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18 Fennell Street, 
North Parramatta, NSW. 2151. 

Tel: 9890 2122. Fax: 9890 2922. 
E-Mail: andrew.b@gbgoz.com.au.

A.B.N. 77 009 550 869. 

GBG Australia. 18 Fennell Street North Parramatta NSW.  2151 Australia. Tel: (02) 9890 2122 Fax: (02) 9890 2922 

9 October 2012 

Attention: Ms. Lauren Ryan GBGA Ref: 1471_REV Report_2
Senior Environmental Scientist 
Cardno Lane Piper 
Building 2, 154 Highbury Road 
Burwood, Victoria 3125 

SUBJECT: GEOPHYSICAL INVESTIGATION USING EM61 TO LOCATE BURIED 
DRUMS AT CFA TRAINING GROUNDS, FISKVILLE, VICTORIA. 

GBG Australia carried out a non-destructive investigation using time-domain electromagnetic 
induction (TEM) on the grounds of the CFA Training College in Fiskville, Victoria. The data 
was collected over two days on the 6th & 7th August 2011. 

The objective of the investigation was to locate possible buried drums in three sections of 
the training site as part of remediation efforts on the site. 

The following report outlines the methodology of the investigation and discusses the results. 

BACKGROUND 

The CFA Training College Fiskville is a training site for the Country Fire Authority (CFA), a 
volunteer fire and emergency service that services regional Victoria. The site is used to train 
CFA staff & volunteers utilising in a wide range of emergency response scenarios. The site 
has been in operation for approximately forty (40) years.  

There is concern that over the course of operations, drums of flammable liquid were buried 
on site. The cleanup of the site is lead by Cardno Lane Piper (the client) and as part of the 
investigation, GBG Australia was contracted to locate drums possibly buried on site. 

The three sites investigated area is described below.  

Drum_Burial_Area 1 – Approximately 7,050m2. Two-thirds of the site is a grove of
planted trees in rows approximately two (2) metres apart, a third of the site is an
open field, at the time of the investigation this was mown grass. The EM survey was
undertaken parallel to these rows. Some surface scrap and training facilities are
found in the open grass field.



 Drum_Burial_Area 2 – Approximately 2,520m2, site consists of a grove of planted 
mixed trees arranged in non-linear rows approximately two (2) to five (5) metres 
apart, the site surrounded on three sites by roadway and on one by administration 
buildings/carpark. 

 Drum_Burial_Area 3 – Approximately 1,750m2, this site is a section of the golf course 
and it consists of an open field of grass, which at the time of the investigation was 
mown. Two concrete structures are located just outside the survey area. These 
structures are believed to be the anchors of a former radio tower. 

Figure 1 below is an aerial image of the site outlining the investigation areas. 

Figure 1. Aerial image of the three survey site: Drum_Burial_Area 1 (highlighted in red), Drum_Burial_Area 1 

(highlighted in yellow) and Drum_Burial_Area 1 (highlighted in orange). Image courtesy of Google Earth (16 Aug 2012). 

DATA COLLECTION 

Data was collected using a time-domain electromagnetic induction (TEM) system. For more 
information about the TEM method, please refer to Appendix A. 

The survey was undertaken using an EM61-MK2 with 1m x 0.5m sensor coils (Figure 2) that 
transmits a primary electromagnetic field and records up to four time-gates of secondary 
electromagnetic field in millivolts (mV). The sensor was mounted on a cart and pulled by 
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hand at walking pace in lines one (1) metre apart to ensure full coverage of the site. The 
sensor was configured to record five (5) readings every second.  

Spatial position of the TEM data was recorded by an attached Differential Global Positioning 
System (DGPS) receiver with each reading having associated positional information with an 
accuracy of less than 1m. Both the TEM and DGPS data were combined and recorded using 
the EM61MK2 collection software on a field recorder by the field geophysicist. 

Figure 2. EM61-MK2 set up as as a cart. 

DATA PROCESSING & ANALYSIS 

Processing and analysis of collected data was undertaken in a number of steps: 

1. Raw data was converted from binary format to ascii format. 

2. The Converted data was combined with GPS data, analysed and corrected for any 
errors.

3. GPS corrected data was then gridded. 

4. Parts of gridded the data were blanked out to so as clip areas not surveyed. 

5. Colour range and scale were altered to better highlight detected anomalies. 

The first two steps were undertaken in the Geonics program DAT61MK2, while the last three 
steps were undertaken in Golden Software’s program Surfer. The result of these steps was a 
colour contour image which shows changes in conductivity over the entire area. 
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RESULTS & DISCUSSION 

The results of the investigation have been provided in the drawings GBGA1471-A1, 
GBGA1471-A2 & GBGA1471-A3. Drawings GBGA1471-A1 & GBGA1471-A3 contain two (2) 
aerial images of the surveyed area overlaid onto a colour contour map of the collected data. 
Due to the poor quality of the aerial image of Drum_Burial_Area 2, GBGA1471-A3 was not 
overlaid onto an aerial image. All drawings are geo-referenced using GDA UTM Zone 55 
datum.

On the drawings, the image on the left is the gridded response of the D3 component which 
shows the responses of the deeper objects, while the image on the right is the gridded 
response of the Top (Differential) component (background variations removed) and hence 
shows only anomalies.  

From these drawings, a number of areas of high conductivity responses can be found 
spread through the sites. These areas of high conductivity are interpreted as possible 
locations of buried drums. Comparison of these high conductivity responses with the 
standard response curve from a 55 Gallon Steel drum suggest that these anomalies are 
between 500mm and 1,000mm below the surface. 

The findings from each area are as follows: 

Drum_Burial_Area 1

High responses found in the area were correlated with the presence of monitoring wells, a 
military helicopter used for training (Figure3), a road sign (Figure 4), drums (Figure 5) and 
reinforced concrete pipes (Figure 6).  

Figure 3. Military helicopter located on site Drum_Burial_Area 1. 
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Figure 4. Road sign located on site Drum_Burial_Area 1. 

Figure 5. Drums located on site Drum_Burial_Area 1. 

Figure 6. Reinforced concrete pipes located on site Drum_Burial_Area 1. 

A total of twenty five (25) anomalies were found and are listed below as targets in Table 1. 
Targets 1 - 5 are found in the top portion of the area, targets 4 & 5 in the bottom-middle 
portion of the area and targets 7 - 25 are found towards the bottom-east of the area. 
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ID Easting Northing ID Easting Northing 

1 254738.22 5826167.66 14 254836.20 5826109.31

2 254743.46 5826149.54 15 254833.93 5826108.75

3 254769.03 5826153.57 16 254829.08 5826100.24

4 254764.34 5826163.36 17 254833.11 5826096.54

5 254778.21 5826106.51 18 254840.54 5826105.49

6 254793.47 5826106.51 19 254839.09 5826112.42

7 254815.30 5826109.37 20 254841.03 5826112.58

8 254820.11 5826108.53 21 254845.21 5826099.21

9 254823.60 5826108.37 22 254848.11 5826096.47

10 254823.60 5826110.36 23 254839.90 5826108.55

11 254825.76 5826110.36 24 254836.63 5826097.33

12 254821.78 5826102.55 25 254834.32 5826101.43

13 254836.39 5826105.34

Table 1. Identified anomalies in site Drum_Burial_Area 1. 

The area of high response found under the road is believed to be related to the construction 
of the road. 

Due to the relatively high amount of scrap metal found in the surface, it is possible that 
targets in the eastern portion of the area are detected scrap metal. In particular target 10 
may be scrap metal related to the helicopter.   

Drum_Burial_Area 2

Due to errors with the GPS, a large portion of the area could not be gridded. As a result only 
approximately 60% of the results of the site could be displayed.  

The most likely cause of this is the higher density of tree cover in the site preventing the 
GPS from maintaining a consistent lock on differential GPS (OMNISTAR) satellites. Figure 7 
below displays the recorded GPS points, areas where GPS was not recorded (GPS drop 
outs) due to the presence of high density tree cover. 
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Figure 7. Recorded GPS points in site Drum_Burial_Area 2. Note large areas lacking GPS due to drop outs. 

Within this area, a total of seven (7) anomalies were found and are listed below as targets in 
Table 2. Targets 1 and 2 are found in the northern portion of the area, while targets 3, 4, 5, 6 
& 7 are in the southern portion of the area.  

ID Easting Northing 

1 254839.45 5826007.79

2 254836.59 5826007.79

3 254819.83 5826001.86

4 254811.24 5825966.71

5 254804.50 5825970.59

6 254790.20 5825971.00

7 254779.36 5825971.00

Table 2. Identified anomalies in site Drum_Burial_Area 2. 

Due to their close proximity with the car park, it is possible that targets in the bottom portion 
of the area are related to car park construction. 
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Drum_Burial_Area 3

A total of seven (7) anomalies were found and are listed below as targets in Table 3. All 
targets are found towards the northern portion of the area. Due to the close proximity of 
concrete anchors of the former radio tower (Figure 8), it is possible that targets 3, 4, 5, 6 & 7 
are scrap metal. 

Figure 8. Former radio tower anchor located adjacent to site Drum_Burial_Area 3. 

ID Easting Northing 

1 254940.93 5825919.20

2 254937.21 5825914.55

3 254921.41 5825917.92

4 254917.69 5825919.83

5 254916.12 5825921.06

6 254915.48 5825915.01

7 254904.15 5825924.02

Table 3. Identified anomalies in site Drum_Burial_Area 3. 
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CONCLUSIONS 

 An EM61 survey was conducted in three (3) sites in the grounds CFA Training 
College, Fiskville. The purpose of which was to locate any buried drums. 

 The sites were surveyed over the course of two (2) days. 

 Site Drum_Burial_Area 1 was found to contain twenty five (25) anomalies, the 
location and GPS coordinates of these anomalies can be found in this report and on 
drawing GBGA1471_A1.pdf. 

 Site Drum_Burial_Area 2 was found to contain seven (7) anomalies, the location and 
GPS coordinates of these anomalies can be found in this report and on drawing 
GBGA1471_A2.pdf. 

 Site Drum_Burial_Area 3 was found to contain seven (7) anomalies, the location and 
GPS coordinates of these anomalies can be found in this report and on drawing 
GBGA1471_A3.pdf. 

 Portions of site Drum_Burial_Area 2 were unable to be gridded due to GPS drop outs 
caused by heavy vegetation cover. 

I hope that this provides you with the information required. If you require clarification on any 
points arising from this investigation please contact me on (02) 9890 2122. 

