0.3 52 50 80 - 120 103

Chromium, Cr mg/kg 0.3 50 50 80 - 120 100

Copper, Cu mg/kg 0.5 50 50 80 - 120 101

Lead, Pb mg/kg 1 51 50 80 - 120 102

Nickel, Ni mg/kg 0.5 50 50 80 - 120 101

Zinc, Zn mg/kg 0.5 51 50 80 - 120 101

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

LB007241.002

TRH C10-C14 mg/kg 20 45 40 60 - 140 113

TRH C15-C28 mg/kg 50 <50 40 60 - 140 93

TRH C29-C36 mg/kg 50 <50 40 60 - 140 95
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SE102630 R0LABORATORY CONTROL STANDARDS

Laboratory Control Standard (LCS) results are evaluated against an expected result, typically the concentration of analyte spiked into the control during the sample 

preparation stage, producing a percentage recovery. The criteria applied to the percentage recovery is established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). 

For more information refer to the footnotes in the concluding page of the report.

Recovery is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

LCS STD

Result Expected Result Criteria % Recovery %

Control

LORUnitsParameter

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.002

Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 2.3 2.27 60 - 140 101

Toluene mg/kg 0.1 2.4 2.27 60 - 140 104

Ethylbenzene mg/kg 0.1 2.3 2.27 60 - 140 103

m/p-xylene mg/kg 0.2 4.7 4.54 60 - 140 104

o-xylene mg/kg 0.1 2.3 2.27 60 - 140 100

Surrogates

Dibromofluoromethane (Surrogate) % - 98.0 100 60 - 140 98

d4-1,2-dichloroethane (Surrogate) % - 98.0 100 60 - 140 98

d8-toluene (Surrogate) % - 100.0 100 60 - 140 100

Bromofluorobenzene (Surrogate) % - 104.0 100 60 - 140 104

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.002

TRH C6-C9 mg/kg 20 <20 23 60 - 140 74
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SE102630 R0QUALITY CONTROL - MATRIX SPIKES

Matrix spike (MS) results are evaluated as the percentage recovery of an expected result, typically the concentration of analyte spiked into a field sub-sample during the 

sample preparation stage. The original sample's result is subtracted from the sub-sample result before determining the percentage recovery. The criteria applied to the 

percentage recovery is established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). For more information refer to the footnotes in the concluding page of the report.

Recovery is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

MS 

Result Original Result Spike Added Recovery %LOR

Control

UnitsParameter

Mercury in Soil     Method: ME-(AU)-[ENV]AN312

LB007353.004

Mercury mg/kg 0.05 0.16 <0.01 0.2 81

PAH (Polynuclear Aromatic Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN420

LB007241.007

Naphthalene mg/kg 0.1 4.0 <0.1 3.37 118

Acenaphthylene mg/kg 0.1 4.1 0.3 3.37 113

Acenaphthene mg/kg 0.1 4.3 <0.1 3.37 128

Fluorene mg/kg 0.1 <0.1 0.1 - NA

Phenanthrene mg/kg 0.1 5.2 1.2 3.37 117

Anthracene mg/kg 0.1 4.5 0.6 3.37 117

Fluoranthene mg/kg 0.1 5.5 2.9 3.37 78

Pyrene mg/kg 0.1 6.1 3.2 3.37 85

Benzo(a)anthracene mg/kg 0.1 <0.1 1.8 - NA

Chrysene mg/kg 0.1 <0.1 1.1 - NA

Benzo(b)fluoranthene mg/kg 0.1 <0.1 2.1 - NA

Benzo(k)fluoranthene mg/kg 0.1 <0.1 0.4 - NA

Benzo(a)pyrene mg/kg 0.1 4.8 1.4 3.37 98

Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1 0.7 - NA

Dibenzo(a&h)anthracene mg/kg 0.1 <0.1 0.2 - NA

Benzo(ghi)perylene mg/kg 0.1 <0.1 0.8 - NA

Total PAH (Vic EPA) mg/kg 0.8 38 16 - NA

Surrogates

d5-nitrobenzene (Surrogate) % - 97       97.0 100 97

2-fluorobiphenyl (Surrogate) % - 103      103.0 100 103

d14-p-terphenyl (Surrogate) % - 118      116.0 100 118

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest     Method: ME-(AU)-[ENV]AN040/AN320

LB007353.004

Chromium, Cr mg/kg 0.3 49 4.6 50 89

Copper, Cu mg/kg 0.5 47 2.5 50 90

Lead, Pb mg/kg 1 45  1 50 87

Nickel, Ni mg/kg 0.5 48 3.5 50 89

Zinc, Zn mg/kg 0.5 51 6.0 50 91

TRH (Total Recoverable Hydrocarbons) in Soil     Method: ME-(AU)-[ENV]AN403

LB007241.006

TRH C10-C14 mg/kg 20 50 <20 40 125

TRH C15-C28 mg/kg 50 71 <50 40 110

TRH C29-C36 mg/kg 50 <50 <50 40 68

VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.004

Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 2.4 <0.1 2.27 105

Toluene mg/kg 0.1 2.6 <0.1 2.27 112

Ethylbenzene mg/kg 0.1 2.3 <0.1 2.27 102

m/p-xylene mg/kg 0.2 4.6 <0.2 4.54 102

o-xylene mg/kg 0.1 2.3 <0.1 2.27 100

Surrogates

Dibromofluoromethane (Surrogate) % - 101.0       97.0 100 101

d4-1,2-dichloroethane (Surrogate) % - 100.0       96.0 100 100

d8-toluene (Surrogate) % - 101.0      102.0 100 101

Bromofluorobenzene (Surrogate) % - 108.0      103.0 100 108
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SE102630 R0QUALITY CONTROL - MATRIX SPIKES

Matrix spike (MS) results are evaluated as the percentage recovery of an expected result, typically the concentration of analyte spiked into a field sub-sample during the 

sample preparation stage. The original sample's result is subtracted from the sub-sample result before determining the percentage recovery. The criteria applied to the 

percentage recovery is established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). For more information refer to the footnotes in the concluding page of the report.

Recovery is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

MS 

Result Original Result Spike Added Recovery %LOR

Control

UnitsParameter

Continued... VOC’s in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.004

Totals

Total BTEX* mg/kg - 14  0 - NA

Total Xylenes* mg/kg 0.3 6.9 <0.3 - NA

Volatile Petroleum Hydrocarbons in Soil     Method: ME-(AU)-[ENV]AN433/AN434

LB007242.005

TRH C6-C9 mg/kg 20 <20 <20 23 83

Surrogates

Trifluorotoluene (Surrogate) % - 90       75.0 - 90
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SE102630 R0 MATRIX SPIKE DUPLICATES

Matrix spike duplicates are calculated as relative percent difference using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The original result is the analyte concentration of the matrix spike and the replicate result is the analyte concentration of the matrix spike duplicate.

