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Sub-contractor Laboratory:

Number of Primary Samples: Number of Triplicate Samples:
Number of Duplicate Samples: Number of Other QAQC Samples:

Type
MB
TB
RB
RB

C6-C9 Fraction 11 91%
C6-C10 Fraction 14 86%

Benzene <0.2 NA
Toluene 3.3 73%

Ethylbenzene 0.5 100%
m/p-xylene 2.7 81%

o-xylene 1.2 83%
Naphthalene <1 NA

Sample ID
-

Analyte Group Primary ID Duplicate ID
- BH12_0.8 QCA101

Analyte Group Primary ID Triplicate ID
Heavy Metals BH12_0.8 QCB101

- - -

Analyte Group Analyte(s) Comments

Phenolic Compound Surrogates 2.4.6-Tribromophenol

Performed By: Bianca Underwood Checked By: Tegen Anning
Date: 03-08-18 Date: 09-08-18

Y/N Comments

Matrix Spike (MS) Analyses

ALS is not NATA accredited for Soil Particle Density (Clay/Silt/Sand), Asbestos (Fines and Fibrous
<7mm), Asbestos (Fines and Fibrous FA+AF), Asbestos Containing Material, Asbestos Containing Material 
(as 15% Asbestos in ACM >7mm), Weight Used for % Calculation and Fibrous Asbestos >7mm. SGS is 
not NATA accredited for total VOC's (SGS is accredited for individual VOC's), Total Volatile Chlorinated 
Hydrocarbons, Total Chlorinated Hydrocarbons VIC EPA and Total Other Chlorinated Hydrocarbons VIC 
EPA.
ALS & SGS is NATA accredited for all other methods used in this batch.

Sample volumes sufficient for QC analysis?

All results were below the LOR (ALS & SGS).
All results were below the LOR.

Method Blank
TB100

COC completed properly? Y

All requested analysis completed?

Sample ID: TS100

Analyte

Sufficient sample volumes were provided for ALS and SGS laboratory QC analysis with the exception of 
ALS Laboratory Duplicate and Matrix Spike analysis for TRH - Semivolatile Fraction. See overall 
comments.

Samples analysed within appropriate holding times? N
ALS: Holding time outliers exist for pH in soil using 0.01M CaCl extract was analysed 3 days overdue in 
samples BH08_0.5, BH11_0.0 and BH14_0.5. Refer to overall comments.
All other samples were analysed within the appropriate holding times (ALS & SGS).

Are there non-NATA accredited methods used? Y

Control Spike 
Concentrations Trip Spike Concentration 

N/A.

This batch has been validated and is considered suitable for environmental interpretive use.

Analyte Group Comments

- All other laboratory control spikes were within laboratory based DQOs (ALS & SGS).

Analyte Group

Yes All reports signed authorised personnel.

Laboratory Control Spike (LCS) Analyses

QAQC Sample Information (Method Blank - MB, Rinsate Blank - RB, Field Blank - FB, Trip Blank - TB) 

Comments

Sample ID Comments

Laboratory reports signed by authorised personnel?

Trip Spike Analyses

Surrogate Compound Monitoring Analyses

Overall Comments

All other field triplicate RPDs are within acceptable DQOs.

The Rinsate Blank (RB466) has a detection of zinc (0.009 mg/L). This is not expected to impact the validity of the dataset as the zinc results for the soil samples are magnitudes higher than zinc detected in the rinsate sample. 

ALS & SGS: All other surrogates recoveries were within acceptable DQOs.

ALS: Surrogate recoveries for sample ES1821301-0.16 (BH14_1.0) (29%), ES1821301-023 (BH12_0.8) (39.3%) and ES1821301-033 (QCA101) (38.3%) were less than 
the lower data quality objective (40-138%). Refer to overall comments.

The field triplicate RPDs for Chromium (44.78%) are outside of acceptable DQOs. Refer to overall comments.

DATA VALIDATION SUMMARY SHEET (Sydney)

1 4
Documentation and Sample Handling Information

Sample Information
12 1

16-07-2018 / 17-07-2018 Sample Medium: Soil

Project Name: HiQuality - Fyshwick Project Number: 1895837
Primary Laboratory: ALS Sydney Work order Number: ES1821301
Secondary Laboratory:

ALS Newcastle (Asbestos & Clay Content) Work order Number: ES1821301
SGS Alexandria Work order Number: SE181733

Date Sampled: 

Comments

Field Duplicates (FD) Analyses

Analyte Group

Laboratory Duplicates (LD) Analyses

Work order Number:Sub-contractor Laboratory: ALS Brisbane (TOC Analysis) ES1821301

<0.2 NA
2.4 Result is within data quality objectives (70%-130%).
<0.5 Result is within data quality objectives (70%-130%).
2.2 Result is within data quality objectives (70%-130%).

<1 NA

N/A

Signed by field staff and laboratory personnel

Field Triplicates (FT) Analyses

Comments

All field duplicate RPDs are within acceptable DQOs.

Nitroaromatics and Ketones

RB100 All results were below the LOR with the exception of zinc (0.009 mg/L). Refer to overall comments.

ALS: LCS recovery for 4-Aminobiphenyl (34.4%) is less than the lower control limit (36-102%). Refer to overall comments. 

% Recovery Comments

RB101 All results were below the LOR.

Samples received intact and chilled? Y

Chromatograms supplied as appropriate?

All All laboratory duplicate RPDs are within acceptable laboratory based DQOs (ALS & SGS).

Comments

All matrix spike recoveries are within acceptable laboratory based DQOs (ALS & SGS).All

ALS: Received. 3.2'C. Ice present.
SGS: Sample received in good order. 1.3'C, Ice present. 

N

Field triplicates RPDs recoveries for chromium were outside of the DQO. The exceedance is likely the result of sample heterogeneity in soils as samples were collected from fill material and laboratory sub-sampling techniques. As a 
conservative measure, the highest concentrations will be used for interpretive purposes.

ALS: Samples BH08_0.5, BH11_0.0 and BH14_0.5 were analysed 3 days overdue for pH in soil using 0.01M CaCL extract. This is not expected to affect the validity of this batch as the breach from acceptable criteria is considered 
minor (3 day).
ALS: Laboratory Control Spike recovery for 4-Aminobiphenyl (34.4%) was less than the laboratory based data quality objectives (36-102%), indicating the potential for under reporting of this analyte. This is not expected to affect the 
overall validity of  this dataset as the exceedance is minor (<3%) and all MS and LD results for this analyte are within acceptable DQOs.
ALS: Laboratory Control Spike recovery for Hexachlorocyclopentadiene (20.8%) in sample QC-1816162-002 (limits 24-108%) were outside the laboratory based data quality objectives. This is not expected to affect the overall validity 
of  this dataset as the exceedance is minor (<5%) and all MS and LD results for this analyte are within acceptable DQOs.

1 Result is within data quality objectives (70%-130%).

Y All requested analyses on the COC performed by ALS & SGS.

Result is within data quality objectives (70%-130%).
Result is within data quality objectives (70%-130%).

<10
12

ALS: LCS recovery for Hexachlorocyclopentadiene (20.8%) is less than the lower control limit (24-108%). Refer to overall comments . Chlorinated Hydrocarbons
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Duplicate Analysis RPDs Sample ID BH12_0.8 QCA101 QCB101
Project Number: 1895837 Sample Type Primary Field Duplicate Field Triplicate
Batche/s: ES1821301 & SE181733 Date Sampled 17-07-18 17-07-18 17-07-18

Analyte Units LOR Primary vs Duplicate Primary vs Triplicate
Halogenated Benzenes
1,2,3-Trichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2,4-Trichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2-Dichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,3-Dichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,4-Dichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
2-Chlorotoluene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
4-Chlorotoluene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Bromobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Heavy Metals
Arsenic mg/kg 5 <5 <5 3 ND 50.00%
Cadmium mg/kg 1 <1 <1 0.5 ND 66.67%
Chromium mg/kg 2 41 37 26 10.26% 44.78%
Copper mg/kg 5 19 20 23 5.13% 19.05%
Lead mg/kg 5 89 78 83 13.17% 6.98%
Mercury mg/kg 0.1 <0.1 <0.1 <0.05 ND ND
Nickel mg/kg 2 13 12 9 8.00% 36.36%
Zinc mg/kg 5 78 84 99 7.41% 23.73%
MAH
1,2,4-trimethylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,3,5-Trimethylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzene mg/kg 0.2 <0.2 <0.2 <0.1 ND ND
Toluene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Isopropylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
n-Butylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
n-Propylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
p-Isopropyltoluene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
sec-Butylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Styrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
tert-Butylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Ethylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Xylenes (m & p) mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Xylene (o) mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Xylenes (Sum of total) (Lab Reported) mg/kg 0.5 <0.5 <0.5 <0.3 ND ND
Total BTEX mg/kg 0.2 <0.2 <0.2 <0.6 ND ND
PAH 
Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(a)pyrene TEQ (lower bound)* mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Benzo(a)pyrene TEQ (medium bound)* mg/kg 0.5 0.6 0.6  - 0.00% -
Benzo(a)pyrene TEQ (upper bound)* mg/kg 0.5 1.2 1.2 <0.3 0.00% 120.00%
Benzo(b)&(j)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(g,h,i)perylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chrysene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Dibenz(a,h)anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluorene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Indeno(1,2,3-c,d)pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Naphthalene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
PAH (Sum of Common 16 PAHs - Lab Reported) mg/kg 0.5 <0.5 <0.5 <0.8 ND ND
Sample Quality Parameters
Moisture Content (dried @ 40°C) % 0.1 8.3 7.1 9.5 15.58% 13.48%
Solvents
Methyl Ethyl Ketone mg/kg 5 <5 <5 <10 ND ND
2-Hexanone mg/kg 5 <5 <5 <5 ND ND
Methyl iso-butyl ketone mg/kg 5 <5 <5 <1 ND ND
Vinyl acetate mg/kg 5 <5 <5 <10 ND ND
TPHs
TRH C6 - C9 Fraction mg/kg 10 <10 <10 <20 ND ND
TRH C10 - C14 Fraction mg/kg 50 <50 <50 42 ND 17.39%
TRH C15 - C28 Fraction mg/kg 100 110 <100 56 9.52% 65.06%
TRH C29 - C36 Fraction mg/kg 100 <100 <100 <45 ND ND
TRH+C10 - C36 (Sum of total) (Lab Reported) mg/kg 50 110 <50 <110 75.00% 0.00%
TRH+C10 - C40 (Sum of total) (Lab Reported) mg/kg 50 160 <50 <210 104.76% 27.03%
TRH C6 - C10 Fraction F1 mg/kg 10 <10 <10 <25 ND ND
TRH C6 - C10 Fraction Less BTEX F1 mg/kg 10 <10 <10 <25 ND ND
TRH >C10 - C16 Fraction F2 mg/kg 50 60 <50 69 18.18% 13.95%
TRH >C10 - C16 Fraction Less Naphthalene F2 mg/kg 50 60 <50 69 18.18% 13.95%
TRH >C16 - C34 Fraction F3 mg/kg 100 100 <100 <90 0.00% 10.53%
TRH >C34 - C40 Fraction F4 mg/kg 100 <100 <100 <120 ND ND
VOCs
1,1,1,2-Tetrachloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,1,2,2-Tetrachloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,1,1-Trichloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND

Project: Hi Quality Fyshwick

RPDs
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1,1,2-Trichloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2,3-Trichloropropane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2-Dibromo-3-chloropropane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2-Dibromoethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,1-Dichloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2-Dichloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,1-Dichloroethene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
cis-1,2-Dichloroethene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
trans-1,2-dichloroethene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2-Dichloropropane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,3-Dichloropropane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
2,2-Dichloropropane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,1-Dichloropropene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
cis-1,3-Dichloropropene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
trans-1,3-dichloropropene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
cis-1,4-Dichloro-2-butene mg/kg 0.5 <0.5 <0.5 <1 ND ND
trans-1,4-Dichloro-2-butene mg/kg 0.5 <0.5 <0.5 <1 ND ND
Bromodichloromethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Bromoform mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Bromomethane mg/kg 5 <5 <5 <1 ND ND
Carbon disulfide mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Carbon tetrachloride mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chlorodibromomethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chloroethane mg/kg 5 <5 <5 <1 ND ND
Chloroform mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chloromethane mg/kg 5 <5 <5 <1 ND ND
Dibromomethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Dichlorodifluoromethane mg/kg 5 <5 <5 <1 ND ND
Hexachlorobutadiene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Iodomethane mg/kg 0.5 <0.5 <0.5 <5 ND ND
Pentachloroethane mg/kg 0.5 <0.5 <0.5  - ND -
Trichloroethene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Tetrachloroethene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Trichlorofluoromethane mg/kg 5 <5 <5 <1 ND ND
Vinyl chloride mg/kg 5 <5 <5 <0.1 ND ND

Legend
ND = Not Detected (RPDs not calculated if both primary and duplicate results are below LOR)
-= Not analysed/calculated
Indicates RPD result does not meet the acceptable criteria
*Indicates RPD result does not meet the acceptable criteria due to differences in LOR between laboratories
Acceptable RPDs: RPD <= 30%

RPD > 30%, Analysis result < 10 times LOR
RPD <= 50%, Analysis result > 10 times LOR and < 20 times LOR

Page 3 of 3 Golder Associates Pty Ltd
Prepared By: BU 03/08/2018
Checked By: TA 09/08/2018



Number of Primary Samples: Number of Triplicate Samples:
Number of Duplicate Samples: Number of Other QAQC Samples:

Type
MB
TB

C6-C9 Fraction <10 NA
C6-C10 Fraction 12 92%

Benzene <0.2 NA
Toluene 3.4 100%

Ethylbenzene 0.6 83%
m/p-xylene 3.2 84%
o-xylene 1.3 92%

Naphthalene <1 NA

Sample ID
-

Analyte Group Primary ID Duplicate ID
- TP08_1.0 QCA104
- TP12_0.5 QCA105

Analyte Group Primary ID Triplicate ID
- TP08_1.0 QCB104
- TP12_0.5 QCB105

Analyte Group Analyte(s)

Phenolic Compound Surrogates 2-Chlorophenol-D4

Phenolic Compound Surrogates 2.4.6-Tribromophenol

Acid Extractable Surrogates 2.4.6-Tribromophenol

- -

Performed By: Bianca Underwood Checked By: Tegen Anning
Date: 06-08-18 Date: 09-08-18

N

All requested analysis was completed by ALS and SGS with the exception of the following: ALS: No 
separate snap lock bag was received for samples TP02_1.0 and TP10_1.5, as a result Clay content and 
Friable asbestos analysis will not be conducted on these samples. No separate snap lock bag was 
received for sample TP10_1.0, as a result clay content analysis will not be conducted on this sample. 

Signed by field staff and laboratory personnel

Surrogate Compound Monitoring Analyses

Comments

Field Duplicates (FD) Analyses

Analyte Group

Laboratory Duplicates (LD) Analyses

Field Triplicates (FT) Analyses

Comments

All field duplicate RPDs are within acceptable DQOs.
All field duplicate RPDs are within acceptable DQOs.

ALS: LCS recovery for 2.4-Dimethylphenol (111%) was greater than the upper control limit (14-108%). Refer to overall comments. 

ALS & SGS: All Matrix spike recoveries were within laboratory based DQOs.All

All field triplicate RPDs are within acceptable DQOs.

ALS is not NATA accredited for Soil Particle Density (Clay/Silt/Sand) or Asbestos Quantification 
parameters. SGS is not NATA accredited for total VOC, total chlorinated VOC, total halogenated VOC, 
total MAH, total THM, total volatile chlorinated hydrocarbons, total chlorinated hydrocarbons VIC EPA, 
total other chlorinated hydrocarbons VIC EPA (SGS is accredited for individual VOC's);  EPN, 
Prothiophos (Tokuthion) and Tetrachlorvinphos (Stirophos); Carcinogenic PAHs BaP TEQ <LOR=LOR 
and Carcinogenic PAHs BaP TEQ <LOR=LOR/2. 
ALS & SGS are NATA accredited for all other methods used in this batch.

Sample volumes sufficient for QC analysis?

All results were below the LOR (ALS & SGS).
All results were below the LOR .

Method Blank
TB102

ALS: Surrogate recoveries for 2-Chlorophenol-D4 in samples ES1821370-009 (TP06_1.0) (59.8%), ES1821370-012 (TP06_2.5) (39.2%), ES1821370-055 (TP12_0.5) (65.5%) and ES1821370-059 (QCA105) (45%) were less 
than lower data quality objectives (66-122%), indicating a potential for under-reporting of this analyte. As stated by ALS: 'Poor surrogate recovery due to sample heterogeneity. Confirmed by re-extraction and re-analysis'. This is 
not expected to affect the overall validity of the dataset as poor sample heterogeneity is to be expected as the samples were collected from material described as fill.

ALS: Surrogate recoveries for 2.4.6-Tribromophenol in samples ES1821370-009 (TP06_1.0) (8.58%), ES1821370-012 (TP06_2.5) (4.63%), ES1821370-055 (TP12_0.5) (28.4%) and ES1821370-059 (QCA105) (14.7%) were 
less than the lower data quality objectives (40-138%), indicating a potential for under-reporting of this analyte. As stated by ALS: 'Poor surrogate recovery due to sample heterogeneity. Confirmed by re-extraction and re-analysis'. 
This is not expected to affect the overall validity of the dataset as poor sample heterogeneity is to be expected as the samples were collected from material described as fill.

ALS: Surrogate recovery for 2.4.6-Tribromophenol in sample ES1821370-012 (TP06_2.5) (3.42%) is lower than data quality objectives (13-121%), indicating a potential for under-reporting of this analyte. This is unlikely to impact 
the validity of the dataset as the exceedance was minor (<10%).  As stated by ALS: 'Poor surrogate recovery due to sample matrix interferences'. This is not expected to affect the overall validity of the dataset as poor sample 
heterogeneity is to be expected as the samples were collected from material described as fill.

ALS: Samples TS102 and Trip Spike Control were analysed 1 day overdue for TPH, TRH and BTEXN. This is not expected to affect the validity of this batch as breach from acceptable criteria (1 day) was marginal and the relevant 
QC results were within acceptable DQOs.

Comments

2.7 Result is within data quality objectives (70%-130%).

<1 NA
1.2

Overall Comments

ALS & SGS: All other surrogate recoveries are within acceptable laboratory DQOs.

ALS: Surrogate recoveries for 2-Chlorophenol-D4 in samples ES1821370-009 (TP06_1.0) (59.8%), ES1821370-012 (TP06_2.5) (39.2%), ES1821370-055 (TP12_0.5) 
(65.5%) and ES1821370-059 (QCA105) (45%) were less than the lower data quality objective (66-122%). Refer to overall comments.

All field triplicate RPDs are within acceptable DQOs.

ALS: Laboratory Control Spike recovery for Fenthion (119%) for sample QC-1820391-002 was greater than the upper control limit (60-116%), indicating the potential for over reporting of this analyte. This is not expected to affect 
the overall validity of this dataset as the exceedance is considered to be minor (4%) and all matrix spike and laboratory duplicate RPDs are within acceptable DQOs for this analyte. 

ALS: Sample TP06_0.5 was extracted 1 day overdue for pH in soil using 0.01M CaCL extract. This is not expected to affect the validity of this batch as breach from acceptable criteria (1 day) was marginal, the relevant QC results 
were within acceptable DQOs and the analyte was analysed within appropriate holding time.

ALS: Laboratory Control Spike recovery for 2.4-Dimethylphenol (111%) in sample QC-1820391-002 was greater than the upper control limit (14-108%), indicating the potential for over reporting of this analyte. This is not expected 
to affect the overall validity of the dataset as the exceedance is considered to be minor (5%) and all matrix spike and laboratory duplicate RPDs are within acceptable DQOs for this analyte. 

ALS: Laboratory Control Spike recovery for Hexachlorocyclopentadiene (112%) in sample QC-1820391-002 was greater than the upper control limit (59-111%), indicating the potential for over reporting of this analyte. This is not 
expected to affect the overall validity of this dataset as the exceedance is considered to be minor (2%) and all matrix spike and laboratory duplicate RPDs are within acceptable DQOs for this analyte. 

ALS: Surrogate recoveries for 2.4.6-Tribromophenol in samples ES1821370-009 (TP06_1.0) (8.58%), ES1821370-012 (TP06_2.5) (4.63%), ES1821370-055 
(TP12_0.5) (28.4%) and ES1821370-059 (QCA105) (14.7%) were less than the lower data quality objective (40-138%). Refer to overall comments.

Comments

ALS: Surrogate recoveries for 2.4.6-Tribromophenol in sample ES1821370-012 (TP06_2.5) (3.42%) was less than the lower data quality objective (13-121%). Refer to 
overall comments.

Chlorinated Hydrocarbons

DATA VALIDATION SUMMARY SHEET (Sydney)

2 2
Documentation and Sample Handling Information

Sample Information
31 2

17-07-2018 / 18-07-2018 Sample Medium: Soil

Project Name: HiQuality - Fyshwick Project Number: 1895837
Primary Laboratory: ALS Sydney Work order Number: ES1821370
Secondary Laboratory: SGS Alexandria Work order Number: SE181855
Date Sampled: 

Y/N Comments

Matrix Spike (MS) Analyses

% Recovery Comments

Samples received intact and chilled? Y

Chromatograms supplied as appropriate? N/A N/A.

ALS: Received. 3.6'C. Ice present.
SGS: Sample received in good order. 7.2'C, Ice present. 

Y Sufficient sample volumes were provided for ALS and SGS laboratory QC analysis.

Samples analysed within appropriate holding times? N

ALS: Sample TP06_0.5 was extracted one day overdue for pH in soil using 0.01M CaCl extract  but was 
analysed within appropriate holding times. Samples TS102 and Trip Spike Control were analysed one day 
overdue for TPH, TRH and BTEXN. Refer to overall comments.
ALS & SGS: All other samples were analysed within the appropriate holding times.

Are there non-NATA accredited methods used? Y

COC completed properly? Y

All requested analysis completed?

11

ALS: LCS recovery for Hexachlorobenzene (112%) was greater than the upper control limit (59-111%). Refer to overall comments . 

This batch has been validated and is considered suitable for environmental interpretive use.

Analyte Group Comments

- ALS & SGS: All other laboratory control spikes were within laboratory based DQOs.

Analyte Group

Yes All reports signed authorised personnel.

Laboratory Control Spike (LCS) Analyses

QAQC Sample Information (Method Blank - MB, Rinsate Blank - RB, Field Blank - FB, Trip Blank - TB) 

Comments

Sample ID Comments

Laboratory reports signed by authorised personnel?

Trip Spike Analyses

Sample ID: TS102

Analyte

All ALS & SGS: All laboratory duplicate RPDs were within laboratory based DQOs.

Result is within data quality objectives (70%-130%).
Result is within data quality objectives (70%-130%).

<10

Control Spike 
Concentrations Trip Spike Concentration 

Phenolic Compounds

Result is within data quality objectives (70%-130%).

3.4 Result is within data quality objectives (70%-130%).
0.5 Result is within data quality objectives (70%-130%).

Organophosphorus Pesticides ALS: LCS recovery for Fenthion (119%) was greater than the upper control limit (60-116%). Refer to overall comments.

<0.2 Result is within data quality objectives (70%-130%).

Golder Associates Pty Ltd.