For and on behalf of 
GBG AUSTRALIA PTY LTD 

ANDREW BUCHEL 
Geophysicist – B.Sc. (Hons) 
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APPENDIX A: TEM METHOD 

Theory
Time Domain Electro-Magnetic (TEM) surveying uses the principle of electromagnetic 
induction to measure changes in the electrical conductivity of the subsurface. Time-Domain 
Electro-Magnetics (TEM) is sensitive to variations in the electrical conductivity of the 
subsurface. This is influenced by bulk variations in the subsurface porosity and permeability, 
and degree of saturation, as well as discrete variations due to buried metallic objects. 

A primary electric current is passed through a transmitting coil and a produces a primary 
magnetic field in the space surrounding the coil including the subsurface. When the current 
is switched off, the magnetic field induces a turbulent electric current (eddy currents) in the 
ground and in nearby buried conductors. These currents decay with time and cause a 
decaying secondary magnetic field at the surface. Measurement of the rate of decay of the 
secondary magnetic field provides variation of conductivity with depth and a means of 
detecting buried conductive bodies. 

Figures. A) Collecting TEM data with the EM61and B) Sample of processed data. 

Limitations
1) The response from the drum measured by EM61 is classified as an anomaly only if the 

signal from the drum is more than background signal. 
2) Noise (background and instrumental) can act as a dampener and therefore limits data 

resolution and depth of data acquisition. 
3) Any significant contract at the surface will mark response from greater depths and hence 

limit resolution of data. 
4) External metallic objects like radios, generators, power transmission lines, transportation 

infrastructure, and electromagnetic devices can affect the input signal. 
5) Highly conductive soils can limit the effective penetration of these instruments.  
6) While determining the size and depth of the drum, orientation is not taken into account; 

therefore the drum can be horizontal, vertical or inclined. 
7) The depth of drum is determined using depth vs. intensity graphs and is an 

approximation. 
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APPENDIX B: TARGET LOCATION CHARACTERSTICS 

Area 1
ID Easting Northing Size (Diameter) Depth cm Chance of Drum?
1 254738.22 5826167.66 2m 80 High
2 254743.46 5826149.54 1m 95 High
3 254769.03 5826153.57 1m 90 High
4 254764.34 5826163.37 1m 110 High
5 254778.21 5826106.51 1m 55 Moderate
6 254793.47 5826106.51 1m 55 Moderate
7 254815.30 5826109.37 1m 50 Low
8 254820.11 5826108.53 2m 55 Low
9 254823.60 5826108.37 2m <45 Low
10 254823.60 5826110.36 2m <45 Low
11 254825.76 5826110.36 2m <45 Low
12 254821.78 5826102.55 2m 65 Moderate
13 254836.39 5826105.34 2m <45 Low
14 254836.20 5826109.32 2m 55 Moderate
15 254833.93 5826108.75 1m 65 Low
16 254829.08 5826100.24 1m 60 Moderate
17 254833.11 5826096.54 1m 55 Moderate
18 254840.54 5826105.49 2m <45 Low
19 254839.09 5826112.42 2m <45 Low
20 254841.03 5826112.58 2m <45 Low
21 254845.21 5826099.21 1m 55 Moderate
22 254848.11 5826096.47 1m 60 Moderate
23 254839.90 5826108.55 1m 65 Low
24 254836.63 5826097.33 2m <45 Low
25 254834.32 5826101.43 1m <45 Low

Area 2
ID Easting Northing Size (Diameter) Depth cm Chance of Drum?
1 254839.45 5826007.79 1m 85 Moderate
2 254836.59 5826007.79 1m 80 Moderate
3 254819.83 5826001.86 2m 105 Moderate
4 254811.24 5825966.71 1m 125 Moderate
5 254804.50 5825970.59 1m 100 Moderate
6 254790.20 5825971.00 1m 95 Moderate
7 254779.36 5825971.00 1m 120 Moderate
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Area 3
ID Easting Northing Size (Diameter) Depth cm Chance of Drum?
1 254940.93 5825919.20 1m 170 Moderate
2 254937.21 5825914.55 1m 175 Moderate
3 254921.41 5825917.92 1m 180 Moderate
4 254917.69 5825919.83 1m 170 Moderate
5 254916.12 5825921.06 1m 190 Moderate
6 254915.48 5825915.01 1m 165 Moderate
7 254904.15 5825924.02 2m 120 Moderate
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18 Fennell Street, 
North Parramatta, NSW. 2151. 

Tel: (02) 9890 2122. Fax: (02) 9890 2922. 
E-Mail: andrew.b@gbgoz.com.au 

A.B.N. 77 009 550 869. 

GBG Australia – 18 Fennell Street, North Parramatta, NSW 2151.   Phone: 02 9890 2122,   Fax: 02 9890 2922 

19th September 2012 

Attention: Mr. Danny McDonald     GBGA Ref: 1487_A2_Letter 
Cardno Lane Piper 
Building 2, 154 Highbury Road 
Burwood, Victoria 3125 

GEOPHYSICAL INVESTIGATION USING EM TO LOCATE BURIED DRUMS AT 
CFA TRAINING GROUNDS, FISKVILLE, VICTORIA. 

Dear Mr. McDonald, 

Cardno Lane Piper commissioned GBG Australia to undertake an electromagnetic (EM) investigation 
in Drum_Burial_Area_2. The area was previously surveyed by GBG Australia, however due to errors 
in the gridding process related to GPS dropouts the area was resurveyed. The following letter outlines 
the results of the survey. 

EQUIPMENT 

The instrument used during the survey was the GSSI EMP-400, a multi-channel Frequency-Domain 
Electromagnetic (FDEM) system. The three frequencies chosen for the survey were 3,000MHz, 
6,000MHz and 10,000MHz, these frequencies were chosen to ensure depth of penetration was 
achieved and correspond to approximately six (6) meters, three (3) meters and one (1) meter 
respectively. DGPS data is recorded and combined with data in real time to ensure accuracy in the 
survey process. 

RESULTS 

The results of the EM investigation have been provided in drawing GBGA1487_A2.pdf. The results of 
the investigation have identified no additional targets related to potential buried drums.  

If you require clarification on any points arising from this investigation, please do not hesitate to 
contact me on (02) 9890 2122. 

Sincerely,  

 A T AL A PT  LT   

A E  EL 

Geophysicist 





18 Fennell Street, 
North Parramatta, NSW. 2151. 

Tel: 9890 2122. Fax: 9890 2922. 
E-Mail: andrew.b@gbgoz.com.au.

A.B.N. 77 009 550 869. 
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4th April 2013 

Attention: Mr. Danny McDonald       GBGA Ref: 1556 
Associate Environmental Geoscientist 
Cardno Lane Piper 
Building 2, 154 Highbury Road 
Burwood, Victoria 3125 

SUBJECT:  GEOPHYSICALINVESTIGATION OF POSSIBLE DRUM BURIAL 
AT THE CFA TRAINING COLLEGE, FISKVILLE, VICTORIA. 

GBG Australia carried out a non-destructive investigation using time-domain electromagnetic 
induction (TEM) on the grounds of the CFA Training College in Fiskville, Victoria, on 
Wednesday 27th March 2013. 

The objective of the investigation was to locate possible buried drums in a section of the 
college grounds known as the “golf course” as part of remediation efforts on the site. 

The following report outlines the methodology of the investigation and discusses the results. 

SITE LOCATION AND CONDITIONS 

The area surveyed is located directly south of Drum Burial Area 3 (surveyed previously, see 
GBGA1471_A3.pdf and GBGA1471_Rev Report_2.pdf for results). The area is 
approximately 3,000m2 and has been designated ‘Drum Burial Area 3a’. Figure 1 below is an 
aerial image of the site outlining the investigation area. 
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Figure 1. Aerial image of the survey site Drum Burial Area 3a (highlighted in green). Also shown is the location of 

Drum Burial Area 3 (highlighted in gray hatch) Image courtesy of Google Earth (16 Aug 2012). 

The area predominately consists of an open grass field. Features of the area includes: 

 A large concrete cable anchor (see Figure 2a below). 

 A drainage ditch runs across part of the site (see Figure 2b below). 

 A large patch of sand centred on the golf flag. Two grass mounts are located on its 
perimeter (see Figure 2c below). 

 Raised section of grass serving as a golf tee (see Figure 2d below). 
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Figure 2. Major features of the Drum Burial Area 3a including: a) concrete cable anchor, b) drainage ditch, c) golf hole 

& surrounding mounds and d) raised golf tee. 

DATA COLLECTION 

Data was collected using a time-domain electromagnetic induction (TEM) system. For more 
information about the TEM method, please refer to Appendix A. 

The survey was undertaken using an EM61-MK2 with 1m x 0.5m sensor coils (Figure 2) that 
transmits a primary electromagnetic field and records up to four time-gates of secondary 
electromagnetic field in millivolts (mV). The sensor was mounted on a cart and pulled by 
hand at walking pace in lines one (1) metre apart to ensure full coverage of the site. The 
sensor was configured to record five (5) readings every second.  

Spatial position of the TEM data was recorded by an attached Differential Global Positioning 
System (DGPS) receiver with each reading having associated positional information with an 
accuracy of less than 1m. Both the TEM and DGPS data were combined and recorded using 
the EM61MK2 collection software on a field recorder by the field geophysicist. 

a b

c d
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Figure 2. EM61-MK2 set up as as a cart. 

DATA PROCESSING & ANALYSIS 

Processing and analysis of collected data was undertaken in a number of steps: 

1. Raw data was converted from binary format to ascii format. 

2. The Converted data was combined with GPS data, analysed and corrected for any 
errors.

3. GPS corrected data was then gridded. 

4. Parts of the gridded data were blanked out so as to clip areas not surveyed. 

5. Colour range and scale were altered to better highlight detected anomalies. 

The first two steps were undertaken in the Geonics program DAT61MK2, while the last three 
steps were undertaken in the Golden Software program Surfer. The result of these steps 
was a colour contour image which shows changes in conductivity over the entire area. 
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RESULTS & DISCUSSION 

The results of the investigation have been provided in the drawing GBGA1556-A3a. The 
drawing contains two (2) aerial images of the surveyed area overlaid with two (2) colour 
contour maps of the collected data. The drawing is geo-referenced using GDA94 UTM Zone 
55 datum. 

The image on the right is the gridded response of the D3 component which shows the 
responses of the deeper objects, while the image on the right is the gridded response of the 
Top (Differential) component (background variations removed) and hence shows only 
anomalies. A number targets (labelled 1 to 15) were identified throughout the area.  

Most targets identified are discrete anomalies (nearest anomaly greater than five (5) meters 
away). Due to the higher responses compared to the background, most targets represent 
potential buried drums. Comparison of these high conductivity responses from Channel D3 
with the standard response curve from a 55 Gallon Steel drum suggest that these anomalies 
are between 1.5m and 2m below the surface. The standard response curve can be seen in 
Appendix B, it should be noted that these depths assume the target anomaly is a 55 gallon 
steel drum buried in a vertical position. 