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

No Matrix Spike Duplicates were required for this job.

This test report shall not be reproduced, except in full.

Samples analysed as received.

Solid samples expressed on a dry weight basis.

IS

LNR

*

^

LOR

Insufficient sample for analysis.

Sample listed, but not received.

NATA Accreditation does not cover this analysis.

Performed by outside laboratory.

Limit of Reporting

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found 

here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf

FOOTNOTES

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention 

only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not 

exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible 

at http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction 

issues defined therein.

QC result is above the upper tolerance

QC result is below the lower tolerance

The sample was not analysed for this analyte

QFH

QFL

NA
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Appendix D 
Data Validation Report 

 

 



DATA VALIDATION REPORT – ENAUWARA04216AA Maroba Apartments 

Lab Batches: SE102630 

DATA COMPLETENESS 

Field Considerations 

 Yes / No Comment 

Were all critical locations 
sampled? 

Yes  

Were all critical depths sampled? Yes  

Were the SOPs appropriate and 
complied with? 

Yes  

Was the sampler adequately 
experienced? 

Yes  

Was the field documentation 
complete? 

Yes  

Is a copy of the signed chain of 
custody form for each batch of 
samples included? 

Yes  

Laboratory Considerations 

 Yes / No Comment 

Were all critical samples 
analysed according to sampling 
plan? 

Yes  

Were analytes analysed as per 
sampling plan? 

Yes  

Were the laboratory methods 
appropriate? 

Yes  

Were the laboratory methods 
adopted NATA endorsed? 

Yes  

Was the NATA Seal on the 
laboratory reports?  

Yes  

Were the laboratory reports 
signed by an authorised person? 

Yes  

Were the laboratory PQLs below 
the criteria? 

Yes  



DATA VALIDATION REPORT – ENAUWARA04216AA Maroba Apartments 

Lab Batches: SE102630 

Was sample documentation 
complete? 

Yes  

Were sample holding times 
complied with? 

Yes  

COMPLETENESS CONCLUSION 

 Yes / No Comment 

Was data adequately complete? Yes  

DATA COMPARABILITY  

Field considerations 

 Yes / No Comment 

Was there more than one 
sampling round? 

No  

Were the same sampling 
methodology and SOPs used for 
all sampling? 

Yes  

Was all sampling undertaken by 
the same sampler? 

Yes  

Were sample containers, 
preservation, filtering the same? 

Yes  

Could climatic conditions 
(temperature, rainfall, wind) have 
influenced data comparability? 

No It is not considered that climatic conditions would 
affect the data comparability.  

Were the same types of samples 
collected (filtered, size fractions 
etc) for each media? 

Yes  

 



DATA VALIDATION REPORT – ENAUWARA04216AA Maroba Apartments 

Lab Batches: SE102630 

Laboratory Considerations 

 Yes / No Comment 

Were the same analytical 
methods used (including clean 
up)? 

Yes  

Were the PQLs the same?  Yes  

Were the same laboratories 
used?  

Yes  

Were the units reported the 
same? 

Yes  

COMPARABILITY CONCLUSION 

 Yes / No Comment 

Was data adequately 
comparable? 

Yes  

 

DATA REPRESENTATIVENESS  

Field Considerations 

 Yes / No Comment 

Was appropriate media 
sampled? 

Yes  

Was media identified sampled? Yes  

Were the samples properly and 
adequately preserved? This 
includes keeping the samples 
chilled, where applicable. 

Yes  

Were the samples in proper 
custody between the field and 
reaching the laboratory?  

Yes  

Were the samples received by 
the laboratory in good condition? 

Yes  

 

 



DATA VALIDATION REPORT – ENAUWARA04216AA Maroba Apartments 

Lab Batches: SE102630 

Laboratory Considerations 

 Yes / No Comment 

Were all samples analysed 
according to SAQP? 

NA No SAQP was prepared for this assessment 

REPRESENTATIVENESS CONCLUSION 

 Yes / No Comment 

Was data adequately 
representative? 

Yes  

DATA PRECISION AND ACCURACY 

Field considerations 

 Yes / No Comment 

Were the SOPs appropriate and 
complied with? 

Yes Based on available Coffey Environments Standard 
Operating Procedures.   

 



DATA VALIDATION REPORT – ENAUWARA04216AA Maroba Apartments 

Lab Batches: SE102630 

Table D1: Laboratory Considerations for Soil 

 TPH  
C10-C36 

BTEX/TPH 
C6-C9 

PAH Meta ls OCPs PCBs Asbestos 

Primary 8 8 8 8 5 5 6 

Field 
QA/QC 

       

Intralab 
Dup  

1, 12% 1, 12% 1, 12% 1, 12% 1, 20% 1, 20% 0 

Interlab 
Dup  

0 0 0 0 0 0 0 

Trip 
Spike 

NA 0  NA NA NA NA  

Trip 
Blank 

NA 0  NA NA NA NA  

Wash 
Blanks 

0 0 0 0 0 0 0 

LAB 
QA/QC 

       

Lab 
Blanks 

1 1 1 1 1 1 0 

Lab Dups 2 2 2 2 0 0 0 

Matrix 
Spikes 

1 1 1 1 0 0 0 

Lab 
Control 

1 1 1 1 1 1 0 

Surrogate 0 5 3 0 1 1 0 

 

 



DATA VALIDATION REPORT – ENAUWARA04216AA Maroba Apartments 

Lab Batches: SE102630 

 

 Yes / No Comment 

Field QA/QC   

Were an adequate number of 
field duplicates analysed? 

Yes No triplicate (inter-laboratory) samples were tested.  

Were the RPDs of the field 
duplicates within control limits? 

No 

 

 

RPD for lead at 57%, due to sample heterogeneity.   

RPDs for numerous PAH compounds between 108% 
and 140%, due to concentrations being close to the 
detection limit.  

Were an adequate number of 
trip blanks analysed? 

No None  tested 

Were the trip blanks free of 
contaminants 

NA  

Were an adequate number of 
trip spikes analysed? 

No None  tested 

Were the trip spikes recoveries 
within control limits? 

NA  

Were an adequate number of 
wash blanks analysed? 

Yes No wash blanks required as no sampling equipment 
other than excavator bucket used.  

Were the wash blanks free of 
contaminants? 