Duplicate Analysis RPDs Sample ID TP08_1.0 QCA104 QCB104
Project No. : 1895837 Sample Type Primary Field Duplicate Field Triplicate
Batch/es: ES1821370 / SE181855 Date Sampled 18-07-18 18-07-18 18-07-18

Analyte Units LOR Primary vs Duplicate Primary vs Inter Duplicate
Heavy Metals
Arsenic mg/kg 5 <5 <5 3 ND 50.00%
Cadmium mg/kg 1 <1 <1 <0.3 ND ND
Chromium mg/kg 2 33 38 34 14.08% 2.99%
Copper mg/kg 5 12 11 11 8.70% 8.70%
Lead mg/kg 5 12 11 7 8.70% 52.63%
Mercury mg/kg 0.1 <0.1 <0.1 <0.05 ND ND
Nickel mg/kg 2 11 11 9.5 0.00% 14.63%
Zinc mg/kg 5 49 49 47 0.00% 4.17%
MAH
Benzene mg/kg 0.2 <0.2 <0.2 <0.1 ND ND
Ethylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Toluene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Xylenes (m & p) mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Xylene (o) mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Xylenes (Sum of total) (Lab Reported) mg/kg 0.5 <0.5 <0.5 <0.3 ND ND
Total BTEX mg/kg 0.2 <0.2 <0.2 <0.6 ND ND
PAH
Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(b)&(j)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(g,h,i)perylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chrysene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Dibenz(a,h)anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluorene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Indeno(1,2,3-c,d)pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Naphthalene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(a)pyrene TEQ (lower bound)* mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Benzo(a)pyrene TEQ (medium bound)* mg/kg 0.5 0.6 0.6  - 0.00% -
Benzo(a)pyrene TEQ (upper bound)* mg/kg 0.5 1.2 1.2 <0.3 0.00% 120.00%
PAH (Sum of Common 16 PAHs - Lab Reported) mg/kg 0.5 <0.5 <0.5 <0.8 ND ND
Polychlorinated Biphenyls
PCB (Sum of Total-Lab Reported) mg/kg 0.1 <0.1 <0.1 <1 ND ND
Sample Quality Parameters
Moisture Content (dried @ 40°C) % 1 14.1 15.7 10 10.74% 34.02%
Total Petroleum Hydrocarbons
TRH >C10 - C16 Fraction Less Naphthalene F2 mg/kg 50 <50 <50 <25 ND ND
TPH C 6 - C 9 Fraction mg/kg 10 <10 <10 <20 ND ND
TPH C10 - C14 Fraction mg/kg 50 <50 <50 <20 ND ND
TPH C15 - C28 Fraction mg/kg 100 <100 <100 <45 ND ND
TPH C29 - C36 Fraction mg/kg 100 <100 <100 <45 ND ND
TPH+C10 - C36 (Sum of total) (Lab Reported) mg/kg 50 <50 <50 <110 ND ND
TPH+C10 - C40 (Sum of total) (Lab Reported) mg/kg 50 <50 <50 <210 ND ND
C6 - C10 Fraction mg/kg 10 <10 <10 <25 ND ND
C6 - C10 Fraction  minus BTEX (F1) mg/kg 10 <10 <10 <25 ND ND
TRH  >C10-C16 F2 mg/kg 50 <50 <50 <25 ND ND
TRH  >C16-C34 F3 mg/kg 100 <100 <100 <90 ND ND
TRH  >C34-C40 F4 mg/kg 100 <100 <100 <120 ND ND

Legend
ND = Not Detected (RPDs not calculated if both primary and duplicate results are below LOR)
 - = Not analysed/calculated
Indicates RPD result does not meet the acceptable criteria
Acceptable RPDs: RPD <= 30%

RPD > 30%, Analyis result < 10 times LOR
RPD <= 50%, Analysis result > 10 times LOR and < 20 times LOR

Project: HiQuality - Fyshwick
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Duplicate Analysis RPDs Sample ID TP12_0.5 QCA105 QCB105
Project No. : 1895837 Sample Type Primary Field Duplicate Field Triplicate
Batch/es: ES1821370 / SE181855 Date Sampled 18-07-18 18-07-18 18-07-18

Analyte Units LOR Primary vs Duplicate Primary vs Inter Duplicate
Amino Aliphatics
n-Nitrosodiethylamine mg/kg 0.5 <0.5 <0.5 <1 ND ND
N-Nitrosodi-n-butylamine mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
N-Nitrosodi-n-propylamine mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
n-Nitrosomethylethylamine mg/kg 0.5 <0.5 <0.5  - ND -
Amino Aromatics
1-Naphthylamine mg/kg 0.5 <0.5 <0.5 <1 ND ND
n-Nitrosodiphenylamine & Diphenylamine mg/kg 1 <1 <1  - ND -
Anilines
2-Nitroaniline mg/kg 1 <1 <1 <1 ND ND
3-Nitroaniline mg/kg 1 <1 <1 <1 ND ND
4-Chloroaniline mg/kg 0.5 <0.5 <0.5 <1 ND ND
4-Nitroaniline mg/kg 0.5 <0.5 <0.5 <1 ND ND
2-methyl-5-nitroaniline mg/kg 0.5 <0.5 <0.5 <1 ND ND
Aniline mg/kg 0.5 <0.5 <0.5 <3 ND ND
E-Nitrobenzenes
Nitrobenzene mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Pentachloronitrobenzene mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Explosives
2,4-Dinitrotoluene mg/kg 1 <1 <1 <0.5 ND ND
2,6-Dinitrotoluene mg/kg 1 <1 <1 <0.5 ND ND
Halogenated Benzenes
1,2,3-Trichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2,4-Trichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2-Dichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,3-Dichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,4-Dichlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
2-Chlorotoluene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
4-Chlorotoluene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Bromobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chlorobenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Hexachlorobenzene mg/kg 1 <1 <1 <0.1 ND ND
Pentachlorobenzene mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Heavy Metals
Arsenic mg/kg 5 <5 <5 3 ND 50.00%
Cadmium mg/kg 1 <1 <1 <0.3 ND ND
Chromium mg/kg 2 33 38 29 14.08% 12.90%
Copper mg/kg 5 <5 6 6 18.18% 18.18%
Lead mg/kg 5 <5 6 5 18.18% 0.00%
Mercury mg/kg 0.1 <0.1 <0.1 <0.05 ND ND
Nickel mg/kg 2 6 7 5.7 15.38% 5.13%
Zinc mg/kg 5 10 15 15 40.00% 40.00%
Herbicides
Pronamide mg/kg 0.5 <0.5 <0.5  - ND -
MAH
1,2,4-trimethylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,3,5-Trimethylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzene mg/kg 0.2 <0.2 <0.2 <0.1 ND ND
Ethylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Isopropylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
n-Butylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
n-Propylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
p-Isopropyltoluene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
sec-Butylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Styrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
tert-Butylbenzene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Toluene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Xylenes (m & p) mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Xylene (o) mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Xylenes (Sum of total) (Lab Reported) mg/kg 0.5 <0.5 <0.5 <0.3 ND ND
Total MAHs mg/kg 1.8  -  - <1.8 ND ND
Total BTEX mg/kg 0.2 <0.2 <0.2 <0.6 ND ND
Organochlorine Pesticides
a-BHC mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Aldrin mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
b-BHC mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
d-BHC mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
DDD mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
DDT mg/kg 1 <1 <1 <0.1 ND ND
4.4'-DDE MG/KG 0.5 <0.5 <0.5 <0.1 ND ND
Dieldrin mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Endosulfan I mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Endosulfan II mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Endosulfan sulphate mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Endrin mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
g-BHC mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Heptachlor mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Heptachlor epoxide mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Organophosphorous Pesticides
Chlorfenvinphos mg/kg 0.5 <0.5 <0.5  - ND -
Chlorpyriphos mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Chlorpyriphos-methyl mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Diazinon mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Dichlorvos mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Dimethoate mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Ethion mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Fenthion mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Malathion mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Pirimphos-ethyl mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Prothiofos mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
PAH
Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
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Anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(b)&(j)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(g,h,i)perylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chrysene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Dibenz(a,h)anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluorene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Indeno(1,2,3-c,d)pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Naphthalene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(a)pyrene TEQ (lower bound)* mg/kg 0.5 <0.5 <0.5 <0.2 ND ND
Benzo(a)pyrene TEQ (medium bound)* mg/kg 0.5 0.6 0.6 <0.2 0.00% ND
Benzo(a)pyrene TEQ (upper bound)* mg/kg 0.5 1.2 1.2 <0.3 0.00% 120.00%
Benzo(b+j) & Benzo(k)fluoranthene mg/kg 1 <1 <1  - ND -
PAH (Sum of Common 16 PAHs - Lab Reported) mg/kg 0.5 <0.5 <0.5 <0.8 ND ND
PAH-Others
2-Chloronaphthalene mg/kg 0.5 <0.5 <0.5  - ND -
2-Methylnaphthalene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
3-Methylcholanthrene mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
7,12-Dimethylbenz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Pesticides-Others
Carbazole mg/kg 0.5 <0.5 <0.5  - ND -
Chlorobenzilate mg/kg 0.5 <0.5 <0.5  - ND -
Phenolics
2,4-Dimethylphenol mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
2-Methylphenol mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
2-Nitrophenol mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
3- & 4- Methylphenol mg/kg 0.5 <0.6 <0.6 <1 ND ND
Phenol mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Phenolics-Halogenated
2,4,5-Trichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
2,4,6-Trichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
2,4-Dichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
2,6-Dichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
2-Chlorophenol mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
4-Chloro-3-methylphenol mg/kg 0.5 <0.5 <0.5 <2 ND ND
Pentachlorophenol mg/kg 1 <1 <1 <0.5 ND ND
Phthalates
Bis(2-ethylhexyl) phthalate mg/kg 5 <5 <5 <5 ND ND
Butylbenzyl phthalate mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Diethyl phthalate mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Dimethyl phthalate mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Di-n-butyl phthalate mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Di-n-octyl phthalate mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Sample Quality Parameters
Moisture Content (dried @ 40°C) % 1 8.9 9.2 9.1 3.31% 2.22%
Solvents
Methyl Ethyl Ketone mg/kg 5 <5 <5 <10 ND ND
2-Hexanone mg/kg 5 <5 <5 <5 ND ND
4-Methyl-2-pentanone mg/kg 5 <5 <5 <1 ND ND
Isophorone mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Vinyl acetate mg/kg 5 <5 <5 <10 ND ND
SVOCs
2-(Acetylamino) fluorene mg/kg 0.5 <0.5 <0.5 <0.5 ND
2-Picoline mg/kg 0.5 <0.5 <0.5  - ND -
3,3-Dichlorobenzidine mg/kg 0.5 <0.5 <0.5  - ND -
4-(Dimethylamino) azobenzene mg/kg 0.5 <0.5 <0.5 <1 ND ND
4-Aminobiphenyl mg/kg 0.5 <0.5 <0.5 <1 ND ND
4-Bromophenyl phenyl ether mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
4-Chlorophenyl phenyl ether mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
4-Nitroquinoline-n-oxide mg/kg 0.5 <0.5 <0.5  - ND -
Acetophenone mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Azobenzene mg/kg 1 <1 <1  - ND -
Bis(2-chloroethoxy) methane mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Bis(2-chloroethyl) ether mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Dibenzofuran mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Hexachlorocyclopentadiene mg/kg 2.5 <2.5 <2.5 <1 ND ND
Hexachloropropene mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Methapyrilene mg/kg 0.5 <0.5 <0.5  - ND -
n-Nitrosomorpholine mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
N-Nitrosopiperidine mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
n-Nitrosopyrrolidine mg/kg 1 <1 <1 <1 ND ND
Phenacetin mg/kg 0.5 <0.5 <0.5 <1 ND ND
Total Petroleum Hydrocarbons
TRH >C10 - C16 Fraction Less Naphthalene F2 mg/kg 50 <50 <50 <25 ND ND
TPH C 6 - C 9 Fraction mg/kg 10 <10 <10 <20 ND ND
TPH C10 - C14 Fraction mg/kg 50 <50 <50 <20 ND ND
TPH C15 - C28 Fraction mg/kg 100 100 360 300 113.04% 100.00%
TPH C29 - C36 Fraction mg/kg 100 110 550 370 133.33% 108.33%
C6 - C10 Fraction mg/kg 10 <10 <10 <25 ND ND
C6 - C10 Fraction  minus BTEX (F1) mg/kg 10 <10 <10 <25 ND ND
TRH  >C10-C16 F2 mg/kg 50 <50 <50 <25 ND ND
TRH  >C16-C34 F3 mg/kg 100 190 770 600 120.83% 103.80%
TRH  >C34-C40 F4 mg/kg 100 <100 330 <120 106.98% ND
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,1,2,2-Tetrachloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,1,1-Trichloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,1,2-Trichloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2,3-Trichloropropane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2-Dibromo-3-chloropropane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2-Dibromoethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,1-Dichloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2-Dichloroethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,1-Dichloroethene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
cis-1,2-Dichloroethene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
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trans-1,2-dichloroethene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,2-Dichloropropane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,3-Dichloropropane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
2,2-Dichloropropane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
1,1-Dichloropropene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
cis-1,3-Dichloropropene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
trans-1,3-dichloropropene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
cis-1,4-Dichloro-2-butene mg/kg 0.5 <0.5 <0.5 <1 ND ND
trans-1,4-Dichloro-2-butene mg/kg 0.5 <0.5 <0.5 <1 ND ND
Bromodichloromethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Bromoform mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Bromomethane mg/kg 5 <5 <5 <1 ND ND
Carbon disulfide mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Carbon tetrachloride mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chlorodibromomethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chloroethane mg/kg 5 <5 <5 <1 ND ND
Chloroform mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chloromethane mg/kg 5 <5 <5 <1 ND ND
Dibromomethane mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Dichlorodifluoromethane mg/kg 5 <5 <5 <1 ND ND
Hexachlorobutadiene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Hexachloroethane mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Iodomethane mg/kg 0.5 <0.5 <0.5 <5 ND ND
Pentachloroethane mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Trichloroethene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Tetrachloroethene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Trichlorofluoromethane mg/kg 5 <5 <5 <1 ND ND
Vinyl chloride mg/kg 5 <5 <5 <0.1 ND ND

Legend
ND = Not Detected (RPDs not calculated if both primary and duplicate results are below LOR)
 - = Not analysed/calculated
Indicates RPD result does not meet the acceptable criteria
Acceptable RPDs: RPD <= 30%

RPD > 30%, Analyis result < 10 times LOR
RPD <= 50%, Analysis result > 10 times LOR and < 20 times LOR
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Number of Primary Samples: Number of Triplicate Samples:
Number of Duplicate Samples: Number of Other QAQC Samples:

Type
MB All results were below the LOR.
TB
RB
RB

C6-C9 Fraction <10 NA
C6-C10 Fraction <10 NA

Benzene <0.2 NA
Toluene 1.4 107%

Ethylbenzene <0.5 NA
m/p-xylene 1.5 80%

o-xylene 0.7 86%
Naphthalene <1 NA

Sample ID
-

Analyte Group Primary ID Duplicate ID
- - -

Analyte Group Primary ID Triplicate ID
- - -

Analyte Group Analyte(s) Comments
All -

Performed By: Bianca Underwood Checked By: Tegen Anning
Date: 06-08-18 Date: 10-08-18

ALS: Matrix Spike recovery for 1.1-Dichloroethene (66.6%) and Trichloroethene (63.3%) for sample for ES1821748-001 (anonymous) is outside the laboratory based data quality objectives (70-130%). This is not 
expected to affect the validity of the dataset given that the exceedance is from an anonymous sample that is not representative of the project sample matrix.

NA
NA

<10
<10

LCS recovery for Hexachlorocyclopentadiene (20%) is less than the lower control limit (24-108%). Refer to overall comments . Chlorinated Hydrocarbons

Overall Comments

All surrogate recoveries are within laboratory based DQOs. 

No FT were analysed as part of this batch. Refer to overall comments.

Surrogate Compound Monitoring Analyses

All other MS recoveries are within laboratory based DQOs.

Comments

Field Duplicates (FD) Analyses

Analyte Group
Laboratory Duplicates (LD) Analyses

Field Triplicates (FT) Analyses
Comments

No FD were analysed as part of this batch. Refer to overall comments.

ALS: Sample BH05_2.0 was not received by ALS Sydney.

ALS: The holding time was exceeded for PRH, TRH and BTEXN for QC analysis for TB108, which was 2 days overdue. This is not expected to affect the validity of this batch as breach from acceptable criteria (2 days) 
was marginal and the relevant results for the corresponding trip spike sample (TS108) were within acceptable DQOs.

Matrix Spike (MS) Analyses

% Recovery Comments

RB0719 All results were below the LOR.

Samples received intact and chilled? Y

Chromatograms supplied as appropriate? N/A N/A.

ALS: Received. 5.6'C. Ice present.

N
Sufficient sample volumes were provided for ALS laboratory QC analysis with the exception of 
laboratory duplicates and matrix spike analysis for semi-volatile TRH - semi volatile fraction in water. 
Refer to overall comments.

Samples analysed within appropriate holding times? N

This batch has been validated and is considered suitable for environmental interpretive use.

Analyte Group Comments

- All other laboratory control spikes were within laboratory based DQOs.

Analyte Group

Yes All reports signed authorised personnel.

Laboratory Control Spike (LCS) Analyses

QAQC Sample Information (Method Blank - MB, Rinsate Blank - RB, Field Blank - FB, Trip Blank - TB) 

Comments

Sample ID Comments

Laboratory reports signed by authorised personnel?

Trip Spike Analyses

Sample ID: TS102

Analyte

All All laboratory duplicate RPDs were within laboratory based DQOs.

Comments

-

Method Blank

Are there non-NATA accredited methods used? Y

Control Spike 
Concentrations Trip Spike Concentration 

Phenolic Compounds

ALS is not NATA accredited for Soil Particle Density (Clay/Silt/Sand) and asbestos quantification 
(ALS is NATA accredited for identification of asbestos in soils).
ALS NATA accredited for all other methods used in this batch.

Sample volumes sufficient for QC analysis?

All results were below the LOR .
RB0720 All results were below the LOR .
TB108

Secondary Laboratory: - Work order Number: -
Date Sampled: 

Y/N Comments

Holding time exceedances exist for samples TS108 and Trip Spike Control which were analysed 4 
days overdue for TPH, TRN - NEPM 2013 Fraction and BTEXN. Sample TB108 was analysed 2 days 
overdue for TPH, TRN - NEPM 2013 Fraction and BTEXN. Refer to overall comments.
All other samples were analysed within the appropriate holding times.

COC completed properly? Y
All requested analysis completed? Y ALS: All requested analysis completed for received samples.

Signed by field staff and laboratory personnel

Total Petroleum Hydrocarbons

Total Recoverable Hydrocarbons - NEPM 2013 MS recovery for C6 - C10 Fraction (54.2%) for sample ES1821748-001 (anonymous) is outside laboratory based DQOs (70-130%). Refer to overall comments.

MS recoveries for Benzene (66.5%), meta- & para-Xylene (68.6%), ortho-Xylene (68.7%) and Naphthalene (54.6%) in sample ES1821748-001 (anonymous) are 
outside laboratory based DQOs (70-130%). Refer to overall commentsBTEXN

DATA VALIDATION SUMMARY SHEET (Sydney)

0 4
Documentation and Sample Handling Information

Sample Information
14 0

19-07-2018 / 20-07-2018 Sample Medium: Soil

Project Name: HiQuality - Fyshwick Project Number: 1895837
Primary Laboratory: ALS Sydney Work order Number: ES1821756

ALS: Matrix Spike recovery for C6 - C10 Fraction (54.2%) for sample ES1821748-001 (anonymous) is outside laboratory based data quality objectives (70-130%). This is not expected to affect the validity of the dataset 
given that the exceedance is from an anonymous sample that is not representative of the project sample matrix.

ALS: Matrix Spike recoveries for Benzene (66.5%), meta- & para-Xylene (68.6%), ortho-Xylene for (68.7%) and Naphthalene (54.6%) for sample ES1821748-001 (anonymous) is outside laboratory based data quality 
objectives (70-130%). This is not expected to affect the validity of the dataset given that the exceedance is from an anonymous sample that is not representative of the project sample matrix.

The omission of FD and FT in this batch is not considered to affect the quality of the data as the overall investigation as overall QCQA objectives have been achieved for the and FD and FT in other batches.

ALS: There were quality control sample frequency outliers for lab duplicate and matrix spike for TRH-Semi volatile Fraction in water. This is not expected to affect the validity of this batch as the breach was for Rinsate 
samples only and is not indicative of the primary sample matrix (soil).

<0.2 NA
1.5 Result is within data quality objectives (70%-130%).

<0.5 NA
1.2 Result is within data quality objectives (70%-130%).

<1 NA
0.6

ALS: Matrix Spike recovery for C6 - C9 Fraction (63.7%) for sample ES1821748-001 (anonymous) is outside the laboratory based data quality objectives (70-130%). This is not expected to affect the validity of the 
dataset given that the exceedance is from an anonymous sample that is not representative of the project sample matrix.

ALS: The holding time was exceeded for TPH, TRH and BTEXN for QC samples TS108 and Trip Spike Control, which were 4 days day overdue. This is not expected to affect the validity of this batch as breach from 
acceptable criteria (4 days) was marginal and the relevant QC results were within acceptable DQOs.

ALS: Laboratory Control Spike recovery for 2.4-Dimethylphenol (112%) is less than the lower control limit (14-108%), indicating the potential for under reporting of this analyte. This exceedance is not expected to affect 
the overall validity of the dataset as the exceedance is considered to be minor (2%) and all other MS and LD results are within acceptable DQOs.

ALS: Laboratory Control Spike recovery for Hexachlorocyclopentadiene (20%) is greater than the upper control limit (24-108%), indicating the potential for over reporting of this analyte. This is not expected to affect the 
overall validity of this dataset as the exceedance is considered to be minor (<5%).

Result is within data quality objectives (70%-130%).

LCS recovery for 2.4-Dimethylphenol (112%) is greater than the upper control limit (14-108%). Refer to overall comments. 

MS recoveries for 1.1-Dichloroethene (66.6%) and Trichloroethene (63.3%)  in sample ES1821748-001 (anonymous) are outside laboratory based DQOs (70-
130%). Refer to overall comments.Halogenated Aliphatic Compounds

MS recovery for C6 - C9 Fraction (63.7%) in sample ES1821748-001 (anonymous) is outside laboratory based DQOs (70-130%). Refer to overall comments.

Golder Associates Pty Ltd.



Number of Triplicate Samples:
Number of Duplicate Samples: Number of Other QAQC Samples:

Type
MB
TB
RB
RB

Benzene 20 90%
Toluene 20 90%

Ethylbenzene 20 85%
m/p-xylene 20 85%

o-xylene 20 90%
Naphthalene 20 100%

Sample ID
-

Analyte Group Primary ID Duplicate ID
- SW03 QCA201

- BH05_180727 QCA202

Analyte Group Primary ID Triplicate ID
- SW03 QCB201

Total Petroleum Hydrocarbons BH05_180727 QCB202

Analyte Group Analyte(s) Comments
All -

Performed By: Bianca Underwood Checked By: Tegen Anning
Date: 06-08-18 Date: 10-08-18

ALS: Laboratory control spike recovery for  4-Aminobiphenyl (55.7%) is lower than the lower control limits (60-112%) indicating the potential for under reporting. As stated by ALS: 'Recovery less than lower control limit'. This 
exceedance is minor (<5%) and therefore, this is not expected to affect the validity of the dataset.

RB200 All results were below the LOR.

Y/N Comments

Field triplicate recoveries for  TRH C10-C14 Fraction (156.69%), TRH C15-C28 Fraction (42.78%), TRH C29-36 Fraction (157.33%), TRH+C10-C36 (sum of total) (lab reported) (57.07%), TRH+C10-C40 (sum of total) (lab 
reported) (61.10%), TRH>C10-C16 Fraction F2 (114.20%), TRH>C10-C16 Fraction less Naphthalene F2 (114.20%) and TRH>C16-C34 Fraction F3 (47.73%) are outside the laboratory based DQOs. This is likely a result of 
differences in laboratory handling, extraction and analytical techniques between the primary and secondary laboratories. As a conservatory measure the highest result will be used for interpretive measures.

ALS: Laboratory control spike recovery for Isophorone (65.3%) is lower than the lower control limits (68-111%) indicating the potential for under reporting. As stated by ALS: 'Recovery less than lower control limit'. This 
exceedance is minor (<3%) and therefore, this is not expected to affect the validity of the dataset.

18 Result is within data quality objectives (70%-130%).
18 Result is within data quality objectives (70%-130%).
17 Result is within data quality objectives (70%-130%).
17 Result is within data quality objectives (70%-130%).

20 Result is within data quality objectives (70%-130%).
18

ALS: Laboratory control spike recovery for Bis(2-chloroethyl) ether (63.3%) is lower than the lower control limits (69-112%) indicating the potential for under reporting. As stated by ALS: 'Recovery less than lower control limit'. 
This exceedance is minor (<6%) and therefore, this is not expected to affect the validity of the dataset.

ALS: Laboratory control spike recovery for 2-Nitroaniline (59.8%) is lower than the lower control limit (61-110%) indicating the potential for under reporting. As stated by ALS: 'Recovery less than lower control limit'. This 
exceedance is minor (<2%) and therefore, this is not expected to affect the validity of the dataset.

ALS: Matrix spike recovery for 2-Chlorophenol (44.9%) (limit 60-130%) for sample ES1822222-017 (SW04) is less than the laboratory data quality objectives (60-130%) indicating the potential for under reporting of this analyte. 
This is not expected to affect the overall validity of this dataset as all the LD and LCS recoveries for this analyte are within acceptable DQOs.

Result is within data quality objectives (70%-130%).

Overall Comments

All surrogate recoveries are within laboratory based DQOs (ALS & SGS).

ALS: Laboratory control spike recovery for exchangeable Magnesium (113%) in soil is greater than the upper control limit ( 80-110%), indicating the potential for over reporting of this analyte. This is not expected to affect the 
overall validity of this dataset as the exceedance is considered to be minor (<5%). Furthermore all other MS & LD results for this  analyte are within acceptable laboratory DQOs, and  all reported results were below LOR.

ALS: All requested analysis completed.
SGS: Insufficient sample provided for Ultra Trace PAH analysis

Signed by field staff and laboratory personnel

Surrogate Compound Monitoring Analyses

All other MS recoveries are within laboratory based DQOs (ALS & SGS).

Comments

Field Duplicates (FD) Analyses

Analyte Group
Laboratory Duplicates (LD) Analyses

Field Triplicates (FT) Analyses
Comments

Field duplicate RPDs were within laboratory based DQOs.

Field duplicate RPDs were within laboratory based DQOs.

ALS: LCS recovery for Exchangeable Magnesium (113%) is greater than the upper control limit (80-110%). Refer to overall comments. 

MS recoveries for 2-Chlorophenol (44.9%) for sample ES1822222--017 (SW04) is less than laboratory based DQOs (limit 60-130%). Refer to overall comments.Phenolic Compounds (water)

Field triplicate RPDs within laboratory based DQOs. 

Field triplicate RPD recoveries for TRH C10-C14 Fraction (156.69%), TRH C15-C28 Fraction (42.78%), TRH C29-36 Fraction 
(157.33%), TRH+C10-C36 (sum of total) (lab reported) (57.07%), TRH+C10-C40 (sum of total) (lab reported) (61.10%), TRH>C10-
C16 Fraction F2 (114.20%), TRH>C10-C16 Fraction less Naphthalene F2 (114.20%) and TRH>C16-C34 Fraction F3 (47.73%) are 
outside laboratory based DQOs.

Y

-

DATA VALIDATION SUMMARY SHEET (Sydney)

2 4
Documentation and Sample Handling Information

Sample Information
14 2

26-07-2018 / 27-07-2018 Sample Medium: Soil & Water

Project Name: HiQuality - Fyshwick Project Number: 1895837
Primary Laboratory: ALS Sydney Work order Number: ES1822222

Primary Subcontractor Laboratory: ALS Newcastle (Clay Content Analysis) Work order Number: ES1822222

Matrix Spike (MS) Analyses

% Recovery Comments

RB201 All results were below the LOR.

Samples received intact and chilled? Y

Chromatograms supplied as appropriate? N/A N/A.

ALS: Received. 0.1'C. Ice present.
SGS: Sample received in good order. 1.2'C, Ice present. 

N ALS: Sufficient sample volumes were provided.
SGS: Insufficient sample provided for Ultra Trace PAH analysis.

Samples analysed within appropriate holding times? Y All samples were analysed within the appropriate holding times (ALS & SGS).

Are there non-NATA accredited methods used? Y

Control Spike 
Concentrations Trip Spike Concentration 

Exchangeable Cations on Alkaline Soils (soil)

This batch has been validated and is considered suitable for environmental interpretive use.

Analyte Group Comments

- All other laboratory control spikes were within laboratory based DQOs (ALS & SGS).

Analyte Group

Yes All reports signed authorised personnel.

Laboratory Control Spike (LCS) Analyses

QAQC Sample Information (Method Blank - MB, Rinsate Blank - RB, Field Blank - FB, Trip Blank - TB) 

Comments

Sample ID Comments

Laboratory reports signed by authorised personnel?

Trip Spike Analyses

Sample ID: TS200

Analyte

All All LD RPDs were within laboratory based DQOs (ALS & SGS).

