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EXECUTIVE SUMMARY 

The Midland Redevelopment Authority (MRA) wishes to refer the management of 
potential impacts related to soil and groundwater contamination within part of the 
Midland Redevelopment Area. The MRA requests that this referral be considered 
under Section 38 of the Environmental Protection Act, 1986. 

The area covered by this referral is the remainder of the Clayton Precinct and is 
referred to as Area E in this document. The referral area has also been extended to 
include the proposed Clayton Street road extension and Helena and Viveash 
Road rail crossings which are outside of the Clayton Precinct. 

The land is currently zoned industrial development and will be rezoned commertial 
with the potential for home businesses. It is proposed that this rezoning will be 
referred to the Environmental Protection Authority at a latter date. 

Area E covers approximately 21.5 ha and includes the Westrail rail line reserve 
that abuts Railway Parade to the north and the Police Operations Support Facility 
(Area B, C & D) to the south. 

The contamination status within Area E is mostly related to the use of cinder ash 
and low quality sand fill with minor amounts of waste material, as both road base 
and as general fill. This has occurred as a shallow deposit (<0.5 m) in localised 
areas totalling 3 ha or 13% of the 22.4 ha referral area. The majority of this 
contamination is south of Montreal Road. 

The investigations involved the installation of 254 soil sampling sites and four 
groundwater wells which compliment the eight wells already present within the 
southern portion of Area E. 

Approximately 25,000 m3  of shallow material exceeds the Environmental 
Investigation Levels. Of this material approximately 1 ,000m3  also exceeds the 
National Environmental Protection (Assessment of Site Contamination) Measure 
1999 Schedule B (7) Guideline on Health Based Investigation Levels, Exposure 
Setting F (commercial). 

The cinder/fill material was found to contain elevated levels of heavy metals, in 
particular; copper, lead and tin. Some hydrocarbon impact associated with heavier 
end petroleum fractions were identified in only two locations south of Montreal 
Road. 

Remedial works have been completed within part of Area E along a 2 m wide, 1 lq-n 
long services trench. The remedial works also included removal of a localised area 
of asbestos impacted cinder within and adjacent to the services trench. This work 
has previously been drawn to the attention of the Department of Environmental 
Protection and was the subject of separate approval. 
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The groundwater beneath Area E has not been impacted by the presence of the 
overlying cinder/fill. Groundwater contamination was detected in the western part 
of Area E near the northern CADCOM site boundary where low levels of heavy 
metals (lead, nickel and zinc) above aquatic protection criteria were detected. In 
addition localised hydrocarbon contamination in the form of phenol's were detected 
at the site of the Used Drum Storage Area in the eastern part of Area E. This 
groundwater impact is associated with soil contamination as distinct from cinder ash 
and fill. This contaminated soil was removed as part of the CADCOM remedial 
works. Now that the source has been removed, contaminant levels in the 
groundwater are expected to decline with time, due to the processes of natural 
attenuation and dispersion. 

Assessment of the leachability and attenuation capacity of the underlying clays 
indicates that it is highly unlikely the cinder/fill at the surface will ever impact the 
groundwater. Mass balance calculations show that the leachable contaminants 
contained within the cinder/fill when increased an order of magnitude to what was 
observed are attenuated by the top 25 cm of natural clays underlying the cinder/fill. 
There is at least a metre of clay between the base of the cinder and the highest 

I
observed winter perched groundwater level. 

The proposed remedial approach to Area E is to remove material that represents a 
risk to human health in a commerdal setting (HILF)  as environmental values are 
protected due to the natural attenuation capacity of the clays. Approximately 
1,000 m3  of cinder/fill material above the HIL and 800 m3  of hydrocarbon impacted 
soil will be removed and then relocated into the proposed consolidation works for 
Police Operations Support Facility which is currently the subject of formal 
assessment. The remaining 23,000 m3  of material which is below the health criteria 
will be retained on site as it does not pose a threat to the environment or human 
health. This remaining material will be effectively managed through the provisions 
of the proposed Contaminated Sites legislation. 

It is considered that the retention of the low level contaminated material will not 
result in unacceptable environmental impacts. The most sensitive beneficial use 
for the groundwater within Area E is ultimately as a water supply into the Helena 
River and thus as a habitat for aquatic organisms. Environmental protection of the 
Helena River is maintained as retention of this material does not present a threat to 
the underlying groundwater quality. 

Retention of the cinder/fill material negates the need to dispose a large volume of 
relatively environmentally benign material at substantial cost (in order of $2 million). 

In view of the absence of risk to the environment and future occupiers of the site, 
the MRA believe that the cinder/fill material can be safely retained on-site in the 
long term and as such an informal level of assessment is justified. 
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1. INTRODUCTION 

The proponent - the Midland Redevelopment Authority (MRA) is to soon 
begin redevelopment of the remaining northern parts of the Clayton 
Precinct which forms part of the Midland Redevelopment area. This land is 
referred to as Area E and is located almost exclusively within the eastern 
part of the Midland Workshops site. Figure 1 shows the location of Area E 
with respect to the Midland townsite and other parts of the Workshop site 
including the police facilities. 

The area covered by this referral is the remainder of the Clayton Precinct 
(Area E) which has been extended to include the proposed Clayton Street 
road extension and Helena and Viveash Road rail crossings which are 
outside of the Clayton Precinct. 

The MRA wishes to formally refer the management of potential impacts 
related to soil and groundwater contamination within Area E and associated 
corridors to the Environmental Protection Authority (EPA) under Section 38 
of the Environmental Protection Act, 1986. The project covered by this 
referral includes remedial works associated with the future development of 
the area for a commercial landuse including home businesses. 

The environmental issues applicable to the redevelopment of Area E 
primarily relate to the superticial presence of cinder ash from the combustion 
of coal in steam trains. This cinder contains elevated levels of heavy 
metals above environmental protection criteria which could potentially 
impact the underlying groundwater and if found to be leachable impact on 
the Helena River. Additionally there are localised areas with contaminant 
levels that could pose a risk to human health in a commercial landuse 
setting. 

This referral document describes the contamination status of Area E and 
puts forward a remediation strategy to rehabilitate the site in order to 
facilitate redevelopment of the land for a commercial landuse. 

Page 1 
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2. 	BACKGROUND INFORMATION 

2.1 SITE DESCRIPTION AND HISTORY 

Area E and associated corridors makes up 22.4 ha which is mostly within 
the eastern part of the Workshops site and includes the Westrail rail line 
reserve which abuts Railway Parade to the north. 

Area E is conveniently divided into two distinct sections: 

. 	South of Montreal Road; and 

. 	North of Montreal Road. 

The area south of Montreal Road occupies approximately 13 ha of the 
eastern part of the Workshops site (12.5 ha) including the saleyards (0.5 
ha). This land has mainly been used for low level workshop activities. 
Whereas the land north of Montreal Road including the crossings occupies 
some 9.4 ha and is mostly Westrail Reserve primarily used for railway 
tracks. 

Area E south of Montreal road East and a portion of the saleyards have 
been subject to preliminary environmental investigations which found 
limited contamination in the form of heavy metals and hydrocarbons (BBG, 
1994 & CMPS&F, 1995). The results of these investigations are 
described in Section 2.4. All of Area E has been subject to a more detailed 
assessment of contamination and further investigations to support this 
referral which are described in Sections 3 and 4. 

Also included within the referral area are the corridors related to the 
proposed road extension outside of Area E (0.5 ha) and rail line crossings 
(0.4 ha) which are detailed as follows: 

The extension of Clayton Street which traverses the eastern section of 
Area E through into the adjoining livestock saleyards (not part of Area 
E). A small western portion of the saleyards was once part of the 
Workshops; 

The Helena Street rail crossing which traverses the Westrail train line 
outside of the Clayton Precinct; and 

The potential extension of Viveash Road south over the rail line into the 
western portion of the CADCOM site adjacent to Area E. 

These proposed extensions and crossings are to facilitate the provision of 
services and access into the CADCOM site (already under construction) 
and have been included as part of the Area E referral. 
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The southern portion of the Clayton Precinct includes land set aside for 
police purposes which are referred to as Area A or the CADCOM facility, 
Area's B and C which make up the Police Operations Support Facility 
(including the Canine and Mounted Section's) and Area D which is waste 
fill adjacent to the police site. Area A was given environmental clearance in 
1999 for development to proceed. Area's B, C and D are currently subject 
to the formal assessment process due to the presence of extensive waste 
fill material and potential environmental issues related to groundwater 
contamination and impact on the Helena River. 

A major feature of Area E is the proposed extension of Clayton and Lloyd 
Street's into the core of the Workshops site. The purpose of this road 
reserve is twofold: 

Firstly to bring services onto the CADCOM site; and 

Secondly to improve vehicle access for police from the eastern part of 
the site. 

The current Clayton Street alignment includes a dangerous curve and the 
intersection with Lloyd Street is considered to be too close to the rail 
crossing. 

The CADCOM site currently has only a limited supply of services; these 
include sewer and gas. For the CADCOM site to be constructed and fully 
operational at commissioning, the site requires a Grade 1 supply which 
includes dual services in the event of failure in one of the lines. The 
provision of power and communications into the CADCOM site is critical 
and was expedited by gaining specific DEP approval to install a dedicated 
services trench along the proposed road reserves. This involved the 
removal of all contaminated material above environmental protection criteria 
along the specific service trench alignment. Delay of these services would 
have compromised the construction timetable for the CADCOM facility. The 
services trench is now complete. 

The Midland Workshops site were commissioned in 1904 and operated up 
until 1994. 
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2.2 ENVIRONMENTAL SETTING 

The topography of Area E is flat with an elevation of between 12m to 15m 
AHD and is located on the Guildford Clay, a geological formation 
charactensed by silts and clays with some quartz sand of alluvial origin. 
The soils on-site are typically im to 2m of sandy clay and silts overlying 

clays. 

Groundwater is encountered within the superficial clays at a depth in the 
order of 3m below ground surface. Superficial groundwater flow is in a 
southerly direction towards the Helena River. Confined groundwater exists 
in a number of deeper aquifers which are first encountered at an 
approximate depth of 37m, this being the upper Leederville Formation. The 
Guildford Clay is underlain by Kardinya Shale, an impermeable unit of the 
Osborne Formation. 

2.3 HERITAGE 

The workshops site contains a large number of heritage buildings and 
represents the most substantial industrial complex established by the state 
government in the period around the turn of the century. The entire 
workshops site has been subject to a conservation assessment, the 
findings of which have been reported in the Midland Railway Workshops 
Site Conservation Policy (HCP, 1994). The policy provides 
recommendations for retention and preservation of a number of buildings, 
features and trees. 

With regard to Area E, the Timber Shop has tentatively been identified as 
the only structure of some significance and therefore will be retained on site 
in some form. This is the only building identified in the referral area mainly 
due to the absence of significant structures within Area E. The proposed 
remediation works for Area E will not damage any heritage listed structures. 

2.4 DRAFT CONCEPT PLAN FOR AREA E 

According to the Draft Concept Plan (August 2000) released by the MRA, 
Area E will be largely zoned as a sector to accommodate commercial and 
industrial businesses. 

The services corridor along Clayton Street represents major infrastructure 
that will service both Area E and the Police site. The services to be 
installed into the road reserve will mostly be at approximately im below 
ground level with the exception of stormwater which will be at 2m and 
sewer at 3m. 
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2.5 CONTAMINATION OVERVIEW 

Environmental investigations undertaken within Area E include: 

1994; Midland Railway Workshops Site Environmental Audit (BBG, 
1994). 

1995; Midland Railway Workshops Assessment of Contamination and 
its Implications (CMPS&F, 1995). 

1999; Environmental Investigations, Midland Railway Workshops, 
Eastern Sector (Egis, 1999). 

2000; CADCOM Environmental Site Assessment (Egis, 2000) 

2000; CADCOM Validation Report (Egis, 2000). 

2000; Clayton and Lloyd Street Extensions, Helena Street and 
Viveash Road Rail line Crossing Referral (Egis, 2000) 

The above investigations identified soil contamination within Area E at 
specific !ocations including the Paint Shop, Track Equipment Store, Timber 
Salvage Area and Used Drum Storage Area. Additionally, cinder was found 
at sporadic locations across the site where it has been used as a road 
base and shallow fill. 

The nature of the soil contamination including the cinder is principally heavy 
metals; in particular arsenic, chromium, copper, lead and zinc, and heavy 
fraction hydrocarbons at the Used Drum Storage Area. The volume of 
contamination (excluding cinder deposits) was first estimated at 550 m3. 

Cinder deposits were encountered during investigations for the proposed 
road reserves and were found to contain elevated levels of heavy metals 
(arsenic, barium, copper, lead and zinc) above environmental protection 
cnteria. 

The following sections provide an outline of the contamination 
characteristics of the soil (including fill) and groundwater. 
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2.5.1 Ground Contamination 

The southern portion of Area E (south of Montreal Road) has been subject 
to a number of preliminary investigations. Contamination was first detected 
in the eastern region of Area E near the Old Powerhouse and at the Used 
Drum Storage Area (refer Figure 2). At the western end, some localised 
contamination was detected in the surrounds of the Paint and Timber 
Shops. Cinder was found to occur sporadically as a fill medium. A 
groundwater monitoring well (12-1) installed within the used drum storage 
area exhibited some minor hydrocarbon and phenol impact (see Figure 4). 