Target 15 is a large, abnormally high response and is typically indicative of surface metal. As 
such it is believed that this target is the result of scrap metal on or near the surface. 

An area of concentrated high conductivity anomalies can be found in the eastern end of the 
survey area. Targets 7, 9, 10, 11, 13, 14 are found within this area. Based on previous work 
on site, the concentrated nature of these anomalies suggests the presence of a large 
amount of buried metallic material, potentially drums. 

The location of each target, the estimated depth, size and likelihood of drum is summed up 
in Table 1 below.  

Table 1. Target Location Characteristics 

ID Easting Northing Size (Diameter) Approx. Depth mm Chance of Drum?
1 254899.91 5825883.99 1m 1800 2000 Moderate
2 254900.98 5825887.50 1m 1800 2000 Moderate
3 254905.86 5825891.01 1m 1800 2000 Low
4 254914.54 5825881.25 2m 1800 2000 Moderate
5 254927.35 5825869.36 2m 1800 2000 Moderate
6 254932.22 5825880.18 2m 1800 2000 Moderate
7 254940.15 5825874.55 3m 1500 1800 High
8 254941.52 5825866.32 2m 1800 2000 Moderate
9 254942.89 5825872.11 3m 1500 1800 High
10 254946.40 5825875.61 3m <1500 High
11 254948.53 5825873.78 3m <1500 High
12 254952.80 5825862.20 1m 1800 2000 Low
13 254952.95 5825874.24 2m 1500 1800 High
14 254954.78 5825871.19 3m 1500 1800 High



GBG Australia. 18 Fennell Street North Parramatta NSW.  2151 Australia. Tel: (02) 9890 2122 Fax: (02) 9890 2922 

15 254958.89 5825883.39 5m <1500 Low

CONCLUSIONS 

 An EM61 survey was conducted on site Drum Burial Area 3a, located on the “golf 
course” at CFA Training College, Fiskville. The purpose of which was to locate any 
buried drums. 

 The site was found to contain fifteen (15) anomalies consistent with potential buried 
drums. The location and GPS coordinates of these anomalies can be found in this 
report and on drawing GBGA1556_A3a.pdf. 

 A concentrated area of anomalies was found in the eastern section of the survey 
area. This concentrated area could represent an area of buried metallic material, 
including possible buried drums. 

I hope that this provides you with the information required. If you require clarification on any 
points arising from this investigation please contact me on (02) 9890 2122. 

For and on behalf of 
GBG AUSTRALIA PTY LTD 

ANDREW BUCHEL 
Geophysicist – B.Sc. (Hons) 
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APPENDIX A: TEM METHOD 

Theory
Time Domain Electro-Magnetic (TEM) surveying uses the principle of electromagnetic 
induction to measure changes in the electrical conductivity of the subsurface. Time-Domain 
Electro-Magnetics (TEM) is sensitive to variations in the electrical conductivity of the 
subsurface. This is influenced by bulk variations in the subsurface porosity and permeability, 
and degree of saturation, as well as discrete variations due to buried metallic objects. 

A primary electric current is passed through a transmitting coil and a produces a primary 
magnetic field in the space surrounding the coil including the subsurface. When the current 
is switched off, the magnetic field induces a turbulent electric current (eddy currents) in the 
ground and in nearby buried conductors. These currents decay with time and cause a 
decaying secondary magnetic field at the surface. Measurement of the rate of decay of the 
secondary magnetic field provides variation of conductivity with depth and a means of 
detecting buried conductive bodies. 

Figures. A) Collecting TEM data with the EM61and B) Sample of processed data. 

Limitations
1) The response from the drum measured by EM61 is classified as an anomaly only if the 

signal from the drum is more than background signal. 
2) Noise (background and instrumental) can act as a dampener and therefore limits data 

resolution and depth of data acquisition. 
3) Any significant contact at the surface will mark response from greater depths and hence 

limit resolution of data. 
4) External metallic objects like radios, generators, power transmission lines, transportation 

infrastructure, and electromagnetic devices can affect the input signal. 
5) Highly conductive soils can limit the effective penetration of these instruments.  
6) While determining the size and depth of the drum, orientation is not taken into account; 

therefore the drum can be horizontal, vertical or inclined. 
7) The depth of drum is determined using depth vs. intensity graphs and is an 

approximation, these depths are only valid if the target anomaly is a 55 gallon steel drum 
buried vertically. 
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APPENDIX B: Standard Response Curve for a 55 Gallon Steel Drum 
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RE: Your Reference : 212163 1. Deliverables for ALSE Workorder :
EM1210519
Maria De los Reyes (Cardno LP)
Sent:Sunday, 30 September 2012 1:44 PM
To: crem@alsglobal.com

Hi Sarah,

Once again my apoligies, but we also need to rename these samples as the following.

TPA1.2/0.5=TPA1.4./0.5
TPA1.2/1.0=TPA1.4/1.0
TPA1.4/0.5=TPA1.5/0.5
TPA1.4/1.0=TPA1.5/1.0
TPA1.4/1.5=TPA1.5/1.5
TPA1.5/0.5=TPA1.6/0.5
TPA1.5/1.0=TPA1.6/1.0
TPA1.5/1.5=TPA1.6/1.5

TPA2.1/0.5=TPA2.3/0.5
TPA2.1/1.0=TPA2.3/1.0
TPA2.1/1.5=TPA2.3/1.5
BHA2.2/0.5=BHA2.4/0.5
BHA2.3/0.5=BHA2.5/0.5
BHA2.5/0.5=BHA2.7/0.5

Regards

Maria

________________________________________
From: alse.melbourne.aus@als.com.au [alse.melbourne.aus@als.com.au]
Sent: Tuesday, 18 September 2012 7:31 PM
To: Maria De los Reyes (Cardno LP)
Subject: Your Reference : 212163 1. Deliverables for ALSE Workorder : EM1210519

This e-mail has been automatically generated.
--     PLEASE DO NOT REPLY      --

ALS acknowledges the risks associated with supplying electronic media reports based
on client requirements.  This type of format has the ability to embed viruses within
the code and, as such, ALS has introduced a three tier layer of protection throughout
their company resources.  However, ALS cannot guarantee any attachment is virus free
and will not be held liable for any disruption to business.  It is highly recommended
that all attachments received are scanned prior to opening.

*****************************************************************************
The information contained in this email is confidential. If the reader is not the
intended recipient then you must notify the sender immediately by return email and
then delete all copies of this email. You must not copy, distribute, print or
otherwise use the information. Email may be stored by the Company to support
operational activities. All information will be held in accordance with the Company's
Privacy Policy which can be found on the Company's website - www.alsglobal.com.
*****************************************************************************

RE: Your Reference : 212163 1. Deliverables for ALSE Workorder : ... https://mail.cardno.com.au/owa/?ae=Item&t=IPM.Note&id=RgAA...

1 of 1 19/11/2012 8:37 PM























































































































































































































































































































































































ABN – 50 005 085 521       e.mail : enviro@mgtlabmark.com.au       web : www.mgtlabmark.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: Cardno Lane Piper Pty LtdCardno Lane Piper Pty LtdCardno Lane Piper Pty LtdCardno Lane Piper Pty Ltd

Contact name: Maria De Los Reyes
Client job number: FISKVILLE 212163.3
COC number: Not provided
Turn around time: 5 Day
Date/Time received: Apr 18, 2013 2:11 PM
Eurofins | mgt reference: 376257376257376257376257

Sample informationSample informationSample informationSample information

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

All samples have been received as described on the above COC.

COC has been completed correctly.

Attempt to chill was evident.

Appropriately preserved sample containers have been used.

All samples were received in good condition.

Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

Organic samples had Teflon liners.

Some samples have been subcontracted.

Custody Seals intact (if used).

Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Natalie Krasselt on Phone : (+61) (3) 8564 5000 or by e.mail:
Natalie.Krasselt@mgtlabmark.com.au

Results will be delivered electronically via e.mail to Maria De Los Reyes - maria.delosreyes@lanepiper.com.au.

Eurofins | mgt Sample ReceiptEurofins | mgt Sample ReceiptEurofins | mgt Sample ReceiptEurofins | mgt Sample Receipt



Certificate of Analysis
Cardno Lane Piper Pty Ltd
Building 2, 154 Highbury Road
Burwood
VIC 3125

Attention: Maria De Los Reyes

Report 376257-S
Client Reference FISKVILLE 212163.3
Received Date Apr 18, 2013

Client Sample ID QC02/110413
Sample Matrix Soil

Eurofins | mgt Sample No. M13-Ap15452

Date Sampled Apr 11, 2013

Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20
TRH C10-C14 20 mg/kg < 20
TRH C15-C28 50 mg/kg < 50
TRH C29-C36 50 mg/kg < 50
TRH C10-36 (Total) 50 mg/kg < 50
Volatile Organics
1.1-Dichloroethane 0.05 mg/kg < 0.05
1.1-Dichloroethene 0.05 mg/kg < 0.05
1.1.1-Trichloroethane 0.05 mg/kg < 0.05
1.1.1.2-Tetrachloroethane 0.05 mg/kg < 0.05
1.1.2-Trichloroethane 0.05 mg/kg < 0.05
1.1.2.2-Tetrachloroethane 0.05 mg/kg < 0.05
1.2-Dibromoethane 0.05 mg/kg < 0.05
1.2-Dichlorobenzene 0.05 mg/kg G01< 0.1
1.2-Dichloroethane 0.05 mg/kg < 0.05
1.2-Dichloropropane 0.05 mg/kg < 0.05
1.2.3-Trichloropropane 0.05 mg/kg < 0.05
1.2.4-Trimethylbenzene 0.05 mg/kg < 0.05
1.3-Dichlorobenzene 0.05 mg/kg < 0.05
1.3-Dichloropropane 0.05 mg/kg < 0.05
1.3.5-Trimethylbenzene 0.05 mg/kg < 0.05
1.4-Dichlorobenzene 0.05 mg/kg < 0.05
2-Butanone (MEK) 0.05 mg/kg < 0.05
2-Propanone (Acetone) 0.05 mg/kg < 0.05
4-Chlorotoluene 0.05 mg/kg < 0.05
4-Methyl-2-pentanone (MIBK) 0.05 mg/kg < 0.05
Allyl chloride 0.05 mg/kg < 0.05
Benzene 0.1 mg/kg < 0.1
Bromobenzene 0.05 mg/kg < 0.05
Bromochloromethane 0.05 mg/kg < 0.05
Bromodichloromethane 0.05 mg/kg < 0.05
Bromoform 0.05 mg/kg < 0.05
Bromomethane 0.05 mg/kg < 0.05
Carbon disulfide 0.05 mg/kg < 0.05
Carbon Tetrachloride 0.05 mg/kg < 0.05
Chlorobenzene 0.05 mg/kg < 0.05