Comments

ALS: Laboratory control spike recovery for N-Nitrosopiperidine (61%) is lower than the lower control limit (62-107%) indicating the potential for under reporting  As stated by ALS: 'Recovery less than lower control limit'. This 
exceedance is minor (<2%) and therefore, this is not expected to affect the validity of the dataset. 

Secondary Laboratory: SGS Alexandria Work order Number: SE182123

ALS: LCS recovery for 2-Nitroaniline (59.8%) is less than the lower control limit (61-110%). Refer to overall comments.Anilines and Benzidines (water)
Haloethers (water) ALS: LCS recovery for Bis(2-chloroethyl) ether (63.3%) is less than the lower control limits (69-112%). Refer to overall comments. 

ALS: LCS recoveries for Nitrobenzene (62.9%) Isophorone (65.3%) and 4-Aminobiphenyl (55.7%) were less than the lower control limits (68-112%, 68-111% & 60-
112% respectively) Refer to overall comments.Nitroaromatics and Ketones (water)

ALS: LCS recovery for N-Nitrosopiperidine (61%) is less than the lower control limit (62-107%). Refer to overall comments . Nitrosamines (water)

ALS is not NATA accredited for Soil Particle Density (Clay/Silt/Sand).
SGS is not NATA accredited for EPN, Prothiophos (Tokuthion) and Tetrachlorvinphos (Stirophos).
ALS & SGS is NATA accredited for all other methods used in this batch.

Sample volumes sufficient for QC analysis?

All results were below the LOR (ALS & SGS)
All results were below the LOR .

Method Blank
TB200

COC completed properly? Y

All requested analysis completed?

Date Sampled: 

Number of Primary Samples:

Golder Associates Pty Ltd.



Duplicate Analysis RPDs Sample ID SW03 QCA201 QCB201
Project No. : 1895837 Sample Type Primary Field Duplicate Field Triplicate
Batche/s: ES1822222 & SE182123 Date Sampled 27-07-18 27-07-18 27-07-18

ChemName Output Unit EQL Primary vs Duplicate Primary vs Triplicate
Amino Aliphatics
n-Nitrosodiethylamine mg/L 0.002 <0.002 <0.002 <0.001 ND ND
N-Nitrosodi-n-butylamine mg/L 0.002 <0.002 <0.002 <0.001 ND ND
N-Nitrosodi-n-propylamine mg/L 0.002 <0.002 <0.002 <0.001 ND ND
n-Nitrosomethylethylamine mg/L 0.002 <0.002 <0.002  - ND -
Amino Aromatices
1-Naphthylamine mg/L 0.002 <0.002 <0.002 <0.002 ND ND
n-Nitrosodiphenylamine & Diphenylamine mg/L 0.004 <0.004 <0.004  - ND -
Anilines 
2-Nitroaniline mg/L 0.004 <0.004 <0.004 <0.001 ND ND
3-Nitroaniline mg/L 0.004 <0.004 <0.004 <0.001 ND ND
4-Chloroaniline mg/L 0.002 <0.002 <0.002 <0.001 ND ND
4-Nitroaniline mg/L 0.002 <0.002 <0.002 <0.001 ND ND
2-methyl-5-nitroaniline mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Aniline mg/L 0.002 <0.002 <0.002 <0.005 ND ND
E-Nitrobenzenes
Nitrobenzene mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Pentachloronitrobenzene mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Explosives
1,3,5-Trinitrobenzene mg/L 0.002 <0.002 <0.002  - ND -
2,4-Dinitrotoluene mg/L 0.004 <0.004 <0.004 <0.001 ND ND
2,6-Dinitrotoluene mg/L 0.004 <0.004 <0.004 <0.001 ND ND
Halogenated Benzenes
1,2,3-Trichlorobenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2,4-Trichlorobenzene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
1,2-Dichlorobenzene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
1,3-Dichlorobenzene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
1,4-Dichlorobenzene mg/L 0.002 <0.002 <0.002 <0.0003 ND ND
2-Chlorotoluene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
4-Chlorotoluene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Bromobenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Chlorobenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Hexachlorobenzene mg/L 0.004 <0.004 <0.004 <0.0001 ND ND
Pentachlorobenzene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Heavy Metals 
Arsenic mg/L 0.001 <0.001 <0.001 <0.001 ND ND
Cadmium mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Chromium mg/L 0.001 <0.001 <0.001 <0.001 ND ND
Copper mg/L 0.001 0.001 0.001 0.002 0.00% 66.67%
Lead mg/L 0.001 <0.001 <0.001 <0.001 ND ND
Mercury mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Nickel mg/L 0.001 0.002 0.002 0.002 0.00% 0.00%
Zinc mg/L 0.005 0.008 0.012 0.008 40.00% 0.00%
Herbicides
Pronamide mg/L 0.002 <0.002 <0.002  - ND -
MAH
1,2,4-trimethylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,3,5-Trimethylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Benzene mg/L 0.001 <0.001 <0.001 <0.0005 ND ND
Toluene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Isopropylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
n-Butylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
n-Propylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
p-Isopropyltoluene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
sec-Butylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Styrene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
tert-Butylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Ethylbenzene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Xylenes (m & p) mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Xylene (o) mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Xylenes (Sum of total) (Lab Reported) mg/L 0.002 <0.002 <0.002 <0.0015 ND ND
Total BTEX mg/L 0.001 <0.001 <0.001 <0.003 ND ND
Organochlorine Pesticides
a-BHC mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Aldrin mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Aldrin & Dieldrin (Sum of total) (Lab Reported) mg/L 0.004 <0.004 <0.004  - ND -
b-BHC mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
d-BHC mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
DDD mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
DDT mg/L 0.004 <0.004 <0.004 <0.0001 ND ND
DDT+DDE+DDD (Sum of total) (Lab Reported) mg/L 0.004 <0.004 <0.004  - ND -
Dieldrin mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Endosulfan I mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Endosulfan II mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Endosulfan sulphate mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Endrin mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
g-BHC mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Heptachlor mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Heptachlor epoxide mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Organophosphorous Pesticides
Chlorfenvinphos mg/L 0.002 <0.002 <0.002  - ND -
Chlorpyriphos mg/L 0.002 <0.002 <0.002 <0.0002 ND ND
Chlorpyriphos-methyl mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Diazinon mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Dichlorvos mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Dimethoate mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Ethion mg/L 0.002 <0.002 <0.002 <0.0002 ND ND

Project: Hi Quality - Fyshwick, ACT

RPDs
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Fenthion mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Malathion mg/L 0.002 <0.002 <0.002 <0.0002 ND ND
Pirimphos-ethyl mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Prothiofos mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
PAH  
Acenaphthene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Acenaphthylene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Anthracene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Benz(a)anthracene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Benzo(a)pyrene mg/L 0.00005 <0.00005 <0.00005 <0.0001 ND ND
Benzo(a)pyrene TEQ (lower bound)* mg/L 0.00005 <0.00005 <0.00005  - ND -
Benzo(b)&(j)fluoranthene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Benzo(g,h,i)perylene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Benzo(k)fluoranthene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Chrysene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Dibenz(a,h)anthracene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Fluoranthene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Fluorene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Indeno(1,2,3-c,d)pyrene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Naphthalene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Phenanthrene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Perylene mg/L 0.0001 <0.0001 <0.0001  - ND -
Pyrene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
PAH (Sum of Common 16 PAHs - Lab Reported) mg/L 0.00005 <0.00005 <0.00005 <0.001 ND ND
PAH - Others
2-Methylnaphthalene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
3-Methylcholanthrene mg/L 0.0001 <0.0001 <0.0001 <0.0005 ND ND
7,12-Dimethylbenz(a)anthracene mg/L 0.0001 <0.0001 <0.0001 <0.0005 ND ND
Benzo(e)pyrene mg/L 0.0001 <0.0001 <0.0001  - ND -
Coronene mg/L 0.0001 <0.0001 <0.0001  - ND -
Pesticieds - Others
Carbazole mg/L 0.002 <0.002 <0.002  - ND -
Chlorobenzilate mg/L 0.002 <0.002 <0.002  - ND -
Phenolics
2,4-Dimethylphenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2-Methylphenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2-Nitrophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
3- & 4- Methylphenol mg/L 0.004 <0.004 <0.004 <0.001 ND ND
Phenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Phenolics - Halogenated
2,4,5-Trichlorophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2,4,6-Trichlorophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2,4-Dichlorophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2,6-Dichlorophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2-Chlorophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
4-Chloro-3-methylphenol mg/L 0.002 <0.002 <0.002 <0.002 ND ND
Pentachlorophenol mg/L 0.004 <0.004 <0.004 <0.0005 ND ND
Phthalates
Bis(2-ethylhexyl) phthalate mg/L 0.01 <0.01 <0.01 <0.01 ND ND
Butylbenzyl phthalate mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Diethyl phthalate mg/L 0.002 <0.002 <0.002 <0.005 ND ND
Dimethyl phthalate mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Di-n-butyl phthalate mg/L 0.002 <0.002 <0.002 <0.01 ND ND
Di-n-octyl phthalate mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Polychlorinated Biphenlys
PCB (Sum of Total-Lab Reported) mg/L 0.001 <0.001 <0.001 <0.005 ND ND
Solvents
Methyl Ethyl Ketone mg/L 0.05 <0.05 <0.05 <0.01 ND ND
2-Hexanone mg/L 0.05 <0.05 <0.05 <0.005 ND ND
Methyl iso-butyl ketone mg/L 0.05 <0.05 <0.05 <0.005 ND ND
Isophorone mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Vinyl acetate mg/L 0.05 <0.05 <0.05 <0.01 ND ND
SVOCs
2-Picoline mg/L 0.002 <0.002 <0.002  - ND -
3,3-Dichlorobenzidine mg/L 0.002 <0.002 <0.002  - ND -
4-(Dimethylamino) azobenzene mg/L 0.002 <0.002 <0.002 <0.001 ND ND
4-Aminobiphenyl mg/L 0.002 <0.002 <0.002 <0.001 ND ND
4-Bromophenyl phenyl ether mg/L 0.002 <0.002 <0.002 <0.001 ND ND
4-Chlorophenyl phenyl ether mg/L 0.002 <0.002 <0.002 <0.001 ND ND
4-Nitroquinoline-n-oxide mg/L 0.002 <0.002 <0.002  - ND -
Acetophenone mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Azobenzene mg/L 0.002 <0.002 <0.002  - ND -
Bis(2-chloroethoxy) methane mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Bis(2-chloroethyl) ether mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Dibenzofuran mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Hexachlorocyclopentadiene mg/L 0.01 <0.01 <0.01 <0.002 ND ND
Hexachloropropene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Methapyrilene mg/L 0.002 <0.002 <0.002  - ND -
n-Nitrosomorpholine mg/L 0.002 <0.002 <0.002 <0.001 ND ND
N-Nitrosopiperidine mg/L 0.002 <0.002 <0.002 <0.001 ND ND
n-Nitrosopyrrolidine mg/L 0.004 <0.004 <0.004 <0.001 ND ND
Phenacetin mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Total Petroleum Hyrocarbons
TRH C6 - C9 Fraction mg/L 0.02 <0.02 <0.02 <0.04 ND ND
TRH C10 - C14 Fraction mg/L 0.05 <0.05 <0.05 <0.05 ND ND
TRH C15 - C28 Fraction mg/L 0.1 <0.1 <0.1 <0.2 ND ND
TRH C29 - C36 Fraction mg/L 0.05 <0.05 <0.05 0.23 ND ND
TRH+C10 - C36 (Sum of total) (Lab Reported) mg/L 0.05 <0.05 <0.05 <0.45 ND ND
TRH+C10 - C40 (Sum of total) (Lab Reported) mg/L 0.1 <0.1 <0.1 <0.65 ND ND
TRH C6 - C10 Fraction F1 mg/L 0.02 <0.02 <0.02 <0.05 ND ND
TRH C6 - C10 Fraction Less BTEX F1 mg/L 0.02 <0.02 <0.02 <0.05 ND ND
TRH >C10 - C16 Fraction F2 mg/L 0.1 <0.1 <0.1 <0.06 ND ND
TRH >C10 - C16 Fraction Less Naphthalene F2 mg/L 0.1 <0.1 <0.1 <0.06 ND ND
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TRH >C16 - C34 Fraction F3 mg/L 0.1 <0.1 <0.1 <0.5 ND ND
TRH >C34 - C40 Fraction F4 mg/L 0.1 <0.1 <0.1 <0.5 ND ND
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1,2,2-Tetrachloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1,1-Trichloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1,2-Trichloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2,3-Trichloropropane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2-Dibromo-3-chloropropane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2-Dibromoethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1-Dichloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2-Dichloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1-Dichloroethene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
cis-1,2-Dichloroethene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
trans-1,2-dichloroethene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2-Dichloropropane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,3-Dichloropropane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
2,2-Dichloropropane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1-Dichloropropene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
cis-1,3-Dichloropropene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
trans-1,3-dichloropropene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
cis-1,4-Dichloro-2-butene mg/L 0.005 <0.005 <0.005 <0.001 ND ND
trans-1,4-Dichloro-2-butene mg/L 0.005 <0.005 <0.005 <0.001 ND ND
Bromodichloromethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Bromoform mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Bromomethane mg/L 0.05 <0.05 <0.05 <0.01 ND ND
Carbon disulfide mg/L 0.005 <0.005 <0.005 <0.002 ND ND
Carbon tetrachloride mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Chlorodibromomethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Chloroethane mg/L 0.05 <0.05 <0.05 <0.005 ND ND
Chloroform mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Chloromethane mg/L 0.05 <0.05 <0.05 <0.005 ND ND
Dibromomethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Dichlorodifluoromethane mg/L 0.05 <0.05 <0.05 <0.005 ND ND
Hexachlorobutadiene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Hexachloroethane mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Iodomethane mg/L 0.005 <0.005 <0.005 <0.005 ND ND
Pentachloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Trichloroethene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Tetrachloroethene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Trichlorofluoromethane ug/L 50 <50 <50 <1 ND ND
Vinyl chloride mg/L 0.05 <0.05 <0.05 <0.0003 ND ND

Legend
ND = Not Detected (RPDs not calculated if both primary and duplicate results are below LOR)
-= Not analysed/calculated
Indicates RPD result does not meet the acceptable criteria
Acceptable RPDs: RPD <= 30%

RPD > 30%, Analysis result < 10 times LOR
RPD <= 50%, Analysis result > 10 times LOR and < 20 times LOR
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Duplicate Analysis RPDs Sample ID BH05_180727 QCA202 QCB202
Project No. : 1895837 Sample Type Primary Field Duplicate Field Triplicate
Batche/s: ES1822222 & SE182123 Date Sampled 27-07-18 27-07-18 27-07-18

ChemName Output Unit EQL Primary vs Duplicate Primary vs Triplicate
Amino Aliphatics
n-Nitrosodiethylamine mg/L 0.002 <0.002 <0.002 <0.001 ND ND
N-Nitrosodi-n-butylamine mg/L 0.002 <0.002 <0.002 <0.001 ND ND
N-Nitrosodi-n-propylamine mg/L 0.002 <0.002 <0.002 <0.001 ND ND
n-Nitrosomethylethylamine mg/L 0.002 <0.002 <0.002  - ND -
Amino Aromatics
1-Naphthylamine mg/L 0.002 <0.002 <0.002 <0.002 ND ND
n-Nitrosodiphenylamine & Diphenylamine mg/L 0.004 <0.004 <0.004  - ND -
Anilines
2-Nitroaniline mg/L 0.004 <0.004 <0.004 <0.001 ND ND
3-Nitroaniline mg/L 0.004 <0.004 <0.004 <0.001 ND ND
4-Chloroaniline mg/L 0.002 <0.002 <0.002 <0.001 ND ND
4-Nitroaniline mg/L 0.002 <0.002 <0.002 <0.001 ND ND
2-methyl-5-nitroaniline mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Aniline mg/L 0.002 <0.002 <0.002 <0.005 ND ND
E-Nitrobenzenes
Nitrobenzene mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Pentachloronitrobenzene mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Explosives
1,3,5-Trinitrobenzene mg/L 0.002 <0.002 <0.002  - ND -
2,4-Dinitrotoluene mg/L 0.004 <0.004 <0.004 <0.001 ND ND
2,6-Dinitrotoluene mg/L 0.004 <0.004 <0.004 <0.001 ND ND
Halogenated Benzenes
1,2,3,4-Tetrachlorobenzene mg/L 0.0005  -  - <0.0005 ND ND
1,2,3-Trichlorobenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2,4-Trichlorobenzene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
1,2-Dichlorobenzene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
1,3-Dichlorobenzene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
1,4-Dichlorobenzene mg/L 0.002 <0.002 <0.002 <0.0003 ND ND
2-Chlorotoluene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
4-Chlorotoluene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Bromobenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Chlorobenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Hexachlorobenzene mg/L 0.004 <0.004 <0.004 <0.0001 ND ND
Pentachlorobenzene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Heavy Metals
Arsenic (Filtered) mg/L 0.001 <0.001 <0.001 <0.001 ND ND
Cadmium (Filtered) mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Chromium (Filtered) mg/L 0.001 <0.001 <0.001 <0.001 ND ND
Copper (Filtered) mg/L 0.001 <0.001 <0.001 0.002 ND 66.67%
Lead (Filtered) mg/L 0.001 <0.001 <0.001 <0.001 ND ND
Mercury (Filtered) mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Nickel (Filtered) mg/L 0.001 0.001 0.002 0.002 66.67% 66.67%
Zinc (Filtered) mg/L 0.005 0.005 0.006 0.005 18.18% 0.00%
Herbicides
Pronamide mg/L 0.002 <0.002 <0.002  - ND -
MAH
1,2,4-trimethylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,3,5-Trimethylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Benzene mg/L 0.001 <0.001 <0.001 <0.0005 ND ND
Toluene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Isopropylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
n-Butylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
n-Propylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
p-Isopropyltoluene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
sec-Butylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Styrene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
tert-Butylbenzene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Ethylbenzene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Xylenes (m & p) mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Xylene (o) mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Xylenes (Sum of total) (Lab Reported) mg/L 0.002 <0.002 <0.002 <0.0015 ND ND
Total BTEX mg/L 0.001 <0.001 <0.001 <0.003 ND ND
Organochlorine Pesticides
a-BHC mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Aldrin mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Aldrin & Dieldrin (Sum of total) (Lab Reported) mg/L 0.004 <0.004 <0.004  - ND -
b-BHC mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
d-BHC mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
DDD mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
DDT mg/L 0.004 <0.004 <0.004 <0.0001 ND ND
DDT+DDE+DDD (Sum of total) (Lab Reported) mg/L 0.004 <0.004 <0.004  - ND -
Dieldrin mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Endosulfan I mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Endosulfan II mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Endosulfan sulphate mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Endrin mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
g-BHC mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Heptachlor mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Heptachlor epoxide mg/L 0.002 <0.002 <0.002 <0.0001 ND ND
Organiphosphorous Pesticides
Chlorfenvinphos mg/L 0.002 <0.002 <0.002  - ND -
Chlorpyriphos mg/L 0.002 <0.002 <0.002 <0.0002 ND ND
Chlorpyriphos-methyl mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Diazinon mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Dichlorvos mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Dimethoate mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
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Ethion mg/L 0.002 <0.002 <0.002 <0.0002 ND ND
Fenthion mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Malathion mg/L 0.002 <0.002 <0.002 <0.0002 ND ND
Pirimphos-ethyl mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Prothiofos mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
PAH   
Acenaphthene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Acenaphthylene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Anthracene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Benz(a)anthracene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Benzo(a)pyrene mg/L 0.00005 <0.00005 <0.00005 <0.0001 ND ND
Benzo(a)pyrene TEQ (lower bound)* mg/L 0.00005 <0.00005 <0.00005  - ND -
Benzo(b)&(j)fluoranthene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Benzo(g,h,i)perylene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Benzo(k)fluoranthene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Chrysene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Dibenz(a,h)anthracene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Fluoranthene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Fluorene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Indeno(1,2,3-c,d)pyrene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Naphthalene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Phenanthrene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
Perylene mg/L 0.0001 <0.0001 <0.0001  - ND -
Pyrene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
PAH (Sum of Common 16 PAHs - Lab Reported) mg/L 0.00005 <0.00005 <0.00005 <0.001 ND ND
PAH - Others 
2-Methylnaphthalene mg/L 0.0001 <0.0001 <0.0001 <0.0001 ND ND
3-Methylcholanthrene mg/L 0.0001 <0.0001 <0.0001 <0.0005 ND ND
7,12-Dimethylbenz(a)anthracene mg/L 0.0001 <0.0001 <0.0001 <0.0005 ND ND
Benzo(e)pyrene mg/L 0.0001 <0.0001 <0.0001  - ND -
Coronene mg/L 0.0001 <0.0001 <0.0001  - ND -
Pesticides - Others
Carbazole mg/L 0.002 <0.002 <0.002  - ND -
Chlorobenzilate mg/L 0.002 <0.002 <0.002  - ND -
Phenolics
2,4-Dimethylphenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2-Methylphenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2-Nitrophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
3- & 4- Methylphenol mg/L 0.004 <0.004 <0.004 <0.001 ND ND
Phenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Phenolics - Halogenated
2,4,5-Trichlorophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2,4,6-Trichlorophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2,4-Dichlorophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2,6-Dichlorophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
2-Chlorophenol mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
4-Chloro-3-methylphenol mg/L 0.002 <0.002 <0.002 <0.002 ND ND
Pentachlorophenol mg/L 0.004 <0.004 <0.004 <0.0005 ND ND
Phthalates
Bis(2-ethylhexyl) phthalate mg/L 0.01 <0.01 <0.01 <0.01 ND ND
Butylbenzyl phthalate mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Diethyl phthalate mg/L 0.002 <0.002 <0.002 <0.005 ND ND
Dimethyl phthalate mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Di-n-butyl phthalate mg/L 0.002 <0.002 <0.002 <0.01 ND ND
Di-n-octyl phthalate mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Polychlorinated Biphenyls
PCB (Sum of Total-Lab Reported) mg/L 0.001 <0.001 <0.001 <0.005 ND ND
Solvents
Methyl Ethyl Ketone mg/L 0.05 <0.05 <0.05 <0.01 ND ND
2-Hexanone mg/L 0.05 <0.05 <0.05 <0.005 ND ND
Methyl iso-butyl ketone mg/L 0.05 <0.05 <0.05 <0.005 ND ND
Isophorone mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Vinyl acetate mg/L 0.05 <0.05 <0.05 <0.01 ND ND
SVOCs
2-Picoline mg/L 0.002 <0.002 <0.002  - ND -
3,3-Dichlorobenzidine mg/L 0.002 <0.002 <0.002  - ND -
4-(Dimethylamino) azobenzene mg/L 0.002 <0.002 <0.002 <0.001 ND ND
4-Aminobiphenyl mg/L 0.002 <0.002 <0.002 <0.001 ND ND
4-Bromophenyl phenyl ether mg/L 0.002 <0.002 <0.002 <0.001 ND ND
4-Chlorophenyl phenyl ether mg/L 0.002 <0.002 <0.002 <0.001 ND ND
4-Nitroquinoline-n-oxide mg/L 0.002 <0.002 <0.002  - ND -
Acetophenone mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Azobenzene mg/L 0.002 <0.002 <0.002  - ND -
Bis(2-chloroethoxy) methane mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Bis(2-chloroethyl) ether mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Dibenzofuran mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Hexachlorocyclopentadiene mg/L 0.01 <0.01 <0.01 <0.002 ND ND
Hexachloropropene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Methapyrilene mg/L 0.002 <0.002 <0.002  - ND -
n-Nitrosomorpholine mg/L 0.002 <0.002 <0.002 <0.001 ND ND
N-Nitrosopiperidine mg/L 0.002 <0.002 <0.002 <0.001 ND ND
n-Nitrosopyrrolidine mg/L 0.004 <0.004 <0.004 <0.001 ND ND
Phenacetin mg/L 0.002 <0.002 <0.002 <0.001 ND ND
Total Petroleum Hydrocarbons
TRH C6 - C9 Fraction mg/L 0.02 <0.02 <0.02 <0.04 ND ND
TRH C10 - C14 Fraction mg/L 0.05 0.17 0.17 1.4 0.00% 156.69%
TRH C15 - C28 Fraction mg/L 0.1 5.31 5.42 8.2 2.05% 42.78%
TRH C29 - C36 Fraction mg/L 0.05 0.08 0.1 0.67 22.22% 157.33%
TRH+C10 - C36 (Sum of total) (Lab Reported) mg/L 0.05 5.56 5.69 10 2.31% 57.07%
TRH+C10 - C40 (Sum of total) (Lab Reported) mg/L 0.1 5.32 5.44 10 2.23% 61.10%
TRH C6 - C10 Fraction F1 mg/L 0.02 <0.02 <0.02 <0.05 ND ND
TRH C6 - C10 Fraction Less BTEX F1 mg/L 0.02 <0.02 <0.02 <0.05 ND ND
TRH >C10 - C16 Fraction F2 mg/L 0.1 0.71 0.7 2.6 1.42% 114.20%
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TRH >C10 - C16 Fraction Less Naphthalene F2 mg/L 0.1 0.71 0.7 2.6 1.42% 114.20%
TRH >C16 - C34 Fraction F3 mg/L 0.1 4.61 4.74 7.5 2.78% 47.73%
TRH >C34 - C40 Fraction F4 mg/L 0.1 <0.1 <0.1 <0.5 ND ND
Volatile Organic Compounds
1,1,1,2-Tetrachloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1,2,2-Tetrachloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1,1-Trichloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1,2-Trichloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2,3-Trichloropropane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2-Dibromo-3-chloropropane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2-Dibromoethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1-Dichloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2-Dichloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1-Dichloroethene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
cis-1,2-Dichloroethene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
trans-1,2-dichloroethene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,2-Dichloropropane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,3-Dichloropropane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
2,2-Dichloropropane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
1,1-Dichloropropene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
cis-1,3-Dichloropropene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
trans-1,3-dichloropropene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
cis-1,4-Dichloro-2-butene mg/L 0.005 <0.005 <0.005 <0.001 ND ND
trans-1,4-Dichloro-2-butene mg/L 0.005 <0.005 <0.005 <0.001 ND ND
Bromodichloromethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Bromoform mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Bromomethane mg/L 0.05 <0.05 <0.05 <0.01 ND ND
Carbon disulfide mg/L 0.005 <0.005 <0.005 <0.002 ND ND
Carbon tetrachloride mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Chlorodibromomethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Chloroethane mg/L 0.05 <0.05 <0.05 <0.005 ND ND
Chloroform mg/L 0.005 <0.005 <0.005 0.0015 ND ND
Chloromethane mg/L 0.05 <0.05 <0.05 <0.005 ND ND
Dibromomethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Dichlorodifluoromethane mg/L 0.05 <0.05 <0.05 <0.005 ND ND
Hexachlorobutadiene mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Hexachloroethane mg/L 0.002 <0.002 <0.002 <0.0005 ND ND
Iodomethane mg/L 0.005 <0.005 <0.005 <0.005 ND ND
Pentachloroethane mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Trichloroethene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Tetrachloroethene mg/L 0.005 <0.005 <0.005 <0.0005 ND ND
Trichlorofluoromethane ug/L 50 <50 <50 <1 ND ND
Vinyl chloride mg/L 0.05 <0.05 <0.05 <0.0003 ND ND
Legend
ND = Not Detected (RPDs not calculated if both primary and duplicate results are below LOR)
-= Not analysed/calculated
Indicates RPD result does not meet the acceptable criteria
Acceptable RPDs: RPD <= 30%

RPD > 30%, Analysis result < 10 times LOR
RPD <= 50%, Analysis result > 10 times LOR and < 20 times LOR
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 1 

 

N1.0 INTRODUCTION 
Golder Associates Pty Ltd (Golder Associates) has undertaken a review of data quality for the site 
investigation works associated with 6-14 Tennant Street, Fyshwick ACT 2609 (the site). The review includes 
an assessment of the soil, groundwater and surface water sampling procedures and the laboratory analysis 
results provided by Australian Laboratory Services (ALS) and SGS Environmental (SGS). 
N2.0 QUALITY ASSURANCE/QUALITY CONTROL PLAN (QA/QC) 
N2.1 Field Procedures 
N2.1.1 Field Logs 
A summary of activities performed was recorded in a field logbook. Entries for each day commenced on a new 
page, which was dated. Daily field records generally included: 

 Date and time of activities 

 Weather conditions 

 List of subcontractors and personnel 

 Summary of field works 

 Health and safety observations / tool box talks 

 Equipment calibration records, where appropriate. 