Recent investigations were undertaken as part of the CADCOM 
development which included assessment of groundwater and ground 
conditions along the Clayton and Lloyd Street road reserves. Additionally, 
investigations were also undertaken at the Helena Street and Viveash 
Road rail line crossings as part of the assessment of services routes into 
the CADCOM site. 

As part of the assessment of Areas' B, C & D, a number of testpits and 
monitor wells were installed within and along the southern boundary of 
Area E to assess the soil conditions and groundwater quality immediately 
up-gradient of the B, C, & D referral area. 

From previous and more recent investigations within Area E, the following 
known and potential sources of contamination exist: 

Used Drum Storage; 

Old Power house; 

Timber Salvage Yard; 

Timber Shop; 

Paint shop; 

Track Equipment Store. 

Sporadic cinder deposits; and 

Asbestos impacted cinder along the proposed Clayton Road Reserve. 

Superficial soil samples collected south of the Timber Shop and east of the 
Paint Shop exhibited elevated levels of heavy metals above Ecological 
Investigation Levels (EILs) environmental criteria for chromium and zinc. 
Contamination in the form of heavier fraction hydrocarbons and phenols 
were detected at the Used Drum Storage Area and Old Powerhouse. 

The Timber Salvage Area showed no contamination of the natural ground, 
other than superficial cinder which was used as a shallow fill or sub base. 
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MIDLAND RAILWAY WORKSHOPS SITE CLAYTON PRECINCT - AREA E REFERRAL 	 FINAL 

Dunng the recent investigations along the proposed Clayton and Lloyd 
Street extensions, the ground was found to contain extensive shallow 
cinder deposits. The investigation results indicated that approximately 
60% of land area within the road reserve contains cinder. The cinder 
appears to have been used as a road sub-base and for filling in 
depressions throughout the area. Cinder was used as fill with depths 
ranging from <0.5m to 1 .2m below ground level. The heavy metal 
contamination associated with the cinder material mainly consisted of 
elevated levels of arsenic, barium, copper, lead, tin and zinc. This is 
consistent with investigations in other cinder containing areas on the 
Workshops Site. The concentrations of the heavy metals exceeded the 
EILs but were below the National Environmental Protection Measure 
(NEPM) Health-based Investigation Levels (HlLs) for a commercial setting 
(commonly referred to as HIL). 

Asbestos fibres were found within the cinder deposits in a localised area 
along the proposed Clayton Street road reserve immediately south of the 
Timber Shop (Figure 5). The source of the asbestos is unknown but is 
believed to be associated with the construction of adjoining asbestos 
cement clad buildings (now demolished). These results are discussed in 
Section 3.5, with remediation and management options addressed in 
Section 4 and 5. 

Investigations of the waste liii south of Area E showed it to consist of 
cinder, rubble, scrap metal, foundry slag and sands, asbestos products 
and soil. Investigations undertaken near the boundary with Area B, C & D 
confirmed the location of the fill which represents the southern boundary of 
Area E. 

Validation testing conducted during the CADCOM remedial works on the 
western boundary of Area E found contamination in location M (Track 
Equipment Store) which traverses both areas. This portion of land was 
tested however not remediated (apart from the CADCOM portion) as it 
was outside the site authorised for such remedial works. Heavy metal 
contamination in the form of copper and some minor hydrocarbon impacts 
were detected within the cinder fill discovered on the surface. 

No investigations have been conducted north of Montreal Road within the 
rail reserve with the exception of the Helena and Viveash railway 
crossings. Investigation results for these crossings indicate no cinder and 
associated heavy metal contamination. 
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2.5.2 Groundwater Contamination 

Groundwater investigations have detected localised impact in the form of 
low levels of heavy metals and phenols. The contamination is minor in 
terms of magnitude. Existing groundwater wells located in Area E are 
shown on Figure 4 and consist of the following: 

. 	One well (12-1) installed within the Used Drum Storage Area; 

Three wells (CD1 - CD3) installed as part of the CADCOM 
investigations, located between the Paint and Timber Shops and 
south of the Timber Shop; and 

Four wells (MW17 - MW20) installed as background monitor wells 
related to the investigations in Area's B, C & D. 

Groundwater beneath the Used Drum Storage Area (12-1) contained 
elevated levels of phenols above the NHRMC/ARMCANZ 1996 Australian 
Drinking Water Guidelines (ADWG). 

The wells near the Paint and Timber Shops (CD1 - CD3) contained 
heavy metal levels of lead (and nickel in CD1) in access of the Australian 
Drinking Water Guidelines (ADWG). 	Furthermore heavy metal 
concentrations for zinc were also in excess of 1992 Australian Water 
Quality Guidelines (AWQG) for the protection of Freshwater Aquatic 
Ecosystem in all three wells (CD1 - CD3). 

As the superficial aquifer is predominantly clay and silts, useable reserves 
of groundwater for irrigation purposes are likely to be found in the deeper 
confined aquifers (40m + below ground level). 	The quality of this 
groundwater has not been determined, however given the depth and the 
impermeable nature of the surface clays and underlying Osborne 
Formation, it is highly unlikely that activities on-site have resulted in any 
contamination of deep aquifers. 

Page 8 



MIDLAND RAILWAY WORKSHOPS SITE CLAYTON PRECINCT - AREA E REFERRAL 	 FINAL 

3. 	CONTAMINATION STATUS 

In order to fully determine the contamination status of Area E and to better 
define known sources of contamination, further environmental investigations 
were undertaken to support this referral. An intensive soil sampling 
program was undertaken along with the installation of a number of 
additional groundwater monitor wells to compliment those already present. 

A Sampling and Analysis Program or SAP (EGIS, 2000) was developed 
for Area E prior to commencement of investigations. The purpose of the 
SAP was to develop the sampling program with the objective of 
determining the full nature and extent of contamination prior to referral, 
based on the potentially contaminating activities and previous investigation 
results. 

The results of the SAP are provided in the Environmental Site Assessment 
(ESA) report for Area E (EGIS, 2001). 

This section broadly describes the methodology employed in assessing 
the contamination status of Area E. 

3.1 APPROACH TO INVESTIGATION 

The approach to the assessment of Area E consisted of four distinct 
phases: 

preparation of the SAP; 

field investigations in accordance with the SAP; 

verify observations with analytical testing; and 

review all information and assess against recognised criteria. 

Design of the soil sampling strategy and field investigations was in 
accordance with the WA Department of Environmental Protection, 
Contaminated Sites Management Series (in draft) July 2000 Contaminated 
Site Assessment Guidelines for the Development of Sampling and 
Analysis Programs, the National Environmental Protection (Assessment of 
Site Contamination) Measure 1999 Schedule B (2) Guideline on Data 
Collection, Sample Design and Reporting and Australian Standards AS-
4482.1-1997 and AS-4482.2-1 999: Guides to the sampling and 
investigation of potentially contaminated soil. Groundwater sampling was 
in accordance with the Australian/New Zealand Standard 
AS/NZS 5667.1:1998: Water Quality-Sampling. 
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The results of the environmental investigations are discussed in Section 
3.5 and are compared to the criteria adopted by the DEP (Contaminated 
Assessment Criteria) for the protection of both the environment and human 
health. The contaminant levels are initially screened against the National 
Environmental Protection (Assessment of Site Contamination) Measure 
Schedule B (1) Guideline on Investigation Levels for Soil and 
Groundwater. This includes comparison with both environmental and 
human health based protection criteria. 

The ElLs were used to assess the potential for environmental impact and 
will define the need for remediation. The NEPM health based levels are 
used to assess the risk to future occupiers of the site. Section 3.4 
describes the criteria used for assessing the contamination detected on the 
site. 

3.2 SAMPLING PROGRAM 

The sampling pattern was essentially based on an equally spaced square 
grid basis. The sampling program was subdivided into two distinct areas 
north and south of Montreal Road which correlates with the potential for 
contamination (ie outside and within the Workshops site). 	The 
investigation program for Area E also takes into account those 
investigations undertaken along the proposed road extensions and railway 
crossings into the Workshops site. 

The minimum number of sampling points in Area F are based on Australian 
Standard AS 4482.1-1997 and AS 4482.2-1999: Guides to the sampling 
and investigation of potentially contaminated soil. 

Area E south of Montreal Road represents the Workshop site proper, and 
consists of 12.5 ha. This area is also inclusive of the Clayton Road 
extension east of Area E into the saleyards (0.5 ha). The minimum number 
of sampling points for a 13 ha site is 143. The number of sampling points 
installed within this area as a result of all investigations is 186, which 
includes 112 from this assessment and 74 from other recent investigation 
work. These sampling points were also situated beneath structures still 
currently standing. These structures are the Paint and Timber Shops, 
which are of particular interest due to their previous industrial use and 
potential for contamination. 

The soil investigations were installed with a 13 tonne excavator capable of 
penetrating into the natural clay ground and with a hand auger under 
buildings and in the rail reserve. Each testpit was installed to a depth of 
between 1 m to 2 m into natural ground. All sampling sites were surveyed 
upon completion and are shown on Figure 3. 
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The area north of Montreal Road consists of the Westrail Reserve and is 
9.4 ha in size. The reserve is currently functioning as an active rail line. 
The area immediately north of the rail tracks includes car parking and an 
open grass road reserve along Railway Parade (refer Figure 2). 

The number of sampling points recommended for a 9.4 ha area based on 
the standard is 103. However given the difficulty regarding access onto 
the tracks, the absence of industrial activity and distance from the 
Workshops, the sampling density was reduced to a total of 68. 
Additionally the physical nature of the area north of Montreal Road also 
dictated the sampling density due to the presence of railway infrastructure 
(railtracks, sealed surtaces, thick aggregated base) which would otherwise 
interfere with a well spaced grid sampling pattern. 

Soil bores recently installed west of the referral area during investigations in 
the Helena and Viveash Road rail crossings found no heavy metal or 
hydrocarbon contamination strongly suggesting similar conditions east 
towards the Lloyd Street crossing. 

Table 1 below outlines the two sub-areas within Area E and their sampling 
densities. 

TABLE 1 
SOIL SAMPLING DENSITY 

AREA E South of Montreal Road 13 186 
and road reserve.  
AREA E North of Montreal Road 9.4 68 
and rail crossings. 

TOTAL 1  254 

Prior to these investigations within Area E, groundwater monitoring wells 
were already present within the boundary of Area E south of Montreal 
Road. The wells were installed during the CADCOM investigations (CD1 
to CD3) and the investigation of Areas B, C & D (MW17 to MW20) as 
mentioned in Section 2.4.2. One monitor well (12-1) had been installed in 
the Used Drum Storage area during the initial audit and investigation of the 
workshops site. 
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Four additional groundwater monitoring wells were installed as part of the 
groundwater investigations within Area E. The location of these monitor 
wells were placed to provide an overall general assessment of 
groundwater quality within those parts of Area E that have not yet been 
investigated. As a result of the detection of hydrocarbon within the 
groundwater previously at the Used Drum Storage Area (12-1), one well 
(MW27) was installed immediately downgradient of this area to determine 
any migration of hydrocarbon contaminants. The location of the existing and 
the recently installed groundwater monitoring locations are all shown on 
Figure 4. 

No further groundwater wells were installed as the soil investigations 
concurrent with the groundwater work did not encounter any significant 
contamination at depth. The groundwater results are discussed in Section 
3.5.3. 

The groundwater monitor wells were installed with a hollow stem auger drill 
rig which provided continuous intact core samples up to a depth of 1 Om. 

3.3 ANALYTICAL PROGRAM 

The analytical program as defined in the SAP highlighted the Paint and 
Timber Shops along with the Used Drum Storage Area as sites known to 
contain particular contaminants in the form of heavy metals and 
hydrocarbons. 

In addition there is cinder ash which has been used as fill across the 
Workshops site as part of Area E. The cinder is known to contain elevated 
levels of heavy metals in particular: arsenic, barium, copper, lead, tin and 
zinc. 

Asbestos had been found in the cinder at a localised area in front of the 
Timber Shop. Preliminary investigations estimate an area of some 3,000 iif 
to an average depth of 0.3 m. 

All soil samples collected as part of this assessment were therefore tested 
for a suite of heavy metals and hydrocarbons (Standard Parameters) as 
listed below. In addition, a number of samples were tested from a list of 
contaminants with a low potential to occur (Expanded Suite). The analytical 
sets are: 

Standard Parameters 
PH; 
Total Petroleum Hydrocarbons (TPH); 
Heavy metal suite (As, Ba, Cd, Co, Cr, Cu, Hg, Ni, Mn, Pb, Sn, Zn); 
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List of Expanded Suite Parameters 
Total Petroleum Hydrocarbons (TPH); 
Benzene, Toluene, Ethyl benzene, Xylene (BTEX); 
Total Phenol's; 
ac/OP Pesticides; 
PAH's; 
Solvents (Volatile Organic compounds - VOC Screen); and 
Asbestos (soil analysis only). 

With regard to the Expanded Suite, samples were analysed as follows: 

from the Paint and Timber Shops, every sample location was 
analysed for the VOC screen and OC/OP Pesticides (a total of 33 
primary samples). One in eight samples (from the 33) was also 
analysed for asbestos near the Timber Shop; 

from the area of the Timber Salvage Yards and the Used Drum Storage 
Area, every location was analysed for Phenol's and PAHs (a total of 
12 primary samples); 

the remainder of the samples collected south of Montreal Road were 
screened at a rate of every fourth sample for the full list of the 
Expanded Suite; and 

samples collected north of Montreal Road were screened at a rate of 
every eight sample for VOC's and PAH's. 