NA  

Lab QA/QC   

Were an adequate number of 
laboratory blank samples 
analysed? 

Yes  

Were the blanks free of 
contaminants? 

Yes  

Were an adequate number of 
laboratory matrix spikes and 
laboratory control samples 
analysed? 

Yes  

Were an adequate number of 
surrogate spike samples 
analysed? 

Yes  



DATA VALIDATION REPORT – ENAUWARA04216AA Maroba Apartments 

Lab Batches: SE102630 

Were the spikes recoveries 
within control limits? 

Yes  

Were an adequate number of 
laboratory duplicates 
analysed? 

Yes  

Were the laboratory duplicate 
RPDs within control limits? 

Yes Numerous PAH compounds with RPDs between 33% 
and 109%, and TPH C15-C28 RPD of 35% due to 
sample heterogeneity.  

 

PRECISION AND ACCURACY CONCLUSION 

 Yes 
/ No

Comment 

Was soil data adequately 
precise? 

Yes  

Was soil data adequately 
accurate? 

Yes  

Was water data adequately 
precise? 

NA  

Was water data adequately 
accurate? 

NA  
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T (+61) (2) 4016 2300 F (+61) (2) 4016 2380 coffey.com 
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EJE Architecture Pty Ltd 
412 King Street 
NEWCASTLE NSW 2300 

 

Attention: Glen Spicer 

 

Dear Glen 

 

RE: REMEDIAL ACTION PLAN FOR THE MAROBA APARTMENTS PROJECT 

 CORNER OF EDITH AND HIGH STREETS, WARATAH NSW 

 

Coffey Environments Australia Pty Ltd (Coffey) is pleased to provide this Remedial Action Plan (RAP) 
for the Maroba Apartments Project at Waratah, NSW. 

We draw your attention to the enclosed sheet entitled “Important Information about your Coffey 
Environmental Report”, which must be read in conjunction with this report. 

We trust that this document meets with your requirements at this time. If you require any further 
information regarding this document, please do not hesitate to contact Emma Coleman or the 
undersigned on (02) 4016 2300. 

 

For and on behalf of Coffey Environments Australia Pty Ltd 

 

 

 

Laurie Fox 

Principal Environmental Geologist 
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EJE Architecture Pty Ltd (Caltex) contracted Coffey Environments Australia Pty Ltd (Coffey) to prepare 
a Remediation Action Plan (RAP) for the Maroba Apartments Project, located on the corner of Edith and 
High Streets, Waratah NSW. 

The key objective of the RAP was to provide guidance on the remediation and validation activities to be 
undertaken in order to render the site suitable for the proposed development (seniors living apartment 
complex). 

The proposed remediation strategy for the site will involve the following works: 

• Step 1 – Emu-picking of visible asbestos fragments from the surface of the site; 

• Step 2 – Delineation of the previously identified restricted and hazardous waste hot-spots through 
test pitting and soil sampling; 

• Step 3 – Bulk excavation of the fill materials and disposal to appropriately licensed disposal 
facilities. 

Following remedial works, the resulting excavations will be visually inspected to confirm that, visually, 
the fill materials have been removed to the extent practical. Soil samples will also be taken for validation 
purposes and compared to adopted residential soil investigation levels. A site validation report will be 
prepared, documenting findings and providing an assessment of the suitability of the site for the 
proposed development. 

During remediation and validation works, appropriate site controls are to be applied at the site to ensure 
protection of human and environmental health. In additional, occupational health and safety is to be 
implemented and followed by site workers and visitors to the site. 
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1 INTRODUCTION 

1.1 Background 

This document contains a Remedial Action Plan (RAP) prepared by Coffey Environments Australia Pty 
Ltd (Coffey) for the Maroba Apartments Project located on the corner of Edith and High Streets, 
Waratah NSW (the site). The location of the site is shown on Figure 1. 

The RAP was commissioned by EJE Architecture Pty Ltd (EJE) in response to a Coffey fee proposal for 
site remediation works (Reference ENAUWARA04216AA-L01 dated 11 November 2011). We 
understand that the proposed development will comprise the construction of a senior’s living apartment 
complex, including construction of a basement. 

Coffey previously undertook a contamination assessment at the site. The findings are summarised in 
Section 3 (below). The assessment identified that contaminated fill was present at a number of 
locations across the site. 

Based on the findings of Coffey’s previous assessment, remediation works will need to be undertaken 
in order to render the site suitable for the proposed development. This RAP has therefore been 
prepared to guide the remedial activities. 

This RAP has been written in accordance with the relevant sections of the NSW OEH (2011) Guidelines 
for Contaminants Reporting on Contaminated Sites. This RAP must be read in conjunction with the 
enclosed sheet entitled “Important Information about your Coffey Environmental Report”, which can be 
found attached to this report. 

1.2 Objectives 

The objective of the RAP is to provide guidance on the remediation and validation activities to be 
undertaken in order to render the site suitable for the proposed development (seniors living apartment 
complex). 

1.3 RAP Requirements 

The NSW OEH (2011) Guidelines for Contaminants Reporting on Contaminated Sites provides 
requirements that are to be considered in the preparation of RAPs. As such, this document addresses 
the following requirements: 

• Remediation goals; 

• Discussion of the extent of remediation required; 

• Discussion of possible remediation options; 

• Rationale for selecting the preferred remedial option; 

• Proposed validation testing; 

• Contingency plans for unexpected findings; and 

• Health, Safety, Security and Environmental (HSSE) requirements. 
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2 SITE SUMMARY 

2.1 Site Identification 

The site locality is shown in Figure 1.  A site layout plan is presented in Figure 2.  A summary of site 
identification is shown in Table 1. 

TABLE 1: SUMMARY OF SITE IDENTIFICATION 

STREET ADDRESS Cnr Edith and High Streets, Waratah 

AREA 3,008m2  

TITLE IDENTIFIERS Lot 1 in DP 1131868 

LOCAL GOVERNMENT AREA Newcastle City Council 

PARISH Newcastle 

COUNTY Northumberland 

GRID CO-ORDINATES (AUST. MAP GRID) 32° 54’ 12” S   151° 43’ 12” E 

SURROUNDING LAND The site is bounded by: 

• Existing Maroba Apartments (seniors 
living) to the north; 

• Edith Street, followed by residential 
properties to the east; 

• High Street, followed by vacant land to the 
south; and 

• Vacant land which appears to be a garden 
area for the Maroba Nursing home to the west. 

2.2 Topography and Drainage 

The Wallsend 1:25,000 Topographic Map shows the site lies at an elevation range between 30m and 
40m above Australian Height Datum (AHD).  The site is located on the side slopes of a northeast facing 
hill that slopes down towards the north-east. 