Date Reported: Apr 26, 2013
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NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Client Sample ID QC02/110413
Sample Matrix Soil

Eurofins | mgt Sample No. M13-Ap15452

Date Sampled Apr 11, 2013

Test/Reference LOR Unit
Volatile Organics
Chloroethane 0.05 mg/kg < 0.05
Chloroform 0.05 mg/kg < 0.05
Chloromethane 0.05 mg/kg < 0.05
cis-1.2-Dichloroethene 0.05 mg/kg < 0.05
cis-1.3-Dichloropropene 0.05 mg/kg < 0.05
Dibromochloromethane 0.05 mg/kg < 0.05
Dibromomethane 0.05 mg/kg < 0.05
Dichlorodifluoromethane 0.05 mg/kg < 0.05
Ethylbenzene 0.1 mg/kg < 0.1
Iodomethane 0.05 mg/kg < 0.05
Isopropyl benzene (Cumene) 0.05 mg/kg < 0.05
m&p-Xylenes 0.2 mg/kg < 0.2
Methylene Chloride 0.05 mg/kg < 0.05
o-Xylene 0.1 mg/kg < 0.1
Styrene 0.05 mg/kg < 0.05
Tetrachloroethene 0.05 mg/kg < 0.05
Toluene 0.1 mg/kg < 0.1
trans-1.2-Dichloroethene 0.05 mg/kg < 0.05
trans-1.3-Dichloropropene 0.05 mg/kg < 0.05
Trichloroethene 0.05 mg/kg < 0.05
Trichlorofluoromethane 0.05 mg/kg < 0.05
Vinyl chloride 0.05 mg/kg < 0.05
Xylenes - Total 0.3 mg/kg < 0.3
Fluorobenzene (surr.) 1 % 57
4-Bromofluorobenzene (surr.) 1 % 57
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions *
NaphthaleneN02 0.5 mg/kg < 0.5
TRH C6-C10 20 mg/kg < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20
TRH >C10-C16 50 mg/kg < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50
TRH >C16-C34 100 mg/kg < 100
TRH >C34-C40 100 mg/kg < 100
Semivolatile Organics
2-Methyl-4.6-dinitrophenol 5 mg/kg < 5
1-Chloronaphthalene 0.5 mg/kg < 0.5
1-Naphthylamine 0.5 mg/kg < 0.5
1.2-Dichlorobenzene 0.5 mg/kg < 0.5
1.2.3-Trichlorobenzene 0.5 mg/kg < 0.5
1.2.3.4-Tetrachlorobenzene 0.5 mg/kg < 0.5
1.2.3.5-Tetrachlorobenzene 0.5 mg/kg < 0.5
1.2.4-Trichlorobenzene 0.5 mg/kg < 0.5
1.2.4.5-Tetrachlorobenzene 0.5 mg/kg < 0.5
1.3-Dichlorobenzene 0.5 mg/kg < 0.5
1.3.5-Trichlorobenzene 0.5 mg/kg < 0.5
1.4-Dichlorobenzene 0.5 mg/kg < 0.5
2-Chloronaphthalene 0.5 mg/kg < 0.5
2-Chlorophenol 0.5 mg/kg < 0.5
2-Methylnaphthalene 0.5 mg/kg < 0.5

Date Reported: Apr 26, 2013
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Client Sample ID QC02/110413
Sample Matrix Soil

Eurofins | mgt Sample No. M13-Ap15452

Date Sampled Apr 11, 2013

Test/Reference LOR Unit
Semivolatile Organics
2-Methylnaphthalene 0.5 mg/kg < 0.5
2-Methylphenol (o-Cresol) 0.2 mg/kg < 0.2
2-Naphthylamine 0.5 mg/kg < 0.5
2-Nitroaniline 0.5 mg/kg < 0.5
2-Nitrophenol 1.0 mg/kg < 1
2-Picoline 0.5 mg/kg < 0.5
2.3.4.6-Tetrachlorophenol 0.5 mg/kg < 0.5
2.4-Dichlorophenol 0.5 mg/kg < 0.5
2.4-Dimethylphenol 0.5 mg/kg < 0.5
2.4-Dinitrophenol 5 mg/kg < 5
2.4-Dinitrotoluene 0.5 mg/kg < 0.5
2.4.5-Trichlorophenol 1.0 mg/kg < 1
2.4.6-Trichlorophenol 1.0 mg/kg < 1
2.6-Dichlorophenol 0.5 mg/kg < 0.5
2.6-Dinitrotoluene 0.5 mg/kg < 0.5
3&4-Methylphenol (m&p-Cresol) 0.4 mg/kg < 0.4
3-Methylcholanthrene 0.5 mg/kg < 0.5
3.3'-Dichlorobenzidine 0.5 mg/kg < 0.5
4-Aminobiphenyl 0.5 mg/kg < 0.5
4-Bromophenyl phenyl ether 0.5 mg/kg < 0.5
4-Chloro-3-methylphenol 1.0 mg/kg < 1
4-Chlorophenyl phenyl ether 0.5 mg/kg < 0.5
4-Nitrophenol 5 mg/kg < 5
4.4'-DDD 0.5 mg/kg < 0.5
4.4'-DDE 0.5 mg/kg < 0.5
4.4'-DDT 0.5 mg/kg < 0.5
7.12-Dimethylbenz(a)anthracene 0.5 mg/kg < 0.5
a-BHC 0.5 mg/kg < 0.5
Acenaphthene 0.5 mg/kg < 0.5
Acenaphthylene 0.5 mg/kg < 0.5
Acetophenone 0.5 mg/kg < 0.5
Aldrin 0.5 mg/kg < 0.5
Aniline 0.5 mg/kg < 0.5
Anthracene 0.5 mg/kg < 0.5
b-BHC 0.5 mg/kg < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5
Benzo(b)fluoranthene 0.5 mg/kg < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5
Benzyl chloride 0.5 mg/kg < 0.5
Bis(2-chloroethoxy)methane 0.5 mg/kg < 0.5
Bis(2-chloroisopropyl)ether 0.5 mg/kg < 0.5
Bis(2-ethylhexyl)phthalate 0.5 mg/kg 0.6
Butyl benzyl phthalate 0.5 mg/kg < 0.5
Chrysene 0.5 mg/kg < 0.5
d-BHC 0.5 mg/kg < 0.5
Di-n-butyl phthalate 0.5 mg/kg < 0.5
Di-n-octyl phthalate 0.5 mg/kg < 0.5

Date Reported: Apr 26, 2013
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Client Sample ID QC02/110413
Sample Matrix Soil

Eurofins | mgt Sample No. M13-Ap15452

Date Sampled Apr 11, 2013

Test/Reference LOR Unit
Semivolatile Organics
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5
Dibenz(a.j)acridine 0.5 mg/kg < 0.5
Dibenzofuran 0.5 mg/kg < 0.5
Dieldrin 0.5 mg/kg < 0.5
Diethyl phthalate 0.5 mg/kg < 0.5
Dimethyl phthalate 0.5 mg/kg < 0.5
Dimethylaminoazobenzene 0.5 mg/kg < 0.5
Diphenylamine 0.5 mg/kg < 0.5
Endosulfan I 0.5 mg/kg < 0.5
Endosulfan II 0.5 mg/kg < 0.5
Endosulfan sulphate 0.5 mg/kg < 0.5
Endrin 0.5 mg/kg < 0.5
Endrin aldehyde 0.5 mg/kg < 0.5
Endrin ketone 0.5 mg/kg < 0.5
Fluoranthene 0.5 mg/kg < 0.5
Fluorene 0.5 mg/kg < 0.5
g-BHC (Lindane) 0.5 mg/kg < 0.5
Heptachlor 0.5 mg/kg < 0.5
Heptachlor epoxide 0.5 mg/kg < 0.5
Hexachlorobenzene 0.5 mg/kg < 0.5
Hexachlorobutadiene 0.5 mg/kg < 0.5
Hexachlorocyclopentadiene 0.5 mg/kg < 0.5
Hexachloroethane 0.5 mg/kg < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5
Methoxychlor 0.5 mg/kg < 0.5
N-Nitrosodibutylamine 0.5 mg/kg < 0.5
N-Nitrosodipropylamine 0.5 mg/kg < 0.5
N-Nitrosopiperidine 0.5 mg/kg < 0.5
Naphthalene 0.5 mg/kg < 0.5
Nitrobenzene 0.5 mg/kg < 0.5
Pentachlorobenzene 0.5 mg/kg < 0.5
Pentachloronitrobenzene 0.5 mg/kg < 0.5
Pentachlorophenol 1.0 mg/kg < 1
Phenanthrene 0.5 mg/kg < 0.5
Phenol 0.5 mg/kg < 0.5
Pronamide 0.5 mg/kg < 0.5
Pyrene 0.5 mg/kg < 0.5
Trifluralin 0.5 mg/kg < 0.5
Phenol-d6 (surr.) 1 % 72
Nitrobenzene-d5 (surr.) 1 % 73
2-Fluorobiphenyl (surr.) 1 % 75
2.4.6-Tribromophenol (surr.) 1 % 65
Heavy Metals
Arsenic 2 mg/kg < 2
Barium 10 mg/kg 24
Beryllium 2 mg/kg < 2
Cadmium 0.4 mg/kg 0.9
Chromium 5 mg/kg 67
Cobalt 5 mg/kg 5.6

Date Reported: Apr 26, 2013
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Client Sample ID QC02/110413
Sample Matrix Soil

Eurofins | mgt Sample No. M13-Ap15452

Date Sampled Apr 11, 2013

Test/Reference LOR Unit
Heavy Metals
Copper 5 mg/kg 6.2
Lead 5 mg/kg 18
Manganese 5 mg/kg 61
Mercury 0.1 mg/kg < 0.1
Nickel 5 mg/kg 10
Vanadium 10 mg/kg 180
Zinc 5 mg/kg 7.3

% Moisture 0.1 % 7.2

Date Reported: Apr 26, 2013
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

Description Testing Site Extracted Holding Time
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Melbourne Apr 19, 2013 14 Day

- Method: TRH C6-C36 - MGT 100A

Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions Melbourne Apr 19, 2013 14 Day
- Method: LM-LTM-ORG2010

Volatile Organics Melbourne Apr 19, 2013 14 Day
- Method: USEPA 8260 - MGT 350A Volatile Organics by GCMS

Semivolatile Organics Melbourne Apr 19, 2013 14 Day
- Method: USEPA 8270 Semivolatile Organics

Metals M13 Melbourne Apr 19, 2013 28 Day
- Method: USEPA 6010/6020 Heavy Metals & USEPA 7470/71 Mercury

% Moisture Melbourne Apr 19, 2013 14 Day
- Method: Method 102 - ANZECC - % Moisture

Date Reported: Apr 26, 2013
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Eurofins | mgt Internal Quality Control Review and Glossary

General

Holding Times

UNITS

TERMS

QC - ACCEPTANCE CRITERIA

QC DATA GENERAL COMMENTS

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on
request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis. 7. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample
Receipt Acknowledgment.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per Kilogram mg/l: milligrams per litre

ug/l: micrograms per litre ppm: Parts per million

ppb: Parts per billion %: Percentage

org/100ml: Organisms per 100 millilitres NTU: Units

MPN/100mL: Most Probable Number of organisms per 100 millilitres

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery

CRM Certified Reference Material - reported as percent recovery

Method Blank In the case of solid samples these are performed on laboratory certified clean sands.
In the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis.