With regard to groundwater, each of the existing wells within Area E were 
sampled and/or re-sampled if exceedences were detected in prior 
investigations. Both the standard and expanded analytical suites were 
tested for in the four new wells. Existing wells were tested only for those 
contaminants known to exceed aquatic protection criteria. 

Soil and groundwater samples recovered as part of the field investigations 
were submitted to NATA (National Association of Testing Authorities) 
registered laboratories which are registered for the specific analytical 
procedures. 
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3.4 ASSESSMENT OF CRITERIA 

The results of the investigation phase were assessed in accordance with 
the DEP Contaminated Assessment Criteria (Draft - October, 2000). 

The soil results are first screened against the Ecological Investigation 
Levels (ElLs) which are based on the Australian and New Zealand 
(ANZECC/NHMRC) Guidelines for the Assessment and Management of 
Contaminated Sites 1992 (B) Environmental Investigation levels and in 
their absence, the Dutch Guidelines for Soil Remediation (1983), to 
determine the need for further evaluation. 	These levels represent 
protection of ecological values and are the first tier of assessment criteria. 

Where the EILs are exceeded, contaminant concentrations are also 
compared against the National Environmental Protection (Assessment of 
Site Contamination) Measure 1999 Schedule B (7) Guideline on Health 
Based Investigation Levels. The exposure sethng selected for 
assessment purposes will be (F), which corresponds to commercial sites. 
The purpose of including the health based investigation levels is to assess 
the contamination in terms of potential hazard to human health. 

The groundwater results are first screened against the Australian and New 
Zealand (ANZECC) 1992 Australian Water Quality Guidelines (AWQG) 
for Fresh and Marine Waters - Protection of Fresh Water Aquatic 
Ecosystems. Where contaminant levels exceed this criteria, they are then 
compared against both the AWQG irrigation criteria and the 
NHMRC/ARMCANZ 1996 Australian Drinking Water Guidelines (ADWG). 

3.5 RESULTS OF INVESTIGATION PROGRAM 

The environmental investigations identified cinder/clinker ash disposal at a 
number of locations within the southern region of Area E. In contrast the 
area north of Montreal Road showed no evidence of cinder fill, however 
there were sporadic localised deposits of rubble and building material type 
fill. 

The cinder appears to have been used mostly as a road sub-base and for 
filling in depressions throughout Area E south of Montreal Road. The cinder 
deposits ranged in depth from 0.2 m to 1.2 m below ground level. 
Generally the cinder was found to be shallow (<0.4m) and overlain by a 
thin cover of surface aggregate. The total volume of cinder contained within 
Area E is estimated to be 21 ,000m3  over an area of 3ha. 
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Analytical results confirm that the cinder contains elevated levels of heavy 
metals; in particular arsenic, barium, copper, lead, tin and zinc. This is 
consistent with observations in other parts of the site that contain cinder 
ash. ASLP leachate tests were also conducted on some of the cinder found 
along the Clayton Street Road Reserve in Area E, to ascertain the 
leachability characteristics and potential impact into the underlying 
groundwater. The leachate results confirmed that there was a low potential 
for heavy metals mobilising into the underlying natural ground and 
groundwater. 

In addition to the heavy metal contamination detected within the cinder, 
asbestos fibres entrained within localised cinder deposits were also found 
in the area south of Montreal Road near the Timber Shop. The estimated 
volume of cinder impacted asbestos is, <1 ,000m3  and contained within a 
small area. 

Minor hydrocarbon contamination was also discovered south of Montreal 
Road. 

Groundwater investigations within Area E focused onto the area south of 
Montreal Road on the Midland Workshops site proper as this represented 
the greatest potential for contamination. Contamination was found to mainly 
exist in the form of some heavy metals previously identified in earlier 
investigations relating to the CADCOM site. 	No hydrocarbon 
contamination was detected during the environmental investigations within 
any of the newly installed groundwater wells. 

The following sub sections describe in detail the contamination status of the 
two parts of Area E separated as north and south of Montreal Road. 

3.5.1 Soil North of Montreal Road 

The analytical results indicate that approximately 21 % of the samples 
collected north of Montreal Road were impacted by heavy metal 
contamination above the relevant EILs. Cinder was not detected within 
any of the testholes. However it was found that brick and other waste 
material such as rubble was found in approximately 43% of the testholes 
installed north of Montreal Road within the top 0.5m. This would seem to 
indicate that the heavy metals are associated with the waste rubble 
material used as shallow fill. The rubble does contain material such as blue 
metal, gravels and scrap metal that is considered to be the source of the 
low levels of heavy metals. 
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The main element in exceedence of the EILs was copper, with lead, tin and 

zinc also exceeding the criteria to a lesser extent. Comparison to 

commercial health investigation levels (HlL) showed no exceedence with 

the exception of one sample El 39 (0.3m) for tin, which was located on the 

grassed road reserve south of Railway Parade, within a shallow deposit of 

rubble material. The extent of heavy metal impact is on Figure 5. 

Hydrocarbon contamination north of Montreal Road was limited to low 

levels of heavy end petroleum hydrocarbons and trace levels of volatiles 

(dichloromethane) below respective EILs. Some PAHs (Fluoranthene, 

Pyrene, Benzo(b)fluoranthrene) were also detected however these were 

also below the EILs. 

Overall the contamination north of Montreal Road is shallow and was 

limited to minor concentrations of heavy metals over an estimated area of 

0.4ha resulting in a volume of some 1 ,200m3  in excess of the EIL. Table 2 

identifies the ranges of contaminants encountered north of Montreal Road. 

TABLE 2 
CONTAMINATION STATUS 
Heavy Metals, and Hydrocarbons North of Montreal Road 

All results expressed as mg/kg 

Arsenic <1 - 12 20 500 
Barium 10 - 200 400 2,000 
Cadmium <0.5 - 1 3 100 
Chromium <2 - 32 50 600,000 
Cobalt <1 - 10 50 500 
Copper <2 - 280 60 5,000 
Lead <5-900 300 1,500 
Manganese <6-260 500 7,500 
Mercury <0.05 - 0.66 1 75 
Nickel <1 -26 60 3,000 
Tin <2-350 50 300 
Zinc <2 - 2900 200 35,000 
TPH (C6-C9) <20 - 25 100 500 
TPH (C10-C14) <20 - 52 500 1,000 
TPH(C15-C) <50-110 1,000 5,000 
BTEX <0.1 - <1 1-5 5-50 

Page 16 



MIDLAND RAILWAY WORKSHOPS SITE CLAYTON PRECINCT - AREA E REFERRAL 	 FINAL 

3.5.2 Soil South of Montreal Road 

Cinder was encountered in 32% of the testholes installed south of Montreal 
Road. Similarly heavy metal contamination above the EIL was detected in 
approximately 29% of the total samples analysed. This indicates that the 
cinder contains the bulk of the contamination. The combined volume of 
cinder and non-cinder areas exceeding the EIL is approximately 24,000m3. 

Health based NEPM values for a commercial setting (HILE)  were exceeded 
in only a limited number of cinder samples for the elements copper, lead 
and tin. The extent of this is shown on Figure 3. These locations are 
sporadic and sporadic occupy a total area of some 1 ,800m2  with a 
corresponding volume of <1,000 m3. 

Petroleum hydrocarbon contamination was found in two locations, E045 
(1 m) and E071 (0.2m). These exceedences were above the EILs but 
below the relevant HILF  values. PAH concentrations were all below the 
EIL criteria with the exception of one location (ED84 0.5m) where 
benzo(b+k)flourothrene and benzo(a)pyrene were in exceedence, but still 
below the HILF.  

Asbestos was detected along the Clayton Road extension adjacent to a 
number of buildings (of which one is now demolished) in the shallow cinder 
fill or sub-base underlying the road base/aggregate. The extent of impact 
has been delineated to an area of <3,000m2  adjacent to the Timber Shop 
with an estimated volume of <1 ,000m3. No further asbestos was detected 
within the soils or cinder outside of this particular location. 

The exact source of the asbestos in the fill is unclear. The asbestos may 
have originated from the cutting of asbestos cement sheets during the 
construction of asbestos cement cladded buildings (now demolished). 
There are no standards for acceptable levels of asbestos in soil. 
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Table 3 identifies the range of contaminants encountered south of Montreal 
Road. 

TABLE 3 
CONTAMINATION STATUS 
Heavy Metals and Hydrocarbons South of Montreal Road 
All results expressed as mg/kg 
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Notes: 
Benzo(b+k)flourothrene and benzo(a)pyrene 
Benzo(a)pyrene - no vatue for benzo(b+k)flourothrene was available 

The leachability of the metals contained within the cinder/fill has been 
determined using the Australian Standard Leachate Procedure (ASLP) 
which is specifically designed to assess the suitability of material to be 
disposed into a landfill environment. Use of neutral water best emulates 
the percolation of rainfall through the fill rather than acidic water which may 
occur in a putrescible landfill environment. 

ASLP leachate tests using neutral water were pertormed on cinder 
recovered from 8 locations within the proposed road reserve running 
through the middle of Area E. The ASLP analysis was performed for the 
following heavy metal contaminants as these were observed within the 
actual cinder material above the EIL (As, Ba, Cu, Pb, Zn and Sn). 
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The results suggest that the cinder does not release significant amounts of 
leachate. Arsenic, copper and tin were not released above the respective 
laboratory detection limits of 5 ug/L for As, 50 ug/L for Cu and 500 ug/L for 
Sn. Leachate values for Ba ranged from 200 ug/L to 700 ug/L, Pb from <50 
ug/L to 150 ug/L and Zn from 100 ug/L to 300 ug/L. No criteria exists for 
barium and tin and as such do not present a risk to aquatic environments. 

The average ASLP results for those heavy metals which may potentially 
impact the Helena River via the groundwater are: 

As <5ug/L 
Cu <50ug/L 
Pb 70ug/L 
Zn 	160 ug/L 

3.5.3 Groundwater South of Montreal Road 

Groundwater contaminant concentrations for monitor wells within Area E 
were below the AWQG with the exception of heavy metals in the wells 
installed during the investigations in the CADCOM site (CD1 - CD3). The 
heavy metals in exceedence of the AWQG were lead, nickel and zinc. No 
other contamination above the AWQG and ADWG were detected. 
However trace levels of solvents were detected in groundwater well "1 2-1" 
in the form of 1,1 -dichloroethane, cis-1 ,2-dichloroethene, tnchloroethene and 
tetrachloroethene. Groundwater contamination ranges are listed below in 
Table 4 and the locations are shown on Figure 4. 
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TABLE 4 
GROUNDWATER CONTAMINATION STATUS 
Area E South of Montreal Road 

All results expressed as tg/l 

NOTES 
- Levels depends upon compound 
NC No Criteria 

36 ASSESSMENT OF RISK POSED BY CONTAMINATION 

The presence of the cinder and contaminated soil/fill represents a potential 
risk to both the health of future occupiers of the site and the quality of the 
underlying groundwater. This in turn could impact upon the water quality of 
the Helena River. 

The risk posed to both environmental and human receptors is discussed in 
the following sections. The proposed remediation approach described in 
Section 4 has been developed with the objective of affording maximum 
protection to both human health and the environment in a cost effective 
manner. 
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3.6.1 Soil Contamination 

Investigations have shown that the majority of the soil/till contamination is 
marginally above environmental protection criteria with less than <0.2 ha of 
land containing contaminant levels above criteria employed to protect 
human health in a commercial landuse setting. 

Six locations were found to contain heavy metals (Cu, Pb and Sn) above 
HILF or commercial landuse criteria. The commercial landuse HlLs are 
conservative and are protective of human health based on prolonged 
occupational exposure. The relevant settings as described in the NEPM 
Schedule B(7b) - Guideline on Exposure Scenarios and Exposure 
Settings and provide the following factors used in determining the safe level 
of contaminants in a soil: 

Exposure period of: 8 hours/day, 5 days/week, 48 weeks/year for 30 
years; 

Adult receptor, soil contact opportunities associated with normal work 
activities; 

Direct soil exposure via ingestion, dermal contact and inhalation - no 
indirect exposure pathways; 

The HILs are based on very conservative assumptions which are 
protective of long term workers on a contaminated site. Given that the 
workforce today is highly mobile, a 30 year occupation on a single site is a 
very conservative assumption which affords a greater level of surety to the 
safe contaminant levels prescribed by the HIL. 

Therefore in terms of risk posed to human health, only the soil that is in 
excess of the commercial HIL maybe considered a potential hazard to 
future long term occupiers of the site. 

The presence of localised asbestos impact within the shallow road sub-
base is a hazard that has been addressed as part of the remedial works 
associated with the services trench. The issue of asbestos is localised to 
the area south of the Timber Shop which has now been removed from Area 
E and is not considered any further. 
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3.6.2 Groundwater Contamination 

The elevated levels of metals in both the cinder and other fill are above the 
generic environmental assessment criteria (EIL) which is protective of soil 
ecology and maintenance of underlying groundwater quality. Therefore the 
presence of the contaminants in the cinder may compromise its ability to 
support all soil organisms and if leachable, may degrade the quality of the 
underlying groundwater quality to a level unsuitable for discharge into the 
aquatic environment of the Helena River. 