Surface water is considered to follow the site topography, and flow to the northeast. Surface water 
would infiltrate into the site soils, and flow into the municipal stormwater system located on Edith Street.  
Water collected in the stormwater drains at the rear of the site is likely to eventually discharge into 
Throsby Creek, which is the inferred nearest body of water located approximately 1.8km to the east of 
the site. 
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2.3 Local Geology 

Reference to the 1:100000 scale Newcastle Regional Coalfield Geology Map indicates that the site is 
underlain by the Waratah Sandstone belonging to the Newcastle Coal Measures of Middle Permian 
age.  These rocks typically weather to clayey sands and sandy clays. Sandstone was observed to 
outcrop at the southern end of the site. 

2.4 Site Specific Geology 

The general subsurface profile encountered during Coffey’s Contamination Assessment is summarised 
in Table 2 (below) 

TABLE 2: SUMMARY OF SUBSURFACE CONDITIONS 

Material Description Approximate Depth to Base of Material (m bgs) 

FILL: Gravelly Sand, Sandy and 
Gravelly Clay and Sands with some 
anthropogenic material including tiles, 
bricks, concrete and metal 

0.2 to 1.6m 

RESIDUAL SOIL: Sandy CLAY, CLAY, 
Clayey SAND, medium to high 
plasticity, pale orange-brown, pale to 
dark grey, fine grained sand 

0.8 to 2.5m 

Weathered SANDSTONE (refusal) 0.2 to 1.7m 

 

2.5 Hydrogeology and Groundwater Use 

Based on observations of the site and nearby topography, the regional groundwater table beneath the 
site is estimated to be located at a depth of greater than 10m below ground surface (m bgs). Regional 
groundwater would be expected to flow east and eventually discharge to Throsby Creek. 

Shallow discontinuous groundwater may occur following periods of heavy or prolonged rainfall. Perched 
groundwater was encountered during the geotechnical investigation in 2007 at depths ranging from 
1.5m to 4.4m bgs.  

Perched groundwater inflow was encountered in one location during the contamination assessment at 
approximately 0.3m depth during excavation.  
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3 PREVIOUS CONTAMINATION ASSESSMENT 

Coffey undertook a contamination assessment at the site (Reference ENAUWARA04216AA-R01 dated 
11 November 2011).  

The objective of the work was to carry out further investigation to assess the extent and nature of fill 
material, and provide recommendations on site suitability, and remediation and/or management of 
contamination (if required). 

In order to achieve the objectives, the following scope of work was carried out: 

• Excavation of eight test pits (TP01-TP08) and collection of soil and potential asbestos fragment 
samples; 

• Laboratory analysis of soil samples; and 

• Data assessment and reporting. 

The sampling locations from the contamination assessment are shown on Figure 2. 

The field investigations identified fill on the site at depths ranging from about 0.2m in the south-western 
part of the site, up to about 1.6m in the north-western part of the site. The fill mound on the eastern 
boundary appeared to be about 2m in height and had an approximate volume of 360m3.  

Contamination, above the adopted residential soil investigation levels, was identified in the fill material 
in TP04 (in the form of copper and lead), and TP05 (in the form of TPH and PAH) at depths of 
approximately 0.5m. 

Potential asbestos containing material fragments were observed across the site. Two of these 
fragments were analysed for asbestos.  One sample (A2) showed the presence of chrysotile and 
amosite asbestos, whilst the other samples did not detect asbestos. 

The areas of soil contamination identified during the contamination assessment are shown on Figure 3. 

Due to the proposed basement car park, the most suitable remediation option identified was to remove 
the fill to a licensed landfill, followed by validation of the resulting excavation. 

In order to provide a preliminary waste classification of the fill materials, the results of the contamination 
assessment were compared to the assessment criteria in the NSW DECC (2009) Waste Classification 
Guidelines. The comparison indicated that: 

• The fill from around TP04 would classify as restricted solid waste; 

• The fill from around TP05 would classify as hazardous waste; 

• The asbestos fragments identified across the surface of the site would be pre-classified as 
asbestos waste; and 

• The remainder of the fill materials across the site would classify as general solid waste (non-
putrescible). 

The spatial extents of the restricted and hazardous waste areas were not identified during the 
assessment.  
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4 REMEDIATION PROGRAMME 

4.1 Remedial Goals 

The broad remediation goals, with respect to contamination, are to remediate the site to a condition that 
is suitable for the proposed development (seniors living apartment complex). 

4.2 Remediation Options 

4.2.1 Remediation Hierarchy 

The NEPC (1999) National Environment Protection (Assessment of Site Contamination) Measure 
provides a preferred hierarchy of options for site cleanup and/or management which is outlined as 
follows: 

• If practicable, on-site treatment for the contamination so that it is destroyed and the 
concentrations are reduced to below the adopted site cleanup criteria; or 

• Offsite treatment of excavated soil, so that the contamination is destroyed or the associated risk 
is reduced to an acceptable level. 

If the above is not practicable: 

• Consolidation and isolation of the soil on site by containment within a properly designed barrier; 
or 

• Removal of contaminated material to an approved facility followed, where necessary, by 
replacement with appropriate material; or 

• Where the assessment indicates remediation would have no net environmental benefit or would 
have a net adverse environmental effect, implementation of an appropriate management strategy. 

4.2.2 Preferred Remedial Strategy 

Based on the proposed design of the Maroba Apartments which includes a basement car park and the 
results of the previous contamination assessment, the preferred remedial strategy is as follows: 

• Emu-picking of asbestos fragments across the surface of the site; 

• Delineation of the known restricted and hazardous waste areas around TP04 and TP05; 

• Once delineated, excavation and disposal of restricted and hazardous fill to appropriately 
licensed disposal facilities; and 

• Bulk excavation of the remaining fill and disposal to landfill. 

These steps are discussed in detail in Section 4.3 (below). 
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4.3 Proposed Remediation Plan 

The remedial works will be supervised by a suitably trained Coffey Environmental Scientist, who will 
guide and record the remedial activities undertaken. The steps involved with the remediation of the site 
are presented below. 

Step 1 – Emu-Picking of Asbestos Containing Materials  

• This will be undertaken prior to undertaking excavation works. 

• An Asbestos Removal Plan (ARP) will be prepared to guide the asbestos removal activities. 

• An AS1 licensed contractor (licensed with NSW WorkCover) will undertake the emu-picking. 

• Asbestos air monitoring will be undertaken during the asbestos removal activities. 