At each investigation location, the following general information was recorded and retained by the field staff for 
reporting purposes: 

 Unique sample identification number 

 Date and time of collection 

 Initials of the sampling personnel 

 Designation as to the type of sample (soil, groundwater or surface water) 

 Sample containers 

 Collection method 

 Photographs recorded 

 Field parameters, where appropriate 

 Analyses to be performed on sample 

 Any other relevant comments on sampling appearance (odour, colour, sheen, filtering, preservation, 
etc.). 

Referring to groundwater wells, the following specific information was recorded: 

 Standpipe diameter and stick-up 

 Total depth of the well and thickness of sediment at the base of the well, if any 

 Depth to water and depth to NAPL, if present 

 Calculated height of water in the standpipe and well volume, calculated thickness of NAPL, if present; 

 Sampling time 
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 Type of water quality meter, and calibration update 

 Field physio-chemical parameters readings (VOC at top of case, temperature, pH, turbidity, ORP,  
EC and DO). 

Referring to soil/well installation the following information will also be recorded: 

 Drilling methodology 

 Logging of encountered lithology 

 Samples collection depth 

 Contamination ranking 

N2.1.2 Sampling Methods and Devices 
Soil samples were collected directly from SPT splits, hand augers or hand trowels for borehole locations, and 
from the excavator bucket for test-pits.  Reusable equipment was decontaminated and a new set of 
disposable nitrile gloves were used for each sampling interval.  Immediately after collection, samples were 
placed in new jars and stored in ice chests in the field for transit to the laboratory. 

The primary soil sample was split into subsamples.  One subsample was placed in a glass sample container 
and retained for laboratory analysis.  Another subsample was collected in sealed plastic bag for screening of 
volatile organic compounds (VOCs) using a photo-ionisation detector (PID)1.  Where an asbestos sample or 
EIL parameter sample was required, a third sample was collected in a sealed and labelled plastic bag for 
dispatch to the contract laboratory. 

Golder Associates’ standard procedure for groundwater and surface water sampling is outlined below: 

 All samples were taken during the field investigation using disposable nitrile gloves that were changed 
between locations to minimise cross contamination; 

 For each sampling location, a field sampling record form was completed; this record includes the field 
parameter results, site observations, the time of sampling, the sampling method, the type of bottles filled 
and any Quality Assurance/Quality Control (QA/QC) samples collected; 

 Samples were collected in the field and placed into cool-boxes with ice until they were submitted to a 
National Association of Testing Authorities, Australia (NATA) endorsed laboratory for analysis.  A COC 
form detailing the required analysis accompanied samples delivered to the laboratory; and 

 Copies of the laboratory testing certificates for all samples are included in Appendix L.  The laboratory 
certificates include the results of internal laboratory quality control testing. 

N2.1.3 Equipment Decontamination 
Soil samples were collected directly from the hand trowel, hand auger, SPT splits or excavator bucket. The 
reusable equipment was decontaminated at intervals between sampling events using Golder standard 
decontamination procedures as set out in the Golder Associates Environmental Field Manual.  This included 
washing the reusable equipment in potable water with the phosphate free detergent DeCon 90©, followed by 
a potable water rinse prior to reuse.  

                                                      

1 It is noted that PIDs for test-pits undertaken on the 18 July 2018 (including TP01, TP02, TP03, TP05, TP07, TP08, TP09, TP10, TP11 

and TP12) were not able to be undertaken due to the overnight theft of the PID unit. A replacement unit was not received until the 19 July 

2018. PIDs for some samples from boreholes were not undertaken where there was insufficient sample from the SPT split. 
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The water monitoring equipment used included a YSI Quatro Pro Plus multi-parameter water meter 
(measuring pH, temperature, EC, conductivity and DO) and a water level/interface meter.  The equipment was 
decontaminated with the phosphate free detergent DeCon 90©, followed by a potable water rinse and then 
rinsing with potable water between each location to minimise cross-contamination. 

Decontamination of groundwater sampling equipment was not required as samples were collected using 
single use dedicated tubing. 

N2.1.4 Sample Storage and Transportation 
After sampling, sample containers were stored in ice chests and kept cold (approximately 2°C) and 
transported to the laboratory under appropriate Chain of Custody documentation.  Authorised laboratory 
personnel were required to confirm the integrity of the samples on receipt by signing and dating the chain of 
custody forms. No preservation chemicals were required for the soil samples. 

N2.1.5 Chain of Custody Documentation 
A chain of custody record was utilised by field personnel to document possession of all samples collected for 
off-site laboratory analysis. The chain of custody record included the following information: 

 Project name and number 

 Name(s) of sampler(s) 

 Sample type, identification number and location 

 Date of collection 

 Number, type and size of containers 

 Required analyses 

 Preservatives 

 Signatures documenting change of sample custody 

 Turnaround time required for analytical results. 

The coolers containing the samples were sealed with tape and secured with a signed custody seal.  
The custody seal provided an indication of whether the cooler was opened by unauthorised personnel. 

The original COC record accompanied the samples to the laboratory. A copy of the COC record was placed in 
the appropriate project file. 

N2.1.6 Equipment Calibration 
Equipment used to perform testing or data recording, including the water quality meter, were calibrated to 
manufacturer’s specifications by the supplier prior to use. The calibration records were retained by the field 
engineer/scientist.  

Calibration checks and adjustments were performed as required during field operations. The identification of 
the specific device or equipment calibrated, date, reference standard, results or adjustments made and the 
signature of the person performing the calibration was documented on field data sheets or in the field log 
book. Calibration records are included in Appendix K. 

N2.2 Field QA/QC 
Standard QA/QC procedures were adopted during the assessment process including those for sample 
collection, management and handling. 
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Specific requirements included the use of laboratory prepared containers, decontamination of sampling 
equipment between locations, collection of an appropriate number of quality control samples, preservation of 
samples in ice chests and transport to laboratories under chain of custody documentation within holding times.  

Calibration of all field measurement equipment was carried out by the supplier and the calibration certificates 
retained by the field engineer/scientist. Records for equipment requiring daily calibration was included in field 
notes. Calibration records are included in Appendix K. 

N2.2.1 Field Quality Control Samples 
The following field quality control (QC) samples were collected and analysed as part of this investigation:   

 Intra-laboratory field duplicates (blind replicates): the intra-laboratory field duplicates and corresponding 
primary samples were collected from the same location, preserved, stored, transported, prepared and 
analysed in an identical manner by the primary laboratory however, the duplicate sample was blind 
coded. Intra-laboratory field duplicates provide an indication of the precision or reproducibility of the field 
sampling techniques and analytical results. Intra-laboratory field duplicates were collected at a frequency 
of 5% or greater. Intra-laboratory field duplicate results were assessed by calculating the Relative 
Percentage Differences (RPDs) (Section B1.2.2). 

 Inter-laboratory field duplicates (field triplicate/split sample): individual samples were split in the field and 
placed in two separate containers. One sample was sent to the primary laboratory (ALS) and the 
duplicate sent to an independent check laboratory (SGS). Inter-laboratory field duplicates provide an 
indication of the precision or reproducibility of the analytical results, and were analysed at a frequency of 
5% or greater. Inter-laboratory field duplicate results were also assessed by calculating the RPDs 
(Section B1.2.2). 

 Rinsate blanks: are used to detect contamination originating from field equipment. Rinsate samples were 
collected after an item of equipment was decontaminated to confirm that the decontamination procedures 
were adequate. For this project, one rinsate blank per day of fieldwork was collected and tested. 

 Field spikes (trip spikes) and trip blanks were analysed at a rate of one per laboratory batch when 
sampling materials potentially containing volatiles. 

N2.2.2 Assessment of Duplicates 
The primary, duplicate and triplicate samples are submitted to a laboratory for analysis.  The primary and the 
duplicate go to the primary laboratory to determine the intra laboratory accuracy.  The triplicate is dispatched 
to a separate laboratory to determine the inter laboratory accuracy.  

The duplicate and triplicate sample results are compared with primary sample results using Relative 
Percentage Differences (RPDs).  RPDs are calculated according to the following formula: 

200
ΒΑ
ΒΑ

% 
+

−
=RPD  

Where: A is the concentration of the primary laboratory result per analyte and B is the corresponding duplicate 
or triplicate result. 

RPD values can lie in a range from 0% (indicating perfect correlation between results) to 200% (indicating a 
large divergence in results). 

In calculating RPD values, the following protocols have been adopted according to the particular 
circumstance: 

 Where the laboratory has reported results below the detection limit for both the primary sample and 
duplicate or triplicate sample for a particular analyte, the RPD has not been calculated; 
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 Where the laboratory has reported results below the detection limit for either the primary, duplicate or 
triplicate sample, a RPD has been calculated.  This is performed by using the laboratory limit for the 
undetected sample, and comparing that to the concentration of the detected sample; 

 Where the laboratory reports detectable amounts of a contaminant in both the primary sample and 
duplicate sample or primary sample and triplicate sample a RPD has been calculated and tabulated; and 

 Australian Standard AS4482.1-2005 indicates that acceptably precise results are indicated by a RPD of 
better than 30 to 50 %, but notes that the variation can be expected to be higher for organic analytes 
than inorganic analytes, and higher where there are low concentrations of analytes. Tiered acceptance 
criteria have been adopted for assessment of RPDs as follows: 

▪ Results < 10 times LOR: any RPD acceptable; 

▪ Results ≥ 10 times and < 20 times LOR: RPD < 50% and 

▪ Results ≥ 20 times LOR: RPD < 30%. 

N2.3 Laboratory Analysis 
The National Environment Protection (Assessment of Site Contamination) Measure (ASC NEPM) (Schedules 
B2& B3) requires that Australian laboratories undertaking analyses supporting the assessment of site 
contamination are to be accredited by National Association of Testing Laboratories (NATA) (where 
accreditation exists).  Accreditation is granted after assessment of the technical competence of the laboratory 
and its staff against technical and management system criteria set out in ISO/IEC 17025:2005 (General 
requirements for the competence of testing and calibration laboratories).   

Golder nominated ALS as the primary laboratory for the chemical analysis of soil, groundwater and surface 
water samples. The laboratory selected as the check laboratory for the inter-laboratory duplicate was SGS.  

N2.3.1 Laboratory QA/QC  
The primary laboratory selected for the chemical analysis of soil, groundwater and surface water is ALS. The 
laboratory selected as the check laboratory for the inter-laboratory duplicate is SGS. Both laboratories are 
certified by NATA for the required analyses. Laboratory analysis was conducted in accordance with the 
standard test methods outlined in Schedule B(3) of the NEPM (NEPC 2013), US EPA, APHA or equivalent 
modified methods supported by adequate quality control.   

Laboratory QA/QC for the assessment includes accreditation of laboratories providing analytical services, and 
their internal QA/QC procedures and documentation. Laboratory QA/QC comprised internal duplicates, 
blanks, controls, spikes and surrogates. The laboratory QA/QC results were considered by comparison with 
the laboratory generated control limits. The internal QA/QC results are reviewed and discussed in sections 
below. The results of the internal blank samples were evaluated to demonstrate minimal interference.  

The following internal laboratory quality control (QC) samples were reviewed as part of this investigation: 

 Internal Laboratory Duplicates: are prepared by the laboratory by dividing a field sample into two or more 
aliquots, which is analysed separately to provide an indication of the effect of sample matrix variability on 
precision. These are assessed through the calculation of RPDs.  

 Method Blanks: are contaminant free samples analysed by the laboratory to assess the level of 
contamination that exists in the laboratory analytical system. Results are evaluated by comparison to 
reporting limits. 

 Laboratory Control Samples (LCS): are samples spiked with known concentrations of specific analytes to 
assess the laboratory performance on sample preparation and the analysis procedure.  
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Results are assessed in terms of accuracy by calculating a percent recovery between the observed and 
spiked concentrations. 

 Matrix Spikes: are field samples spiked with known concentrations of specific analytes to assess the 
effects of the sample matrix on the accuracy and precision of analyses. Like laboratory control samples, 
matrix spike sample accuracy is evaluated in terms of a percent recovery between the observed and 
expected spiked compound concentrations. 

 Surrogates: are organic compounds of similar chemical composition, extraction, and chromatography to 
analytes of interest, but which are not normally found in field samples spiked into sample aliquots prior to 
preparation and analysis. Surrogates provide an indication of analytical accuracy and potential matrix 
effects. Percentage recoveries are calculated for each surrogate. 

N2.4 Data Validation 
The objective of the data validation process was to ensure that the data reported can be used to achieve the 
project objectives.  

The validity of all analytical data reported was assessed by a critical review of the QC check sample results.  
The validation process is based upon the following data validation guidance documents: 

 National Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPC 2013); 

 USEPA Contract Laboratory Program National Functional Guidelines for Superfund Inorganic Data 
Review (US EPA 2010); and 

 USEPA Contract Laboratory Program National Functional Guidelines for Superfund Organic Methods 
Data Review (US EPA 2008). 

Accuracy and precision measurements from the appropriate QC check samples were compared with the 
analytical DQIs to assess the quality of the analytical data. Should data be found to fall outside acceptable 
limits of accuracy and precision, appropriate corrective actions will be investigated.  

The data was also evaluated to assess the reproducibility, comparability and completeness of the data. Upon 
review of the DQIs, an assessment was made as to whether the data can be relied upon for the purposes of 
the investigation.  

N2.5 Data Quality Indicators (DQIs) 
Data Quality Indicators (DQIs) are developed based on the following parameters: 

 Precision: A quantitative measure of the variability (or reproducibility) of data;  

 Accuracy: A quantitative measure of the closeness of reported data to the “true” value; 

 Representativeness: The confidence (expressed qualitatively) that data are representative of each media 
present on site; 

 Completeness: A measure of the amount of useable data from a data collection activity, and whether it is 
all the data required to enable the objectives to be met; and 

 Comparability:  The confidence (expressed qualitatively) that data may be considered to be equivalent 
for each sampling and analytical event. 

The measures/criteria employed to enable review of these parameters are described below. 
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Precision 

Field precision was monitored through the use of Golder’s Standard Operating Procedures (SOPs) and 
ensuring that these are complied with throughout the sampling event(s). Suitable performance indicators for 
assessment of laboratory precision include performance of intra-laboratory and inter-laboratory duplicate 
sample sets through calculation of Relative Percentage Differences (RPD). 

Accuracy (Bias) 

Accuracy in the field activities was monitored through the use of SOPs and ensuring that these are complied 
with throughout the sampling event(s).  

The closeness of the reported data to the “true” value was assessed through review of performance of:   

 Method blanks, which are analysed for the analytes targeted in the primary samples;  

 Laboratory duplicates; 

 Matrix spike sample sets; 

 Surrogate spikes; and  

 Laboratory control samples.   

Representativeness 

To ensure representativeness of the field data, all appropriate media was sampled as identified in this report. 

To ensure the data produced by the laboratory was representative of conditions encountered in the field, the 
following steps were taken: 

 Blank samples were run at the laboratory in parallel with field samples to confirm there are no 
unacceptable instances of laboratory artefacts; 

 Review of RPD values for field and laboratory duplicates to provide an indication that the samples are 
generally homogeneous, with no unacceptable instances of significant sample matrix heterogeneities; 
and 

 The appropriateness of collection methodologies, handling, storage and preservation techniques will be 
assessed to ensure/confirm there was minimal opportunity for sample interference or degradation (i.e. 
volatile loss during transport due to incorrect preservation/transport methods/sampling technique for 
example). 

Completeness 

In assessing the completeness of the field data the following was considered: 

 All critical locations and depths sampled; 

 Representative samples collected; and 

 An appropriately experienced sampling team was engaged in the investigation program. 

In validating the degree of completeness of the analytical data sets acquired during the program the following 
was considered: 

 Whether SOPs for sampling protocols have been adhered to; and 

 Copies of all project chain of custody (COC) documentation were reviewed and presented. 

It can therefore be considered whether the proportion of “useable data” generated in the data collection 
activities is sufficient for the purposes of the land use assessment.   
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Comparability 

In the event that the reported data sets are comprised of data sets from separate sampling events, issues of 
comparability between data sets are reduced through adherence to the same SOPs on each data gathering 
activity.   

In addition, the data was collected by experienced samplers and National Association of Testing Authorities, 
Australia (NATA) accredited laboratory methodologies were employed in all laboratories.  

N3.0 QUALITY ASSURANCE / QUALITY CONTROL REVIEW 
The following sections provide a review of data quality for the investigation works. The review includes an 
assessment of the soil, groundwater and surface water sampling procedures and the laboratory analysis 
results provided by ALS and SGS. 

Detailed data validation sheets for each laboratory batch are included in Appendix M.  

N3.1 Assessment of Field Quality Assurance 
N3.1.1 Sample Preservation  
Following collection, samples were placed directly into cool boxes with ice prior to being transported to the 
primary laboratory. Secondary duplicates were subsequently forwarded from the primary laboratory to the 
secondary laboratory. The temperature of the samples was recorded by both laboratories on receipt.  

The temperature of samples recorded by the primary laboratory (ALS) were between 0.1 °C and 5.6 °C which 
generally indicates adequate chilling and preservation of samples.  

The temperature recorded by the secondary laboratory (SGS) ranged between 1.2 °C and 7.2 °C.  

N3.1.2 Rinsate Samples 
Rinsate samples collected during soil, groundwater and surface water sampling events were tested for a 
range of contaminants including metals, TRH and BTEX. The rinsate analysis results are reported in Table I. 

A total of 6 rinsates were analysed during the field investigation. Laboratory results reported were below the 
laboratory reporting limits with the exception of the following: 

 ES1821301: Zinc (9 µg/L) was detected in sample RB100. 

The concentrations of zinc detected was marginally above the detection limit (5 µg/L) and therefore, are not 
expected to significantly impact the overall integrity of the results. 

N3.1.3 Trip Blanks 
A total of four trip blanks were analysed during the field investigation. A review of trip blank results indicates 
that the results reported were below the laboratory reporting limits and were considered acceptable.  

N3.1.4 Trip Spikes 
A total of four trip spikes were analysed during the field investigation. A review of trip spike recoveries 
indicates that the recoveries reported by ALS were within the acceptable control limits.  

N3.1.5 Field Duplicates and Triplicates 
The duplicate and triplicate samples were tested for a range of analytes consistent with the analytical program 
for the primary soil, groundwater and surface water samples. Duplicate and triplicate results and calculated 
RPDs are documented in the data validation records presented in Appendix M.  The rate of duplicate analysis 
is included in Table N1 below. 
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Table N1: Duplicate analysis rates 

Analyte No of Samples 
(Phase 2 ESA) 

No of Primary 
Duplicates 

Primary 
Duplicate 
Analysis Rate 
(%)  

No of 
Secondary 
Duplicates  

Secondary 
Duplicate 
Analysis Rate 
(%) 

Soil  

TRH 54 3 5.6% 3 5.6% 

BTEXN 54 3 5.6% 3 5.6% 

Metals 54 3 5.6% 3 5.6% 

PAHs 54 3 5.6% 3 5.6% 

PCB 14 1 7.1% 1 7.1% 

VOC 31 2 6.5% 2 6.5% 

SVOC 20 1 5.0% 1 5.0% 

Asbestos 35 0 0.0% 0 0.0% 

EIL parameters 10 0 0.0% 0 0.0% 

Water (Surface water and groundwater samples) 

TRH 8 2 25.0% 2 25.0% 

BTEXN 8 2 25.0% 2 25.0% 

Total Metals 2 1 50.0% 1 50.0% 

Dissolved 
Metals 

6 1 16.7% 1 16.7% 

PAHs 8 2 25.0% 2 25.0% 

PCB 8 2 25.0% 2 25.0% 

VOC 8 2 25.0% 2 25.0% 

SVOC 8 2 25.0% 2 25.0% 

 

The results of duplicate and triplicate analysis were assessed by calculating the RPDs between the primary 
and duplicate samples and the primary and triplicate samples.  An RPD of 0% represents perfect agreement 
in results while the maximum level of divergence is reflected in an RPD value of 200%.  RPDs cannot be 
calculated if both results are below the laboratory detection limits.   

The RPDs calculated were generally within the acceptable laboratory based data quality objectives. The 
following exceedances were noted: 

 BH12_0.8 / QCB101 – The field triplicate RPD for chromium (44.8%). 
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 BH05_180727 / QCB202 – The field triplicate RPDs for TRH C10-C14 (156.69%), TRH C15-C28 (42.78%), 
TRH C29-C36 (157.33%), TRH +C10-C36 (57.07%), TRH+C10-C40 (61.10%), TRH>C10-C16 (114.20%), 
TRH>C10-C16 less naphthalene (114.20%) and TRH>C16-C34 (47.73%). 

N3.2 Assessment of Laboratory Quality Assurance 
N3.2.1 Holding Times 
Review of the analytical certificates indicates that the analyses were performed within the required holding 
times with the exception of the following: 

 ES1821301: Three samples (BH08_0.5, BH11_0.0 and BH14_0.5) exceeded the holding times for pH in 
soil by three days. 

 ES1821370: One sample (TP06_0.5) exceeded the holding times for pH in soil by one day. 

 ES1821756: One sample (TS108) exceeded the holding times for TRH and BTEX in soil by four days 
and one sample (TB108) exceeded the holding times for TRH and BTEX in soil by two days. 

The holding time exceedances are associated with samples analysed for pH (used to calculated site specific 
EILs) or for quality control samples (trip spike and trip blank). The site specific EILs were calculated based on 
an average across 10 samples (refer to Table G, attached). Given that the pH of four samples where holding 
time exceedances were noted are generally similar to the remaining samples analysed within holding time, the 
exceedances are unlikely to have a significant impact on the overall outcomes of the assessment. 

The trip spike (TB108) was analysed four days outside holding time. The corresponding trip blank (TB108) 
was analysed two days outside holding time. Given that the trip spike results were within the acceptable 
control limits this is unlikely to have a significant impact on the validity of the data.  

N3.2.2 NATA Accreditation 
Some of analyses performed were not able to be NATA-accredited.  Notably, this applied to the analysis of 
asbestos in soil to the reporting limits required by the WA DoH 2009 assessment guidance, which has been 
incorporated into the NEPM (NEPC 2013). ALS is also not NATA accredited for analysis of Soil Particle 
Density (Clay/Silt/Sand) associated with analysis for clay content required to calculate EILs.  

SGS is not NATA accredited for EPN, prothiophos (tokuthion) and tetrachlorvinphos (stirophos), and some 
calculated results including total VOC, total chlorinated VOC, total halogenated VOC, total MAH, total THM, 
total volatile chlorinated hydrocarbons, total chlorinated hydrocarbons VIC EPA, total other chlorinated 
hydrocarbons VIC EPA (SGS is accredited for individual VOC's), carcinogenic PAHs BaP TEQ, total PAHs 
(VIC EPA Guidelines), and total PAHs.  

N3.2.3 Method Blanks 
The primary laboratory and secondary laboratory method blanks were tested for the range of contaminants 
that were analysed in each batch, as determined from the COC documentation accompanying the samples.  
Laboratory results reported were below the laboratory reporting limits. Overall, the method blank results 
indicate satisfactory hygiene in sample preparation and analysis. 

N3.2.4 Laboratory Control Spikes Recoveries 
A review of laboratory control spikes (LCS) generally indicates LCS were within the laboratory control limit. 
The following LCS exceedances were reported: 

 Batch ES1821301 (soil) – LCS recoveries for 4-aminobiphenyl (34.4%) and hexachlorocyclopentadiene 
(20.8%) were less than the lower control limits (36-102% and 24-108% respectively). 
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 Batch ES1821370 (soil) – LCS recoveries for 2.4-dimethylphenol (111%), hexachlorobenzene (112%) 
and fenthion (119%) were greater than the upper control limits (14-108%, 59-111% and 60-116% 
respectively). 

 Batch ES1821756 (soil) – LCS recovery for 2.4-dimethylphenol (112%) was greater than the upper 
control limit (14-108%) and hexachlorocyclopentadiene (20%) was less than the lower control limit (24-
108%). 

 Batch ES1822222 (soil) – LCS recovery for exchangeable magnesium (113%) was greater than the 
upper control limit (80-110%) 

 Batch ES1822222 (water) – LCS recoveries for n-nitrosopiperidine (61%), nitrobenzene (62.9%) 
isophorone (65.3%), 4-aminobiphenyl (55.7%), bis(2-chloroethyl) ether (63.3%) and 2-nitroaniline 
(59.8%) were less than the lower control limits (62-107%, 68-112%, 68-111%, 60-112%, 69-112% and 
61-110% respectively). 