The issue of soil ecology is not significant given the proposed land use as 
commercial, however the potential impact on underlying groundwater 
requires detailed consideration. 

The underlying groundwater is at an average depth of 3 m to 4 m below 
ground level and travels in a southerly direction towards the Helena River. 
There is significant seasonal fluctuation in the order of to up to 2m. The 
aquifer medium is Guildford Clay characterised as clays, silts and clayey 
sands with typical low transmissivity, however more permeable sand 
lenses are known to occur at depth. These sand lenses have been found 
to be localised and disconnected (ENV, 2000). 

The Helena River is considered to be the nearest environmental receptor to 
Area E at a distance ranging between 400 m and 800 m to the south. 
Groundwater emanating from Area E will ultimately (in the very long term) 
contribute in part to the water flow in the Helena River. Groundwater 
beneath Area E will travel beneath the extensive deposits of waste fill 
immediately to the south (Area B, C & D), and in doing so may collect any 
leachate generated from the waste fill. 

The leachate potential of the cinder deposits were assessed and have 
been found to be very low. The mass balance assessment of the worst 
case scenario leachable component (see Section 3.6.3 to 3.6.5) estimated 
that only 0.1 m of the natural clays underlying the cinder is required to 
attenuate the leachable mass of metals prior to reaching the groundwater. 
This is confirmed by the absence of elevated levels of metals observed in 
the groundwater (except near the CADCOM site and specific sources of 
contamination). Therefore the superficial cinder and waste fill deposits are 
expected not to impact the underlying groundwater as a consequence of 
rainfall infiltration. 

The groundwater quality emanating from the waste fill within Area's B, C & 
D is currently subject to the formal assessment process which addresses 
the potential impact on the aquatic environment of the Helena River. 
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3.6.3 Leachate Potential of Cinder 

The mean value for the leachability from the cinder/fill as determined by the 
neutral water ASLP testing was <50 ug/l for copper, 70 ug/L for lead and 
160 ug/l for zinc. These potential leachate values were determined b y 
mixing 2 litres of water through a 1 COg sample of the cinder/fill which had 
been crushed to maximise surface area and contact with the rinse water. 
For example, 1 OOg of crushed cinder on average releases 70 ug/I of 
dissolved lead into 2L of water when actively mixed (140 ug of lead by 
weight). 

For a tonne of cinder/fill (1000 kg), the leachable values are <1 g of copper, 
1.4 g of lead and 3.4 g of zinc. The cinder material occupies a volume of 
approximately 24,000 m3  and assuming a bulk density of 1.5, weighs 
approximately 36,000 tonnes. Based on the average leachable loads per 
tonne, the cinder/fill within Area E contains in the order of 36 kg of copper, 
50 kg of lead and 122 kg of zinc which can potentially leach from the 
cinder/fill material as a result of rainfall infiltration. 

Cinder/fill south of Montreal Road contains the highest average 
concentration of metals which is where the leachate samples were taken 
from. On average, there is a copper level of 756 mg/kg, 248 mg/kg of lead 
and 178 mg/kg of zinc. Based on 36,000 tonnes, there is some 27,200 kg 
of copper, 8,900 kg of lead and 6,400 kg of zinc contained within the cinder. 
in terms of the leachable fraction as determined by the ASLP test, only 
0.1% of the copper, 0.5% of the lead and 2% of the zinc is leachable. 
Based on this analysis, the cinder/fill appears to contain only a small 
component that can be leached out which could potentially compromise the 
underlying groundwater quality. 

It should be noted that the ASLP test is designed to release as much 
leachate as possible over a relatively short period of time, thus the use of 
2 litres of rinse water and crushing of the sample. Given that teaching 
happens over an extended time period of thousands of years, the initial 
geochemical nature of the cinder/fill may change with time which could 
ultimately result in higher total leachable component compared to the ASLP 
test result. Given this unknown, the leachable quantities should be 
increased by one order of magnitude to provide long term surety. Thus the 
available metal levels have been increased to 360 kg for copper, 500 kg for 
lead and 1,200 kg for zinc. 
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3.6.4 Mass Balance of Contaminants 

A recognised method of determining the fate of contaminants is to undertake 
a mass budget or balance of contaminant inputs and outputs. Heavy 
metal contaminants contained within the cinder/fill can potentially enter the 
groundwater system by leaching as a result of rainfall infiltration over many 
hundreds to thousands of years. Those contaminants which are mobitised 
may either stay bound to the soil (sorbed) or can slowly re-dissolve in 
response to rainfall leaching (subsurface drainage) or changes in 
geochemical conditions within the soil. 

The clayey soil types in Area E are known to exhibit an ability to sorb 
metals compared to coarse grairied sands with poor cation exchange 
capacity. The ability of clays to sorb metals make them an ideal soil type 
for creating covers and bases for landfills or containment cells for 
contaminated soil. 

The mass balance approach for the cinder/fill involves determining the store 
of contaminants within the fill that can potentially teach. The leachable 
fraction of the metals within the cinder/fill is based on the average result of 
the ASLP test which is defined in Section 3.6.3 multiplied by one order of 
magnitude. Although the mass balance approach does not provide a 
temporal assessment of contaminant leaching (on a time basis), it does 
however allow for determining the spatial extent of impact resulting from the 
available contamination. 

The fate of heavy metal contaminants and whether they will ultimately 
reach the groundwater is determined by companng the long term worst 
case leachable mass of metals against the available mass of underlying 
soil which can potentially attenuate the contaminants. Thus if there is 
sufficient subsurface attenuation capacity, the metals will not reach the 
underlying groundwater. The mass of available soil beneath the cinder/fill 
will determine whether the contamination can 'break through' and reach the 
underlying groundwater. 
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3.6.5 Attenuation Capacity of On-site Soils 

The attenuation capacity of a soil is calculated by applying the sorption 

capacity or Kd  (referred to as distribution coefficient) to the mass of soil 
available to attenuate the contaminants into the soil matrix. The Kd  result is 
normally derived from specific sorption testwork. This testwork has been 
performed as part of the assessment of the Police site (Areas B, C & D) to 
the south (ENV, 2001). A Kd value has been determined for copper and 
zinc as these were contaminants that were found in the groundwater 
underlying the waste fill which contains both cinder and other industrial 
wastes at much higher concentrations relative to Area E. As lead was not 
detected in the groundwater both below the waste fill and Area E it has not 
been subject to sorption testwork (ENV, 2000). 

The underlying groundwater is considered to be the closest environmental 
receptor which will ultimately discharge into the Helena River. Perched 
groundwater has been found as close as 1.5 m below ground surface 
during winter. However, the average depth to permanent groundwater is in 
the order of 3 m. This depth of unsaturated soil represents the soil profile 
capable of attenuating contaminants prior to permanent contact with the 
underlying groundwater (there maybe some short term contact dunng the 
winter months when the groundwater is perched). 

The average depth of the cinder/fill is around 0.4 m with the exception of 
localised areas where it can extend to a depth of 1.2 m. The areal extent of 
cinder/fill is approximately 3 ha or 30,000 m2. Assuming the heavy metals 
entrained in the subsurface drainage will at the minimum, migrate through at 
least a 1 m thickness of unsaturated clay material prior to reaching the 
perched winter groundwater, this represents 30,000 m3  or 50,000 tonnes 
(assuming a bulk density of 1.7 g/cm3) of clayey soil capable of attenuating 
the contaminants that will ultimately leach out of the cinder. 

Attenuation of Copper 

Experimental results show that on average a tonne of clayey soil can sorb 
196g of copper (ENV, 2001). Therefore the 50,000 tonnes of soil beneath 
the cinder/fill is capable of attenuating some 9,800 kg of copper. Assuming 
an order of magnitude worst case leachable copper value of 360 kg 
compared to the ASLP calculated 36 kg, there is at least 27 times more 
storage capacity than what is required. Alternatively only 4cm of the 1 m of 
soil beneath the cinder/fill is required to sorb the worst case leachable 

component. 
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Attenuation .f Zinc 

Experimental results show that on average a tonne of clayey soil can sorb 
1 03g of zinc (ENV, 2001). Therefore the 50,000 tonnes of soil beneath the 
cinder/fill is capable of attenuating some 5,150 kg of zinc. Assuming an 
order of magnitude worst case leachable zinc value of 1,200 kg compared 
to the calculated 122 kg, there is at least 4 times more storage capacity than 
what is required. Alternatively only 0.25 m of the 1 m of soil beneath the 
cinder/fill is required to sorb the worst case leachable component. 
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4. 	REMEDIATION APPROACH 

4.1 INTRODUCTION 

The environmental investigations undertaken within Area E have shown 
that the referral area contains the following known contaminants above 
environmental criteria: 

Shallow deposits of cinder ash (containing heavy metals); 

Localised asbestos impact (entrained within cinder); and 

Heavier fraction hydrocarbons (within the natural shallow soil). 

The proposed approach to remediation is to remove that material that 
represents a risk to human health for a commemial landuse setting. 
Therefore adoption of the National Environmental Protection (Assessment 
of Site Contamination) Measure 1999 Schedule B (7) Guideline on Health 
Based Investigation Levels, Exposure Setting F (commercial) will be used 
as the response level for remedial works. 

Environmental values apply to protection of the underlying groundwater 
quality and hence ultimately the Helena River. Remedial works beyond the 
standard for human health are not required as the retention of material 
below the proposed response level has been shown that it will not result 
in degradation of the underlying groundwater. 

The following sections describe the proposed remedial works. The 
asbestos issue has been removed as part of the services trench clean-up 
program. Less than 1,000 m3  of cinder and 300 m3  of asbestos impacted 
cinder was removed as part of this program. The asbestos impacted 
cinder was taken to an off-site landfill. 

4.2 SOIL CONTAMINATION 

The total volume of cinder/fill material in excess of the response level for 
heavy metals is approximately 1,000m3  and an additional 800 m3  for 
hydrocarbons. 

The proposed remediation approach for Area E is to excavate using 
earthmoving machinery and remove all cinder/fill material and hydrocarbon 
impacted soil in exceedence of the H,LF  response level as shown on Figure 
5. 

The cinder/fill material will be either temporarily stockpiled on-site for 
relocation into the waste fill within the eastern part of Area C, now subject 
to formal assessment, or disposed to an appropriate class of landfill 
contingent on the outcome of the assessment process and whether there is 
sufficient capacity in Area C to accept the material. 
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The hydrocarbon impacted soil will be bio-remediated on-site and used as 
backfill once contaminant levels have declined below the proposed 
response level. The following sections describe the proposed remedial 
action in more detail. 

4.2.1 Material Above Response Level 

Area E south of Montreal Road contains cinder material in excess of the 
response level as shown on Figure 5. The estimated volume of material is 
approximately 1 ,000m3, all of which is proposed to be removed off-site. 

The cinder material is shallow (<0.6 m in thickness) and will be excavated 
with a front end loader/excavator and transported to a hardstand area for 
temporary stockpiling. The excavations will be reinstated with clean fill 
sourced either on-site or off-site. Any fill sourced other than from a quarry 
will be validated to DEP requirements as clean prior to use on-site. 

The proposed location of the stockpiled material will be situated towards 
the eastern part of the Workshops site within Area E, tentatively identified 
as a sealed surface near the services trench alignment which is well away 
from the CADCOM construction site. A hydromuich cover will be applied 
to the stockpile to prevent dust generation. A bunded soil barrier will be 
placed around the stockpiled material in winter to contain any surface runoff. 
The temporary stockpile will be regularly inspected by the Environmental 
Supervisor to monitor its effectiveness. 

This approach is consistent with the recent referral and DEP approval of 
the installation of the services trench where cinder material is to be removed 
and temporarily stockpiled pending the approval to rehabilitate to Area's B, 
C&D. 

Should there be insufficient capacity to accept the fill into Area C or a desire 
to progress the rehabilitation of Area E ahead of the Police site, the fill will 
be removed off-site directly to a landfill facility. 

4.2.2 Material Below Response Level 

The estimated volume of cinder and fill material proposed to be retained in 
Area E is approximately 24,000m3. Those portions of Area E that contain 
cinder and fill material that complies with the proposed response level but 
is above the environmental criteria (EIL) will be identified as Contaminated 
- Restrictive Use, this is consistent with the proposed Contaminated Sites 
Legislation. 
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There will be no relocation of cinder/fill material within Area E. Any cinder 
removed for geotechnical or construction purposes is to be disposed off-
site and will not be relocated on-site. The objective of this is to prevent the 
haphazard management of cinder/fill material once development commences 
and the potential for the inadvertent spread of cinder/fill material to other 
locations which maybe clean. 

4.2.3 Hydrocarbon Contamination 

Hydrocarbon contamination which was detected in a localised region north 
of the Paint Shop and at the Used Drum Storage Area (E45 and E71 refer 
Figure 5) will be bioremediated on-site rather than relocated into Area C or 
disposed to landfill. This is in keeping with EPA policy on the remediation of 
contaminated sites. 

The contamination is mostly superficial and will be removed and 
transported to a dedicated on-site location for bioremediation within the 
same vicinity as the temporary stockpile. This will consolidate remedial 
activity to one general location. 