Batch SPIKE Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis.

USEPA United States Environment Protection Authority

APHA American Public Health Association

ASLP Australian Standard Leaching Procedure (AS4439.3)

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported
in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.
Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data.

Date Reported: Apr 26, 2013
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank
Total Recoverable Hydrocarbons - 1999 NEPM Fractions TRH C6-C36 -
MGT 100A
TRH C6-C9 mg/kg < 20 20 Pass
TRH C10-C14 mg/kg < 20 20 Pass
TRH C15-C28 mg/kg < 50 50 Pass
TRH C29-C36 mg/kg < 50 50 Pass

Method Blank
Volatile Organics USEPA 8260 - MGT 350A Volatile Organics by GCMS
1.1-Dichloroethane mg/kg < 0.05 0.05 Pass
1.1-Dichloroethene mg/kg < 0.05 0.05 Pass
1.1.1-Trichloroethane mg/kg < 0.05 0.05 Pass
1.1.1.2-Tetrachloroethane mg/kg < 0.05 0.05 Pass
1.1.2-Trichloroethane mg/kg < 0.05 0.05 Pass
1.1.2.2-Tetrachloroethane mg/kg < 0.05 0.05 Pass
1.2-Dibromoethane mg/kg < 0.05 0.05 Pass
1.2-Dichlorobenzene mg/kg < 0.05 0.05 Pass
1.2-Dichloroethane mg/kg < 0.05 0.05 Pass
1.2-Dichloropropane mg/kg < 0.05 0.05 Pass
1.2.3-Trichloropropane mg/kg < 0.05 0.05 Pass
1.2.4-Trimethylbenzene mg/kg < 0.05 0.05 Pass
1.3-Dichlorobenzene mg/kg < 0.05 0.05 Pass
1.3-Dichloropropane mg/kg < 0.05 0.05 Pass
1.3.5-Trimethylbenzene mg/kg < 0.05 0.05 Pass
1.4-Dichlorobenzene mg/kg < 0.05 0.05 Pass
2-Butanone (MEK) mg/kg < 0.05 0.05 Pass
2-Propanone (Acetone) mg/kg < 0.05 0.05 Pass
4-Chlorotoluene mg/kg < 0.05 0.05 Pass
4-Methyl-2-pentanone (MIBK) mg/kg < 0.05 0.05 Pass
Allyl chloride mg/kg < 0.05 0.05 Pass
Benzene mg/kg < 0.1 0.1 Pass
Bromobenzene mg/kg < 0.05 0.05 Pass
Bromochloromethane mg/kg < 0.05 0.05 Pass
Bromodichloromethane mg/kg < 0.05 0.05 Pass
Bromoform mg/kg < 0.05 0.05 Pass
Bromomethane mg/kg < 0.05 0.05 Pass
Carbon disulfide mg/kg < 0.05 0.05 Pass
Carbon Tetrachloride mg/kg < 0.05 0.05 Pass
Chlorobenzene mg/kg < 0.05 0.05 Pass
Chloroethane mg/kg < 0.05 0.05 Pass
Chloroform mg/kg < 0.05 0.05 Pass
Chloromethane mg/kg < 0.05 0.05 Pass
cis-1.2-Dichloroethene mg/kg < 0.05 0.05 Pass
cis-1.3-Dichloropropene mg/kg < 0.05 0.05 Pass
Dibromochloromethane mg/kg < 0.05 0.05 Pass
Dibromomethane mg/kg < 0.05 0.05 Pass
Dichlorodifluoromethane mg/kg < 0.05 0.05 Pass
Ethylbenzene mg/kg < 0.1 0.1 Pass
Iodomethane mg/kg < 0.05 0.05 Pass
Isopropyl benzene (Cumene) mg/kg < 0.05 0.05 Pass
m&p-Xylenes mg/kg < 0.2 0.2 Pass
Methylene Chloride mg/kg < 0.05 0.05 Pass
o-Xylene mg/kg < 0.1 0.1 Pass
Styrene mg/kg < 0.05 0.05 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Tetrachloroethene mg/kg < 0.05 0.05 Pass
Toluene mg/kg < 0.1 0.1 Pass
trans-1.2-Dichloroethene mg/kg < 0.05 0.05 Pass
trans-1.3-Dichloropropene mg/kg < 0.05 0.05 Pass
Trichloroethene mg/kg < 0.05 0.05 Pass
Trichlorofluoromethane mg/kg < 0.05 0.05 Pass
Vinyl chloride mg/kg < 0.05 0.05 Pass
Xylenes - Total mg/kg < 0.3 0.3 Pass

Method Blank
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions LM-
LTM-ORG2010
Naphthalene mg/kg < 0.5 0.5 Pass
TRH C6-C10 mg/kg < 20 20 Pass
TRH >C10-C16 mg/kg < 50 50 Pass
TRH >C16-C34 mg/kg < 100 100 Pass
TRH >C34-C40 mg/kg < 100 100 Pass

Method Blank
Semivolatile Organics USEPA 8270 Semivolatile Organics
2-Methyl-4.6-dinitrophenol mg/kg < 5 5 Pass
1-Chloronaphthalene mg/kg < 0.5 0.5 Pass
1-Naphthylamine mg/kg < 0.5 0.5 Pass
1.2-Dichlorobenzene mg/kg < 0.5 0.5 Pass
1.2.3-Trichlorobenzene mg/kg < 0.5 0.5 Pass
1.2.3.4-Tetrachlorobenzene mg/kg < 0.5 0.5 Pass
1.2.3.5-Tetrachlorobenzene mg/kg < 0.5 0.5 Pass
1.2.4-Trichlorobenzene mg/kg < 0.5 0.5 Pass
1.2.4.5-Tetrachlorobenzene mg/kg < 0.5 0.5 Pass
1.3-Dichlorobenzene mg/kg < 0.5 0.5 Pass
1.3.5-Trichlorobenzene mg/kg < 0.5 0.5 Pass
1.4-Dichlorobenzene mg/kg < 0.5 0.5 Pass
2-Chloronaphthalene mg/kg < 0.5 0.5 Pass
2-Chlorophenol mg/kg < 0.5 0.5 Pass
2-Methylnaphthalene mg/kg < 0.5 0.5 Pass
2-Methylphenol (o-Cresol) mg/kg < 0.2 0.2 Pass
2-Naphthylamine mg/kg < 0.5 0.5 Pass
2-Nitroaniline mg/kg < 0.5 0.5 Pass
2-Nitrophenol mg/kg < 1 1.0 Pass
2-Picoline mg/kg < 0.5 0.5 Pass
2.3.4.6-Tetrachlorophenol mg/kg < 0.5 0.5 Pass
2.4-Dichlorophenol mg/kg < 0.5 0.5 Pass
2.4-Dimethylphenol mg/kg < 0.5 0.5 Pass
2.4-Dinitrophenol mg/kg < 5 5 Pass
2.4-Dinitrotoluene mg/kg < 0.5 0.5 Pass
2.4.5-Trichlorophenol mg/kg < 1 1.0 Pass
2.4.6-Trichlorophenol mg/kg < 1 1.0 Pass
2.6-Dichlorophenol mg/kg < 0.5 0.5 Pass
2.6-Dinitrotoluene mg/kg < 0.5 0.5 Pass
3&4-Methylphenol (m&p-Cresol) mg/kg < 0.4 0.4 Pass
3-Methylcholanthrene mg/kg < 0.5 0.5 Pass
3.3'-Dichlorobenzidine mg/kg < 0.5 0.5 Pass
4-Aminobiphenyl mg/kg < 0.5 0.5 Pass
4-Bromophenyl phenyl ether mg/kg < 0.5 0.5 Pass
4-Chloro-3-methylphenol mg/kg < 1 1.0 Pass
4-Chlorophenyl phenyl ether mg/kg < 0.5 0.5 Pass
4-Nitrophenol mg/kg < 5 5 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

4.4'-DDD mg/kg < 0.5 0.5 Pass
4.4'-DDE mg/kg < 0.5 0.5 Pass
4.4'-DDT mg/kg < 0.5 0.5 Pass
7.12-Dimethylbenz(a)anthracene mg/kg < 0.5 0.5 Pass
a-BHC mg/kg < 0.5 0.5 Pass
Acenaphthene mg/kg < 0.5 0.5 Pass
Acenaphthylene mg/kg < 0.5 0.5 Pass
Acetophenone mg/kg < 0.5 0.5 Pass
Aldrin mg/kg < 0.5 0.5 Pass
Aniline mg/kg < 0.5 0.5 Pass
Anthracene mg/kg < 0.5 0.5 Pass
b-BHC mg/kg < 0.5 0.5 Pass
Benz(a)anthracene mg/kg < 0.5 0.5 Pass
Benzo(a)pyrene mg/kg < 0.5 0.5 Pass
Benzo(b)fluoranthene mg/kg < 0.5 0.5 Pass
Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass
Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass
Benzyl chloride mg/kg < 0.5 0.5 Pass
Bis(2-chloroethoxy)methane mg/kg < 0.5 0.5 Pass
Bis(2-chloroisopropyl)ether mg/kg < 0.5 0.5 Pass
Bis(2-ethylhexyl)phthalate mg/kg < 0.5 0.5 Pass
Butyl benzyl phthalate mg/kg < 0.5 0.5 Pass
Chrysene mg/kg < 0.5 0.5 Pass
d-BHC mg/kg < 0.5 0.5 Pass
Di-n-butyl phthalate mg/kg < 0.5 0.5 Pass
Di-n-octyl phthalate mg/kg < 0.5 0.5 Pass
Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass
Dibenz(a.j)acridine mg/kg < 0.5 0.5 Pass
Dibenzofuran mg/kg < 0.5 0.5 Pass
Dieldrin mg/kg < 0.5 0.5 Pass
Diethyl phthalate mg/kg < 0.5 0.5 Pass
Dimethyl phthalate mg/kg < 0.5 0.5 Pass
Dimethylaminoazobenzene mg/kg < 0.5 0.5 Pass
Diphenylamine mg/kg < 0.5 0.5 Pass
Endosulfan I mg/kg < 0.5 0.5 Pass
Endosulfan II mg/kg < 0.5 0.5 Pass
Endosulfan sulphate mg/kg < 0.5 0.5 Pass
Endrin mg/kg < 0.5 0.5 Pass
Endrin aldehyde mg/kg < 0.5 0.5 Pass
Endrin ketone mg/kg < 0.5 0.5 Pass
Fluoranthene mg/kg < 0.5 0.5 Pass
Fluorene mg/kg < 0.5 0.5 Pass
g-BHC (Lindane) mg/kg < 0.5 0.5 Pass
Heptachlor mg/kg < 0.5 0.5 Pass
Heptachlor epoxide mg/kg < 0.5 0.5 Pass
Hexachlorobenzene mg/kg < 0.5 0.5 Pass
Hexachlorobutadiene mg/kg < 0.5 0.5 Pass
Hexachlorocyclopentadiene mg/kg < 0.5 0.5 Pass
Hexachloroethane mg/kg < 0.5 0.5 Pass
Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass
Methoxychlor mg/kg < 0.5 0.5 Pass
N-Nitrosodibutylamine mg/kg < 0.5 0.5 Pass
N-Nitrosodipropylamine mg/kg < 0.5 0.5 Pass
N-Nitrosopiperidine mg/kg < 0.5 0.5 Pass
Naphthalene mg/kg < 0.5 0.5 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Nitrobenzene mg/kg < 0.5 0.5 Pass
Pentachlorobenzene mg/kg < 0.5 0.5 Pass
Pentachloronitrobenzene mg/kg < 0.5 0.5 Pass
Pentachlorophenol mg/kg < 1 1.0 Pass
Phenanthrene mg/kg < 0.5 0.5 Pass
Phenol mg/kg < 0.5 0.5 Pass
Pronamide mg/kg < 0.5 0.5 Pass
Pyrene mg/kg < 0.5 0.5 Pass
Trifluralin mg/kg < 0.5 0.5 Pass