• Emu-picking will involve an inspection of the current site surface and removal by hand of visible 
fragments of potential asbestos containing materials. 

• Fragments will be disposed to a facility licensed to accept asbestos waste. Waste disposal 
dockets will be obtained to confirm the disposal of fragments. 

• An asbestos clearance certificate will be prepared following the emu-pick. 

Step 2 – Delineation of Restricted and Hazardous Waste Areas  

• This will be undertaken to assess the spatial extent of the previously identified restricted waste 
area (around TP04) and the hazardous waste area (around TP05). 

• Three test pits will be excavated around TP04. The test pits will be located approximately 5m to 
the north, east and south of TP04 (as TP04 is adjacent to the western site boundary, no test pits will 
be excavated to the west of TP04). 

• Four test pits (one each to the north, south, east and west) will be excavated around TP05, 
spaced approximately 5m from TP05 on each side. 

• The test pits will be excavated to natural soils using a mini-excavator of backhoe. 

• Samples will be collected at depths of approximately 0.5m and 1m bgs. 

• Samples collected from the test pits around TP04 will be analysed for heavy metals, with 
selected samples analysed for leachability of metals using the Toxicity Characteristic Leaching 
Procedure (TCLP). 

• Samples collected from the test pits around TP05 will be analysed for Total Petroleum 
Hydrocarbons (TPH) and Polycyclic Aromatic Hydrocarbons (PAH). 

• In order to assess field quality control procedures, an appropriate number of quality control 
samples will be collected and analysed with the primary samples. 
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Step 3 – Bulk Excavations and Disposal of Fill  

• This will be undertaken after the completion of the above two steps. 

• The restricted and hazardous waste areas will be excavated and removed first. The excavated 
soils will be disposed to appropriately licensed landfill facilities; 

• The remainder of the fill materials will then be disposed to appropriately licensed disposal 
facilities as general solid waste (non-putrescible).  

• The fill (refer to Section 2.4 for fill types), both laterally and vertically, will be removed to the 
extent practical, until natural soil and weathered rock material is exposed. The resultant excavation 
is anticipated to extend across the entire site footprint down to approximately 1.6m bgs, though 
isolated deeper sections may be encountered. 

• The bulk excavation works will be undertaken by a suitably licensed and experienced civil 
contractor. 

• Bulk excavations will be undertaken using large excavators (in the order of 20-30T), loaders 
and other machinery as appropriate. 

• The Coffey site supervisor will visually inspect the excavation works to confirm that fill materials 
have been removed to the extent practical, and that the base of the excavation consists of natural 
soils and/or weathered rock. 

• Given that the surface of the natural material has been in contact with fill for a considerable 
time, validation samples will be collected from the base and walls of the excavation.  

• Coffey will undertake a Virgin Excavated Natural Material (VENM) assessment of the exposed 
natural material, should excavation of natural material be required for design purposes.  

• In order to track the disposal of the fill, waste disposal dockets will be obtained during the 
works. 

A photographic record of the excavations will be maintained during the works. 
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5 VALIDATION OF SOILS 

Validation soil sampling will be undertaken to confirm that the exposed natural soils have not been 
impacted by the fill. The validation sampling process is discussed in the sections below. 

5.1 Soil Validation Assessment Criteria 

The assessment criteria for soil validation were established based on the following references: 

• NSW DEC Guidelines for the NSW Auditor Scheme (Second Edition) (DEC, 2006); 

• NSW EPA, Guidelines for Assessing Service Station Sites, (NSW EPA, 1994); and 

• National Environmental Protection Council (NEPC) National Environmental Protection 
(Assessment of Site Contamination) Measure (NEPM) (NEPC, 1999). 

The NSW DEC (2006) and NEPC (1999) present health based investigation levels for different land 
uses (e.g. industrial / commercial, residential, recreational etc.) as well as provisional phytotoxicity 
based investigation levels. 

The future land use is proposed to be residential (a seniors living apartment complex).  Therefore the 
following assessment criteria will be adopted for soil validation purposes: 

• Health-based investigation levels for residential land use with accessible soils (Column 1 of 
Appendix II in DEC 2006); and 

• Provisional phytotoxicity based investigation levels (Column 5 of Appendix II in DEC 2006). 

The NSW DEC (2006) Guidelines do not provide investigation levels for volatile petroleum hydrocarbon 
compounds.  The NSW EPA (1994) Guidelines for Assessing Service Station Sites provide an 
indication of acceptable threshold levels for cleanup of total petroleum hydrocarbons (TPH) compounds 
at service station sites to be reused for sensitive land uses.  For semi-volatile petroleum hydrocarbons 
(C16 – C35 and >C35) investigation levels are provided in the NSW DEC (2006) guidelines, however, 
these are based on the NEPC 1999 health-based investigation levels, which require the laboratory 
analysis to unequivocally differentiate between aromatic and aliphatic compounds.  Therefore, the 
investigation levels provided in the NSW EPA (1994) guidelines will be adopted for soil validation 
purposes. 

The NSW DEC (2006) guidelines state that there are currently no national or NSW DEC endorsed 
guidelines relating to human health or environmental investigation of material containing asbestos on 
sites.  Site Auditors must exercise their judgement when assessing if a site is suitable for a specific use 
in the light of evidence that asbestos may be a chemical of concern.  Enhealth (2005) Guidelines for 
Asbestos in the Non-Occupational Environment provides some guidance on assessing and managing 
asbestos in soil although does not provide a threshold concentration or investigation level for asbestos.  
For this site, Coffey proposes to adopt conservative criteria for asbestos (both fibrous and cemented 
fragments) of ‘no detectable asbestos present in soils’. 
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5.2 Validation of Excavations 

In order to validate the excavations, the following works will be undertaken: 

• The excavations will be visually assessed to confirm that the fill has been removed to the extent 
practical. 

• Validation Soil Samples will be taken at a ratio of: 

o Excavation Base: 1 sample per 25m2; and 

o Excavation Walls: 1 sample per 10 lineal metres where practical. We note that the 
presence of weathered rock in some areas of the walls may preclude the collection of some 
soil samples. 

• Soil samples will be taken with the aid of excavators in order to prevent the need for field staff to 
enter the excavation. 

• Samples will be taken from the centre of the excavator bucket in order to minimise the potential for 
cross-contamination. 

• A clean pair of disposable gloves will be worn when collecting each sample. 

• Samples will be screened with a PID in order to assess the potential presence of volatile 
contamination. 

• Samples will be kept chilled while in the field and in transit to the laboratory. 