Soil will be spread out over hardstand and will receive an application of 
nutrients and regular turning for aeration which will promote bacterial 
degradation. At the conclusion of bioremediation, validation samples will be 
taken and if suitable the material will be reused to reinstate excavations. 
The soil will be considered remediated if it complies with the proposed 
response level. 

4.3 GROUNDWATER CONTAMINATION 

The groundwater beneath Area E has not been impacted by the presence 
of the overlying cinder/fill. Assessment of the leachability and assimilative 
capacity of the underlying clays indicates that it is highly unlikely to impact 
the groundwater in the future. Therefore active groundwater remediation is 
not required. 

The groundwater contamination detected near the northern CADCOM site 
boundary contains low levels of heavy metals (lead, nickel and zinc) 
above aquatic protection criteria. This groundwater impact is associated 
with soil contamination that has now been removed as part of the 
CADCOM remedial works. As such contaminant levels are expected to 
decline with time due to the processes of natural attenuation and 
dispersion, therefore there is no need to remediate the groundwater. The 
Helena River will not be impacted due to the distance 
(300 m minimum) and assimilative capacity of the natural clays. 
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There will be no exposure to contaminated groundwater as the underlying 
aquifer is low yielding and not capable of providing suitable irrigation 
supplies. 

4.4 CONCLUSION 

The proposed remedial approach to Area E is to remove that material which 
represents a potential hazard to future occupiers of the site by adopting 
clean-up levels which are based on conservative assumptions. 
Environmental protection of the Helena River is maintained as retention of 
the contaminated material neat the surface does not present a threat to the 
underlying groundwater quality. 

Future development in Area E other than the proposed commercial landuse 
will require reassessment of the potential risks posed by the retained 
material should a more sensitive land use be considered. 

Retention of cinder material negates the need to dispose some 24,000 m3  of 
relatively environmentally benign material at substantial cost (in order of $2 
million) with no net benefit to the environment. Area E can be safely 
redeveloped into a commercial landuse by placing memorials on titles and 
through effective management of the future subdivision. 

Section 5 describes the management practices which will be applied to 
ensure the area is remediated and developed in an environmentally 
acceptable manner. 
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5. 	ENVIRONMENTAL MANAGEMENT OF AREA E 

5.1 INTRODUCTION 

During the remediation of the site a number of environmental and social 
impacts could potentially arise which require management. This section 
describes in detail the management of these issues. With the exception of 
a few items the majority of the issues needed for the management of Area E 
have been addressed in the Environmental Management Plan (EMP) 
submitted to the DEP as part of the approval to bring services through 
Area E onto the CADCOM site. The issues requiring management are as 
follows: 

Impacts related to remedial works; 

Supervision of remedial works to ensure compliance to commitments; 

Long term management of cinder/fill on Site. 

The following sections describe the management of Area E in detail. 

5.2 ENVIRONMENTAL MANAGEMENT PLAN 

The proposed remediation of Area E is consistent with that undertaken 
during the CADCOM site remediation. CADCOM was remediated in 
accordance with a Remedial Action and Validation Plan (RAVP). This 
document outlined the management (both precautionary and pro-active 
measures) of the main issues associated with the remediation. 

An EMP (ENV, 2001) for the removal of cinder and the disposal of 
asbestos from the services trench was recently submitted to the DEP. The 
EMP was largely based on the relevant sections of the EMP as submitted 
by Henry Walker Eltin (HWE), who performed the CADCOM remediation 
works. This EMP contained several sub-plans relating to the specific 
management of environmental issues applicable to the services trench. 
The suggested subplans should be followed for the remediation of Area E 
and are listed below and can be found in a copy of the EMP which is 
attached as Appendix A: 

Air Quality Management; 

Noise and Vibration Management; 

Contaminated Land Management; 
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Drainage and Surface Water Management; 

Hazardous Substance and Dangerous Goods Management; 

Waste Management and Pollution Control; and 

Occupational Asbestos Monitoring. 

The attached EMP has been endorsed by the DEP and contains all the 
contamination issues identified within Area. It is proposed that the services 
trench EMP be adopted minus specific asbestos management which is not 
required. 

5.3 ENVIRONMENTAL SUPERVISION 

To ensure that the proposed remedial works are performed to best practice 
and undertaken according to regulatory requirements and to the approach 
outlined in this referral document, remediation activities within Area E will be 
performed under the guidance of an Environmental Supervisor. The 
Environmental Supervisor will be a suitably qualified contaminated sites 
professional and be a representative of the proponent independent of the 
contractor responsible for undertaking the remedial works. This person will 
have the authority to dictate works, including any necessary stoppages for 
environmental reasons, as when the situation requires. 

The Environmental Supervisor will also confirm that all waste fill material has 
been relocated to the designated area and that fill brought onto site for the 
cover is clean. Validation sampling of the clean fill will be required if it is not 
sourced from a quarry or excavations with no history of potentially 
contaminating activities. 

5.4 LONG TERM MANAGEMENT OF CINDER ON SITE 

The proponent recognises that retention of approximately 24,000m3  of 
cinder/fill material on site requires a commitment to long term management of 
the material. The mechanism for managing those portions of Area E that 
contain cinder and fill material that are below the human health response 
levels (HILF)  but are above the environmental criteria (EIL) is via a memorial 
on title. Such lots will be identified as Contaminated - Restrictive Use, this 
is consistent with the proposed Contaminated Sites Legislation. The 
objective of this process will be to ensure that the cinder material is not 
inadvertently uncovered, and that the presence of the cinder material does 
not result in harm to the environment or future occupants. 
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The draft concept plan for Area E states that the zoning of this area is to be 

for a commercial landuse including home business. 	The proposed 

management options are based on this type of land use and will be taken 
into account during the development and creation of lots within Area E. It is 
proposed that Area E will contain the following conditions that will allow for 
the effective management of the cinder/fill material contained on site. 

Once subdivided, lots containing cinder/fill will be have memorials 
placed on titles describing the presence of low level contaminated 

material. 

The location of cinder/fill material above the environmental criteria will 
be identified in a database to be administered by the MRA or local 
council in the future, following dissolution of the MRA. The database 
will contain lot details and a map showing the estimated extent of the 
fill. Prior to detailed subdivision design and issuing of titles, more 
detailed environmental surveys will be undertaken to define the exact 
extent of the material to a greater level of surety. 

The retention of this material on-site is based on the premise of a 
commercial landuse. Should there be a future change in landuse to a 
more sensitive use such as residential, the contamination status of 
those constrained parts of Area E will need to be reassessed 
according to prevailing guidelines. This may involve remedial works or 
a risk assessment. 

When Area E is developed in the future, any cinder/fill material required 
to be excavated for building footings or such will be retained on-site or 
removed off-site to an appropriate landfill. Retention of cinder on-site 
during specific lot redevelopment is best managed by avoiding 
excavations into deep areas of fill and by the judicial placement of 
structures and construction of structures on sand pads. 

Through these appropriate mechanisms, Area E can be safely redeveloped 
into a commercial landuse zone without adverse effects to the human 

occupiers of the site or the environment. 
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6. COMMITMENTS 

The proponent, the Midland Redevelopment Authority, makes the 
following specific commitments with regard to the remediation and 
long term management of contaminated material within Area E. 

Remove cinder/fill material and hydrocarbon contaminated soil that 
represents a risk to human health for a commercial landuse setting. 

Prepare an EMP which will be similar to the one developed for the 
remediation activities along the services trench. The EMP will have all 
the relevant sub plans included within the EMP developed for the 
services trench excluding the need to manage asbestos. 

Prepare a Waste Fill Management Plan prior to remedial works which 
will outline the details and protocols regarding relocation of any waste 
fill material into Area C. A waste tracking system consistent with that 
developed for Area's B, C & D will be used to facilitate the relocation 
process. 

Develop a database outlining the location of impacted material to be 
retained on site. The database will include surveyed locations, lot 
details and a map showing the extent of the such material. 

The future sub-division of lots within Area E will have memorials 
placed on titles describing the presence of low level contaminated 
material. Area E will be identified as Contaminated - Restrictive Use, 
which is consistent with the proposed Contaminated Sites Legislation. 
This will provide the mechanism for long term environmental 
management of the site. 
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29 January 2001 

Department of Environmental Protection 
Level 9 
Westralia Square 
141 St Georges Terrace 
Perth WA 6000 

ATTENTION: Ray Claudius 

Dear Ray 

SUBJECT: WITHIN CLAYTON/LLOYD STREETS PROPOSED SERVICES 
TRENCH 

1. 	Introduction 

Further to your correspondence dated 22 January 2001, the Midland 
Redevelopment Authority (MRA) would like to provide additional commitments 
related to the services trench including an Environmental Management Plan (EMP), 
specifically for dust and management of other environmental issues. 

The MRA will extend the width of the comdor trench from 2m to at least 2.2m to 
ensure a clean till buffer between the contaminated matenat and services pipes. 
The cinder ash recovered from the trench will be segregated from natural ground for 
temporary stockpiling on-site pending approval of the remediation strategy for the 
proposed Police Operations facility (Area B, C and 0). The stockpile will be 
within the eastern part of the workshops site on a sealed surface away from 
construction activities at the CADCOM site. 



The stockpiled material will be managed by applying hydromulch to the surface to 
prevent dust generation. This will be regularly inspected by the Environmental 

Superintendent (ENV) to ensure effectiveness. 

The MRA re-affirms the commitment made to validate the base of the trench at a 
frequency of 1 sample per every 25 linear meters for the nominated analytes. This 
will be undertaken prior to backfilling the excavations with clean fill. Appropriate 
QA procedures will also be undertaken such as duplicate sampling. 

Any clean fill other than the material sourced from a quarry site will be validated 
prior to use in accordance with the requirements of the Contaminated Sites Branch 

of the DEP. 

To minimise disturbance to contaminated areas outside the trench corridor, all 
equipment will be restricted to tracks and roads. This is further elaborated on in the 
EMP with regards to dust minimisation practices. 

The management of the remedial work to be conducted along the proposed 
services trench will be in accordance with the EMP document as approved by the 
DEP for the CADCOM site. This document was generated by the contractor 
administrating all earthworks at the time - Henry Walker Eltin (HWE). The relevant 
section of the EMP have been extracted from the HWE EMP to ensure all 
remediation work is undertaken in conformance with the protocols established for 

the CADCOM site. 

The EMP is to be followed by the remediation contractor for the proposed 
trenching works. The EMP is made up of a number of sub-sections 
(environmental management sub-plans) which are: 

Air Quaiiiy vianayefne11i; 

. 	Noise and Vibration Management; 

Contaminated Land Management; 

Drainage and Surface Water Management; 
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. 	Hazardous Substance and Dangerous Goods Management; 

Waste Management and Pollution Control; and 

Occupational Asbestos Monitoring. 

Sub-plans 1 - 6 apply to the cinder. Sub - plan 7 however is specific to the 
handling of asbestos impacted cinder which is identified in areas RR6, RR9 - 
RR1 1, RR9b, RR1 Ob and RR1 1 a (as shown on the attached figure). 

Additionally each sub-plan is comprised of a number of elements, each with an 
overall associated management policy, mechanisms for policy implementation, 
proposed monitoring programs and potential corrective actions as described 
below: 

POLICY: description of the remediation contractors policy for the 
management of each sub-plan and attainable management objectives for 
each plan. 

. 	BACKGROUND: explanation of the need for sub-plan. 

. 	RESPONSiBILITY: identifies responsible personnel and/or 
organisations. 

. 	LEGISLATION: a list of relevant legislation that should be taken into 
account when implementing the tasks. 

- 	 . 	ENVIRONMENTAL ISSUES: summary of the relevant environmental 
issues which instigated the need for the plan. 

. MANAGEMENT 

. 	Tasks: describing the intent and management approach to be used/utilised 
in achieving the objectives and a priority listing of specific tasks to be 
undertaken to implement the plan. 

. 	KEY PERFORMANCE INDICATORS: a checklist to measure 
performance. 
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MONITORING AND PERFORMANCE: Measurement of actual 
performance against the policy and objectives of the sub-plan. Includes 
the format, timing and responsibility for reporting. 

CORRECTIVE ACTIONS: actions to be implemented in the case of non-

compliance with policy implementation. 

The sub-plans are extracts from the HWE EMP and as such represent their 

intellectual property. 	MRA recognise this and instruct that no remediation 

contractor shall copy or reproduce these sub - plans. 

We trust that the additional commitments and the EMP are acceptable to the DEP. 
If you have any queries concerning the contents of this letter, please contact the 

undersigned or Mr Scott Bird on 9322 2366. 

Yours sincerely 
ENV Australia Pty Ltd 

DAVID ROSS 
Principal Environmental Scientist 
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Midland Workshops Site - Environmental Management Plan 

1. 	INTRODUCTION — AIR QUALITY MANAGEMENT 

1.1 POLICY 

The remediation contractor will minimise the impact of air quality associated 
with the operation of their facilities. The remediation contractor will minimise 
the potential for nuisance (ie: visible) and hazardous (ie: PM10  particulates — 
and asbestos fibres through portable air samplers) dust emission's through 
effective management of dust. 

1.2 BACKGROUND 

The operations of trucks and earthmoving equipment have the potential to 
generate contaminated and nuisance dust. 