Method Blank
Metals M13 USEPA 6010/6020 Heavy Metals & USEPA 7470/71 Mercury
Arsenic mg/kg < 2 2 Pass
Barium mg/kg < 10 10 Pass
Beryllium mg/kg < 2 2 Pass
Cadmium mg/kg < 0.4 0.4 Pass
Chromium mg/kg < 5 5 Pass
Cobalt mg/kg < 5 5 Pass
Copper mg/kg < 5 5 Pass
Lead mg/kg < 5 5 Pass
Manganese mg/kg < 5 5 Pass
Mercury mg/kg < 0.1 0.1 Pass
Nickel mg/kg < 5 5 Pass
Vanadium mg/kg < 10 10 Pass
Zinc mg/kg < 5 5 Pass

LCS - % Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions TRH C6-C36 -
MGT 100A
TRH C6-C9 % 110 70-130 Pass

LCS - % Recovery
Volatile Organics USEPA 8260 - MGT 350A Volatile Organics by GCMS
1.1-Dichloroethene % 93 70-130 Pass
1.1.1-Trichloroethane % 92 70-130 Pass
1.2-Dichloroethane % 104 70-130 Pass
Benzene % 99 70-130 Pass
Carbon Tetrachloride % 87 70-130 Pass
Ethylbenzene % 110 70-130 Pass
m&p-Xylenes % 124 70-130 Pass
Toluene % 113 70-130 Pass
Trichloroethene % 88 70-130 Pass
Xylenes - Total % 123 70-130 Pass

LCS - % Recovery
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions LM-
LTM-ORG2010
TRH C6-C10 % 115 70-130 Pass

LCS - % Recovery
Semivolatile Organics USEPA 8270 Semivolatile Organics
1.2.4-Trichlorobenzene % 76 70-130 Pass
2-Chlorophenol % 87 30-130 Pass
4-Chloro-3-methylphenol % 78 30-130 Pass
4-Nitrophenol % 49 30-130 Pass
Acenaphthene % 81 70-130 Pass
Pentachlorophenol % 30 30-130 Pass
Phenol % 87 30-130 Pass
Pyrene % 79 70-130 Pass

LCS - % Recovery
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Metals M13 USEPA 6010/6020 Heavy Metals & USEPA 7470/71 Mercury
Arsenic % 87 80-120 Pass
Barium % 113 80-120 Pass
Beryllium % 103 80-120 Pass
Cadmium % 100 80-120 Pass
Chromium % 103 80-120 Pass
Cobalt % 100 80-120 Pass
Copper % 108 80-120 Pass
Lead % 102 80-120 Pass
Manganese % 105 80-120 Pass
Mercury % 105 75-125 Pass
Nickel % 102 80-120 Pass
Vanadium % 100 80-120 Pass
Zinc % 96 80-120 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Spike - % Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C6-C9 M13-Ap17025 NCP % 88 70-130 Pass
TRH C10-C14 M13-Ap15903 NCP % 125 70-130 Pass

Spike - % Recovery
Volatile Organics Result 1
1.1-Dichloroethene M13-Ap17025 NCP % 94 70-130 Pass
1.1.1-Trichloroethane M13-Ap17025 NCP % 91 70-130 Pass
1.2-Dichlorobenzene M13-Ap17025 NCP % 108 70-130 Pass
1.2-Dichloroethane M13-Ap17025 NCP % 98 70-130 Pass
Benzene M13-Ap17025 NCP % 91 70-130 Pass
Carbon Tetrachloride M13-Ap17025 NCP % 84 70-130 Pass
Ethylbenzene M13-Ap17025 NCP % 79 70-130 Pass
m&p-Xylenes M13-Ap17025 NCP % 94 70-130 Pass
o-Xylene M13-Ap17025 NCP % 86 70-130 Pass
Toluene M13-Ap17025 NCP % 85 70-130 Pass
Trichloroethene M13-Ap17025 NCP % 80 70-130 Pass
Xylenes - Total M13-Ap17025 NCP % 91 70-130 Pass

Spike - % Recovery
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions Result 1
TRH C6-C10 M13-Ap17025 NCP % 88 70-130 Pass
TRH >C10-C16 M13-Ap15903 NCP % 122 70-130 Pass

Spike - % Recovery
Semivolatile Organics Result 1
1.2.4-Trichlorobenzene M13-Ap12426 NCP % 86 70-130 Pass
1.4-Dichlorobenzene M13-Ap12426 NCP % 89 70-130 Pass
2-Chlorophenol M13-Ap12426 NCP % 86 30-130 Pass
2.4-Dinitrotoluene M13-Ap12426 NCP % 70 70-130 Pass
4-Chloro-3-methylphenol M13-Ap12426 NCP % 75 30-130 Pass
4-Nitrophenol M13-Ap12426 NCP % 43 30-130 Pass
Acenaphthene M13-Ap12426 NCP % 91 70-130 Pass
N-Nitrosodipropylamine M13-Ap12426 NCP % 82 70-130 Pass
Pentachlorophenol M13-Ap12426 NCP % 67 30-130 Pass
Phenol M13-Ap12426 NCP % 89 30-130 Pass
Pyrene M13-Ap12426 NCP % 95 70-130 Pass

Spike - % Recovery
Metals M13 Result 1
Arsenic M13-Ap15504 NCP % 83 75-125 Pass
Barium M13-Ap15452 CP % 94 75-125 Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Beryllium M13-Ap15452 CP % 85 75-125 Pass
Cadmium M13-Ap15452 CP % 87 75-125 Pass
Chromium M13-Ap15272 NCP % 91 75-125 Pass
Cobalt M13-Ap15452 CP % 80 75-125 Pass
Copper M13-Ap15452 CP % 98 75-125 Pass
Lead M13-Ap15452 CP % 87 75-125 Pass
Manganese M13-Ap15452 CP % 85 75-125 Pass
Mercury M13-Ap15452 CP % 91 70-130 Pass
Nickel M13-Ap12773 NCP % 80 75-125 Pass
Vanadium M13-Ap15272 NCP % 89 75-125 Pass
Zinc M13-Ap15272 NCP % 111 75-125 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C6-C9 M13-Ap14893 NCP mg/kg < 20 < 20 <1 30% Pass
TRH C10-C14 M13-Ap15903 NCP mg/kg < 20 < 20 <1 30% Pass
TRH C15-C28 M13-Ap15903 NCP mg/kg 520 460 13 30% Pass
TRH C29-C36 M13-Ap15903 NCP mg/kg < 50 < 50 <1 30% Pass

Duplicate
Volatile Organics Result 1 Result 2 RPD
1.1-Dichloroethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1-Dichloroethene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.1-Trichloroethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.1.2-Tetrachloroethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.2-Trichloroethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.1.2.2-Tetrachloroethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2-Dibromoethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2-Dichlorobenzene M13-Ap14893 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
1.2-Dichloroethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2-Dichloropropane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2.3-Trichloropropane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.2.4-Trimethylbenzene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.3-Dichlorobenzene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.3-Dichloropropane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.3.5-Trimethylbenzene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
1.4-Dichlorobenzene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
2-Butanone (MEK) M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
2-Propanone (Acetone) M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4-Chlorotoluene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4-Methyl-2-pentanone (MIBK) M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Allyl chloride M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Benzene M13-Ap14893 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Bromobenzene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromochloromethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromodichloromethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromoform M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Bromomethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Carbon disulfide M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Carbon Tetrachloride M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chlorobenzene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chloroethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chloroform M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Chloromethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
cis-1.2-Dichloroethene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
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Duplicate
Volatile Organics Result 1 Result 2 RPD
cis-1.3-Dichloropropene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dibromochloromethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dibromomethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dichlorodifluoromethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Ethylbenzene M13-Ap14893 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Iodomethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Isopropyl benzene (Cumene) M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
m&p-Xylenes M13-Ap14893 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Methylene Chloride M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
o-Xylene M13-Ap14893 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Styrene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Tetrachloroethene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Toluene M13-Ap14893 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
trans-1.2-Dichloroethene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
trans-1.3-Dichloropropene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Trichloroethene M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Trichlorofluoromethane M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Vinyl chloride M13-Ap14893 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Xylenes - Total M13-Ap14893 NCP mg/kg < 0.3 < 0.3 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - Draft 2010 NEPM Fractions Result 1 Result 2 RPD
Naphthalene M13-Ap14893 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
TRH C6-C10 M13-Ap14893 NCP mg/kg < 20 < 20 <1 30% Pass
TRH >C10-C16 M13-Ap15903 NCP mg/kg < 50 < 50 <1 30% Pass
TRH >C16-C34 M13-Ap15903 NCP mg/kg 490 430 14 30% Pass
TRH >C34-C40 M13-Ap15903 NCP mg/kg < 100 < 100 <1 30% Pass