5.3 Validation Laboratory Analysis 

The validation samples will be dispatched to a NATA-accredited laboratory for analysis. The samples 
will be analysed for the following: 

• Heavy Metals (Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel and Zinc); 

• Total Petroleum Hydrocarbons (TPH); 

• Benzene, Toluene, Ethylbenzene and Total Xylenes (BTEX); 

• Polycyclic Aromatic Hydrocarbons (PAH); and 

• Asbestos. 

In addition, to assess field quality control procedures, the following quality control samples will be 
collected and analysed with the primary samples: 

• Duplicate samples – 1 per 10 primary samples; and 

• Triplicate samples – 1 per 20 primary samples. 
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5.4 Data Assessment and Reporting  

The laboratory data will be reviewed by Coffey to assess data usability by applying the generally utilised 
data validation guidelines.  Statistical interpretation of validation data may be used to assess whether 
the remediation goals have been met.  Based on the assessment, areas that have been satisfactorily 
remediated will be identified and will be designated by Coffey as ‘No Further Action Required.’  Where 
visual assessments have indicated that the remediation criteria have not been met, Coffey will discuss 
with the Client areas requiring further remediation.  Further remediation may include the excavation of 
additional material, sampling of excavated material and validation sampling of the excavation. 

Upon completion of the remedial works, a validation report will be produced summarising the results of 
the remediation and final validation at the site.  The report will be written to comply with industry 
standards and relevant guidelines and will provide a statement as to the suitability of the site for the 
proposed future land use.  

The report will be prepared in accordance with the NSW OEH (2011) Guidelines on Consultants 
Reporting on Contaminated Sites.  
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6 SITE MANAGEMENT PLAN DURING REMEDIATION 

The remediation works have the potential to cause environmental or human health issues during 
excavation and stockpiling of contaminated soils.  This section of the RAP discusses measures to lower 
the risk of environmental harm.   

The Plan will address: 

• Site Access; 

• Stormwater and soil management; 

• Noise control; 

• Dust Control and Monitoring; 

• Odour control;  

• Occupational health and safety; 

• Other issues required to be addressed. 

Each of the issues to be addressed in the site management plan is briefly discussed below.  

6.1 Site Access 

Adequate fences or barriers will be placed around the excavations and stockpiles to prevent access of 
unauthorised personnel to areas where contaminated material is exposed, and also to prevent the 
public from the hazards of excavations.  The fencing will be lined with hessian (or similar) to prevent 
migration of dust from the site.  Adequate warning signs will also be placed around the area. 

6.2 Stormwater and Soil Management 

Adequate stormwater runoff, run-on and sediment control measures will be put in place for the remedial 
works. 

Where possible, excavated material will be immediately loaded onto trucks for offsite disposal. If 
temporary stockpiling of material is required, the stockpiles would need to be managed in a way to 
prevent harm to the environment and general public from potentially contaminated soils within the 
stockpiles.  The following recommendations provide guidance on managing stockpiled material: 

• Access to the stockpiles of potentially contaminated material should be limited by keeping stockpiles 
within site fences; 

• Stockpiles should be placed on level ground. If this is not possible stockpiles should not be placed 
on slopes greater than 5°; 

• Material should be placed on either an impermeable pavement such as concrete or bitumen or on 
strong impermeable plastic sheeting to prevent the contamination of the underlying soils.  Material 
should not be stockpiled more than 2m high; 

• Once the soils have been stockpiled, the stockpiles should be covered by weighted polythene 
sheets or tarpaulins to prevent erosion of stockpiled materials.  Heavy objects not containing sharp 
edges should be placed on the sheets to prevent them from being blown by wind; 
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• Adequate straw bales and/or silt fences should be placed around the perimeter of the stockpile area 
to filter runoff from the stockpiles and prevent overland storm water flow from affecting the base of 
the stockpile; 

• A diversion trench should be excavated, or tightly packed sand bags placed, up-gradient of the 
stockpile to prevent storm water running into the stockpile. 

6.3 Noise 

To mitigate noise impacts which may arise as a result of remedial works, the civil contractor will 
undertake the works in accordance with state and local noise regulations applicable to the site. 

6.4 Dust Control and Monitoring 

Dust control is required to prevent airborne dust being inhaled by human receptors.  Airborne dust may 
be generated by wind action during from loose earth left on the ground.  This could cause migration of 
contaminated dust, as well as cause a nuisance for the surrounding area and must be controlled.   

Therefore, the following dust control measures are proposed: 

• Dust levels will be monitored visually during site work; 

• Tarpaulins will be used to line the inside of the site fence, which will assist by providing a wind 
break; and 

• Soil will be kept adequately moist to reduce the generation of dust. 

6.5 Odour 

Odours may be generated during excavation of the fill material. 

Coffey will monitor the air quality, using a PID and olfactory observations, in the vicinity of the 
excavation, within worker’s breathing zones, and at the site boundary. If PID readings within the site 
exceed 10ppm then site personnel should wear half face respirators with organic vapour cartridges. If 
PID readings within the site exceed 50ppm then work should temporarily cease and workers should 
move upwind of the excavation until the PID readings decrease. If PID readings above 50ppm persist 
then odour/vapour control measures should be implemented. 

If PID readings at the site boundary exceed 10ppm or significant odours are observed at the site 
boundary then work should cease and odour/vapour control measures should be implemented.  

Odour control measures could include spraying of a surfactant such as Biosolve or covering of the 
excavation or contaminated material.  

The Contractors will properly maintain machinery to reduce engine emissions and exhaust.   

6.6 Occupational Health and Safety 

A Health, Safety, Security and Environmental (HSSE) Plan will be prepared by a suitably qualified and 
experienced environmental consultant prior to commencement of work, in accordance with relevant 
NSW legislation. 

The HSSE Plan should include, but not be limited to, the following. 
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• Hazard Identification and Control; 

• Dust and odour monitoring during excavation and stockpiling works; 

• Chemical Hazard Control; 

• Handling Procedures; 

• Personal Protective Equipment; 

• Work Zones; 

• Decontamination procedures; 

• Contingency Plans; and 

• Incident Reporting. 

The HSSE Plan should be periodically reviewed and updated prior to various project tasks being 
conducted. 

The contractor, supporting sub-contractors and third party observers to the site will be required to work 
strictly to this plan.  During site activities, only approved personnel should be allowed access to the 
remediation work area. 

The HSSE Plan will identify hazards, assess the risks posed by the hazards and recommend measures 
to control the hazards.   