Management of the dust from contaminated areas subject to earthmoving 
activities and from contaminated stockpiles is an important environmental 
consideration, as there is the possibility of contaminated material being 
inadvertently spread from uncontrolled airborne dust emissions. The 
remediation program will be managed to prevent dust emissions. Asbestos 
related areas will be treated separately and with more caution than the 
cinder containing regions. Remediation of these asbestos impacted areas 
is discussed in sub-plan 7. 

Potential dust emissions generated from the remediation program will be 
monitored using standards related to occupational safety as prescribed b y 
Worksafe WA. These levels apply to maintaining the safety of the 
workers on site within the immediate remedial work zone. Monitoring for 
public health standards (NEPM) is not required due to a number of factors. 
Firstly the isolated nature of the site (nearest residence approx 'lOOm north 
of site) and the large buffer zone afforded by the 'Workshops' site (ie: 

... 
ILSI_41 Il_fl l_4I..JJ_d%._I I_Ill_IL 

Compliance with the occupational standard within the remedial work zone 
will ensure the public is protected at the workshops site boundary. 

1.3 RESPONSIBILITY 

The Rerrdiation ContlBctoris rasponsible for irrpbmentaon of dust conliol 
produres and reporting of: 

. 	adjent off site dust generation sources; 

any env vonmental non-conforrrance's; 
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Midland WodshOpS Site - Environmental Management Plan 

conective and prventative acton requests; 

random auds of procedures; 

1.4 LEGISLATION & GUIDELINES 

Relevant legislation and standards to this project include: 

Env lonmenlal Protection Act 1986 

Soil and Land C onserv aticn Act 1945 

Land Development Sites & Impact on AirQuaty Guiclines (1996) 

Occipationai Heafth & Safety and Welfare act (1994) 

1.5 ENVIRONMENTAL ISSUES 

The env vonmental aspects of the operation that requue consideration are: 

temporary roac 

earthmov ing equp ment generating conlarnnated and nuisance dust 

dust generated fromcontarrinated stockpiles 

Potential environmental impacts arising from these aspects are: 

contaminated material being inadvertently spread from uncontrolled 

airborne dust emissions. 

1.6 MANAGEMENT 

() Tasks 

The folbwing dust conliol pxedures will be folbwed at all times unless 
othetwise authonsed by the Proct Manager (Clifton Con' Stevens). 

The advice of this sub-plan will be included in the Site Induction for all 
workplace personnel. 

Dumg remedial worfs, all dust generating areas will be watered down in 
the absence of indorrent weather. 

Dust will be rrrontored durng days of site actwty. 
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The following measures will be implemented for dust suppression 
outside working hours: 

O observation of site by The Remediation Contractor will be 
undertaken throughout each non-working day to check for dust 
generation. 

O 	call-out of a water truck, where necessary, as determined b y 
observation of the site. 

Alt non-confonmnce's and complaints will be inTnediately reported to the 
Environmental Superintendent. 

1.7 KEY PERFORMANCE INDICATORS 

Key Performance indicators for nuisance and contaminated dust (asbestos 
indicators discussed in section 8.6) relating to the excavation of the trench 
area is: 

nil visible dust emissions off site 

PM10  monitoring results are below the acceptable standard of 5 mg/rn3  
in accordance with Occupational Safety standards as prescribed b y 
Worksafe WA. 

The Occupational Safety Standard of 5 mg/rn3  is defined over a Time 
Weighted Average (TWA) recorded over an eight hour work period. 
The readings on site will be 'instantaneous' as opposed to the TWA. 
'Instantaneous' readings will be taken over a three minute interval 
during the prescribed monitoring periods (see section 2. 8 for monitoring 
periods). Hence using the PM10  over an 'instantaneous' period will 
enforce more stringent compliance compared to the TWA standard. 

nil action by administrative authorities 

response to incidents immediately and reporting / notification to all 
parties within 48 hours. 
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1.8 MONITORING AND REPORTING 

The objective of the monitoring program is to ensure that the air quality of 
locations undergoing excavation along the services route complies with the 
Worksafe WA standard for PM10  particulates and that no 
nuisance/hazardous dust is generated. This mainly applies to nuisance 
and also to contaminated dust associated with the earthworks surrounding 
the cinder deposits. Asbestos monitoring and reporting is discussed in 
sub-plan 8. 

Monitoring will include: 

Daily observations of dust and use of truck water/ fire hoses with 
spray nozzles by supervisors if required - during periods of non - 
inclement weather. 

PM10  Monitor Dust Trak Aerosol Hand Held (Model 8520) or equivalent 
- as approved by Worksafe WA. Physical monitoring will be 
undertaken during earthmoving activity with a PM10  monitor three times: 
a day at approximately 8am, 12pm and 3pm. Additional monitoring 
periods will also be undertaken during site activities which have 
caused an increase in dust emissions or have the potential to cause 
excess dust emissions, outside of the prescribed monitoring time 
intervals. 

Monitoring will be taken immediately upwind and downwind of the 
remedial work zone, at a distance of lam (wind direction is to be 
determined by a wind vein). Baseline monitoring will be conducted 
before the commencement of any remedial works and all tests will be 
maintained on a logging sheet for reference and proof of compliance. 
All test results shall be assessed against the Worksafe WA standard. 

The PM10  monitor is to be calibrated to zero before every reading. The 
PM10  monitor should be calibrated from the supplier with calibration 
sheets and schedules supplied. If anomalous readings are observed 
the instrument shall be returned to the supplier and all activities shall 
cease until it is returned in a satisfactory condition. 

An up-to-date logbook of complaints and incidents shall be maintained. 

O 	An Environmental Incident Report Form and reporting process will 
be used for environmental incident reporting. 
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Midland Workshops Site - Environmental Management Plan 

Public complaints will be registered on a form using the following: 

date and time of complaint 

name of complainant 

nature and cause of complaint 

action taken and follow-up 

1.9 CORRECTIVE ACTIONS 

General 

Any lawful directive fromthe adrriiisterng authority may trier a revew 
of dust conitol procedures. 

All complaints and incidents will be responded to immediately and 
reporting / notification to all parties within 48 hours. 

Cease dust generating activities should dust levels exceed PM10  
standards (>5mg/m3) and manage dust emissions, utilising a water 
truck. 

Specific 

The source of any nuisance/contaminated dust will be identified and, 
where practicable, dust control practices will be modified, to reduce or 
eliminate the risk of future events. 

The timing, method and frequency of watering may be modified in 
response to excessive nuisance/contaminated dust. Sweeping of 
local roads may be carried out to reduce any build up of dust 
associated with the project. 

Additional training may be required where a non-conformance to a work 
practice has caused or potentially caused an incident. 
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Midland Worlshops Site - Environmental Management Plan 

2. 	NOISE AND VIBRATION MANAGEMENT 

2.1 POLICY 

The Remediation Contractor will, at all times, take reasonable and practical 
measures to prevent or minimise the generation of excessive noise and 
vibration from all earthworks operations and transport activities in 
accordance with legislative requirements and contractual obligations. 

2.2 BACKGROUND 

Earthmoving machinery and trucks moving to and from the site will generate 
noise. Given the isolated nature of the site and that there are no nearby 
residents, noise is not expected to be an issue. 

All contractors working on-site will be obliged to meet the requirements of 
Environmental Protection (Noise) Regulations, EPA, 1997 and occupational 
noise exposure will be in compliance with Worksafe WA requirements. 

2.3 RESPONSIBILITY 

The Remediation Contractor will be responsible for responding to 
complaints and implementing corrective action procedures. 

2.4 LEGISLATION & GUIDELINES 

Relevant legislation and standards to this project include: 

. 	Env nnmenlal Protection Act 1986 

Env ronmenlal Protection (Nose) Regulation 1997 

Ausaliari Stardard AS 2436(1991) 

2.5 ENVIRONMENTAL ISSUES 

The env hnmenlal aspects of the opelation that require consideratbn are: 

vibrating machinery 

. 	trucks (material movements) 

. 	front end loaders 

. 	vehicle reversing alarms 
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Potential environmental impacts related to site activities are: 

social disturbance 

2.6 MANAGEMENT 

(i) Tasks 

The folbwing noise and vibiation conliol procadures will be folbwed at all 
times unless othefwise autlonsed by the Pn$ct Manager 

The advice of this sub-plan will be included in the Site Induction for all 
workplace personnel. 

The remediation contractor will adhere to the hours of normal operation 
stipulated in the contract, unless otherwise negotiated with the client. 

Noise and vibration shall be prevented or minimised after 6pm on all 
days. 

All plant equment and vehkies shal be fitd with appiopriate noise 
suppression equment to redice noise levels so faras is practical. 

All non-conforrrances and noise and vibiation related con'çlaints will be 
irrmediately reported to the Proct Manager. 

2.7 KEY PERFORMANCE INDICATORS 

Key Performance indicators are: 

nil action by administrative authorities 

100% response to incidents immediately and reporting / notification to 
all parties within 48 hours 

2.8 MONITORING AND REPORTING 

An up-to-date logbook of complaints and incidents will be maintained. 

An Environmental Incident Report Form and reporting process will be 
used for environmental incident reporting 
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Midland Worl<shops Site - Environmental Management Plan 

Potential Impacts include: 

Contaminated materials may have the potential to affect 
personnel and public health and aquatic / terrestrial 
ecosystems. 

3.6 MANAGEMENT 

(i) 	Tasks 

The advice of this control plan will be included in the Site Induction for 
all workplace personnel. 

No contaminants which constitute hazardous substances will be 
allowed to leave the construction site, except in a controlled operation 
to relocate such material to an approved secure location in accordance 
with protocols acceptable to the DEP. 

Containment stockpiling zones shall be clearly established for 
stockpiling contaminated soil and debris as required. 

All contaminated stockpiles are to be covered with hydromuich at the 
end of the excavation phase. 

All transportation of contaminated material shall be fully documented 
and traceable. 

All contaminated material will be transported in accordance with best 
working practices. 

Trucks will access the site via an access track off Clayton Street. The 
site is approximately 600m from this access point and has a sealed 
nrivnte nnhIt road (Mnntreal Rnd Fast) Iedinn into the mnin 
construction area 

A visual inspection of all vehctes leaving the site will take place and if 
necessary, a vehkle wash down pond will be utilsed on the exit route 
(on the seabd private road) fromthe site to reniwe excess soil adhering 
to vehbles. All macfinery used in the contaminated zones will be 
thoroughly deaned by high pressure water sprey or equwalent prior to 
leaving the location. 

Visual inspection of the road concition at the entrance onto Clayton 
Street. Clayton Street is approximetely 600 metres away from the 
remedial worics along the seabd private road Therefore the length of 
private seabd road will significany redwe the potential for export of 
material (clays, mud etc) off site. 
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Asbestos contaminated material will be transported and disposed of at 
an approved landfill facility with the cinder material temporarily 
stockpiled on site. 

All trucks containing conlaninated material shal be coveted befo,e leaving 
the site. 

3.7 KEY PERFORMANCE INDICATORS 

The Environmental Representative will be responsible for Performance 
Reviews. 

Key Performance Indicators are: 

Appropriate handling, storage and/or disposal of contaminated 
materials 

Records of handling storage and disposal of contaminated materials 

3.8 MONITORING AND REPORTING 

The Environmental Superintendent will, be responsible for all sampling and 
testing of material and validation of clean up. 

The Remediation Contractor shall be responsible for fully documenting the 
fate of excavated material and any water collected. 

All vehicles exiting the remediation site will be inspected by the gate 
attendant to ensure that no adhering substances (mud, clays etc) from the 
site are present on the vehicle. If observed, the vehicle will be cleaned 
prior to leaving the site. A log will be maintained to demonstrate compliance 
with this commitment. 

If wet conditions prevail, an additional inspection log of the state of the road 
at the entrance with Clayton Street will also be maintained throughout the 
remedial works to ensure material (mud, clays etc) is not deposited on the 
public road system. 
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3.9 CORRECTIVE ACTiONS 

The Environmental Superintendent will be responsible for issuing 
corrective action requests and verifications. 

A revew of conIannated land procedures may be triggered by any 
lawful directive from the adrriiistemg authority or Superintendent and/or 
ther Rep resentalv e. 

The Rernediation Contractor will immediately notify the Superintendent 
and investigate likely causes of non-compliance and take action to 
prevent any further non-compliances if performance indicators listed 
above are breached. 

All complaints and incidents will be responded to immediately and 
reported to all parties within 48 hours. 

Additional training may be required where a non-compliance to a work 
:practice has caused or potentially caused an incident. 

Where excess material is noted along the sealed access route to the 
site, pro-active measures will be applied through vehicle washdown 
before vehicles leave the site. 
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4. 	DRAINAGE AND SURFACE WATER 
MANAGEMENT 

4.1 POLICY 

The Remediation Contractor is committed to the minimisation of impact on 
receiving waters from their activities in a manner consistent with contract 
requirements and legislative compliances. 

4.2 BACKGROUND 

This part of the Workshops Site does not currently have a stormwater 
system to catch runoff, therefore deleting the risk of contaminants entering 
the stormwater network. No runoff will be generated from contaminated soil 
stockpiles and operational areas on the site. Evaporation and adsorption 
into the soil (on site) will account for any excess water. 
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5. 	HAZARDOUS SUBSTANCES AND 
DANGEROUS GOODS MANAGEMENT 

5.1 POLICY 

The Remediation Contractor will maintain all hazardous substances and 
dangerous goods in a manner, which poses a minimal risk to the 
surrounding environment. 