Nine LCS recovery exceedances were less than the lower control limit indicating the potential for under-
reporting and five were greater than the upper control limit indicating the potential for over-reporting. It is noted 
that these exceedances were generally marginal (i.e. less than 6%) and are therefore considered unlikely to 
impact the overall assessment of site suitability. 

N3.2.5 Matrix Spike Recoveries 
A review of matrix spike recoveries generally indicates matrix spike recoveries were within the laboratory 
control limits. Matrix spike exceedances were reported for two batches including: 

 Batch ES1821756 (soil) – Matrix spike recoveries for 1.1-dichloroethene (66.6%), trichloroethene 
(63.3%), TRH C6-C9 (63.7%), TRH C6-C10 (54.2%), benzene (66.5%), meta- & para-xylene (68.6%), 
ortho-xylene (68.7%) and naphthalene (54.6%) sample in an anonymous sample were outside data 
quality objectives.      

 Batch ES1822222 (water) – Matrix spike recovery for 2-chlorophenol (44.9%) for sample SW04 was less 
than the lower data quality objective (60-130%). 

Matrix spike recovery exceedances were reported for anonymous samples in batch ES1821756. These 
exceedances are not expected to affect the integrity of the results as anonymous samples are unlikely to be 
representative of project matrices.  

The matrix spike recovery for 2-chlorophenol (44.9%) in sample SW04 indicates the potential for under-
reporting. It is noted that concentrations of phenols in sample SW04 were below the detection limit, 
furthermore the detection limit for 2-chlorophenol (of 2 µg/L) is orders of magnitude below the adopted criteria. 
Therefore, this exceedance is unlikely to have a significant impact on the overall assessment of site suitability.  

N3.2.6 Internal Laboratory Duplicates 
A review of laboratory internal duplicates indicates that RPDs reported were within the laboratory control limit 
or below the LOR. 

N3.2.7 Surrogate Recoveries 
A review of surrogate spike recoveries indicates that surrogate recoveries reported were generally within 
acceptable control limits. Surrogate recovery exceedances were reported for two batches including: 

 Batch ES1821301 (soil) – Surrogate recoveries of 2.4.6-tribromophenol for samples BH14_1.0 (29%), 
BH12_0.8 (39.3%) and QCA101 (38.3%) were less than the lower data quality objective (40-138%). 

 Batch ES1821370 (soil) – Surrogate recoveries for 2-chlorophenol-D4 in samples TP06_1.0 (59.8%), 
TP06_2.5 (39.2%), TP12_0.5 (65.5%) and QCA105 (45%), 2.4.6-tribromophenol in samples TP06_1.0 
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(8.58%), TP06_2.5 (4.63%), TP12_0.5 (28.4%) and QCA105 (14.7%), and 2.4.6-tribromophenol in 
sample TP06_2.5 (3.42%) were less than the lower data quality objective. 

The surrogate recovery exceedances indicate the potential for under-reporting. ALS noted that the poor 
recoveries were due to sample heterogeneity and were confirmed by re-extraction and re-analysis. Given that 
the majority of sampled were collected in fill material poor sample heterogeneity is expected.  

https://golderassociates.sharepoint.com/sites/189583711/deliverables/1895837-038-r-reva phase 2 esa/rev1/appendices/app n - qaqc review/appendix n - qaqc plan and review.docx 
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O1.0 INTRODUCTION 
Golder Associates Pty Ltd (Golder) has prepared this Remediation Action Plan (RAP) on behalf of Hi Quality 
Group (Hi Quality) as part of the proposed development works at 6-14 Tennant Street, Fyshwick, ACT. The 
proposed works include: 

 Removal and validation of two above ground storage tanks (ASTs) located on the southern block; 

 Removal and validation of one below ground concrete tank formerly containing oily-water on the northern 
block; 

 Validation of a former transformer on the southern block; 

 Asbestos removal and characterisation works where impacted surface soils were identified on the 
northern block; and 

 Additional intrusive investigations to address data gaps identified in the Phase 2 Environmental 
Assessment and/or assist in development of the Asbestos Management Plan (AMP). 

O1.1 Objectives 
The objectives of this RAP include: 

 Defining the requirements of the remediation validation works to ensure the site is suitable for the 
proposed land use and will pose no unacceptable risk to human health or to the environment; 

 To ensure that works are conducted in accordance with relevant guidance documents; and 

 Documenting the controls to be implemented to manage risks to human health and the environment 
during remediation works. 

O1.2 Scope 
The scope of this RAP includes: 

 Identifying the regulatory and legislative framework for the remediation works as well as identifying the 
necessary approvals and licences (if any) required by regulatory authorities to enable the remediation 
works to proceed; 

 Establishing remediation goals to ensure above-mentioned remediation objectives are realised.  This 
includes the identification soil remediation requirements (the extent and type of contamination requiring 
remediation) and applicable human health and environmental assessment criteria; 

 Documenting the proposed remediation strategy in accordance with the relevant guidance documents 
and establishing the necessary controls to complete the remediation work in a safe and environmentally 
acceptable manner; and 

 Documenting suitable remediation validation protocols and sampling requirements. 

O1.3 Contact Details 
The contact details which may be required during implementation of the RAP are included in Table 1. This 
table will be updated prior to the commencement of remedial works. 

Table 1: Site Contact Details 

Role Contact Details 

Site Superintendent Richard Iles 
Hi Quality Group  
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Role Contact Details 

riles@hiquality.com.au 

Environment Consultant To be confirmed 

Site Auditor Tom Onus  
Ramboll Australia Pty Ltd 
02 9954 8133 

ACT Environment Protect Authority 13 22 81 
environment.protection@act.gov.au 

Remediation Contractor To be confirmed  

 
O2.0 SITE CONTAMINATION SUMMARY 
O2.1 ASTs – Southern Block 
The Phase 1 PSA (Golder, 2018) identified two ASTs in adjoining bunds (refer to Figure O1) on the southern 
block including: 

 One large AST inferred to be associated the former boiler in Building 17 (likely containing diesel); and 

 One small AST marked as containing diesel. 

The Phase 2 ESA included two boreholes (BH12 and BH13) advanced adjacent to the ASTs. Two soil 
samples from each borehole were analysed for metals (arsenic, cadmium, copper, chromium, lead, mercury, 
nickel and zinc), total recoverable hydrocarbons (TRH), benzene, toluene, ethylbenzene, xylene, naphthalene 
(BTEXN), polycyclic aromatic hydrocarbons (PAHs) and volatile organic compounds (VOCs). Concentrations 
of TRH Fraction F2 (69 mg/kg) and F3 (100 mg/kg) below the adopted assessment criteria were detected at 
0.8 mbgl at BH12. Remaining concentrations of TRH, and concentrations of BTEXN, PAHs and VOCs were 
below the laboratory limit of reporting. 

A groundwater monitoring well was installed at borehole BH12. The standing water level recorded in the well 
was 4.10 mbtoc (570.62 mAHD). A groundwater sample was collected and analysed for dissolved metals, 
TRH, BTEX, PAHs, PCBs, VOCs and SVOCs. With the exception of dissolved zinc, concentrations detected 
in groundwater were below the laboratory limit of reporting.  

O2.2 Below-Ground Tank – Northern Block 
The Phase 1 PSA (Golder, 2018) identified a below-ground concrete oily-water tank located on the northern 
block associated with former Boiler House (Building 5). The Phase 2 ESA included one borehole (BH02) 
advanced adjacent to the tank which was converted to a groundwater monitoring well.  

Two soil samples were analysed from BH02 for metals, TRH, BTEX, PAHs and VOCs. Concentrations in soil 
of TRH, BTEX, PAHs and VOCs were below the detection limit and concentrations of metals were below the 
adopted criteria.  

The standing water level recorded in the well was 3.05 mbtoc (571.52 mAHD). A groundwater sample was 
collected and analysed for dissolved metals, TRH, BTEX, PAHs, PCBs, VOCs and SVOCs. With the 
exception of dissolved zinc, concentrations detected in groundwater were below the laboratory limit of 
reporting.  
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O2.3 Former Transformer – Southern Block 
Two former substations, one on each the northern and southern block, were identified during the Phase 1 site 
inspection. The former substation on the northern block was removed prior to the Phase 2 intrusive works and 
as such investigation locations were advanced directly over the position of the former transformer. It is 
therefore considered that further validation sampling is not required for the transformer on the northern block. 

The former transformer on the southern block was present during the Phase 2 intrusive works and as such 
test-pits TP07 and TP08 were conducted adjacent to the concrete transformer pad. A borehole (BH08) was 
also advanced adjacent to the concrete pad and converted to a groundwater monitoring well. 

Two soil samples from each test-pit and borehole location were analysed for asbestos, metals, TRH, BTEX, 
PAHs, and PCBs. Concentrations were either below the detection limit or below the adopted criteria. 

The standing water level recorded in the well (BH08) was 2.25 mbtoc (571.58 mAHD). A groundwater sample 
was collected and analysed for dissolved metals, TRH, BTEX, PAHs, PCBs, VOCs and SVOCs. 
Concentrations detected in groundwater were below the laboratory limit of reporting.  

O2.4 Asbestos 
Asbestos was identified in soil (>7 mm asbestos containing material (ACM) and/or <7mm asbestos fines / 
fibrous asbestos (AF/FA)) at five investigation locations during the Phase 2 ESA above the HSLs for 
commercial/industrial land use criteria including: 

 TP01_0.0 (0.77 %w/w >7mm ACM); 

 TP02_0.0 (0.23 %w/w >7mm ACM and 0.06 %w/w <7mm AF/FA); 

 BH05_0.0 (0.003 %w/w <7mm AF/FA); and 

 TP06_2.5 (0.142 % w/w <7mm AF/FA).   

Locations TP01, TP02 and BH05 are all located in the vicinity of the former substation on the northern block 
and in close vicinity to Building 1. Potential ACM fragments were identified on the ground surface during the 
site inspection and during the intrusive investigation surrounding Building 1. It is likely that the asbestos in this 
area is either associated with the uncontrolled demolition of the former substation or with the partial demolition 
of Building 1 rather than fill material.  

TP06 was located in the south-east portion of the northern block, targeting an area of historical filling. The 
asbestos detected at this location is considered to be associated with either general filling in the area or buried 
demolition waste.  

O2.5 Phase 2 ESA Areas of Uncertainty 
A number of data gaps were identified in the Phase 2 ESA as listed in Table 2.Where warranted, further 
investigation and/or validation sampling is to be undertaken. 

Table 2: Areas of Uncertainty Identified in the Phase 2 ESA 

Data Gap Comments 

A groundwater grab sample was collected and 
analysed from BH14 as the groundwater well did not 
recharge sufficiently.  

The entire groundwater network will be re-sampled 
as part of the remediation validation works (refer to 
Section O6.0).  

Hydrocarbon impacted groundwater was identified at 
BH05 near the former substation on the northern 

No additional intrusive works are currently proposed 
given that groundwater extraction is considered 
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Data Gap Comments 

block, exceeding the adopted drinking water criteria. 
The hydrocarbon impacted groundwater has not 
been delineated. 

unlikely and as there are no planned excavation 
works in this area. 

A groundwater well was not installed at BH07 as 
groundwater was not observed during drilling, and 
as such there is an absence of groundwater wells 
along the down-gradient boundary of the northern 
block.  

BH07 was advanced through fill and residual soil to 
refusal on bedrock and left open overnight to identify 
if groundwater seepage was present, however, was 
determined to be dry the following day. This same 
process was undertaken at other wells install at the 
site. No additional groundwater wells are proposed 
to be installed. 

Surface water samples were not able to be collected 
from the creek immediately to the east of the site. 
The creek was inspected, however, was dry during 
sampling. As such potential contaminant loads 
originating from the site may not have been 
captured. 

No additional surface water sampling is currently 
proposed as surface water concentrations in the 
Molonglo River were generally below the adopted 
guidelines.   

The origin and quality of fill material used to 
construct the elevated unloading platform is 
unknown and has not been assessed.  

The elevated unloading platform is to be retained 
during development. As such, while the elevated 
unloading platform is potentially constructed of fill 
material, the platform it is not considered to be 
present contamination risk to the future 
development. 

Lateral delineation of fill material, particularly in the 
south-eastern portion of the northern and southern 
block, has not been undertaken. 

No additional intrusive works are currently proposed 
as contaminant levels in the fill material were 
generally low. The potential to encounter asbestos in 
fill material will be managed through the Asbestos 
Management Plan and additional test-pitting in areas 
where excavation is proposed.  

Vertical and / or lateral delineation of asbestos in 
soils has not been undertaken. Further, 10 L bulk 
screening for asbestos was not undertaken. As such 
the presence of asbestos in fill material across the 
site cannot be precluded.  

Additional test-pitting is proposed in the south-
eastern portion of the northern block where asbestos 
was detected and excavation is proposed during the 
construction of three dams.  

Vertical and / or lateral delineation of hydrocarbon 
impact in soil at BH04, BH05 and BH14 has not 
been undertaken.  

Soil exceedances were of ecological criteria of TRH 
only, and as such it is considered that further 
assessment or management of TRH in soil is not 
warranted.  

Two former substations, one on each the northern 
and southern block, were identified during the Phase 
1 site inspection. The former substation on the 
northern block was removed prior to the Phase 2 

Samples will be collected below the concrete pad as 
part of the remediation validation works (refer to 
Section O6.2).  
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Data Gap Comments 

intrusive works and as such investigation locations 
(TP01 and BH05) were advanced directly over the 
position of the former transformer. TP02 was 
advanced slightly down-gradient. The former 
transformer on the southern block was present 
during the Phase 2 intrusive works and as such test-
pits TP07 and TP08 were conducted adjacent to the 
concrete transformer pad. A borehole (BH08) was 
also advanced adjacent to the concrete pad and 
converted to a groundwater monitoring well. The 
absence of information directly beneath the concrete 
pad for the transformer on the southern block is 
therefore considered to be a data gap. 

The hazardous materials survey (Appendix G) 
notes fuel / oil drums throughout the site. The drums 
were not identified during Phase 1 inspection or 
subsequently during Phase 2 site works. It is unclear 
where the drums were historically located on the 
site. 

This RAP includes an unexpected finds protocol 
(refer to Section O9.4.2.1) which should be 
implemented if drums (or associated contamination) 
are unexpectedly encountered. 

 
O3.0 REGULATORY REQUIREMENTS AND RELEVANT GUIDELINES 
O3.1 Environment Protection Act 1997 
The Environment Protection Act 1997 (the EPA Act) is the primary EPA Act under which contaminated land is 
regulated in the ACT and provides the legislative framework necessary for environmental protection. This RAP 
has been completed with reference to the following relevant guidance documents endorsed under the EPA 
Act: 

 National Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPC 2013) 

 The Contaminated Sites Environment Protection Policy (CSEPP) (EPA 2017a). 

The EPA Act establishes the independent statutory role of the ACT EPA which endorses the use of the ASC 
NEPM for the assessment of sites containing or suspected of containing fuel storage tanks. The ACT EPA 
provides a number of information sheets detailing the requirements for sites containing above ground and 
underground fuel storage tanks and the disposal of soil from these sites including: 

 Information Sheet No. 1: Contaminated Sites - Decommissioning, Assessment and Audit of Sites 
Containing Above Ground or Underground Fuel Storage Tanks, February 2014  

 Information Sheet No. 3: Contaminated Sites - Requirements for the Assessment and Validation of Sites 
Containing Above Ground or Underground Fuel Storage Tanks in the ACT, December 2014  

 Information Sheet No. 4: Contaminated Sites - Requirements for Re-use and Disposal of Contaminated 
Soil, June 2015 

 Environmental Guidelines for Service Station Sites and Hydrocarbon Storage, January 2014  
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 ACT’s Environmental Standards: Assessment and Classification of Liquid and Non-liquid Wastes, June 
2000  

The Contaminated Sites Environment Protection Policy (CSEPP) also identifies a number of interstate 
reference and guidance documents which may be applied in the ACT in the absence of local documents 
including: 

 Guidelines for Consultants Reporting on Contaminated Site, NSW Office of Environment and Heritage, 
2011  

 UPSS Technical Note: Site Validation Reporting, NSW Department of Environment, Climate Change and 
Water, 2010 

 Technical Note: Investigation of Service Station Sites, NSW EPA, 2014  

O3.2 Planning and Development Act 2007 
Under the Planning and Development Act 2007 the removal of fuel tanks constitutes ‘development’ and 
development approval is required. It is noted that an Environmental Impact Statement (EIS) is currently being 
prepared for the site. The Phase 2 ESA, including this RAP, will form part of the EIS. As per Information Sheet 
No. 1, the development application must include details of the proposed works including the following: 

 Drawings which detail the location and size of the tanks and associated facilities (i.e. vent pipes, lines 
and bowsers) within the site and any proposed soil stockpile and land-farm areas (refer to Figure O1); 
and 

 Environmental controls (i.e. sediment & erosion, leachate, dust, noise, and odour) and occupational 
health and safety procedures for the works (refer to Section O9.0). 

O3.3 Waste Management and Resource Recovery Act 2016 
The Waste Management and Resource Recovery Act (2016) (the WMRR Act) aims to promote best-practice 
waste management and waste minimisation. The Waste Management and Resource Recovery Regulation 
2017 (the Waste Regulation) requires documentation and approvals for the handling, off-site transport and 
disposal of waste such as soil and concrete during the remediation works. The waste must be characterised 
according to the ACT’s Environmental Standards: Assessment and Classification of Liquid and Non-liquid 
Wastes. Furthermore, the disposal of contaminated material to landfill requires the approval of the ACT EPA. 

The Waste Regulation indicates that the waste transporter must record the following: 

 The place where waste was collected by the transporter; 

 The date on which waste was collected by the transporter; 

 The waste categories collected by the transporter; 

 The amount of waste in each load collected by the transporter; and 

 Details of each waste facility to which the transporter delivered waste. 

O3.4 Work Health and Safety Act 2011 
The proposed tank removal works should be completed with reference to the following ACT guidance 
documents made under the Work Health and Safety Act 2011 (the WHS Act): 

 WorkSafe ACT Code of Practice: Demolition Work 2015 

 WorkSafe ACT Code of Practice: Excavation Work 2015 
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Specific demolition control measures for AST and/or associated pipeline removal works should include the 
requirement to determine previous use and to remove any hazardous chemicals.  Delivery lines and vent 
pipes should be purged.  The tanks should be emptied and certified by a competent person as being free of 
gas, flammable vapours or other hazardous chemicals.  

Other precautions include prevention of pollution incidents associated with the works and restriction of hot 
works where there is a chance that flammable material may be present as a result of leakage/spillage or after 
cleaning out the tank/pipe. 

It is further noted that under the Work Health and Safety Regulation 2011 there may be a requirement to notify 
Comcare as per Schedule 11 hazardous chemicals and abandonment of tanks notifications. 

The works should also be completed with reference to the following: 

 WorkSafe ACT Code of Practice: How to Safely Remove Asbestos 2014 

 WorkSafe ACT Code of Practice: How to Manage and Control Asbestos in the Workplace 2014 

Further, the requirements for transporting waste containing asbestos in the ACT are detailed in Guidance 
Note 114 (EPA 2017b). 

 
O4.0 VALIDATION DATA QUALITY OBJECTIVES 
The DQOs process is used to define the type, quantity and quality of data needed to support decisions 
relating to the environmental condition of the site following the proposed asbestos removal works.   

The DQO process provides a systematic approach for defining the criteria that a data collection design should 
satisfy, including when, where and how to collect samples or measurement; determination of tolerable 
decision error rates; and number of samples or measurements that should be collected.  

For the proposed validation and soil characterisation works at the site, DQOs have been developed in 
accordance with the seven-step process adopted in the NEPM (NEPC 2013) and based on US EPA guidance 
documents.  The seven-step process as applied to the proposed soil validation and characterisation is 
described below. 

Table 3: The Seven-Step DQO Process 

DQO Step Discussion 

1. State the 
problem 

The Phase 1 and 2 identified two ASTs, one below-ground oily-water tank and a former 
transformer at the site which are required to be removed as part of the site 
redevelopment works and to eliminate potential ongoing sources of contamination. The 
Phase 2 also identified asbestos in surface soils and fill material.  
 
The goal of the remediation works is to remove potential contaminant sources (i.e. 
ASTs, associated fuel/vent lines and bunds etc).  Where impacted soils remain 
following remediation, the aim is to manage the residual contaminated soils to render 
the site suitable for the proposed commercial/ industrial land use.  This should remove, 
to the maximum extent practicable, the risk to human health and the environment from 
potential contaminants at the site. 

2. Identify the 
decision or goal of 
the investigation 

Areas of the site are to undergo AST, below-ground tank and transformer (and 
associated infrastructure) removal works to allow redevelopment of the site and to 
minimise unacceptable risks to future site users and/or the environment. Removal of 
asbestos impacted surface soils and further investigation of asbestos impacted fill 
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DQO Step Discussion 

material will also be undertaken to minimise risk and inform future management plans 
(i.e. the Asbestos Management Plan). 

The preferred remediation option is to remove and dispose (off-site) the ASTs, below-
ground tank and transformer (and related infrastructure), and surface soils containing 
asbestos, and validate the underlying soils.  

The key decisions to be made are as follows:  

 Have the contaminant sources been removed to the extent possible? 

 Does residual soil contamination exist? 

 Where residual contaminated soil remains, does it present a risk to future site 
users? Where an unacceptable risk is indicated, remediation and/or management 
options will need to be considered to address the risk to meet the site remediation 
objectives. For example, excavation and treatment or off-site disposal of soil 
underlying the AST bunds may be required. 

 Can the risks posed from residual (if any) contaminants contained on the site be 
managed in a site-specific long-term environmental management plan (LT-EMP)? 

3. Identify the 
information inputs 

The primary inputs to determining whether residual contamination exists at the site and 
if the site is suitable for the intended future land use include the collection of objective 
evidence that complies with ACT endorsed guidelines.  It is proposed that this will be 
completed by: 

 Confirming the removal of identified contaminant sources (such as the ASTs 
through tank destruction certificates), visual validation and collection of soil 
validation samples; and 

 Confirmation through waste tracking documentation that soils from remediation 
excavations (if required) and concrete have been appropriately classified and 
disposed to a licensed waste disposal facility. 

4. Define the 
boundaries 

The site covers approximately 102,109 m2 and is located at 6-14 Tennant Street, 
Fyshwick, ACT.  

The two ASTs are located on the southern block. The bunded area of the ASTs have a 
footprint of approximately 80 m2. Following removal of the ASTs and associated 
infrastructure, test-pits will be excavated into the underlying soil/fill materials to a 
minimum of 0.5 mbgl to enable to collection of validation samples.  

The below-ground tank is located on the northern block. The tank is circular and has a 
diameter of approximately 4 m.  

The concrete pad containing the former transformer on the southern block has an area 
of approximately 45 m2. Following removal of the concrete pad and associated 
infrastructure, test-pits will be excavated into the underlying soil/fill materials to a 
minimum of 0.5 mbgl to enable to collection of validation samples. 
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DQO Step Discussion 

A 10 m perimeter around the buildings on the northern block where asbestos was 
identified in surface soils is approximately 3,500 m2. Following a 100 mm scrape of 
surface soils, soil characterisation samples of the underlying surface will be collected 
on a 10 x 10 m grid.  

Three dams are proposed to be constructed in the south-eastern portion of the 
northern block. Asbestos in fill material was identified in this area. The dams will 
occupy approximately 4,000 m2. Test-pits on a 10 x 10 m grid will be advanced to 
assess for the potential of asbestos in fill material.  

5. Develop the 
analytical 
approach / 
decision rules 

The results of analytical data for validation samples will be compared to the criteria 
identified in Section O5.0.  Should exceedances be identified, excavation (to the 
extent practicable) and backfilling with validated clean materials will be undertaken, 
and the excavations validated.  The proposed validation sampling and analytical 
schedule is detailed in Table 9Error! Reference source not found.. 

A decision on the acceptance of the analytical data will be made on the basis of the 
DQI (see Section O6.6).   

6. Specify the 
performance or 
acceptance limits 

The validation sampling will be conducted using a systematic strategy, generally 
adopting a grid based approach, unless areas of staining or hydrocarbon impact are 
observed.  

The validation sampling strategy adopted for validation of the ASTs will be in 
accordance with the NSW EPA Technical Note for the Investigation of Service Station 
Sites which recommends one sample per 25 m2 at depth intervals of 0-0.2 m and 0.2-
0.5 m to confirm removal of gross contamination. As such four sample locations are 
recommended under the footprint of the ASTs. 

The validation strategy for the below-ground tank will also be in accordance with the 
NSW EPA Technical Note for the Investigation of Service Station Sites which 
recommends a minimum of two samples per tank. 

Validation sampling under the concrete pad associated with the transformer will be 
undertaken at a rate of one sample per 25 m2 at depth intervals of 0-0.2 m and 0.2-0.5 
m to confirm removal of gross contamination.  

The asbestos characterisation strategy for surface soils surrounding the buildings and 
fill material in the south-eastern portion of the northern block will be in accordance with 
the NEPM Schedule B1 (NEPC 2013) which notes that a sampling grid size of 10 x 10 
m is generally reasonable for large surface areas. 

Data Quality Indicators are developed based on the following PARCC parameters 
including: 

 P - Precision: A quantitative measure of the variability (or reproducibility) of data;  

 A - Accuracy: A quantitative measure of the closeness of reported data to the 
“true” value; 

 R - Representativeness: The confidence (expressed qualitatively) that data are 
representative of each media present on site; 
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DQO Step Discussion 

 C - Completeness: A measure of the amount of useable data from a data 
collection activity; and 

 C - Comparability:  The confidence (expressed qualitatively) that data may be 
considered to be equivalent for each sampling and analytical event. 

The measures/criteria employed to enable review of these parameters are described 
below and detailed in Section O6.6.4. 

7. Develop the 
plan for obtaining 
the data 

The validation strategy for the site will be based on targeted sampling for localised 
AST, below-ground tank and former transformer removal areas, and asbestos 
impacted soil areas.  

The AST and below-ground tank validation sampling will be based on NSW EPA 
Technical Note for the Investigation of Service Station Sites which indicates the 
minimum number of soil samples. Asbestos characterisation sampling will be based on 
the NEPM Schedule B1 (NEPC 2013). 

Methods and procedures for collection of samples are detailed in Section O6.0.  
Methods for the collection of QA/QC samples are detailed in Section O6.6.   