Duplicate
Semivolatile Organics Result 1 Result 2 RPD
2-Methyl-4.6-dinitrophenol M13-Ap12426 NCP mg/kg < 5 < 5 <1 30% Pass
1-Chloronaphthalene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1-Naphthylamine M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2-Dichlorobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.3-Trichlorobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.3.4-Tetrachlorobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.3.5-Tetrachlorobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.4-Trichlorobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.2.4.5-Tetrachlorobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.3-Dichlorobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.3.5-Trichlorobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
1.4-Dichlorobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Chloronaphthalene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Chlorophenol M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Methylnaphthalene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Methylphenol (o-Cresol) M13-Ap12426 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
2-Naphthylamine M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Nitroaniline M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2-Nitrophenol M13-Ap12426 NCP mg/kg < 1 < 1 <1 30% Pass
2-Picoline M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.3.4.6-Tetrachlorophenol M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dichlorophenol M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dimethylphenol M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dinitrophenol M13-Ap12426 NCP mg/kg < 5 < 5 <1 30% Pass
2.4-Dinitrotoluene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4.5-Trichlorophenol M13-Ap12426 NCP mg/kg < 1 < 1 <1 30% Pass
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Duplicate
Semivolatile Organics Result 1 Result 2 RPD
2.4.6-Trichlorophenol M13-Ap12426 NCP mg/kg < 1 < 1 <1 30% Pass
2.6-Dichlorophenol M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.6-Dinitrotoluene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
3&4-Methylphenol (m&p-Cresol) M13-Ap12426 NCP mg/kg < 0.4 < 0.4 <1 30% Pass
3-Methylcholanthrene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
3.3'-Dichlorobenzidine M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Aminobiphenyl M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Bromophenyl phenyl ether M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Chloro-3-methylphenol M13-Ap12426 NCP mg/kg < 1 < 1 <1 30% Pass
4-Chlorophenyl phenyl ether M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Nitrophenol M13-Ap12426 NCP mg/kg < 5 < 5 <1 30% Pass
4.4'-DDD M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4.4'-DDE M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4.4'-DDT M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
7.12-Dimethylbenz(a)anthracene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
a-BHC M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthylene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Acetophenone M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Aldrin M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Aniline M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Anthracene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
b-BHC M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benz(a)anthracene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(a)pyrene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(b)fluoranthene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(g.h.i)perylene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(k)fluoranthene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzyl chloride M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Bis(2-chloroethoxy)methane M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Bis(2-chloroisopropyl)ether M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Bis(2-ethylhexyl)phthalate M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Butyl benzyl phthalate M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Chrysene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
d-BHC M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Di-n-butyl phthalate M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Di-n-octyl phthalate M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.h)anthracene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.j)acridine M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenzofuran M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dieldrin M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Diethyl phthalate M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dimethyl phthalate M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dimethylaminoazobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Diphenylamine M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endosulfan I M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endosulfan II M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endosulfan sulphate M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endrin M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endrin aldehyde M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Endrin ketone M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluoranthene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluorene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
g-BHC (Lindane) M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate
Semivolatile Organics Result 1 Result 2 RPD
Heptachlor M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Heptachlor epoxide M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachlorobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachlorobutadiene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachlorocyclopentadiene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Hexachloroethane M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Indeno(1.2.3-cd)pyrene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Methoxychlor M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
N-Nitrosodibutylamine M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
N-Nitrosodipropylamine M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
N-Nitrosopiperidine M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Naphthalene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Nitrobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pentachlorobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pentachloronitrobenzene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pentachlorophenol M13-Ap12426 NCP mg/kg < 1 < 1 <1 30% Pass
Phenanthrene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Phenol M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pronamide M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pyrene M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Trifluralin M13-Ap12426 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate
Metals M13 Result 1 Result 2 RPD
Arsenic M13-Ap15452 CP mg/kg < 2 < 2 <1 30% Pass
Barium M13-Ap15452 CP mg/kg 24 23 4.0 30% Pass
Beryllium M13-Ap15452 CP mg/kg < 2 < 2 <1 30% Pass
Cadmium M13-Ap15452 CP mg/kg 0.9 0.8 22 30% Pass
Chromium M13-Ap15452 CP mg/kg 67 63 7.0 30% Pass
Cobalt M13-Ap15452 CP mg/kg 5.6 < 5 19 30% Pass
Copper M13-Ap15452 CP mg/kg 6.2 6.4 4.0 30% Pass
Lead M13-Ap15452 CP mg/kg 18 16 17 30% Pass
Manganese M13-Ap15452 CP mg/kg 61 51 17 30% Pass
Mercury M13-Ap15452 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Nickel M13-Ap15452 CP mg/kg 10 8.0 25 30% Pass
Vanadium M13-Ap15452 CP mg/kg 180 160 8.0 30% Pass
Zinc M13-Ap15452 CP mg/kg 7.3 7.2 2.0 30% Pass
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments
Code Description
G01 The LORs have been raised due to matrix interference

N01
F2 is determined by arithmetically subtracting the "naphthalene" value from the ">C10-C16" value.  The naphthalene value used in this calculation is obtained from volatiles
(Purge & Trap analysis).

N02

Where we have reported both volatile (P&T GCMS) and semivolatile (GCMS) naphthalene data, results may not be identical.  Provided correct sample handling protocols have
been followed, any observed differences in results are likely to be due to procedural differences within each methodology.  Results determined by both techniques have passed
all QAQC acceptance criteria, and are entirely technically valid.

N04
F1 is determined by arithmetically subtracting the "Total BTEX" value from the "C6-C10" value.  The "Total BTEX" value is obtained by summing the concentrations of BTEX
analytes.  The "C6-C10" value is obtained by quantitating against a standard of mixed aromatic/aliphatic analytes.

Authorised By

Natalie Krasselt Client Services

Stacey Jenkins Senior Analyst-Organic (VIC)

Carroll Lee Senior Analyst-Volatile (VIC)

Emily Rosenberg Senior Analyst-Metal (VIC)

Glenn Jackson
Laboratory Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request
Eurofins | mgt shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins | mgt be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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Data Quality Review 
Fire Training College, Fiskville, Vic 

This appendix reviews the � uality Assurance (� A) and � uality Control (� C) documentation.  
� uality Assurance encompasses the actions, procedures, checks and decisions undertaken to 
ensure sample integrity and representativeness, as well as the reliability and accuracy of 
analysis results.  The � A documentation should also include an indication of the Data � uality 
Objectives sought in relation to each significant action, test or process involved in the 
assessment. 

� C activities measure the effectiveness of the � A procedures by undertaking testing and 
comparing results to previously established objectives.  � C work will include the internal 
laboratory testing as well as results of � C samples submitted such as trip blanks and 
duplicates.  The quality of the information and/or data is deemed satisfactory when the � C 
results demonstrate that agreed objectives have been met. 

The � A/� C is part of the data validation exercise.  The findings are summarised below: 

 
QA/QC Aspects Evidence & Evaluation 

QA Documentation 

Project � uality Plan/Work 
Plan and Data � uality 
Objectives 

The buried drum investigation was carried out in accordance with the 
proposed scope of works, as documented in the proposal 
(212163.3Proposal01.1 and 212163.3Variation01.1) issued to the Client.   
A quality control program was implemented during the Investigation and the 
quality assurance procedures used have been documented in the report.  
In addition, a health and safety plan was also included as part of the report. 
The buried drum investigation was carried out in accordance with the Job 
Safety Analysis (JSA) and Occupational Health and Safety (OHS) plan for 
the site.  A detailed work plan for the site assessment works was also 
provided, which included details of the soil validation phase of work. 
The Data � uality Objectives were expressed in terms of the purpose of the 
assessment and the relevant assessment criteria. 

Data Representativeness 

Use of Composites No composites were used during the investigation. 

Holding Times 
Chain of custody and laboratory reports provided evidence of holding 
times.  All holding times were in conformance with Table 4 in AS4482.1-
2005.  

Background samples No offsite soil samples were collected, as the scope of the assessment was 
limited to targeted soil sampling.  

Verification of field 
procedures 

The methodology conducted during this investigation is documented in the 
body of the report, and was generally in conformance with the work plan 
and the requirements of the field work standard practice.  
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QA/QC Aspects Evidence & Evaluation 

Data Precision & Accuracy 

� C Testing –  
Blind Replicates  
(Primary Lab) 

Soil 
 Acceptance Criteria: RPD �  50% 
 Soil Samples Analysed: 35 
 Blind Replicate Samples Analysed: 4 
 Blind Replicate Analyte Pairs: 232 
 Number of Analyte Pairs Exceeding Criteria: 0 
 Percentage of Analyte Pairs Exceeding Criteria: 0 

There were no RPD exceedances. RPD calculations were not calculated 
for a large number of analyte pairs as either or both of the pairs were less 
than the limit of reporting. The RPD calculations are present in Appendix B 
of the ESA. 

� C Testing –  
Split Replicates  
(Secondary Lab) 

Soil 
 Acceptance Criteria: RPD �  50% 
 Soil Samples Analysed: 35 
 Blind Replicate Samples Analysed: 1 
 Blind Replicate Analyte Pairs: 135 
 Number of Analyte Pairs Exceeding Criteria: 0 
 Percentage of Analyte Pairs Exceeding Criteria: 0 

There were no RPD exceedances. RPD calculations were not calculated 
for a large number of analyte pairs as either or both of the pairs were less 
than the limit of reporting. The RPD calculations are present in Appendix B 
of the ESA. 
 
Secondary samples for the first soil sampling event were not considered 
necessary as the primary purpose of this investigation was to gather visual 
evidence of the presence or absence of possible buried drums, therefore 
should not significantly affect the outcome of the buried drums 
investigation.  

Trip Blanks 
Five trip blanks were collected and placed on hold pending primary sample 
results. All soil samples analysed for SVOC and VOC were reported below 
LOR, indicating that no cross contamination occurred during transit.  

Laboratory Internal � C 

Evidence of the laboratories’ internal � C testing is present and complete in 
the reports. ALS (Primary) and MGT (Secondary) performed internal � C 
with adequate testing and satisfactory results. The � A/� C program 
comprised of a total of 116 matrix spikes, 842 individual method blanks and 
1112 laboratory duplicates, and 833 laboratory control spikes (LCS). 
 
All laboratory blanks reported below LOR. 
 
6 analytes reported RPDs above the accepted 30% exceedance level. RPD 
exceedances are confined to metals (barium, manganese, nickel, zinc and 
beryllium) and 1-23-Dibromo-3-chloropropane. The level of exceedance is 
considered insignificant and probably related to sample heterogeneity and 
the low analyte concentrations of analyte pairs.   
 