The objectives of the Hazardous Substances and Dangerous Goods 
Management Plan are: 

to minimise the potential of environmental risk through responsible 
storage, handing and disposal of all hazardous substances and 
dangerous goods on site. 

the storage and use of all dangerous goods and hazardous substances 
will be in acccn:iance with relevant Australian Stardards. 

5.2 BACKGROUND 

The proposed service trench is currently clear of any hazardous 
substances and dangerous goods. 

5.3 RESPONSIBILITY 

The Remediation Contractor is responsible for irrpbmentation of the 
Hazardous Substances & Dangerous Goods Management sub-plan. 

5.4 LEGISLATION & GUIDELINES 

The Remediation Contractor will undertake operations at the site in 
accordance with relevant clauses from the following Acts: 

Env hnmenlal Protection Act and Regulations 1986 

C onserv aticn and Land Management Act 1984 

Explosives and Dangerous Goods Act 1961 -1986 
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5.5 ENVIRONMENTAL ISSUES 

The major environmental aspect with the storage and handling of 
hazardous substances and dangerous goods are the potential for spillage 

and leakage. 

The potential environmental impact of a chemical, oil or fuel spill include 
danger to the staff and public from direct contact or vapour emissions, 
contamination of waterways, ground water and soil, toxic impacts upon 
flora and fauna. 

5.6 MANAGEMENT 

(i) Tasks 

Management of hazardous substances and dangerous goods at the project 
site will be through the following procedures: 

Communication 

This sub-plan will be corrrrunicated in a Site Induction to all errpbyees. 

Storage and Handling 

Storage of hazardous goods will be in a hazardous goods cab net. 

Storage of lubricants will be in accordance AS 1940-1993 and DEP 
license concitions. 

Fuelling of all vehicles and equipment will be canied out on a hard 
stand area with an operator or driver in attendance at all times. 
Adequate absorption materials will be readily available to collect and 
recover 9ny spil!age. 

Operation 

Material Safety Data Sheets (MSDS') will be maintained for all 
hazardous substances. The management of the substances (ie. 
storage, handling, and disposal) will be in accordance with their 
specific MSDS. 

Management of Hazardous Substance's will be in accordance with the 
nine class Australian Dangerous Goods Code (ADG Code). 
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A preliminary list of hazardous goods identified for the site is provided 

below. 

0 	Brake Fluid 

0 	Hydrocarbons / petroleum products 

Petroleum based solvents will be avoded wherever possible and 
biocgradable cleaning prockjcts used instead. 

Hazardous Waste Management 

All regulated wastes (specificaly oily rags, hoses, and spent oil filters) 
will be stored in separate and clearly nrl'ed storage vessels in 
reaciness forrentwal fromsfte by an approved regulated waste receival 

corrpany. 

Regulated waste storage will be separated from the general waste 

storage. 

Site remcwal of regulated waste will be in accordance with the Australian 
Code forthe Transport of Dangerous Codes by Road and Rail. 

Incident Response and CIeaiup 

Adequate absorption materials will be readily available to collect and 
recover any liquid spillage's. 

All spills will be reported to the Environmental Superintendent. All 
spills will be documented by the end of the shift. 

• 	Key staff will be trained in response procedures 

Emergency service details will IDe maintained in the case oi a large or 

off-site spill. 

5.7 KEY PERFORMANCE INDICATORS 

Key Performance Indicators are: 

zero spills 

nil complaints from the public 
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nil action by administrative authorities 

100% response to incidents immediately and reporting / notification to 
all parties within 48 hours 

5.8 MONITORING AND REPORTING 

Conformance with this management sub-plan will be by way of a final 
inspection of the site activities. Informal daily inspections will be made 
by the area supervisor and any non-conformance's logged in the daily 
shftt report. 

5.9 CORRECTIVE ACTIONS 

A review of pollution control measures I procedures may be triggered 
by any lawful directive from the administering authority. 

All complaints and incidents will be responded to immediately and 
reported / notification to all parties within 48 hours 

The source of any pollution will be identified and control practices will 
be modified, to reduce or eliminate the risk of future events. 

Additional training may be required where a non-conformance to a work 
practice has caused or potentially caused an incident. 

I 
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6. 	WASTE MANAGEMENT AND POLLUTION 
CONTROL 

6.1 POLICY 

The remediation contractor recognise the need for appropriate disposal of 
all wastes produced at the site as well as the need for continual 
improvement in its resource use and waste disposal practices. 

Waste management objectives for the site are to: 

ensure responsible disposal of all waste generated on site; 

6.2 BACKGROUND 

Solid waste sources to be generated at the site are small amounts of 
general refuse and litter. 

6.3 RESPONSIBILITY 

The Remediation Contractor is responsible for dait' imp bmentaon of waste  
management and p olbtion conl!tl p rooedures. 

6.4 LEGISLATION & GUIDELINES 

Relevant legislation and standards to this project include: 

Environmental Protection Act 1986 

Explosives and Dangerous Goods Act 1961-1986 

6.5 ENVIRONMENTAL ISSUES 

The major potential areas of waste generation include: 

general refuse and litter. 

Potential environmental impacts caused by poor management of wastes 
include litter nuisance and infestation by vermin. 
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6.6 MANAGEMENT 

(I) 	Tasks 

The folbwing waste and litter management produres will be folbwed at all 
times unless otherwise autlxmsed by the Propct Manager. 

Communication 

The advice of this sub-plan will be included in the Site Induction for all 
workplace personnel. 

Litter and Genera! Wastes 

Bins with lids will be supplied near office / crib facilities to reduce the 
potential for litter concems. 

Regilar housekeeping will be undertaken to ensure that litter is disposed 
in appropnate vessels and that all workp laces are devdd of litter. 

. 	The site will be regiarty rronored for litter accuTulaticn. 

Pollution Control 

All generel refuse and offce wastes will be colcted and suitably stored 
at a desgnated waste storage area until disposal, and prevented from 
escaping into storrrw ater and/or onto neib ouring property. 

All contaminated rratenals shal be suitably contained and covered in 
vehcles dumg trans portaon to and fromsite. 

Upon the cessation of site works, The remediation contractor will clear 
the site of all rubbish and waste and leave the site of works in a clean 
and tidy condition. 

Material safety data sheets (MSDS') will be available for all chemicals, 
oils, etc on the site. 

6.7 KEY PERFORMANCE INDICATORS 

Key Performance Indicators are: 

nil action by administrative authorities 
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6.8 MONITORING AND REPORTING 

Monitoring will include: 

The area supervisor will make informal daily inspections and any non-
conformance's logged in the daily shift report. 

An up-to-date logbook of complaints and incidents will be maintained. 

6.9 CORRECTIVE ACTIONS 

A rvew of waste / litter management piocdurs may be triered by 
any lawilil directive f,omthe adrriiisterhg authority. 

All complaints and incidents will be responded to immediately and 
reported to all parties within 48 hours. 

The source of any pollution will be identified and, where necessary, 
control practices wiU be modified, to reduce or eliminate the risk of future 
events. 

Additional training may be required where a non-conformance to a work 
practice has caused or potentially caused an incident. 
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7. 	OCCUPATIONAL ASBESTOS MONITORING 

7.1 POLICY 

The presence of asbestos impacted material identified on site is recognised 
as being a potential risk to occupational safety of those involved with the 
remediation works. Areas along the service trench in front of the Timber 
shed have been identified as contaminated with asbestos (see attached 
figure). 

The remediation contractor will minimise the potential for exposure to 
asbestos fibres in the remediation area through effective dust management 
of the earthmoving activities and the use of appropriate personal protective 
equipment by the workers. 

7.2 BACKGROUND 

The operations of trucks and earthmoving equipment in this area known to 
contain asbestos may have the potential to release asbestos fibres into 
the atmosphere. 

Management of asbestos containing materials is also an important 
environmental consideration, as there is the possibility of asbestos fibres 
being inadvertently spread from uncontrolled airborne dust emissions. 

Potential dust emissions generated from the remediation program will be 
monitored in accordance with the national exposure standard 
NOHSC:2002 (1988) and standards related to occupational safety as 
prescribed by Worksafe WA. The area of known asbestos contamination 
will be cordoned off and serve as an exclusion zone from the rest of the 
site. This will be achieved by constructing a physical boundary 
.... ,,.....,, ,,-,,-1.,,, +k. .-.f--.+.-.-1 -,..-, ..,+I, .-+- 	 .-..-,.-1 	t.,,,-. 	Thk. 
JI.4I £ .t%.4 ILI_4•l 	ISO.., LII ILI'.JtI.,LS 4.4, LIl.A 1W III 	_l 41.41 	.J 11.#I'S1.. 1.1.1 	4*1 £1.1 	Il4*SI I 	Il.Ij.# LI. 	I I 

boundary will be at least lOm away from the location of any active 
excavation. Warning signs outlining the potential danger will be placed at 
the boundary of the exclusion zone. The services conidor which will be 
subject to the general exclusion zone is identified on the attached map. 
Only personnel with the appropriate PPE will be allowed to work inside the 
asbestos exclusion zone. 

Compliance with the occupational standard at the exclusion zone boundary 
will ensure the public is protected at the workshops site boundary. 
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7.3 RESPONSIBILITY 

The Rerrediation Contractor is responsible for the inpbmentalion of 
asbestos control procedures. The Envvonnental Supervisor or its 
representave will be responsible for monoring for asbestos fibres. The 
remediation coniractorshal at all times ensure personnel wear the app ropnate 
PPE. Non - corrliance may render the Remediation Contractor liable for legal 
actbn. 

7.4 LEGISLATION & GUIDELINES 

Relevant legislation and standards to this project include: 

NO HSC :2002 (1988) 

Occipational Heath & Safety and Welfare (1994) 

7.5 ENVIRONMENTAL ISSUES 

The env ionrranlal aspects of the operation that require consideratbn are: 

earthrroving equpment generating airborne asbestos fibres 

Potential environmental and human health impacts arising from these 
aspects are: 

asbestos fibres being inadvertently spread from uncontrolled airborne 
dust emissions and unprotected exposure to levels above the 
occupational standard 

7.6 MANAGEMENT 

The folbwing asbestos control procedures willbefolbwed at all times unless 
otherwise authonsed by the Env ionmrenlal Superintendent. 

The advice of this sub-plan will be included in the Site Induction for all 
workplace personnel. 

Durng remedial wort, all dust generating areas will be watered down. 

Asbestos will be rrcnored connuousty dumng all earthwork actK'ities 
withn the asbestos affected area 
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The following measures will be implemented for dust suppression 
outside working hours: 

O 	observation of site by the Remediation Contractor will be 
undertaken throughout each non-working day to check for dust 
generation. 

O 	call-out of a water truck, where necessary, as determined b y 
observation of the site. 

All non-confonmnce's and complaints will be immediately reported to the 
Proct Manager. 

All known asbestos rrterial previously identified is to be immediately 
transported into awaing trud<s for disposal. This pnxedure will n-inmse 
the need for stocl4piling (dor.ble - handing) matenal conining asbestos 
and so the potential for release of airborne fib tes. The truds once hay ing 
recelved their loads are to be appropriately seabd and wetd down to 
prevent fibre release dumg transport. 

7.7 KEY PERFORMANCE INDICATORS 

Key Performance indicators are: 

nil visible dust emissions off site, in particular within the asbestos 
impacted zones. 

Asbestos monitoring results are below the acceptable standard in 
accordance with Occupational Safety standards as prescribed b y 
Worksafe WA. 

The National exposure standard of (NOHSC:2002(1 998)) for airborne 
asbsios is i iibrtjsiiriL iui 6 irysuiite arid 0.1 iibi/iitL ioi uUii IU1 1-1 IS of 
asbestos including if the form of asbestos is not known. 

nil action by administrative authorities 

response to incidents immediately and reporting / notification to all 
parties within 48 hours. 
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7.8 MONITORING AND REPORTING 

The objective of the monitonng program is to ensure that the air quality of 
locations undergoing remediation works along the services route complies 
with the Worksafe WA standard for asbestos fibres. 

Monitoring will include: 

Daily observations of dust and use of truck water/ fire hoses with 
spray nozzles by supervisors if required - during periods of non - 

inclement weather. 

A total of four portable asbestos occupational monitors - as approved 
by Worksafe WA will be stationed around the services trench in the 
locations of known impact and within the cab compartment of the 
excavator/front end loader. Monitoring will be undertaken for at least a 
four hour period. 

The Environmental Superintendents representative will be required to 
provide the equipment to undertake occupational montonng for 
asbestos fibres within the front-end loader cab and immediately 
outside the exclusion zone during the remedial works. 

Monitoring will be taken downwind, outside of the exclusion zone, 
identified by 'remediation flagging tape' (Wind direction is to be 
determined by a wind vein). All test results shall be assessed against 
the Worksafe WA standard by the Environmental Supervisor's 
representative. 

As the equipment will be provided the laboratory all calibration and 
maintenance will be administered by the laboratory. The laboratory 
will install and collect the equipment at the end of the working day 
during which time the filters contained within the equipment will be 
analysed for asbestos fibres. 

An up-to-date logbook of complaints and incidents shall be maintained. 