 

O5.0 ASSESSMENT CRITERIA 
O5.1 Soil Remediation Validation Acceptance Criteria 
The health and ecological based investigation levels documented in Schedule B1 of the NEPM (NEPC 2013) 
have been adopted as site soil assessment and remediation validation acceptance criteria.  The exposure 
setting considered in the NEPM to be relevant to the site is commercial / industrial land use. 

The proposed criteria are presented in Table 5Error! Reference source not found. and are the same as those 
adopted in the Phase 2 ESA. The health based criteria have been established using the most conservative 
value specified in the HILs and HSLs, and the ecological based criteria have been established using the most 
conservative specified in the EILs and ESLs. The Management Limits have also been considered. Where the 
most conservative adopted value is exceeded during validation, an assessment of exposure pathways and 
receptors would be undertaken as well as comparison to direct contact criteria for protection of human health 
prior to initiation of further remediation. 

O5.1.1 Health investigation levels (HILs) 
Health investigation levels (HILs) are generic assessment criteria for a range of metals and organic 
substances designed to be used in the first stage of the assessment of potential risks to human health from 
chronic exposure to contaminants.  The HILs are generic to all soil types.  

O5.1.2 Health screening levels (HSLs) 
Health screening levels (HSLs) for petroleum hydrocarbons have been adopted to assess chronic human 
health risks of petroleum hydrocarbon impact via the vapour intrusion exposure pathway.  The HSLs are also 
considered to be protective of direct contact.  Soil HSLs are provided in NEPC (2013) for a variety of exposure 
settings based on land use, depth of impact and soil type.  NEPC (2013) provides HSLs for the F1 (C6-C10) 
and F2 (>C10-C16) hydrocarbon fractions and for benzene, toluene, ethylbenzene, xylene and naphthalene 
(BTEXN).  Where appropriate, the health risk of potential exposure via direct contact for F3 (>C16-C34) and F4 
(>C34-C40) hydrocarbon fractions is assessed against guidance provided in CRC CARE (2011). In addition to 
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the commercial / industrial land use setting, guidance for exposure to workers in trenches have been 
considered through the application of the CRC Care (2011) HSLs for Intrusive Maintenance Workers for the 
vapour intrusion exposure pathway (or the direct contact pathway for F3 and F4). 

It is noted that the HSLs for petroleum contaminants (TRH) are based on assumed sources of impact being 
consistent with typical fresh (not weathered or degraded) Australian petrol/diesel fuels.  

O5.1.3 Management Limits (MLs) 
The NEPM (NEPC, 2013) includes ‘Management Limits’ that are designed to avoid or minimise the potential 
effects of petroleum hydrocarbons such as formation of observable light non-aqueous phase liquids (LNAPL), 
fire and explosive hazards and effects on buried infrastructure e.g. penetration of, or damage to, in-ground 
services by hydrocarbons.  

The management limits presented within the NEPM (NEPC, 2013) were adopted from the Canada-wide 
standard for Petroleum Hydrocarbons (PHC) in soil (referred to as the ‘CWS PHC’, CCME, 2008).  The 
management limits were derived within the CCME to address various scientific, technical and socio-economic 
factors other than chronic toxicity of PHC to human and ecological receptors and considered additional factors 
to those identified with the NEPM (NEPC, 2013).  These factors and their influence on the adopted 
Management Limits, as they were considered within the CWS PHC and their adoption within this RAP, are 
summarised in Table 4. 

Table 4: Management Limit Factors 

Factor CCME (2008) Development of Mgt Limits Adopted Application 

Free phase formation  
(i.e. formation of observable 
LNAPL). 

For most petroleum products and soil types, the 
residual saturation limit occurs with total PHC 
concentrations on the order of 20,000 mg/kg to 
30,000 mg/kg, though it may occur at lower 
concentrations for light-end products such as 
gasoline. Therefore, a limit of 2% total PHC in 
soil (i.e. 20,000 mg/kg), of which not more than 
1% should be in the sum of F1 to F3 (10,000 
mg/kg) and 1% in F4 (10,000 mg/kg), was 
established to protect against the formation of a 
mobile free phase (CCME, 2008). Due to the 
relatively higher mobility and solubility of F1, F1 
limits of 700 mg/kg in coarse soils and 800 
mg/kg in fine soils have been established 
(CCME, 2008). 

Adopted 
The following limits have been 
adopted for coarse soils:  

 TRH F1 = 700 mg/kg 

 TRH (F1–F3) = 10,000 mg/kg 

 TRH F4 = 10,000 mg/kg  

 TRH (F1–F4) = 20,000 mg/kg   

Exposure of workers in 
trenches to PHC vapours. 

Modelling was conducted for a variety of trench 
scenarios, and based on the modelling 
evaluation, limits of 1000 mg/kg each for F1 and 
F2 were deemed protective for both coarse and 
fine soils (CCME, 2008). 

Not Adopted - Exposure to workers 
in trenches have been considered 
through the application of the CRC 
Care 2011 HSLs for Intrusive 
Maintenance Workers, discussed in 
Section O5.1.2. 

Fire and explosive hazards. Modelling was conducted using both the 
Johnson & Ettinger (1991) model, to represent 
situations where contamination was at least 30 
cm from the enclosed space, and with the 
VDEQ (2005) trench model for contamination in 

Adopted 
The following limits are applicable for 
course soils:  

 TRH F1 = 1,400 mg/kg 

 TRH F2 = 5,200 mg/kg 
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Factor CCME (2008) Development of Mgt Limits Adopted Application 

contact with the enclosed space. In both cases, 
an air exchange rate of 0.05 exchanges/hour 
(i.e. 10% of the default residential air exchange 
rate) was assumed. Based on the modelling, 
limits of 1400 mg/kg and 1700 mg/kg have been 
established for F1 in coarse and fine soils, 
respectively, and a limit of 5200 mg/kg has been 
established for F2 in both coarse and fine soils 
(CCME, 2008). 

Effects on buried 
infrastructure.  

At the time the CWS PHC were derived (2008), 
the available data did not appear to be 
adequate to derive meaningful thresholds for 
the PHC fractions on a generic basis (CCME, 
2008).  

Specific threshold concentrations are 
not available, however, the potential 
effects of PHC on buried 
infrastructure needs to be considered 
where utilities or other infrastructure 
are potentially in contact with 
significantly impacted soils. 

Aesthetic considerations.  Aesthetic effects are often somewhat subjective 
and may be highly dependent on site-specific 
factors (CCME, 2008). Visible effects on soils 
and outdoor odours resulting from high PHC 
concentrations have not been explicitly 
evaluated, and are dependent on various site-
specific factors. It is expected that other 
considerations evaluated herein, such as free 
phase formation and exposure of workers in 
trenches, will be protective of major aesthetic 
impacts (CCME, 2008). 

Specific threshold concentrations are 
not available. Aesthetic impacts will 
be considered in accordance with 
NEPM (NEPC, 2013) requirements 
discussed in Section O5.1.4. 

Technological factors The major challenge for bio-remedial systems is 
in dealing with F3, which is present in varying 
amount across a broad range of PHC release 
types and, unlike F4, is substantially toxic to 
plants and soil invertebrates.  
 
In the original CWS PHC (2001), the following 
upset limits were established for F3 in subsoils 
in consideration of toxic risk, aesthetics, and 
effects on infrastructure and bio-remedial 
capabilities. Due to the lack of additional 
information, these numbers were adopted in the 
CWS PHC, 2008 document without review.  
• Coarse textured subsoil, agricultural and 
residential uses: 2,500 mg/kg  
• Coarse textured subsoil, commercial and 
industrial uses: 3,500 mg/kg  
• Fine textured subsoil, agricultural and 
residential uses: 3,500 mg/kg  

Not Adopted 
This factor was only considered 
relevant to the TRH F3, and appears 
to be driven by the inclusion of 
ecological toxicity within the original 
2001 CWS PHC management limits, 
rather than the other factors, which 
are discussed above.  
 
As the ecological risks are 
considered, through the application of 
the NEPM ESLs for F3, this 
management limit has not been 
adopted. 
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Factor CCME (2008) Development of Mgt Limits Adopted Application 

• Fine textured subsoil, commercial and 
industrial uses: 5,000 mg/kg 

 

The application of the adopted Management Limits also requires consideration of site-specific factors such as 
the depth of building basements and services and depth to groundwater.  It is noted that no basements are 
currently proposed at the site, gross hydrocarbon contamination in groundwater has not been identified to 
date in the area of the ASTs, and there are no known proposed installation of service trenches within the area. 

The NEPM (NEPC, 2013) notes that the management limits may have less relevance at operating industrial 
sites which have no or limited sensitive receptors in the area of potential impact. When the management limits 
are exceeded, further site-specific assessment and management may enable any identified risk to be 
addressed.  The NEPM (NEPC, 2013) also notes that the presence of TRH contamination at the levels of the 
management limits does not imply that there is no need for administrative notification or controls in 
accordance with jurisdiction requirements. 

O5.1.4 Aesthetics 
Section 3.6.2 of the NEPM (NEPC, 2013) indicates an assessment of aesthetics would be required if there are 
strong residual petroleum hydrocarbon odours in soil. There is no prescriptive guidance on what the 
assessment should entail.  The NEPM (NEPC, 2013), however, indicates: ‘assessment requires balanced 
consideration of the quantity, type and distribution of foreign material or odours in relation to the specific land 
use and it’s sensitivity.’     

General assessment considerations include:  

▪ That chemically discoloured soils or large quantities of various types of inert refuse, particularly if 
unsightly, and may cause ongoing concern to site users;  

▪ The depth of the materials, including chemical residues, in relation to the final surface of the site; and   

▪ The need for, and practicality of, any long-term management of foreign materials.  

Aesthetics were assessed as follows: 

▪ Olfactory impacts were assessed qualitatively and with the use of a field portable Photo-Ionisation 
Detector (PID); and 

▪ Evidence of staining, discolouration and anthropogenic material was assessed through visual 
inspection of excavation surfaces, with findings recorded on field notes and through photographic 
records. 

Given the general non-sensitive Commercial / Industrial end use, and with the application of appropriate Work 
Health and Safety (WH&S) practices while future development works are occurring on the site, aesthetics are 
not considered to present a primary driver for additional remediation works. 

O5.1.5 Ecological Investigation Levels (EILs) 
Generic ecological investigation levels (EILs) are provided for arsenic, DDT and naphthalene in NEPC 2013.  
The generic EILs are independent of soil type.  Site specific EILs for chromium (III), copper, nickel, lead and 
zinc can be calculated from the sum of the ambient background concentration (ABC) of the contaminant and 
on the added contaminant limit (ACL), which is based on soil specific properties such as pH, cation exchange 
capacity (CEC) and clay content.  The ABC can be determined by measuring the concentration in a soil 
sample collected at a reference site not impacted by the contaminant.  Where a reference site cannot be 
determined the ABC can be estimated based on urban metal levels as specified in NEPC 2013.   
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Site-specific EILs for chromium (III), copper, nickel, lead and zinc were calculated as part of the Phase 2 ESA 
using the Interactive (Excel) Calculation Spreadsheet provided on the NEPM Toolbox site1.  Average results 
for soil parameters (i.e. pH, CEC, clay content, iron content, total organic carbon (TOC)) for samples within 2 
m of the existing ground surface obtained during the Golder Phase 2 investigations were used as inputs to the 
spreadsheet.  The soil specific “aged” (i.e. for metals present in soil greater than 2 years) EILs are adopted for 
this RAP. 

O5.1.6 Ecological Screening Levels (ESLs) 
NEPC 2013 includes ecological screening levels ESLs for selected petroleum hydrocarbon compounds and 
total petroleum hydrocarbon fractions for assessment of risk to terrestrial ecosystems.  ESLs are provided for 
coarse and fine soils under urban, residential and public open space, and commercial/ industrial land use 
scenarios.  ESLs are relevant to the root zone in soil, corresponding to the top 2 m of the finished level of a 
site.  The ESLs are considered to be of low reliability, with the exception of those for F1 and F2 TRH which 
are considered to be of moderate reliability. 

 

                                                      

1   http://www.scew.gov.au/node/941, accessed August 2018 

http://www.scew.gov.au/node/941
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Table 5: Adopted Soil Criteria - Commercial/Industrial Land Use 

Analyte  HIL D HSL D 1 HSL 
Maintenance 
Worker 11 

ML 2 EIL  ESL 3 Proposed 
health-based 
criteria 4 

Proposed 
management 
based 
criteria 

Proposed 
ecological-
based 
criteria 

TRH 

F1 (C6-C10) - - - 700 - - - 700 - 

F1 (C6-C10) less BTEX - 260 NL - - 215 5 260 - 215 

F2 (>C10-C16) - - - 1,000 - 170 6 - 1,000 170 

F2 (>C10-C16) less 
naphthalene 

- 20,000 NL - - - 20,000 - - 

F3 (>C16-C34) - 27,000 85,000 - - 1,700 27,000 - 1,700 

F1 – F3 (sum) - - - 10,000 - - - 10,000 - 

F4 (>C34-C40) - 38,000 120,000 10,000 - 3,300 38,000 10,000 3,300 

BTEXN 

Benzene - 3 77 - - 75 3 - 75 

Toluene - NL NL - - 135 NL - 135 

Ethylbenzene - NL NL - - 165 NL - 165 

Xylene - 230 NL - - 95 230 - 95 

Naphthalene - NL NL - 370 - NL - 370 

Metals 

Arsenic 3,000 - - - 160 - 3,000 - 160 
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Analyte  HIL D HSL D 1 HSL 
Maintenance 
Worker 11 

ML 2 EIL  ESL 3 Proposed 
health-based 
criteria 4 

Proposed 
management 
based 
criteria 

Proposed 
ecological-
based 
criteria 

Cadmium 900 - - - - - 900 - - 

Chromium 7,8 3,600 - - - 850 - 3,600 - 850 

Copper 7 240,000 - - - 330 - 240,000 - 330 

Lead 1,500 - - - 1,800 - 1,500 - 1,800 

Mercury (inorganic) 730 - - - - - 730 - - 

Nickel 7 6,000 - - - 430 - 6,000 - 430 

Zinc 7 400,000 - - - 1100 - 400,000 - 1,100 

PAHs 

Naphthalene - NL - - 370 - NL - 370 

B(a)P 9 - - - - - 1.4 - - 1.4 

B(a)P TEQ 10 40 - - - - - 40 - - 

Total PAH 4,000 - - - - - 4,000 - - 

PCBs 

Total PCBs 7 - - - - - 7 - - 

Asbestos 

Bonded ACM - 0.05% - - - - 0.05% - - 

Fibrous asbestos and 
asbestos fines 

- 0.001% - - - - 0.001% - - 
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Analyte  HIL D HSL D 1 HSL 
Maintenance 
Worker 11 

ML 2 EIL  ESL 3 Proposed 
health-based 
criteria 4 

Proposed 
management 
based 
criteria 

Proposed 
ecological-
based 
criteria 

All forms of asbestos - No visible 
asbestos for 
surface soil 

- - - - No visible 
asbestos for 
surface soil 

- - 
Notes 
Criteria in mg/kg unless otherwise indicated 
- No criteria provided 
NL  non limiting  
w/w  weight for weight. 
1  HSL-D based on vapour intrusion risk (NEPC, 2013), except values adopted for F2, F3 and F4 based on health screening levels for direct contact (CRC CARE, 2011).  HSL for sand soil type, depth 0m 

to <1m adopted as a conservative measure 
2  MLs for F1 and F2 do not include BTEX and naphthalene respectively. The most conservative of the MLs for coarse or fine grained soils have been adopted. 
3  The most conservative of the ESLs for coarse or fine grained soils have been adopted. 
4  Proposed health based criteria for TRH fractions consider HILs and HSLs. 
5  ESL for TRH F1 minus BTEX. 
6  ESL for TRH F2 includes naphthalene. 
7  EIL calculated using site specific soil qualities. 
8 HIL for Cr VI, EIL for Cr III 
9  Benz(a)pyrene. 
10  Toxicity equivalent quotient. 
11 HSL Intrusive Maintenance Worker based on vapour intrusion risk (CRC Care 2011), except for values F3 and F4 where health screening levels for direct contact (CRC CARE, 2011) are adopted.  HSL 

for sand soil type, depth 0m to <2m adopted as a conservative measure 
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O5.2 Waste Classification Criteria 
Soil / fill materials required to be disposed off-site must be assessed and classified in accordance with the 
ACT’s Environmental Standards: Assessment and Classification of Liquid and Non-liquid Wastes. The 
maximum allowable concentrations for expected contaminants for disposal as inert, solid or industrial waste 
are identified in Table 6. If concentrations exceed the allowable specific contaminant concentrations (SCC) 
consideration will be given to performing Toxicity Characteristics Leaching Procedure (TCLP) testing.  

In addition to the contaminant classification, should soils contain asbestos, they would be classified as 
‘asbestos waste’. 

Table 6: Soil Waste Classification Criteria without TCLP (mg/kg) 

Analyte Inert Waste 
(CT1) 

Solid Waste 
(CT2) 

Industrial Waste 
(CT3) 

Metals 

Arsenic 10 100 400 

Cadmium 2 20 80 

Chromium (VI) 10 100 400 

Lead 10 100 400 

Mercury 0.4 4 16 

Nickel 4 40 160 

BTEX 

Benzene 1 10 40 

Ethylbenzene 60 600 2400 

Toluene 28.8 288 1152 

Xylenes (total) 100 1,000 4,000 

TRH 

C6-C9 petroleum hydrocarbons 650 650 2,600 

C10-C36 petroleum hydrocarbons 5,000 10,000 40,000 

PAHs 

Benzo(a)pyrene 0.08 0.8 3.2 

Polycyclic aromatic hydrocarbons (total) 200 200 800 

VOCs 

Carbon tetrachloride 1 10 40 

Chlorobenzene 200 2000 8000 
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Analyte Inert Waste 
(CT1) 

Solid Waste 
(CT2) 

Industrial Waste 
(CT3) 

Chloroform 12 120 480 

1,2-Dichlorobenzene 8.6 86 34.4 

1,4-Dichlorobenzene 15 150 600 

1,2-Dichloroethane 1 10 40 

1,1-Dichloroethylene (1,1-
Dichloroethene) 

1.4 14 56 

Dichloromethane 17.2 172 688 

Methyl ethyl ketone 400 4000 16000 

Styrene (vinyl benzene) 6 60 240 

1,1,1,2-Tetrachloroethane 20 200 800 

1,1,2,2-Tetrachloroethane 2.6 26 104 

1,1,1-Trichloroethane 60 600 2400 

1,1,2-Trichloroethane 2.4 24 96 

Tetrachloroethylene (Tetrachloroethene) 1.4 14 56 

Trichloroethylene (Trichloroethene) 1 10 40 

Vinyl chloride 0.4 4 16 

 
O5.3 Water Criteria 
The proposed criteria are presented in Table 8 and are the same as those adopted in the Phase 2 ESA. 
Trigger values for assessing fresh and marine water quality as outlined in the Australian and New Zealand 
Guidelines for Fresh and Marine Water Quality 2000 (ANZECC/ARMCANZ 2000) have been adopted. In 
addition, the following criteria have been considered to establish the proposed human health water criteria: 

 Australian Drinking Water Guidelines (ADWG) (NHMRC 2011); 

 Recreational contact (NHMRC 2008); and 

 Groundwater HSLs for BTEXN specified in the NEPM (NEPC 2013) for typical fuel mixtures. Sand 2 to 
<4m values adopted. 

As the Australian Drinking Water Guidelines (NHMRC 2011) do not provide any values for TRHs the United 
States Environment Protection Agency (US EPA) Regional Screening Levels for Chemical Contaminants at 
Superfund Sites (US EPA 2018) for tap water were adopted as they consider ingestion, dermal and inhalation 
pathways from direct exposure.  The Screening Levels are risk-based concentrations derived from 
standardised equations combining exposure information assumptions with US EPA toxicity data, and can be 
used to assess if concentrations of a chemical are present that warrant further investigation.  As indicated in 
Table 7 the TRH criteria for tap water is based on speciated TRH aromatic and aliphatic fractions.  As the US 
EPA (2018) TRH fractions differ from the Australian analytical fractions professional judgement would be 
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applied in allocating the US EPA screening levels to the site data.  The low and medium aromatic TRH 
fractions are more conservative than their respective aliphatic TRH fractions.  However, both benzene and 
naphthalene (upon which the aromatic screening levels are based) will be individually assessed and therefore 
the low and medium aliphatic TRH fractions have been adopted. 

Table 7: US EPA RSLs for Tap Water 

TRH Fraction Equivalent 
Number of 
Carbon Atoms 

Representative 
Compound 

Tap Water 
Criteria 
(mg/L)* 

Australian Analytical 
(NEPM) Fraction 
Assessed 

Low aliphatic C5 - C8 n-hexane 1.3 Adopted for the F1 
Fraction 

Medium 
aliphatic 

C9 - C18 Hydrocarbon streams 0.1 Adopted for the F2 
Fraction 

High aliphatic C19 - C32 White mineral oil 60 Not adopted 

Low aromatic C6 – C8 Benzene 0.033 Not adopted 

Medium 
aromatic 

C9 - C16 2-methylnapthalene/ 
naphthalene 

0.0055 Not adopted 

High aromatic C17 - C32 Fluoranthene 0.8 Adopted for the F3, F4 
Fraction 

*Based on Hazard Index of 1, consistent with NEPM (2013) approach. 

For the purpose of assessing risks related to primary contact recreation (e.g. swimming in which there is a 
high probability for water being swallowed), the National Health and Medical Research Council (NHMRC 
2008) recommend screening the data relative to the health-based ADWG (revised in NHMRC 2011) criteria 
with a factor of 10x applied to account for the limited ingestion potential relative to the drinking water exposure 
assumptions.  The 10x factor has been applied to drinking water guidelines derived by the ADWG (NHMRC 
2011) to obtain screening levels for recreational use. 

The criteria presented in Table 8 will depend on the nature of the receiving water body (i.e. fresh water and 
the potential for recreational use) and on the potential use of the groundwater.  For conservative purposes the 
lowest of the NEPM HSLs, ADWG, recreational contact guidelines and US EPA RSLs have been adopted as 
the proposed human health water criteria.  However, should these values be exceeded an assessment of site 
specific data including depth to groundwater, groundwater yield, salinity, and licensed groundwater uses near 
the site should be considered.  

It is considered that the use of drinking water criteria (including the US EPA RSLs) as screening levels is a 
conservative approach as groundwater is unlikely to be used for drinking water purposes on the site. This is 
based on the following: 

 On-base extraction of groundwater is not occurring; 

 Future on-base groundwater extraction is considered unlikely given the low hydraulic conductivity and 
the availability of mains water; and 

 The TDS of the groundwater within the majority of wells renders it unsuitable for drinking. 
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Table 8: Adopted Groundwater Criteria (Freshwater) 

Analyte 95% Protection 
of species 

Commercial / 
Industrial HSL D 

Drinking 
Water 

Recreational 
Contact 

Proposed 
human health 
water criteria 6 

ANZECC & 
ARMCANZ 2000 

NEPM 2013 NHMRC 
2011 

NHMRC 
2008 

TRH 

F1 (C6-C10) - 6,000 1,300 1 13,000 1,300 

F2 (>C10-C16) - NL 100 1 1,000 100 

F3 (>C16-C34) - - 800 1 8,000 800 

F4 (>C34-C40) - - 800 1 8,000 800 

BTEXN 

Benzene 950 5,000 1 10 1 

Toluene 180 3 NL 800 8,000 800 

Ethylbenzene 80 3 NL 300 3,000 300 

o-xylene 350 NL 600 6,000 600 

m-xylene 75 3 NL 600 6,000 600 

p-xylene 200 NL 600 6,000 600 

Heavy Metals 

Arsenic 24 4 / 13 5 - 10 100 10 

Cadmium 0.2 - 2 20 2 

Chromium (as Cr VI) 1.0 - 50 500 50 

Copper 1.4 - 2,000 20,000 2,000 

Lead 3.4 - 10 100 10 

Mercury (total) 0.06 2 - 1 10 1 

Nickel 11 - 20 200 20 

Zinc 8 - - - - 

PAHs 

Anthracene 0.4 3 - - - - 

Naphthalene 16 NL - - NL 

Benzo(a)pyrene 0.2 3 - 0.01 0.1 0.01 

Fluoranthene 1 3 - - - - 

Phenanthrene 0.6 3 - - - - 

PCBs 

Aroclor 1242 0.3 2 - - - - 

Aroclor 1254 0.01 2 - - - - 



Appendix O - Remediation Action Plan 1895837-038-R-Rev1 

 

2222 
 

 22 

 

Analyte 95% Protection 
of species 

Commercial / 
Industrial HSL D 

Drinking 
Water 

Recreational 
Contact 

Proposed 
human health 
water criteria 6 

ANZECC & 
ARMCANZ 2000 

NEPM 2013 NHMRC 
2011 

NHMRC 
2008 

VOCs 

1,4-Dichlorobenzene 60 - 40 400 40 

1,2,3-Trichlorobenzene 3 2 - - - - 

1,2,4-Trichlorobenzene 85 2 - - - - 

1,2-Dichlorobenzene 160 - 1,500 15,000 1,500 

1,3-Dichlorobenzene 260 - - - - 

Cumene (isopropylbenzene) 30 3 - - - - 

Acrylonitrile 8 3 - - - - 

1,1,2,2-Tetrachloroethane 400 3 - - - - 

1,1,1-Trichloroethane 270 3 - - - - 

1,1,2-Trichloroethane 6500 - - - - 

1,2-dichloroethane 1,900 3 - 3 30 3 

1,1-dichloroethene 700 3 - 30 300 30 

1,2-Dichloropropane 900 3 - - - - 

1,3-Dichloropropane 1,100 3 - - - - 

Carbon disulfide 20 3 - - - - 

Carbon tetrachloride 240 3 - 3 30 3 

Chloroform 370 3 - - - - 

Dichloromethane  4,000 3 - 4 40 4 

Hexachlorobutadiene - - 0.7 70 0.7 

Hexachloroethane 290 2 - - - - 

Pentachloroethane 80 3 - - - - 

Tetrachloroethene  70 3 - 50 500 50 

Trichloroethene  330 3 - - - - 

Vinyl chloride  100 3 - 0.3 3 0.3 

Chlorobenzene - - 300 3,000 300 

Styrene - - 30 300 30 

Bromomethane (Bromide) - - 1 10 1 

Notes: 
All criteria in µg/L 

-: no criterion 

NL: not limiting 
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1: US EPA RSL (2015) Tap water values 

2: 99% protection of species trigger value applied consistent with ANZECC & ARMCANZ 2000 

3: Low reliability trigger values taken from ANZECC & ARMCANZ 2000 

4: As III 

5: As IV 

6: Lowest of the NEMP HSLs, ADWG, recreational contact guidelines and US EPA RSLs 

 
O6.0 SAMPLING AND VALIDATION STRATEGY 
Remediation validation, including sampling and analysis, should be completed at the site, by a suitably 
qualified environmental consultant (EC), in accordance with this RAP.  