6.6.1 Summary of Contamination and Exposure Pathways 

Exposure of site users to contaminants could occur through: 

• Dermal contact with contaminated soil; 

• Ingestion of contaminated soil; 

• Inhalation of hydrocarbon vapours; 

• Inhalation of contaminated dust; and 

• Inhalation of asbestos fibres. 

6.6.2 Health and Safety Control Measures for Contamination Hazards 

The following section presents some control measures that should be adopted to manage health and 
safety hazards posed by contamination during the remediation.  These control measures include: 

• Site Access; 

• Personal Protective Equipment; 

• Safe Work Practices. 

It is important to note that this section only covers contamination issues associated with contaminated 
soil.   It is also important to note that these procedures will need to be evaluated for effectiveness and 
where necessary revised and/or improved during site work. 
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Site Access  

The area will be barricaded and only authorized personnel will be allowed entry to the excavation areas.  

Personal Protective Equipment (PPE)  

To minimise short and long term health risks associated with the potential exposure to contaminants, 
the minimum level of PPE required for persons undertaking the excavations include: 

• Hard hats; 

• High visibility clothing; 

• Long sleeve shirts and trousers; 

• Steel capped workers boots; 

• Safety glasses; 

• Chemical resistant rubber gloves for persons coming in contact with the soil; and 

• Tyvek suits and face masks (when excavation and disposal of asbestos materials is being 
undertaken. 

Safe Working Practices  

Chemical resistant gloves should be changed daily, and disposed appropriately.   

The contractor should ensure that adequate signage is present across the remediation area to warn 
unauthorised persons from entering the area. 

Eating, drinking, chewing gum or tobacco, smoking or any practice that involves hand to mouth transfer 
increases the probability of ingestion of contaminated soil or dust into the body.  With respect to 
remediation activities, hands must be thoroughly washed after coming into contact with soil or 
groundwater on the site before eating, drinking or smoking. 

Smoking will be prohibited in the remediation areas. 
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7 CONTINGENCY PLAN  

A contingency plan is outlined in Table 3, listing potential events that may arise during the field work 
and actions that will be undertaken if unexpected conditions occur.  

TABLE 3 - CONTINGENCY PLAN 

UNEXPECTED CONDITION ACTION 

Contaminated soil or fill extends 
further than expected. 

The client would be called to discuss options.  Options could 
include excavating soils further, or potentially capping soils if 
found below design levels.  

Rainwater fills the excavation pits 
and visual and olfactory 
observations suggest that 
contamination could be present. 

Sample water and assess options for disposal.  Options could 
include disposal to sewer or removal by a licensed liquid 
contractor following sampling and analysis.  

Identification of unexpected 
contaminated materials during 
excavations. 

Stop work in that area. 

Additional validation samples and analytes may be required 
to be collected and analysed for (depending on the nature of 
the material). 

Identification of asbestos 
fragments in excavated soil during 
excavation works 

Immediately stop works and inform the Project Manager. 

The excavated soil will class as Asbestos Waste and will 
need to be disposed to a licensed disposal facility. 

The ARP will be updated and asbestos air monitoring will be 
undertaken during excavation works. 

A clearance certificate will be prepared following excavation 
works. 

Other 

Other unexpected events which may affect the outcome of 
the investigation would be notified to the Project Manager.  At 
that time potential actions to address the unexpected event 
will be assessed and presented. 

 

 

 

 

 

 

 



REMEDIAL ACTION PLAN FOR THE MAROBA APARTMENT PROJECT 
CORNER OF EDITH AND HIGH STREETS, WARATAH NSW 

Coffey Environments 
ENAUWARA04216AB-R01 
18 November 2011 

16 

8 LICENCES AND APPROVALS 

The remediation is classed as Category 2 remediation under SEPP 55.  This category does not require 
development consent.  Thirty days notice must be given to the local Council (Newcastle City Council).  

The notice must: 

• Be in writing; 

• Provide the name, address and telephone number of the person who has the duty of ensuring 
that the notice is given; 

• Briefly describe the remediation work; 

• Show why the person considers that the work is Category 2 remediation work by reference to 
Clauses 9, 14 and (if it applies) 15 (1); 

• Specify, by reference to its property description and street address (if any), the land on which 
the work is to be carried out; 

• Provide a map of the location of the land; 

• Provide estimates of the dates for the commencement and completion of the work. 

Impacted soil requiring off-site disposal will be transported and disposed to licensed waste facility. 
Material leaving the site will be tracked and documented.  Waste disposal dockets will be obtained and 
included in the validation report. 
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9 CONTACTS 

The following contact numbers for project personnel are given for the duration of the project. In the 
event that project personnel change, the relevant parties will be notified. 

TABLE 4 - PROJECT PERSONNEL CONTACT NUMBERS  

PERSONNEL CONTACT NUMBER 

Client Project Manager 

TBA 

Phone: TBA 

Mobile: TBA 

Environmental Consultant, Project Manager  

Emma Coleman, Coffey Environments Australia Pty Ltd 

Phone: (02) 4016 2300 

Mobile: 0428 104 881 

Civil Contractor  

TBA 

Phone: TBA 

Mobile: TBA 

Newcastle City Council Phone: 02 4974 2000 
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10 COMMUNITY RELATIONS 

Adjoining residents should be advised of the proposed works and contractor and Coffey contact details 
should be made available to them.  It is recommended that truck routes for movement of contaminated 
soil be considered when assessing the impacts of remediation works on nearby residents.   

Every effort should be made to ensure that the community is appropriately informed.  Enquiries 
regarding environmental and contamination issues from members of the local community and 
neighbouring properties should be documented and referred to Client and Contractors. 
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11 LIMITATIONS 

It is the nature of contaminated site investigations that the degree of variability in site conditions cannot 
be known completely and no sampling and analysis program can eliminate all uncertainty concerning 
the condition of the site.  Professional judgement must be exercised in the collection and interpretation 
of the data.   

In preparing the RAP, current guidelines for assessment and management of contaminated land were 
followed.  This work has been conducted in good faith in accordance with Coffey’s understanding of the 
client’s brief and general accepted practice for environmental consulting. 