110 analytes reported recoveries outside the D� I range for LCS of 70-
130%. However out of the 110 analytes, 8 analytes (less than 1%) reported 
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QA/QC Aspects Evidence & Evaluation 
LCS recoveries slightly outside the acceptable recovery range provided by 
the laboratories suggesting minimal analyte loss during analysis.  
 
17 Matrix spikes reported recoveries outside the D� I acceptable recovery 
range of 70-130%. However all matrix spikes fall within the Matrix spikes 
range provided by the laboratory.  
 
The exceedances do not significantly affect the outcome of the buried 
drums investigation due to minor concentration of contamination in the 
primary samples. 

Laboratory Method 
Detection Limit 

Laboratory reports indicate the method detection limits (LORs) were 
generally lower than the respective assessment criteria.   

NATA endorsement of 
laboratory reports 

Laboratory reports from ALS and MGT were stamped with the NATA 
endorsement stamp and signature. 

Calibration of Field 
Equipment 

All equipment used during the soil investigation was calibrated by the 
supplier prior to use.  
The equipment calibration certificates are provided in Appendix G. 

Decontamination and 
Equipment Blanks 

Six rinsate blanks were collected and put on hold. The rinsate blanks were 
not analysed given that soil samples were collected directly into sample 
jars from either from the disposable plastic push tubes or from the centre of 
the excavator bucket. Therefore the possibility of cross contamination was 
minimal.  

Data Comparability 

Standard Procedures Fieldwork procedures are detailed in the reports and are comparable for 
each phase of assessment. 

� ualified Personnel 
The reports have indicated that the staff involved in managing and 
reviewing the project and those involved in fieldwork are qualified 
personnel. 

Volatile Losses 
There is no evidence of significant volatile losses, as there were no 
significant PID readings reported and laboratory reported no detectable 
concentrations of SVOC and VOC. 

Sample Integrity Field Chain of Custody/Laboratory request forms can be found in the 
reports. 

Data Completeness 

Completeness of test 
program 

The scope of work undertaken was generally consistent with that required 
to characterise the site as set out in the Work Plan. 
Field splits for the first soil sampling event were not considered to be 
required for the current scope of work and thus were not analysed. 

Validity of Data Set 
The data quality review indicates no significant systematic errors in the 
data collection process and therefore, the data set used as the basis of the 
assessment is considered valid and complete. 
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About Site Environmental Assessment Reports 

1. Introduction
This document explains the Environmental Site
Assessment (ESA) process and the context that
applies to the use of Environmental Reports
issued by Cardno Lane Piper.

2. What is an ESA?
Environmental Site Assessments (ESA) are
undertaken for a range of purposes, specific to the
brief issued by the client in each case.  The scope
may include one or a combination of any of the
following:

A factual report of the condition of a portion of
the site or one aspect of an entire site.

Assessment of the contamination levels in
soil to be removed from a site –  a waste
classification assessment.

Validation of the success of remediation of a
site or a portion of a site.

Provision of a professional opinion about the
suitability of a site for one or more uses, in
terms of its contamination status.

The scope of any ESA needs to be defined at the
outset.

An ESA is not an Environmental Audit.  Such
audits are undertaken in accordance with the
provisions of regulations enacted in various states
of Australia, and are referred to as Site Audits in
some jurisdictions.  Statutory audits provide
certification by EPA accredited auditors that a site
is suitable for one or more uses.  An ESA may
provide similar advice but cannot be used in place
of an audit if the latter is required by regulation in
any instance.  However in some circumstances
and jurisdictions an ESA is sufficient to provide
“environmental sign-off” of a site.

An ESA may be undertaken for due diligence
purposes, to establish whether the site has been
impacted to the extent that some beneficial uses
of the site may be precluded.  Due diligence audits
in many cases may be completed as non-statutory
Audits, although in some jurisdictions they can
also be statutory audits, if defined as such at the
outset.

3. The ESA Process
The Client generally initiates the ESA process by
specifying a brief which identifies the specific
objectives of the assessment.  If not, it is the
consultants’ duty to so specify the ESA

In the case of an ESA to provide an opinion about
the suitability of the site for use, it would be
conducted in accordance with NEPM (Site
Assessment).  Such ESA would not commence
until a thorough site history assessment (Phase 1
Assessment: to identify the potential for significant
contamination at a site) is conducted.  However,
where the history is unclear, a broad screening of
chemical parameters can be used to test
environmental media.  This normally includes a
broad range of organic and inorganic compounds
and elements, often referred to as an
Environmental Screen.

(In the case of an ESA for a purpose other than to
provide an opinion about the suitability of the site
for use, it is not always necessary to undertake a
Phase 1 assessment.)

The ESA requires sampling of soil at
representative locations across the site.  A NATA
accredited laboratory performs the analysis of soil.
It is impractical for all of the soil to be assessed.
The ESA is often based on a statistical method of
grid or random sampling, augmented by targeted
sampling at locations known or suspected to be
contaminated.  Guidance on sampling strategy
and density is provided in Australian Standard
AS4482.1–2005. However, some considerable
degree of judgement is still required in the
application of any sampling and testing strategy.
For example the blanket application of the “hot 
spot” method presented in this standard is often
inappropriate given its limitations.

The field program also investigates the likelihood
of contamination below the site surface.  Field
investigations must sample and test fill as well as
the natural soils. If contamination is found then it is
common for further work to be undertaken to
characterise, to the extent practical, its vertical
and horizontal extent.  However, where fill is
encountered and testing shows it to be
uncontaminated, it must be realised that the
heterogeneous nature of the material might mean
that not all pockets of contaminated material can
be detected using normal sampling regimes.
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EPA guidelines for auditors, that may be relevant 
for an ESA, indicate the need in all cases to 
consider the potential for groundwater 
contamination in any site.  This does not mean all 
sites need to be drilled to sample groundwater, but 
it is most often the case.  Most hydrogeological 
settings and groundwater conditions are complex 
and vary in space and time.  The condition of 
groundwater is investigated to identify if any 
beneficial use or environmental value of 
groundwater is precluded due to contamination. 

As previously stated for soil, all groundwater at the 
site cannot be tested.  The environmental 
investigations are conducted in accordance with 
industry standards and guidelines (e.g. EPA Vic 
Pub 668).  This provides a level of confidence that 
a sufficiently comprehensive assessment of the 
groundwater at the site is achieved. 

Where an investigation shows that groundwater is 
polluted, consideration should be given to 
assessing the risks and the need for and 
practicality of any clean up.   

4. Environmental Assessment Report 
The ESA Report details the findings of the ESA.  It 
provides summary information on the site 
definition, the reasons for the assessment and 
other relevant facts.  It reviews the scope and 
quality of the site investigations, laboratory testing 
and data analyses undertaken.  These reports 
also present a review of the contamination status 
of the site, the need for any further clean up, and 
an opinion on the suitability of the site for a range 
of beneficial uses and land uses such as 
“residential – low density”, “commercial” etc, as 
appropriate. 

However, as noted above, some ESA have a 
narrow scope such as for classification of waste 
soil for removal from site, and do not make 
conclusions on suitability of site for use.   

The ESA Report generally includes copies of other 
documents and reports, necessary to support the 
assessment findings, presented as appendices. 
These can contain more detailed information than 
the body of the ESA Report. Care should be taken 
to also read the appended documents and the 
ESA report in full. 

Cardno Lane Piper generally issues reports in 
electronic form (e-Report) on CD ROM.  ESA 
Reports are issued in this format as Adobe 
AcrobatTM PDF files.  However, a paper copy of 
the executive summary of the ESA Report is 
generally issued to the client, and others as 
required by the brief or by regulation. 

5. Limitations of Environmental 
Assessment Report 

The ESA Report is prepared in a manner that can 
be easily read by a lay person with a legitimate 
interest in the contamination status of the site, 
such as the site owner or occupier, EPA and Local 
Planning Authority.  The ESA report is not 
intended for use by other parties or for other 
purposes.  Anyone who uses the assessment 
report for purposes other than specified in the 
report, does so at their own risk. 

The site should only be used for one or more of 
the beneficial uses and land uses identified in the 
ESA as suitable. 

The conditions and qualifications may apply to the 
suitability of the site for use, and it is the 
responsibility of the Client to be cognizant of and 
accept these in accepting the report.  Cardno 
Lane Piper are only responsible for the issuing of 
the ESA report but accepts no liability for the costs 
incurred in the implementation of ESA findings. 

The ESA provides a “snapshot”  of the site 
conditions at the time of the site investigation. 
Consequently, the report may not be valid at a 
later time if there has been any change to the 
contamination status of the site in that time.  
Verification of the status of the site may be 
required in cases where a significant time has 
elapsed, or site conditions have changed since the 
assessment and audit. 

The ESA is necessarily limited by constraints such 
as time, cost and available information; although 
normal professional practice at the time has been 
applied with all due care to prepare the report.  A 
necessary requirement of this process is the 
horizontal and vertical interpolation of data from 
discrete locations. However, site conditions are 
generally not homogenous and some 
discrepancies will occur between the actual and 
predicted results at locations not directly sampled.  
There is a risk that contamination may occur at the 
site and not be identified by a competent 
investigation and assessment.  The approach 
adopted in sampling (a combination of statistically 
based grid and judgmental sampling) seeks to 
reduce, but cannot eliminate, this risk. 

Where unexpected occurrences of contamination 
arise, subsequent to the issue of the ESA Report, 
Cardno Lane Piper should be permitted to make 
an interpretation of these facts in relation to the 
ESA Report findings.  Consequently, the Client 
should inform Cardno Lane Piper and seek their 
opinion.  Cardno Lane Piper accepts no liability for 
costs incurred due to such unexpected 
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occurrences, given the inherent uncertainties in 
the assessment process. 

Cardno Lane Piper uses information provided by 
other parties as the basis for the ESA, and 
reliance on this information is at the discretion of 
Cardno Lane Piper. However, however Cardno 
Lane Piper cannot guarantee any of the facts, 
findings or conclusions presented by other parties.  
Cardno Lane piper will not be liable for the use of 
information, provided by others that is 
subsequently found to be intentionally misleading. 

The ESA Report is not and does not purport to be 
anything other than a contaminated land ESA.  It 
is not a geotechnical report and bore logs 
reproduced are for interpretation of the likely 
distribution of contamination.  They are not 
intended for geotechnical interpretations and may 
not be adequate for this purpose. 

The ESA Report is not intended to be a 
comprehensive analysis of the presence and 
associated risk of asbestos in buildings and 
services.  Where asbestos in buildings and 
services is known or likely, the report may only 
caution that an appropriately qualified person be 
engaged to undertake demolition to avoid 
contamination of the site. 

Cardno Lane Piper Pty Ltd 
1 July 2011 