Remediation validation is required to ensure that remediation works have been conducted in accordance with 
the protocols established for the project in this RAP.  The following sampling and analysis quality plan (SAQP) 
has been developed to provide a framework for the validation of the remediation works to verify the suitability 
of the site for the proposed commercial/industrial land use. 

O6.1 ASTs and Below-Ground Tank 
O6.1.1 Removal Methodology 
Two ASTs were identified at the site located on the southern block in adjoining bunds. One AST was marked 
as containing diesel. The contents of the second AST are unknown, however, it is considered likely that the 
AST also contained diesel2. One concrete below-ground tank formerly containing oily water was identified on 
the northern block. It is proposed to remove the ASTs and below-ground tank to remove ongoing contaminant 
sources and allow re-development of the site.   

Potential hazards and risks associated with the tank removal works and both previously identified and 
unidentified contamination at the site will be required to be managed during remediation works at the site. 
Site-specific elements that will need to be managed include but are not limited to the following: 

 Explosive / flammable atmospheres and dangerous goods;  

 Contaminated soils (if encountered) to be excavated and disposed off-site; 

 The potential for encountering asbestos; and 

 Potential unexpected contamination finds. 

The removal of the redundant tanks (and associated infrastructure) should be completed with reference to the 
work health and safety requirements of WorkSafe ACT and ACT EPA as outlined in Section O3.0. AST 
removal works should be carried out by WorkSafe ACT licensed demolition contractors, authorised to 
complete demolition of chemical installations.  

In accordance with the ACT Code of Practice for Demolition Work, as a minimum, the following should be 
undertaken prior to removal of the tanks: 

 Delivery lines and vent pipes (if present) should be purged; 

 The tanks should be emptied; and 

 Tanks should be certified by a competent person as being free of gas, flammable vapours or other 
hazardous chemicals. 

                                                      
2 Based on the Dangerous Goods search.  
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In addition, the following minimum controls should be implemented during tank removal works: 

 Establishment of exclusion zones with 2 x 9 kg dry chemical fire extinguishers and spill kits; 

 Elimination of ignition sources within the exclusion zone; 

 Lower explosive limit (LEL) and oxygen monitoring; 

 Hot work permitting system and prohibiting hot work where there is the potential that flammable material 
may be present as a result of leakage/spillage or after cleaning out the tank/pipe; 

 Dust and odour suppression (if required); and 

 Protection of nearby drainage systems (i.e. stormwater pits and water courses). 

Following removal of the tanks and associated pipework (if found), a tank destruction certificate should be 
issued for the ASTs to demonstrate that the tank has been destroyed and waste disposal documentation for 
the concrete below-ground tank should be provided. The certificates and documentation is to be included in 
the remediation validation report.  There is also a requirement to notify Comcare of the proposed AST 
removal/abandonment.   

Following removal of the tanks and associated infrastructure including bunds and pipework (if present), the 
surface underlying the bunds would be validated in accordance with relevant guidance by a suitably qualified 
Environmental Consultant (EC). Validation is required to assess if residual soil concentrations are suitable for 
the proposed land use exposure scenario. 

A validation report must be prepared detailing the tank removal, remediation and validation sampling.  The 
report, including details of the validation, must be prepared by a suitably qualified EC and a copy must be 
forwarded to the ACT EPA for review and/or endorsement within 15 working days of completion of the report. 

O6.1.2 Validation Approach 
Following removal of the tanks and related infrastructure, validation sampling will comprise the following: 

 ASTs: 

▪ One sample location per 25 m2 across the area underlying the AST bunds with samples collected 
from 0-0.2 mbgl and 0.2-0.5 mbgl at each location; 

▪ Where former bowser areas are identified one soil sample will be collected from the base of each 
dispenser following the removal of surface contamination (if present); 

▪ Where fuel lines are identified, these will be removed and validation samples collected at a rate of 
one sample for every five linear metres of line, following removal of surface contamination (if 
present); and 

 Below-ground tank: 

▪ One soil sample from the base of the tank and one sample from each wall of the excavation; 

▪ Where groundwater is encountered in the excavation, a water sample will be collected; 

▪ Where pipes are identified, these will be removed and validation samples collected at a rate of one 
sample for every five linear metres of pipe, following removal of surface contamination; and 

▪ Where excess soils are generated through validation of the tank pits and removal of bedding sands, 
the material will be characterised for off-site disposal at a rate of one sample per 25 m3. 

All samples will be analysed for TRH, BTEXN, PAHs, VOCs, heavy metals and asbestos. 
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Results of analytical testing are to be compared to the adopted assessment criteria in Table 5Error! 
Reference source not found.. The results of the remediation and validation would be reported in the 
remediation validation report for the site (refer to Section O7.0).  A photographic record and figures showing 
validation locations should be maintained and provided in the validation report. 

It is proposed to sample the existing groundwater network (BH02, BH05, BH08, BH10, BH12 and BH14) as 
part of the validation works. The sample will be collected using low-flow methodologies and analysed for TRH, 
BTEXN, PAHs, VOCs and dissolved metals. 

The proposed validation sampling and analytical schedule is detailed in Table 9.  

O6.1.3 Validation Sampling Methodology 
Validation samples from beneath the AST bunds and from the below-ground tank excavation will be collected 
with the aid of an excavator. The following is proposed: 

 ASTs: Visually inspect the underlying surface and prior to excavating collect a surface sample at each 
location by hand or with the use of a clean trowel. An excavator will subsequently advance to a depth 
approximately 100 mm above the proposed sampling depth, clean the exposed surface, and then scrape 
a small bucket full of soil from the targeted sampling depth. 

 Below-Ground Tank: Where access allows, validation samples will be collected from freshly excavated 
surfaces using a hand trowel, decontaminated between sampling locations.  Where there is no safe 
access into an excavation, validation samples will be collected from the excavator bucket advanced into 
the freshly excavated wall/base. 

Each location will be logged according to the Unified Soil Classification System (USCS), making observations 
of evidence of contamination (e.g. staining, odours, potential ACM) as appropriate.  Soil samples will be 
recovered from the nominated sampling locations and field headspace screened for VOC vapours using a 
field portable photoionisation detector (PID).   

Based on visual observations and the VOC screening, the need for further excavation will be assessed in the 
field. Soil validation samples will be collected and submitted for analysis of the PCoC listed in Table 9. If 
fragments of suspected asbestos-containing materials are encountered, these will also be retained for 
laboratory analysis.  Samples will be placed in laboratory-supplied containers, filled to reduce headspace and 
transferred to an ice cooler for transport to the contract laboratory.  

O6.2 Former Electrical Transformers 
Two former substations, one on each the northern and southern block, were identified during the Phase 1 site 
inspection. The former substation on the northern block was removed prior to the Phase 2 intrusive works and 
as such test-pit TP01 and borehole BH05 were advanced directly over the location of the former transformer. 
It is therefore considered that further validation sampling is not required for the transformer on the northern 
block. 

The former transformer on the southern block was present during the Phase 2 intrusive works and as such 
test-pits TP07 and TP08 were conducted adjacent to the concrete transformer pad. It is therefore considered 
that following the removal of the concrete pad and infrastructure (including asbestos conduits identified in the 
hazardous materials survey) that an inspection and sampling of the underlying surface be undertaken. 

O6.2.1 Validation Approach 
Validation sampling will comprise one sample location per 25 m2 across the area underlying the concrete pad 
with samples collected from 0-0.2 mbgl and 0.2-0.5 mbgl at each location.  

All samples will be analysed for TRH, BTEXN, PAHs, VOCs, PCBs, heavy metals and asbestos. 
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Results of analytical testing are to be compared to the adopted assessment criteria in Table 5Error! 
Reference source not found.. The results of the remediation and validation would be reported in the 
remediation validation report for the site (refer to Section O7.0).  A photographic record and figures showing 
validation locations should be maintained and provided in the validation report. 

The proposed validation sampling and analytical schedule is detailed in Table 9.    

O6.2.2 Validation Sampling Methodology 
Validation samples from beneath the concrete pad will be collected with the aid of an excavator. It is proposed 
to visually inspect the underlying surface and prior to excavating collect a surface sample at each location by 
hand or with the use of a clean trowel. An excavator will subsequently advance to a depth approximately 100 
mm above the proposed sampling depth, clean the exposed surface, and then scrape a small bucket full of 
soil from the targeted sampling depth. 

Each location will be logged according to the Unified Soil Classification System (USCS), making observations 
of evidence of contamination (e.g. staining, odours, potential ACM) as appropriate.  Soil samples will be 
recovered from the nominated sampling locations and field headspace screened for VOC vapours using a 
field portable photoionisation detector (PID).   

Based on visual observations and the VOC screening, the need for further excavation will be assessed in the 
field. Soil validation samples will be collected and submitted for analysis of the PCoC listed in Table 9. If 
fragments of suspected asbestos-containing materials are encountered, these will also be retained for 
laboratory analysis.  Samples will be placed in laboratory-supplied containers, filled to reduce headspace and 
transferred to an ice cooler for transport to the contract laboratory.  

O6.3 Asbestos Impacted Soils 
Asbestos impacted surface soils were identified near the former substation on the northern block and in close 
vicinity to Building 1. Potential ACM fragments were identified on the ground surface during the site inspection 
and during the intrusive investigation surrounding Building 1.  

The remediation method noted within the Hazardous Material Survey requires the remove of ACM and 
asbestos in soil from the top 100 mm of soil in a radius of 10 metres around the asbestos clad buildings.  

Asbestos was also detected at depth in fill material in the south-east portion of the northern block, targeting an 
area of historical filling where the construction of three dams is proposed. The asbestos detected at this 
location is likely associated with either general filling in the area or buried demolition waste.  

O6.3.1 Validation / Characterisation Approach 
Validation / characterisation sampling will comprise the following: 

 Surface soils around buildings: Following the removal of ACM and surface soil to a depth 100 mm in a 
radius of 10 metres around the asbestos clad buildings, an occupation hygienist will inspect the 
excavation and provide a clearance certificate. Subsequently asbestos validation samples will be 
collected on a 10 x 10 m grid across the excavation area. It is proposed to collect 10 L samples for 
sieving and analysis of asbestos 

All excavated material will be stockpiled on-site until it is classified for off-site disposal. Soil samples will 
be collected at a rate of one primary sample per 25 m3 for stockpiled material and analysed for asbestos, 
metals, TRH, BTEX and PAHs.  

All excavated materials will be stockpiled (covered) placed on a geofabric liner pending off-site disposal. 
The location, estimated size and source location of each stockpile will be recorded. Should impacted 
material be identified during characterisation works requiring off-site disposal, as a conservative measure 
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validation samples would be collected from below the stockpile after it is removed from site. Stockpile 
footprint validation samples would be analysed for asbestos at a rate of one sample per 50 m2. 

 Fill material in south-east portion: It is proposed to advance test-pits on a 10 x 10 m grid across the area 
where the construction of dams is proposed on the northern block. The test-pits will be advanced to 3 m 
below ground level (or prior refusal). It is proposed to collect 10 L samples for sieving and analysis of 
asbestos. 

Results of analytical testing are to be compared to the adopted assessment criteria in Table 5Error! 
Reference source not found.. The results of the works would be reported in the remediation validation report 
for the site (refer to Section O7.0).  A photographic record and figures showing sampling locations should be 
maintained and provided in the validation report. 

Additionally, an Asbestos Management Plan (AMP) be prepared to address the remnant ACM identified on the 
site outside of the current earth works footprint (i.e. ACM identified within TP06). The aim of the AMP is the 
management of future potential exposure scenarios from asbestos which may be encountered in soils during 
future construction works and during future site operations. 

The proposed sampling and analytical schedule is detailed in Table 9.    

O6.3.2 Validation Sampling Methodology 
The following sampling methodology is proposed: 

 Surface soils around buildings: Soil validation samples will be collected from the excavation surface 
using a sampling trowel (or similar) and be placed in plastic bags. The residual excavation and validation 
sample locations will be described in the field notes and photographed. Each validation sample collected 
is proposed to be analysed.  

 Fill material in south-east portion: The test-pits will be advanced using an excavator. Prior to excavating, 
a surface sample will be collected by hand or with the use of a clean trowel. The excavator will 
subsequently remove soil to a depth approximately 100 mm above the proposed sampling depth, clean 
the exposed surface, and then scrape a small bucket full of soil from the targeted sampling depth. 
Samples will be collected by hand or with the use of a clean trowel from the centre of the bucket. Soil 
sampling is proposed to be conducted at depths of 0.5 mbgl, 1.0 mbgl, 1.5 mbgl and every metre 
thereafter within the soil profile. It is proposed to analyse two samples per test-pit. 

Each sample location and test-pit will be logged according to the Unified Soil Classification System (USCS), 
making observations of evidence of contamination (e.g. staining, odours, potential ACM) as appropriate. If 
fragments of suspected asbestos-containing materials are encountered, these will also be retained for 
laboratory analysis.  
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Table 9: Proposed Validation Sampling and Analytical Schedule  

Source Rationale for analytes and locations Collection 
method 

Location depth 
(m) 

Number of sample locations Laboratory analysis 

Soil Groundwater 

ASTs The rationale for sampling is detailed in 
Section O6.1.2. The rationale for analysis 
is based on the contamination identified to 
date and the potential historical storage of 
hydrocarbons at the site.  

Note: Existing concrete to be removed 
across the site will likely be treated as 
demolition waste and transported to a 
concrete recycling facility, pending 
confirmation by Hi-Quality.  Concrete is 
assumed to be not contaminated. 
Following inspection, confirmatory testing 
may be required to confirm this. 

Excavator Nominally up to 
0.5 m, unless 
gross 
contamination is 
identified.  

Nominally 4 soil sample locations 
underneath the AST bunds, with 
samples collected for analysis at 
0.0-0.2 m and 0.2-0.5 m. To be 
confirmed depending on if fuel 
lines/dispensers are identified. 
 
Groundwater samples will be 
collected from the existing 
network. 

Soil: 
TRH n = 8 
BTEX n = 8 
Metals n = 8 
VOC n = 8 
PAHs n = 8 
Asbestos n = 4 
 
 

Groundwater: 
TRH n = 6 
BTEX n = 6 
Metals n = 6 
PAHs n = 6 
VOCs n = 6 

Below-
Ground 
Tank 

The rationale for sampling is detailed in 
Section O6.1.2. The rationale for analysis 
is based on the historical use of the for 
oily water storage. 

Sample 1 per 25 m3 for characterisation of 
stockpiled soils, depending on final 
volumes of soils for off-site disposal. The 
volumes for disposal will be determined 
during the remediation phase.  

Excavator Depth of tank to 
be confirmed. 
Samples 0.1 - 0.2 
m into soil.  

Nominally 5 soil sample locations, 
with one sample from the 
excavation floor and four samples 
from the excavation walls. To be 
confirmed depending on if pipes 
are identified. 
 
Nominally 3 stockpile samples. 
 
Groundwater samples will be 
collected from the existing 

Soil: 
TRH n = 8 
BTEX n = 8 
Metals n = 8 
VOC n = 8 
PAHs n = 8 
Asbestos n = 8 
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Source Rationale for analytes and locations Collection 
method 

Location depth 
(m) 

Number of sample locations Laboratory analysis 

Soil Groundwater 

network and the excavation if 
encountered. 

Transformer 
– Southern 
Block 

The rationale for sampling is detailed in 
Section O6.2.1. The rationale for analysis 
is based on the contamination identified to 
date and the former presence of an 
electrical transformer.  

 

Excavator Nominally up to 
0.5 m, unless 
gross 
contamination is 
identified. 

Nominally 2 soil sample locations 
underneath the concrete pad, 
with samples collected for 
analysis at 0.0-0.2 m and 0.2-0.5 
m. 
 
Groundwater samples will be 
collected from the existing 
network. 

Soil: 
TRH n = 4 
BTEX n = 4 
Metals n = 4 
VOC n = 4 
PAHs n = 4 
PCBs n = 4 
Asbestos n = 4 

Asbestos in 
Surface 
Soils – 
Northern 
Block 

The rationale for sampling is detailed in 
Section O6.3.1. The rationale for analysis 
is based on the contamination identified to 
date. 

Trowel Nominally up to 
0.2 m 

Nominally 40 sample locations 
from the excavation surface 
following removal of surface soils 
to 100 mm. 
 
Nominally 14 stockpile samples 
and 1 stockpile footprint 
validation sample. 

Soil: 
Asbestos n = 40 
 
 
 
 
Soil: 
TRH n = 14 
BTEX n = 14 
Metals n = 14 
PAHs n = 14 
Asbestos n = 15 

NA 

Asbestos in 
fill material 

The rationale for sampling is detailed in 
Section O6.3.1. The rationale for analysis 
is based on the contamination identified to 

Excavator Up to 3 m (or prior 
refusal) 

Nominally 41 investigation 
locations, with two samples 
analysed per location 

Soil: 
Asbestos n = 82 
 

NA 



Appendix O - Remediation Action Plan 1895837-038-R-Rev1 

 

3030 
 

 30 

 

Source Rationale for analytes and locations Collection 
method 

Location depth 
(m) 

Number of sample locations Laboratory analysis 

Soil Groundwater 

– Northern 
Block 

date and potential for asbestos in fill 
material where construction excavation 
works are proposed. 

Notes: 

n – Number of primary samples for laboratory analysis 

Asbestos – 10 L samples screened (ACM, friable asbestos (FA+AF) and free fibres) 

TRH – Total recoverable hydrocarbons 

BTEXN – Benzene, toluene, ethylbenzene, xylene and naphthalene 

Metals: arsenic, cadmium, copper, chromium (total), lead, mercury, nickel and zinc 

PAH – Polycyclic aromatic hydrocarbons 

VOC – Volatile organic compounds 
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Materials Importation 

O6.4 Laboratory Analysis Plan 
Based on the sampling and analytical schedule presented in Table 9, a summary of proposed samples 
(including QC sampling) is presented in Table 10 below. 

Table 10: Proposed Number of Samples 

Parameter Soil Samples Groundwater Samples 

Primary QA/QC Primary QA/QC 

TRH 34 4 6 2 

BTEXN 34 4 6 2 

Metals 34 4 6 2 

VOC 20 2 6 2 

PAHs 34 4 6 2 

PCBs 4 2 - - 

Asbestos 153 - - - 

Notes: 

- QA samples comprise duplicate and triplicate samples.  In addition trip blanks, trip spikes and rinsate samples will be analysed. 

- Metals: arsenic, cadmium, copper, chromium, lead, mercury, nickel and zinc. 

- Nominal sampling numbers have been provided based on the sampling proposed in Sections O6.1 to O6.3. Sampling numbers do not 

include samples which may be required if gross contamination is identified which would require additional validation samples and 

stockpile samples. Sample numbers also do not include samples which may be required along fuel lines. 

O6.5 Contingency 
In the event that validation sampling indicates contamination which may present an unacceptable risk to future 
site users, either through visual observations during the collection of samples or following the review of 
validation results against the criteria inError! Reference source not found. Table 5, excavation of the area may 
be required to the extent practicable and additional validation samples collected.  

If unacceptable soil contamination is encountered during excavation works, this material will be stockpiled for 
characterisation. It is proposed to sample 1 per 25 m3 for characterisation of stockpiled soils. Stockpiled soils 
may either be disposed off-site at an appropriately licenced land-fill, treated on-site, or left in situ if not 
considered to represent a risk to offsite receptors (i.e. ACM contamination). Remediation options are 
discussed for soil/fill contamination impacts in Table 11. 

Table 11: Soil Remediation Options 

Method Discussion 

On-site treatment 
of contaminated 
soil 

The on-site treatment option would be the preferred option in order to minimise off-site 
waste disposal (refer to ACT EPA Contaminated Sites Information Sheet 4).  
 
Soils containing hydrocarbons were identified during the Phase 2 ESA, although 
concentrations were below adopted guidelines, and therefore did not present an 
unacceptable risk. It is expected that if spoil was generated which required treatment 
that it would likely be a small volume (i.e. less than 100 m3).  
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Method Discussion 

 
On-site treatment options for hydrocarbon contamination are proven and commercially 
available, however, they may not be viable for the potentially small volumes of soils to 
be treated at the site. It is also noted that other contaminants (such as solvents) may 
yet be identified during the remediation process. It is also noted that the timing of the 
site re-development will need to be considered.   

Off-site disposal Excavation and off-site disposal of contaminated soil (if required) to an appropriately 
licensed facility removes the risks to human health and/or the environment posed by 
contamination at the site and is an effective remediation option for multiple 
contaminant types. 
 
Although this option does not satisfy the objective to minimise off-site waste disposal 
(refer to ACT EPA Contaminated Sites Information Sheet 4), it is considered suitable 
as it reduces the risk to site users and comprises a relatively small volume (estimated 
100 m3 in-situ calculated volume). 

Cap and contain 
(ACM impacted 
soils) 

Containment of ACM contamination soil (either in-situ or internment of excavated 
materials) will be considered where treatment and /or offsite disposal is not considered 
feasible.  
 
Details of proposed containment methods will be presented within the AMP however 
the following general conditions will need to be met:  

 A nominally minimum cover of 0.5 metres (m) depth will be required.  

 In areas where the final design requires less than 0.5 m of cover, visible ACM 
fragments will need to be removed prior to final surface materials.  

 The capping materials should consist of fill materials proven to be free of 
contamination (i.e. imported virgin excavated natural materials or validated onsite 
materials).  

 The placement of a geo-textile barrier provides a warning of the presence of 
underlying soil contamination. The coverage should extent to 0.5 m beyond the 
area boundary, if practicable and parallel sheets to be fixed together to overlap by 
0.2 m.  

A capping strategy is only appropriate for contaminants which will not present a 
potential vapour risk to future site occupiers, and will not present a long term risk to 
offsite receptors through the migration of groundwater impacts, subsequently the 
application of a capping strategy needs to consider possible co-contaminants, and is 
only applicable in areas where these potential risks are not present or have been 
suitably remediated. 

 

O6.6 Quality Assurance/Quality Control Plan (QA/QC) 
O6.6.1 Field Quality Control Samples 
Field quality control (QC) samples will comprise: 
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 Field duplicates: Both the primary samples and field duplicate samples generated in the field will be sent 
to the primary laboratory, however the duplicate sample will be blind coded.  These will be analysed for 
the COPCs at a frequency of 5% or greater; 

 Field triplicates: Individual samples will be split in the field and placed in two separate containers.  One 
sample will be sent to the primary laboratory and the duplicate sent to an independent check laboratory.  
These will be analysed for the COPCs at a frequency of 5% or greater; 

 Field spikes (trip spikes) and trip blanks are proposed for collection at a rate of one per laboratory batch 
of samples when sampling materials potentially containing volatiles; and  

 Wash blanks or rinsate blanks are proposed for collection at a rate of one per day when non-disposable 
sampling equipment is used.  The rate of laboratory analysis is one per day. 

O6.6.2 Field Quality Control 
Standard QA/QC procedures will be adopted during the investigation, including those for sample collection, 
management and handling.  Specific requirements will include the use of laboratory prepared jars and 
containers, decontamination of sampling equipment between locations, collection of an appropriate number of 
quality control samples, preservation of samples in ice chests and transport to laboratories under chain of 
custody documentation.   

Decontamination protocols consistent with the methods recommended by the Australian Standard, AS 4482.1-
2005, will be used throughout the soil sampling program to reduce the risk of cross contamination between 
samples and sample locations.  All relevant sampling equipment will be decontaminated between samples 
and sample locations using a phosphate free detergent and a final rinse with potable water.  A dedicated 
decontamination area for the sampling tools will be established prior to the commencement of the works in 
each area.  Contaminant concentrations from decontamination of equipment are not expected to be 
significant, and decontamination wash and rinse water will therefore be dispersed on-site, away from any 
surface water or drainage channels. 

Calibration of all field measuring equipment such as a photoionisation detector (PID) will be carried out by the 
supplier and the calibration certificates retained by the field scientist/engineer. In addition, the equipment will 
be field calibrated daily. 

O6.6.3 Field Documentation 
General Documentation  

All field activities, movements, communications, field data and observations will be recorded in field log books 
to be maintained by the EC. All field log books will be written in blue or black permanent ink. Errant entries in 
field log books and on field data sheets will be marked with a single slash and initialled.  

Site specific field log books will provide the means for recording most field activity records and observations.  
The aim of the documentation within the field log books is to allow future reconstruction of field activities.  

Items that will be recorded into the field log book include:  

 Field activities and movements;  

 EC communications;  

 Alterations to planned activities or locations;  

 Field measurements;  

 Work, health and safety documentation; and  

 Aspects of the field management.  
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Daily field logs will include, as a minimum, the following information:  

 Project name and number;  

 Date, time, weather conditions; and  

 Activities conducted during the day.  

Validation excavation and characterisation sampling records will record the following information:  

 Sample location and sample number;  

 Type of sample;  

 Sampling method;  

 Time of collection;  

 Sample depths, as appropriate;  

 Visual validation descriptions (including photo log); and  

 Other information and observations. 

Sample Labelling  

Each sample container will be clearly labelled and marked with permanent ink in the field. Sample labels will 
include the following information:  

 Job number;  

 Sampling date;  

 Sample ID; and  

 Sample depth (if appropriate).  

Unique sample numbers will be assigned to samples collected from each sampling location.  A sample 
numbering system will be developed which defines the sample material type.   

Chain of Custody Documentation  

A Chain of Custody (COC) record will be utilised by field personnel to document possession of all samples 
collected for chemical analysis from point of collection up to and including delivery to the laboratory.  The COC 
record will include, but is not limited to, the following information:  

 Project name and number;  

 Name(s) of sampler(s);  

 Sample type, identification number and location;  

 Date and time of collection;  

 Number, type and size of containers;  

 Required analyses; and  

 Signatures documenting change of sample custody.  