This RAP was prepared for EJE Architecture Pty Ltd with the objective of providing guidance on the 
remediation and validation activities to be undertaken in order to render the site suitable for the 
proposed development. No warranty, expressed or implied, is made as to the information and 
professional advice included in this report.  The report is not intended for other parties or other uses.  
Anyone using this document does so at their own risk and should satisfy themselves concerning the 
applicability of its application and where necessary should seek expert advice in relation to the 
particular situation.   
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Important information about 
 
Uncertainties as to what lies below the ground on potentially contaminated sites can 
lead to remediation costs blow outs, reduction
in the redevelopment of land. These uncertainties are an inherent part of dealing 
with land contamination. The following notes have been prepared by Coffey to help 
you interpret and understand the limitations of your
 
 
Your report has been written for a 
specific purpose 

Your report has been developed on the basis of 
a specific purpose as understood by Coffey and 
applies only to the site or area investigated. For 
example, the purpose of your report may be: 
• To assess the environmental effects of an on

going operation. 
•  To provide due diligence on behalf of a property 

vendor. 
• To provide due diligence on behalf of a property 

purchaser. 
• To provide information related to redevelopment of 

the site due to a proposed change in use, for 
example, industrial use to a residential use.

• To assess the existing baseline environmental, 
and sometimes geological and hydrological 
conditions or constraints of a site prior to an 
activity which may alter the sites environmental, 
geological or hydrological condition.

 
For each purpose, a specific approach to the 
assessment of potential soil and groundwater 
contamination is required. In most cases, a key 
objective is to identify, and if possible, quantify 
risks that both recognised and unrecognised 
contamination pose to the proposed activity. 
Such risks may be both financial (for example, 
clean up costs or limitations to the site use) and 
physical (for example, potential health risks to 
users of the site or the general public).

Scope of Investigations 

The work was conducted, and the report has 
been prepared, in response to specific 
instructions from the client to whom this report is 
addressed, within practical time and budgetary 
constraints, and in reliance on certain data and 
information made available to Coffey. The 
analyses, evaluations, opinions and conclusions 
presented in this report are based on those 
instructions, requirements, data or information, 
and they could change if such instructions etc. 
are in fact inaccurate or incomplete.
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risks that both recognised and unrecognised 
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users of the site or the general public). 

The work was conducted, and the report has 
prepared, in response to specific 

instructions from the client to whom this report is 
addressed, within practical time and budgetary 
constraints, and in reliance on certain data and 
information made available to Coffey. The 

and conclusions 
presented in this report are based on those 
instructions, requirements, data or information, 
and they could change if such instructions etc. 
are in fact inaccurate or incomplete. 

Subsurface conditions can change 
Interpretation of factual da

Subsurface conditions are created by natural 
processes and the activity of man and may 
change with time. For example, groundwater 
levels can vary with time, fill may be placed on a 
site and pollutants may migrate with time. 
Because a report is based on 
existed at the time of the subsurface exploration, 
decisions should not be based on a report 
whose adequacy may have been affected by 
time. Consult Coffey to be advised how time 
may have impacted on the project and/or on the 
property.  

Interpretation of factual data

Environmental site assessments identify actual 
subsurface conditions only at those points where 
samples are taken and when they are taken. 
Data derived from indirect field measurements 
and sometimes other reports on the site are
interpreted by geologists, engineers or scientists 
to provide an opinion about overall site 
conditions, their likely impact with respect to the 
report purpose and recommended actions. 
Actual conditions may differ from those inferred 
to exist, because no professional, no matter how 
well qualified, can reveal what is hidden by 
earth, rock and time. The actual interface 
between materials may be far more gradual or 
abrupt than assumed based on the facts 
obtained. Nothing can be done to change the 
actual site conditions which exist, but steps can 
be taken to reduce the impact of unexpected 
conditions. For this reason, parties involved with 
land acquisition, management and/or 
redevelopment should retain the services of 
Coffey through the development and use of th
site to identify variances, conduct additional 
tests if required, and recommend solutions to 
unexpected conditions or other problems 
encountered on site. 
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Your report will only give preliminary 
recommendations 

Your report is based on the assumption that 
site conditions as revealed through selective 
point sampling are indicative of actual conditions 
throughout an area. This assumption cannot be 
substantiated until project implementation has 
commenced and therefore your report 
recommendations can only be regarded as 
preliminary. Only Coffey, who prepared the 
report, is fully familiar with the background 
information needed to assess whether or not the 
report's recommendations are valid and whether 
or not changes should be considered with 
redevelopment or on-going use of the site. If 
another party undertakes the implementation of 
the recommendations of this report there is a 
risk that the report will be misinterpreted and 
Coffey cannot be held responsible for such 
misinterpretation. 

Your report is prepared for specific 
purposes and persons 

To avoid misuse of the information contained in 
your report it is recommended that you confer 
with Coffey before passing your report on to 
another party who may not be familiar with the 
background and the purpose of the re
particular, a due diligence report for a property 
vendor may not be suitable for satisfying the 
needs of a purchaser. Your report should not be 
applied for any purpose other than that originally 
specified at the time the report was issued.

Interpretation by other professionals

Costly problems can occur when other 
professionals develop their plans based on 
misinterpretations of a report. To help avoid 
misinterpretations, retain Coffey to work with 
other professionals who are affected by the 
report. Have Coffey explain the report 
implications to professionals affected by them 
and then review plans and specifications 
produced to see how they have incorporated the 
report findings. 

Data should not be separated from the 
report 

The report as a whole presents the findings of 
the site assessment and the report should not 
be copied in part or altered in any way. Logs, 
figures, laboratory data, drawings, etc. are 
customarily included in our reports and are 
developed by scientists, engineers or geologists 
based on their interpretation of field logs 
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the site assessment and the report should not 
be copied in part or altered in any way. Logs, 
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customarily included in our reports and are 
developed by scientists, engineers or geologists 
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(assembled by field personnel), field testing and 
laboratory evaluation of field samples. This 
information should not under any circumstances 
be redrawn for inclusion in other documents or 
separated from the report in any way.

Contact Coffey for additional assistance

Coffey is familiar with a variety of techniques 
and approaches that can be used to help reduce 
risks for all parties to land development and land 
use. It is common that not all approaches will be 
necessarily dealt with in your environmental site 
assessment report due to concepts proposed at 
that time. As a project progresses through 
planning and design toward construction and/or 
maintenance, speak with Coffey to develop 
alternative approaches to problems tha
of genuine benefit both in time and cost.

Responsibility 

Environmental reporting relies on interpretation 
of factual information based on judgement and 
opinion and has a level of uncertainty attached 
to it, which is far less exact than other 
disciplines. This has often resulted in claims 
being lodged against consultants, which are 
unfounded. To help prevent this problem, a 
number of clauses have been developed for use 
in contracts, reports and other documents. 
Responsibility clauses do 
appropriate liabilities from Coffey to other parties 
but are included to identify where Coffey's 
responsibilities begin and end. Their use is 
intended to help all parties involved to recognise 
their individual responsibilities. Read all 
documents from Coffey closely and do not 
hesitate to ask any questions you may have.
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