The original COC record will accompany the samples to the laboratory and a copy of the COC will be returned 
to the EC on relinquishment of the samples by EC to the laboratory.  The original COC record, or a copy of the 
original, will be placed in the appropriate laboratory and EC project files.  
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Equipment Decontamination  

All sampling and measurement equipment will be decontaminated (as required) before and after each use 
using Decon 90, followed by a deionised water rinse.  

Sample Storage and Transportation  

Samples will be delivered to the laboratory under the custody of the EC.  The EC will ensure that there is 
minimal potential for cross contamination during sampling and transportation by ensuring that samples are 
sealed appropriately. 

O6.6.4 Data Quality Objectives for Sample Analysis 
The data quality objectives for the field work sampling and analysis will be implemented during the 
investigation works to ensure data is valid and complete for the site assessment.  The DQOs include the 
following: 

 The validation sampling program is designed to validate that gross contamination associated with former 
site infrastructure has been removed, that surface soils/fill material unable to be retained on-site have 
been suitably disposed and that residual fill soils to be managed in-situ are suitably capped; 

 The Laboratory Quantitation Limits (LQL) will be targeted to be below the adopted criteria (see tables in 
Section O5.1) where technically possible; 

 Sample preservation, storage, and holding time of samples within acceptable limits; 

 Complete field and analytical laboratory sample Chain-of-Custody (CoC) procedures and documentation;  

 Analytical results for replicated samples, including field and laboratory duplicates and inter-laboratory 
duplicates, expressed as Relative Percent Difference (RPD).  Acceptance criteria for field duplicates and 
splits for inorganics will be: 

▪ Results < 10 times LOR: any RPD acceptable; 

▪ Results ≥ 10 times and < 20 times LOR: RPD < 50% and 

▪ Results ≥ 20 times LOR: RPD < 30%; 

 Field wash/rinsate blanks will be collected at the frequencies given in Section O6.6.1 to provide 
evidence that no cross-contamination had occurred during field sampling.  Results are targeted to be 
below the laboratory limits of reporting; and  

 Laboratory spikes, controls and surrogates are targeted to be within 70% and 130% to demonstrate the 
reliability of the laboratory results reported. 

O6.6.5 Laboratory Quality Control 
Laboratory analysis will be conducted in accordance with the standard test methods outlined in Schedule B(3) 
of the NEPM (NEPC 2013), US EPA, APHA or equivalent modified methods supported by adequate quality 
control.  The laboratories will be registered by NATA for all the test methods used on this project.   

O6.6.6 Laboratory Analysis 
Golder will use laboratories that are NATA accredited for the analyses to be performed. As part of Golder’s 
internal quality control, the analytical laboratories used are audited and internal quality control procedures 
reviewed periodically. 

The laboratories that have been nominated by Golder for this investigation, consistent with the Phase 2 ESA, 
are:  
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 ALS Laboratory Group (ALS), located in Smithfield, NSW, for primary soil and water samples and intra 
laboratory duplicate samples; and  

 SGS Environmental, located in Alexandria, NSW, for inter-laboratory duplicate samples. 

O6.6.7 Data Validation 
Following completion of the validation field programs, all of the information collected will be checked, collated, 
and summarised in tabular form. The results of all laboratory analyses will be assessed and validated 
progressively using recognised QA procedures.  

The primary objective of the data validation process will be to ensure that the data reported can be used to 
achieve the project objectives. 

The validity of all analytical data reported will be assessed by a critical review of the QC check sample results.  
The validation process is based upon the following data validation guidance documents: 

 National Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPC 2013); 

 USEPA Contract Laboratory Program National Functional Guidelines for Superfund Inorganic Data 
Review (US EPA 2010); and 

 USEPA Contract Laboratory Program National Functional Guidelines for Superfund Organic Methods 
Data Review (US EPA 2008). 

Accuracy and precision measurements from the appropriate QC check samples will be compared with the 
analytical DQOs to assess the quality of the analytical data.  Should data be found to fall outside acceptable 
limits of precision and accuracy, appropriate corrective actions may be instigated. 

 

O7.0 VALIDATION DOCUMENTATION AND REPORTING 
A Soil Characterisation and Validation Report will be prepared in general accordance with the requirements of 
the OEH (2011) Contaminated Sites: Guidelines for Consultants Reporting on Contaminated Sites.  All field 
information and analytical data will be presented in the Report.   The Report will include (as a minimum) the 
following information:  

 Background and objectives;  

 Scope of validation works and soil characterisation;  

 Site identification;  

 A brief summary of site history and discussion of the site’s environmental context;  

 A brief summary of the site’s geological and hydrological context;  

 Summary of works completed;  

 Sampling and analysis plan and methodology;  

 Field and laboratory QA/QC;  

 Assessment basis;  

 Assessment results;  

 Documentation of any decisions to terminate excavations, if required; 

 Details and documentation of waste disposal including tank destruction; 

 Details and documentation of materials imported to the site, if required; 

 Site characterisation; and  
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 Requirements for future management (if required).    

 

O8.0 ROLES AND RESPONSIBILITIES 
In respect of this RAP the “remediation” includes the implementation of a management approach (if any) 
where appropriate. The responsible person for the overall implementation of the RAP is the site owner, Hi 
Quality and/or their nominated representative or delegate. It has been assumed that responsibilities of Hi 
Quality will be delegated the Principal’s Representative, herein referred to as the Superintendent.  

O8.1.1 Superintendent  
The Superintendent's responsibilities include contract administration, quality control and compliance. The 
Superintendent's responsibilities also include liaison with stakeholders, including the Environmental 
Consultant, the Accredited Environmental Site Auditor and the EPA. 

Community consultation and/or notification of the proposed works will be the responsibility of the site 
Superintendent.  

O8.1.2 Environmental Consultant 
The Environmental Consultant's responsibilities include: 

 Undertaking additional soil and groundwater assessment as required to validate the completed site 
remedial/management activities; 

 Supporting the Remediation Works, including by:  

▪ providing on-site technical advice and management; 

▪ undertaking investigation programs in areas previously inaccessible; 

▪ undertaking validation testing and reporting;  

▪ undertaking validation of excavations; 

▪ stockpile validation and classification;  

▪ site observations with respect to materials associated with remediation and other earthworks; and 

▪ providing technical assistance to the Contractor, as required. 

 Upon completion of on-site Remediation Works, preparing a Remediation and Validation Report (RVR), 
and associated plans (if required) including LT-EMP; and 

 As requested assisting liaison with the Accredited Environmental Site Auditor, Remediation Contractor 
and EPA. 

O8.1.3 Accredited Site Auditor 
The site is currently subject to a Contaminated Site Audit. It is noted that the EPA Contaminated Sites 
Information Sheet No. 3 (EPA 2016b) also indicates that an EPA approved Site Auditor may be required to 
assess the consultant’s proposed sampling, assessment, remediation and validation procedures. 

The Accredited Site Auditor’s responsibilities include: 

 Approval of the RAP(s) prepared for the site. Approval will consider the associated objectives, strategy, 
process and outcomes to be achieved during the remediation; 

 Ensuring the methods and materials used in the Remediation Works are to a standard commensurate to 
ensure the remediation of the site in accordance with this RAP; 
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 Provide documentation in the form of a Site Audit Statement certifying that the site can be used for the 
proposed end land use; 

 Liaising with the Principal, the Contract Administrator, the Contractor and the Environmental Consultant 
to discuss/resolve on-site issues with respect to remediation decisions; 

 Liaising with the EPA as required; and 

 Endorsing other key deliverables for the project including the RVR(s) and associated plans including an 
AMP and/or LT-EMP (if required). 

O8.1.4 Remediation Contractor Responsibilities 
The Contractor’s responsibilities include: 

 Obtaining all permits and Approvals to complete the remediation of the site, including those associated 
with excavation and disposal of contaminated soil from the site; 

 Development and compliance with and implementation of the approved Site Management Plans, Work 
Health and Safety Plan, Construction Environmental Management Plan (inclusive of the Asbestos, 
Heritage, and Flora and Fauna), Quality Assurance Plan, Materials Tracking Plan and other 
management plans developed during the Remediation Works; 

 Implementation and compliance with the Materials Tracking System; 

 Achieving Remediation Completion in accordance with the requirements of the:  

▪ Contract; 

▪ The Specification;  

▪ Drawings; and  

▪ All other documents which form part of the Contract; 

 Gaining acceptance from the receiving landfill for material disposed off-site, based on the information 
provided by the Environmental Consultant. The Contractor must supplement this information including by 
providing additional sampling where required by the receiving landfill; 

 Full cooperation with all relevant consultants, subcontractors and Other Contractors on the Project 

 Collation and provision of all transport and disposal documentation related to off-site disposal of soils 
classified by the Environmental Consultant; and 

 Earthworks conformance testing for all site filling and operations in accordance with the required 
Earthworks Specification (if required). 

 
O9.0 ENVIRONMENTAL MANAGEMENT 
The following sections of the RAP outline the general environmental controls to be adopted to protect the 
environment both on-site and immediately surrounding the site. The controls aim to protect surface water, 
groundwater and air quality, cross contamination and to control odour, noise and vibration levels by preventing 
the release of dusts, contaminated soils, contaminated sediments and contaminated water to the extent 
practicable. Where visual observations or monitoring indicates unsatisfactory performance, then work 
methods and/or controls will be modified.  

It is expected that the Contractor will prepare a Construction Environment Management Plan (CEMP) for the 
works which will provide site specific environmental controls and will also stipulate the actions to be taken 
should additional contamination be identified during the development of the site (i.e. an unexpected finds 
protocol). 



Appendix O - Remediation Action Plan 1895837-038-R-Rev1 

 

3939 
 

 39 

 

O9.1 Environmental Aspects 
Elements of the proposed works that can interact with the environment are termed ‘environmental aspects’. 
For the proposed works, these are identified as broadly including the following:  

 Surface water discharge;  

 Dust/vapour emissions;  

 Noise emission and vibration;  

 Odour; 

 Waste haulage;  

 Fuel/oil leaks/spills; and   

 Spillage of contaminated materials.    

O9.2 Environmental Controls 
O9.2.1 Site Access and Traffic 
During the works traffic entering and exiting the site will be limited to the Contractors vehicles, remediation 
equipment (e.g. excavators) and trucks removing waste materials to off-site waste management facilities.  The 
frequency and timing of truck movements will be a function of staging of the works by the appointed 
Contractor. Heavy machinery will be utilised for the remediation works. These vehicles will be stored on site 
during the remediation phase. 

Given the duration of the works and material to be removed from the site, it is considered that there will be a 
negligible impact on traffic conditions in the area. It is considered that any potential impact will be further 
managed and minimised with the implementation of the proposed mitigation measures:  

 Traffic movements will be planned to minimise impacts to traffic flow in the vicinity of the site. Where 
possible, and subject to the staging of the works, one entry and one exit point will be utilised to avoid the 
need for vehicles turning on site;   

 Public access to the site will be restricted by means of security fencing;  

 Hours of operation will be restricted to mitigate traffic and parking impacts on neighbours;  

 The timing of truck arrivals shall be planned and coordinated to avoid congestion and excessive truck 
queuing / idling; 

 Off-site parking is not expected to be required;  

 There will be limited disturbance of site surface cover and therefore off-site tracking of sediment and soil 
is not expected to occur. Good housekeeping practices will be implemented and inspections will be 
undertaken. Identified sediment will be removed by sweeping;  

 All loads will be covered except during loading and unloading activities; and 

 Licenced transports will be engaged for the haulage of waste materials.   

O9.2.2 Surface Water, Erosion and Sedimentation 
The nearest water course to the site is the Molonglo River to the north-east of the site. The river flows to the 
north. Potential impacts from the remediation works to local surface water are expected to be limited.  The 
potential for increased sediment load or pollutant load from site run-off will be managed by erosion and 
sediment controls. The erosion and sediment control will be implemented by the appointed Contractor. 
Mitigation measures will include the following:  

 Establishment of erosion and sediment measures prior to works commencing on the site and regular 
inspection and maintenance to confirm measures are in a functional condition throughout the works; 
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 Disturbance of site surface cover will be minimised where possible to reduce the potential for off-site 
tracking of sediment and soil;  

 Truck tyres will be inspected prior to leaving site; 

 The work areas will be enclosed within a sediment fence, erected on the down gradient perimeter of the 
works areas. The controls will ensure all run-off leaving the site is sediment-free; 

 On-site stormwater inlets and kerb inlets will be protected using inlet filter devices;  

 Good stockpile management practices will be put in place and stockpiled material will be stored within 
appropriate environmental controls (i.e. covered where practical) and outside of drainage lines; 

 Should water accumulate in excavations across the site this will be treated as potentially contaminated 
water; and  

 Maintenance on all stockpile control measures will be carried out on a daily during remediation works, 
and during and following major storm events. Maintenance will be logged.  

O9.2.3 Air Quality 
Due to the nature of the work there is potential that dust and odours will be generated for a short period of 
time during the works. Other short term impacts may exist in relation to increased exhaust fumes from 
equipment.  

With the management of potential air quality impacts in accordance with the proposed mitigation measures, it 
is considered that local community impacts will be minimised. Potential impacts will be managed by good work 
practices, including: 

 Trucks and construction plant entering the site should be well maintained in accordance with the 
manufacturer’s specification. Vehicles with smoky exhausts (more than 10 seconds) shall be stood down 
for maintenance;  

 Unnecessary idling for trucks and plant shall be avoided with engines turned off during periods of 
inactivity; 

 All equipment shall be maintained in good working order; 

 Dust retardant/ water spray will be used to prevent dust lift-off where necessary; 

 Minimisation of number of stockpiles;  

 Stockpiles of soil will require to be covered if remaining on-site for more than 24 hours; 

 All dust generating loads will be covered except during loading and unloading activities; and  

 Cessation of relevant works under adverse meteorological conditions such as high winds. 

O9.2.4 Odour Management 
The objective of odour management is to control odours generated from the proposed works, and ensure 
minimal adverse impact on the air quality of the local area. There is potential that the excavation of 
hydrocarbon impacted soils during the remediation works may expose odorous materials/ volatile organic 
vapours.   

Odour control measures will include, but not be limited to: 

 During excavation of potentially contaminated materials a portable PID will be used to assess potential 
elevated volatile organic vapour concentrations; 

 The area of contaminated soils exposed at any one time be minimised wherever possible by a localised 
staged program; 

 Covering exposed surfaces, as required; 
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 Adequate maintenance of equipment and machinery to minimise exhaust emissions; and 

 Conduct regular odour monitoring by olfactory observations. 

O9.2.5 Noise 
The remediation works are likely to cause an increase in noise during the period of work (estimated to be 
approximately two to three weeks). With the management of noise in accordance with the proposed mitigation 
measures, it is considered that local community impacts will be minimised. Noise impacts will be managed by 
the following mitigation measures: 

 Hours of operation will be restricted to 7:00 am to 6:00 pm from Monday to Friday, 8:00 am to 2:00 pm 
on Saturdays and at no time on Sundays and public holiday;  

 The works will take place over a relatively short period of time; 

 Where possible, the distance between noisy machinery and sensitive receptors will be maximised and 
noisy equipment/machinery will be oriented away from sensitive areas. 

 Equipment will be well maintained; 

 Unnecessary idling for trucks and plant shall be avoided with engines turned off during periods of 
inactivity (e.g. during loading);  

 Remediation work will be carried out in accordance with this Remediation Action Plan, a copy of which 
will be located on site at all times during the works; and 

 Complaints regarding excessive noise will be investigated and addressed appropriately. 

O9.2.6 General Waste Management 
Works will include the implementation of measures to limit the need for waste disposal and the environmental 
impacts of waste. The Principle Contractor shall be responsible for safely handling, segregating and 
temporarily stockpiling wastes on the site. The proposed waste management approach is as follows: 

 Waste materials generated on site will be managed so that the volume of waste transported to landfill is 
minimised; 

 Wastes will be characterised and properly disposed of in order to minimise the potential for impacts to 
the environment; and 

 Disposal of all contaminated soils is to be tracked by the Contractor and correlated with the waste 
disposal site operator’s landfill records. This information will be provided to Golder for inclusion in the 
Remediation Validation Report. 

O9.2.6.1 Off-site Waste Disposal  
If waste is required to be transported, it must be to a licensed off-site disposal facility licensed to accept such 
material. Material to be disposed off-site may include soil/fill impacted with concentrations of COPC in excess 
of the site remediation validation criteria. 

All waste will be transported by a transporter licensed to transport the material and will have notified the 
licensed receiving landfill (or storage facility) of the type and quantity of each load of material being received. 
Each load of waste is required to be sealed at all times. Copies of all consignment authorities for each load 
will be retained. 

O9.2.6.2 Waste Recycling 

Where possible, buildings materials and concrete will be forwarded for recycling to an appropriately licenced 
recycling facility.   
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O9.3 Environmental Control Performance Monitoring 
O9.3.1 Site Inspection Program 
Regular site inspections will provide quantification of the effectiveness of the safeguards recommended. It will 
also enable auditing of the safeguard measures to ensure they achieve their objectives and to facilitate 
modification where necessary.  

Site inspection will be undertaken during remediation in the following areas: 

 Inspection of trucks used for transporting materials from the site to ensure that soil adhering to the 
wheels or undercarriage is minimised. Any accumulation of soil will be removed prior to departure from 
the site; 

 Sedimentation control measures will be inspected weekly and after heavy rain.  This will involve checking 
the sedimentation control structures are operating effectively, with no silt being discharged to stormwater.  
Corrective action will be instituted where necessary and a follow up inspection will be undertaken to 
verify the outcome of the corrective action; 

 Inspection of soil segregation, stockpiling, testing and validation procedures and records; and 

 Observation of site activities to assess the extent of dust generation from the work site. 

Should routine site inspections and/or external parties identify a potential issue relating to the remediation 
works, potential issues will be logged, validated and where required, rectified. 

O9.4 Contingency Planning  
O9.4.1 Emergency Response Plan 
An Emergency Response Plan will be prepared prior to the commencement of the remediation works.  The 
purpose of the plan will be to identify possible emergency situations and to define procedures that would be 
used to ensure the safety of both on- and off-site personnel in the event of an emergency. 

Emergency events may include but are not limited to: 

 Oil or other contaminant spillage; 

 Fire; 

 Failure of any control structures; and 

 Industrial accident. 

In order to ensure that the environmental impact of such events is minimised, emergency procedures are to 
be followed. These may include: 

 The first priority is the safety of any persons either workers or others involved in the events. Whatever 
reasonable actions necessary to protect the safety of potentially affected persons will be taken. The site-
specific Health and Safety Plan (HASP) will outline actions to be taken in relation to safety of persons, if 
these circumstances eventuate. 

 The second priority is to quickly minimise the environmental damage. All emergency action should take 
place as soon as possible after the event. Actions to be taken may include: 

▪ The containment of pollution by booms, silt fences or other means. Supplies of all pollution control 
equipment, as listed in the Contractor’s Environmental Management Plan, should be maintained on 
site by the Contractor; 

▪ The temporary re-establishment of the control structure; and 

▪ The taking of appropriate samples to assess the extent of the problem. 
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In the event of an emergency situation arising, the Principal Contractor’s site representatives will be contacted 
immediately after all persons are accounted for and all possible immediate actions to control the pollution 
have been taken. 

O9.4.2 Contingency Management Plan 
Table 12 below summarises conditions that can reasonably be expected and the resulting problems they may 
cause, and how these problems may be resolved within the context of the works. 

Table 12: Contingency 

Anticipated Problem Corrective Action by Contractor 

Further contamination 
identified 

Stop work, notify the Environmental Consultant and Principal. Manage 
in accordance with remediation objectives and strategy outlined in RAP 
refer to Section O6.0. 

Excessive rain/drainage Cover exposed surfaces with plastic; or stop work until run-off is more 
manageable. Inspect and maintain sediment controls. 

Excessive dust Use of local and perimeter sprays, soaking of excavation areas, mobile 
sprays, covering with geofabric, monitoring of weather conditions or 
ceasing activity.  

Equipment failures Maintain spare equipment or parts; or maintain alternate rental options; 
or shut down affected operations until repairs are made. 

Release of fuel/oil from 
machinery 

Remove source, use spill kit to remove oil and make any repairs as 
required. 

Silt fence fails Stop work and repair fence to specifications. 

Excessive noise Identify source and review noise attenuation equipment and as 
necessary provide silencers on noisy equipment. Change work hours. 

Excessive odours Monitor for volatiles using PID in worker breathing zone and at 
boundary with residential properties (south of site). Use odour and 
volatile suppressing agents to eliminate or reduce odours as required.  

Encounter suspected 
asbestos 

Stop excavation and cover area. Notify the Principal, Environmental 
Consultant and Industrial Hygienist. Asbestos classification and 
management to be conducted by a suitably qualified/licensed 
contractor.  

  
O9.4.2.1 Unexpected Finds Protocol 

It is possible that workers may unexpectedly encounter unexpected contaminated materials. The adverse 
conditions which may warrant additional assessment include;  

 Highly malodours soils or seepage water (e.g. strong residual petroleum odours);  

 Hydrocarbon sheen on surface water;  

 Discoloured chemical deposits or soil staining with chemical waste other than of a minor nature;  

 Large monolithic deposits of materials (e.g. gypsum as powder, or plaster board);  
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 Presence of putrescible refuse including material that may generate hazardous levels of ground gases 
(e.g. methane) such as large quantities of green waste or timber waste; and 

 Presence of objects which may indicate the presence of chemical contamination, such as drums, tanks 
or other such storage items.  

The immediate response should be on preventing the disturbance of material, while protecting workers in the 
immediate area and any surrounding receptors from potential exposure. The following procedure should be 
followed if unexpected contaminated materials are encountered. 

 

O10.0 OCCUPATIONAL HEALTH AND SAFETY 
A site-specific Health and Safety Plan (HASP) incorporating the safe work method statements will be prepared 
in accordance with the requirements of WorkSafe ACT. The implementation of the HASP will be the 
responsibility of Contractor during the works.  At a minimum the plan shall include: 

 Details of health and safety programme including an induction process for all personnel working on the 
site, as well as incident management and reporting plans; 

 Safe work method statements (SWMSs) and/or Job Safety Analyses (JSAs); 

 Emergency phone numbers; 

 A map showing the shortest route to nearby hospitals or health centres; 

 Daily toolbox meeting content and procedures; 

 Definition of roles and responsibilities of personnel, including staff and subcontractors; 

 Hazard identification procedures and control measures; 

 Material safety data sheets; 

 Soil, water and material handling procedures; 

 Personal protective equipment requirements; 

 Occupation health monitoring; 

1

•STOP WORK

•Fit appropriate PPE.

•Notify Superintendent and EC.

•Delineate the work are to prevent entry by others.

2

•Is the materal asbestos? (If yes refer to AMP (to be prepared))

•Superintendent to install appropraite environmental controls (refer to Section 9.2), including stormwater, 
sediment, odour and vapour controls. 

•EC to undertake assessment in accordance with this RAP and EPA Guidelines. 

3

•If materials assessed as presenting an unacceptable risk, EC to forumulate remedaition approach in consultation 
with Site Auditor and Superintendent. 

•EC to supervise remediation and undertake validation in accordance with the objectives of this RAP. 

•EC to submit assesment / validation to Superintendent, Site Manager and Site Auditor at completion of validation 
works. 
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 Decontamination procedures; and 

 Incident management. 

Site workers and visitors shall be trained on the contents of site-specific health and safety plan prior to entry to 
the site.  
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The document (“Report”) to which this page is attached and which this page forms a part of, has been issued 
by Golder Associates Pty Ltd (“Golder”) subject to the important limitations and other qualifications set out below. 

This Report constitutes or is part of services (“Services”) provided by Golder to its client (“Client”) under and subject 
to a contract between Golder and its Client (“Contract”). The contents of this page are not intended to and do not 
alter Golder’s obligations (including any limits on those obligations) to its Client under the Contract. 

This Report is provided for use solely by Golder’s Client and persons acting on the Client’s behalf, such as its 
professional advisers. Golder is responsible only to its Client for this Report. Golder has no responsibility to any other 
person who relies or makes decisions based upon this Report or who makes any other use of this Report. Golder 
accepts no responsibility for any loss or damage suffered by any person other than its Client as a result of any 
reliance upon any part of this Report, decisions made based upon this Report or any other use of it. 

This Report has been prepared in the context of the circumstances and purposes referred to in, or derived from, 
the Contract and Golder accepts no responsibility for use of the Report, in whole or in part, in any other context 
or circumstance or for any other purpose. 

The scope of Golder’s Services and the period of time they relate to are determined by the Contract and are subject 
to restrictions and limitations set out in the Contract. If a service or other work is not expressly referred to in 
this Report, do not assume that it has been provided or performed. If a matter is not addressed in this Report, 
do not assume that any determination has been made by Golder in regards to it. 

At any location relevant to the Services conditions may exist which were not detected by Golder, in particular due to 
the specific scope of the investigation Golder has been engaged to undertake. Conditions can only be verified at the 
exact location of any tests undertaken. Variations in conditions may occur between tested locations and there may 
be conditions which have not been revealed by the investigation and which have not therefore been taken into account 
in this Report. 

Golder accepts no responsibility for and makes no representation as to the accuracy or completeness of the 
information provided to it by or on behalf of the Client or sourced from any third party. Golder has assumed that such 
information is correct unless otherwise stated and no responsibility is accepted by Golder for incomplete or 
inaccurate data supplied by its Client or any other person for whom Golder is not responsible. Golder has not taken 
account of matters that may have existed when the Report was prepared but which were only later disclosed to 
Golder. 

Having regard to the matters referred to in the previous paragraphs on this page in particular, carrying out the 
Services has allowed Golder to form no more than an opinion as to the actual conditions at any relevant location. 
That opinion is necessarily constrained by the extent of the information collected by Golder or otherwise made 
available to Golder. Further, the passage of time may affect the accuracy, applicability or usefulness of the opinions, 
assessments or other information in this Report. This Report is based upon the information and other circumstances 
that existed and were known to Golder when the Services were performed and this Report was prepared. 
Golder has not considered the effect of any possible future developments including physical changes to any 
relevant location or changes to any laws or regulations relevant to such location. 

Where permitted by the Contract, Golder may have retained subconsultants affiliated with Golder to provide some 
or all of the Services. However, it is Golder which remains solely responsible for the Services and there is no 
legal recourse against any of Golder’s affiliated companies or the employees, officers or directors of any of them. 

By date, or revision, the Report supersedes any prior report or other document issued by Golder dealing with any 
matter that is addressed in the Report. 

Any uncertainty as to the extent to which this Report can be used or relied upon in any respect should be 
referred to Golder for clarification 
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