An Environmental Incident Report Form and reporting process 
will be used for environmental incident reporting. 
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O 	Public complaints will be registered on a form using the following: 

date and time of complaint 

name of complainant 

nature and cause of complaint 

action taken and follow-up 

7.9 CORRECTIVE ACTIONS 

General 

Any lawful dimctivefiom the adrriiisterng authority may trigger a rvew 
of asbestos contnDl prtxBdurs. 

All complaints and incidents will be responded to immediately and 
reporting / notification to all parties within 48 hours. 

Cease dust generating activities and modify practices should levels 
exceed the occupational standards. 

Specific 

The timing, method and frequency of watering may be modified in 
response to excessive dust generated in the vicinity of any asbestos 
containing materials. 

Additional training may be required where a non-conformance to a work 
practice has caused or potentially caused an incident. 
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FIGURE 
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DISCLAIMER 

This document is published in accordance with and subject to an 
agreement between ENV.Australia Pty Ltd ("ENV") and the client for 
whom it has been prepared for the Midland Redevelopment 
Authority. It is confined to the issues that have been raised by the 
client in the client's engagement of ENV and prepared using the 
standard of skill and due care ordinarily exercised by Environmental 
Scientists in preparing such Documents. 

Any person or organisation who relies on or uses the document for 
reasons or purposes other than those agreed by ENV and the 
Client without first obtaining written approval of ENV prior, does so 
entirely at their own risk and ENV denies all liability in tort, contract 
or otherwise for any loss, damage or injury of any kind whatsoever 
(whether in negligence or otherwise) that may be suffered as a 
result of relying on this Document for any purpose other than that 
agreed with the Client. 
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EXECUTIVE SUMMARY 

ENV were àommissioned on behalf of the Midland Redevelopment Authority 
to prepare this Validation Report in accordance with commitments made to the 
Department of Environmental Protection (DEP) for approval to install the 
services trench. 

The alignment of the services trench basically follows the proposed Clayton 
and Lloyd Street road reserves. 

Previous investigations showed that the area surrounding the proposed 
Clayton and Lloyd Street road reserves contained varying amounts of cinder 
ash at depths ranging from 0.2 m to 1.2 m below ground level. Asbestos was 
also found in shallow cinder deposits within a localised area adjacent to the 
Timber Shop. 

Remediation works were undertaken between the period 14 March and 25 
May 2001 and involved removal of the asbestos and cinder material along 
the alignment of the services trench. Validation samples were taken at the 
conclusion of remedial works from the base and walls of the excavations. 
Validation samples were also collected from the non-cinder material removed 
from the trench as this was reused. Cinder material from the trench was 
segregated and stockpiled separately. 

The supervision of the asbestos and services trench excavations were 
undertaken in accordance with the commitments made in the Environmental 
Management Plan (EMP). This included appropriate management of the 
material, air quality monitoring and collection of validation samples. 

The services trench is now installed and the asbestos impacted areas have 
been remediated. 

The cinder material containing asbestos was disposed immediately upon 
excavation to the Redhill Landfill Facility. 

The total volume of the cinder material currently stockpiled is approximately 
400 m3  loose. This material is proposed to be relocated into the waste fill at 
the Police Operations Support Facility as part of the civil works and cover 
construction. Should this not eventuate the stockpiled cinder will be removed 
to landfill. 

As committed to in the EMP the cinder material stockpiled on site will have a 
hydromulch cover applied following winter to reduce the likelihood of dust 
being generated. 
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1. INTRODUCTION 

ENV have prepared this Validation Report on behalf of the Midland 
Redevelopment Authority (MRA) in accordance with the commitments 
made to the Department of Environmental Protection (DEP) for approval to 
install the services trench through Area E. The services trench alignment is 
shown on Figure 1. 

The services trench was required to provide power and communication into 
the CADCOM site along the proposed Clayton Street and Lloyd Street 
road reserves. The services trench was installed as shown on Figure 2. 

Previous investigations along the road reserve have identified cinder 
deposits in 60% of the sampling locations ranging in depth up to 1 .2m. 
Asbestos fibres were also identified within the cinder in a localised area 
adjacent to the Timber Shop. 

Prior to any work commencing on the services trench, the asbestos and 
cinder contained within the services trench had to be appropriately 
managed to minimise risk to human health and the environment. 

This report is based on the commitments made to the DEP for the 
management of the contaminated material within the services trench. 
Installation of the service trench was in accordance with the Environmental 
Management Plan (EMP) provided to the DEP. The EMP was 
subsequently endorsed by the DEP which included the following specific 
management considerations: 

Air Quality Management; 

Noise and Vibration Management; 

Contaminated Land Management; 

Drainage and Surface Water Management; 

Hazardous Substance and Dangerous Goods Management; 

Waste Management and Pollution Control; and 

Occupational Asbestos Monitoring. 

In addition to the implementation of the EMP, specific commitments were 
also made to the DEP in relation to the width of the services trench 
excavations and the management of cinder recovered from the trench. 
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This Validation Report details the findings of the validation activities 
undertaken during the period 14 March to 25 May 2001 and discusses the 
remediation of contaminated material removed from the trench alignment. 
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2. 	BACKGROUND INFORMATION 

2.1 SITE DESCRIPTION AND HISTORY 

The Midland Railway Workshops occupies an approximate area of 70 ha 
and is located south of the Midland Township, separated by a main rail line 
as shown on Figure 1. The southern boundary of the workshop site is 
adjacent to the Helena River floodplain. 	The workshops were 
commissioned in 1904 and operated until 1994. 

The services trench lies adjacent to the proposed road reserves that are 
located in a part of the site referred to as Area E. Area E is located in the 
eastern portion of the Clayton Precinct (Figure 2). The CADCOM site 
which is now almost complete is located immediately to the west and the 
proposed Animal Section which is to be constructed on the waste fill area, 
is immediately to the south of this Precinct. 

The Animal Section, known as Areas B and C, is currently subject to a 
formal level of assessment by the Environmental Protection Authority 
(EPA) along with Area D which is to be future commercial land. 

Area E has recently been subject to comprehensive environmental 
investigations which have found contamination in the surrounding areas 
including the proposed road reserves (ENV, 2001). 

2.2 ENVIRONMENTAL SETTING 

The Workshop site is located on the Guildford Clay, a geological formation 
characterised by silts and clays with some quartz sand of alluvial origin. 
The soils on-site are typically im to 2m of sandy clay and silts overlying 
clays. 

The topography is flat with an elevation of 12m to 15m AHD. A steep 
embankment of some 4m to 5m exists along the southern flank of the site. 

Groundwater is encountered within the superficial clays at a depth in the 
order of 3m to 6m below ground surface. Superficial groundwater flow is in 
a southerly direction towards the Helena River. Confined groundwater 
exists in a number of deeper aquifers which are first encountered at an 
approximate depth of 37 m. 
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2.3 SERVICES TRENCH ALIGNMENT 

The alignment of the services trench is shown on Figure 2. The alignment 
of the services trench follows: 

the proposed Lloyd Street extension south to the proposed Clayton 
Street intersection; 

the proposed Clayton Street road reserve west into the CADCOM 
site; and 

the proposed Viveash Road reserve into the CADCOM site. 

The total area of the services trench is approximately 1 .3ha with the 
dimensions approximately 1 .2m deep and up to 2.2m wide in certain 
sections. The width of the trench is dependent on the presence of cinder 
with no cinder (1 .2m width) to areas containing cinder (2.2m width). The 
varying widths are based on DEP commitments (Section 3) requiring a 
0.5m clean fill buffer between the cinder and the services within the trench. 

2.4 CONTAMINATION OVERVIEW 

Based on previous investigations undertaken in the vicinity of the services 
trench, contamination was known to occur in the surrounding areas including 
the proposed road reserves. 

Investigations showed that the area surrounding the proposed Clayton and 
Lloyd Street road reserves contained varying amounts of cinder ash at 
depths ranging from 0.2 m to 1.2 m below ground level. 

The cinder is typical of what was encountered at the CADCOM site and 
consists of elevated levels of heavy metals above Ecological Investigation 
Levels (ElLs); but below the Health - based Investigation Level (HIL) for a 
commertial Ianduse. The contamination status of the cinder mateilal 
consisted of elevated levels of arsenic, barium, copper, lead and zinc. 

Asbestos was also found in shallow cinder deposits within a localised area 
adjacent to the Timber Shop (Figure 2). The presence of the asbestos 
was confined to four specific areas south of the Timber Shop and were 
present at shallow depths <0.3m. The total area of asbestos contamination 
was initially estimated to be <1 ,000m3. 

Total Petroleum Hydrocarbons (TPHs) on occasion were detected at low 
concentrations (C15  - C28) within the cinder below the relevant 
environmental (EIL) criteria. 

Page 4 
ENV.2000P JORS:2000P100 MRA:084 SeMs Tmrch Remod:REPOATS:100.084 RP000I FINAL o1 Rpt) 



Midland Railway Workshops Validation Report - Services Trench 

The leachability of the cinder material was assessed using ASLP tests, 
which were undertaken at 8 locations along the proposed Clayton and 
Lloyd Street road reserves (ENV, 2001). The ASLP analysis was 
undertaken for the following heavy metal contaminants as these were 
observed within the actual cinder material (As, Ba, Cu, Pb, Zn and Sn). 

The results of the ASLP tests showed that the cinder does not release 
significant amounts of leachate. In terms of disposal, the leachate values 
comply with the DEP Guidelines for Acceptance of Solid Waste to Landfill 
(2001) for an inert Class I landfill. 

Table 1 shows the contamination status of the soil from the proposed 
Clayton and Lloyd Street road reserves. 

TABLE 1 
KNOWN CONTAMINATION STATUS OF PROPOSED CLAYTON 
AND LLOYD STREET EXTENSION 

All results expressed as mg/kg 

-  
Asbestos 	I Not Detected to Detected 	I 	No criteria 	' 	No criteria 
Arsenic <0.5-130 	 20 	 500 
Barium <10-1,400 	 400 2,000 

Cadmium <0.5-0.9 3 100 
Chromium <5-85 50 	- 600,000 

Copper <5-480 60 5,000 
Lead <5-1,300 300 1,500 

Manganese <5-560 500 7,500 
Nickel <1-43 60 3,000 

Tin <50-59 50 300 
Zinc <5-420 200 35,000 

TPH (C10-C28) 	J <70- 188 1,000 28,000 	 I 
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3. 	ENVIRONMENTAL MANAGEMENT OF 
REMEDIAL WORKS 

	

3.1 	APPROACH TO REMEDIAL WORKS 

The remedial work involved the following tasks: 

Full time supervision of the removal of the asbestos impacted cinder. 
Validation samples were taken at the conclusion of the asbestos 
removal; and 

. 	Part time supervision of the services trench excavations. Validation 
samples were taken from the base of the trench into natural ground 
and within spoil not containing cinder. 

As a commitment to the DEP the asbestos removal was completed in 
accordance with the EMP which is documented in Section 4.1. The 
asbestos was removed and the excavation validated as being remediated 
prior to the services trench being installed. 

The part time supervision of the services trench involved the following 
tasks: 

Ensuring the cinder was separated from the spoil removed from the 
services trench; and 

Validating the base and (non-cinder or clean stockpiles) for heavy 
metal contaminants. 

The EMP specified a number of measures to manage environmental issues 
during the excavation and removal of the asbestos impact and the cinder 
material. These measures, along with the management of the remedial 
works, are discussed in the following sections. 

3.2 REMEDIAL ACTION AND VALIDATION PROGRAM 

The methodology used in remediating and validating the areas of the 
asbestos impact and the cinder was as follows: 

Implement the EMP prior to and during site works; 

Remove asbestos impacted cinder to landfill; 

Sample soil beneath the asbestos excavations; 

Remove spoil from services trench excavation and segregate cinder 
from clean fill; 
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Sample soil at base of services trench; 

Sample clean spoil from services trench excavation; 

Perform analytical testing on validation samples. The validation 
samples were taken from natural ground and tested for: 

> 	Asbestos - in the asbestos zones; and 

Heavy metals: As, Ba, Cr, Cu, Hg, Mn, Pb, and Zn - along 
the services trench. 

Assess the results against response levels as outlined in the referral 
of the services trench to the DEP. The validation samples were 
assessed for the presence of asbestos fibres (in the zones of 
asbestos remediation) and against the EIL criteria for the services 
trench. 

Removal of any soil found to contain contaminant levels above the 
relevant response levels; and 

Retest or re-validate those locations where contamination was 
removed. 

Similarly spoil used to backfill any excavations was validated as clean 
prior to reinstatement. 

3.3 ENVIRONMENTAL MANAGEMENT OF THE VALIDATION 
WORKS 

The EMP was provided to and followed by the site contractor - Envirosafe 
Directional Drilling (EDD) for the duration of the asbestos remedial works 
and service trench excavations. 

The EMP outlines the management (both precautionary and pro-active 
measures) of the following environmental and safety issues: 

Dust management and monitoring; 

Environmental supervision; 

Contaminated soil transport and management - including identifying 
dedicated vehicle access tracks and washdown areas; and 

. 	Public and Worker Safety - including the establishment of exclusion 
zones. 
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3.3.1 Dust Management and Monitoring 

The following measures were used to manage dust created on site during 
the remedial works: 

Nuisance Dust Management - visible particulate monitoring; and 

Hazardous Dust Management - asbestos fibre and PM10  particulate 

monitoring. 

Nuisance dust on the site was minimised through the use of water trucks 
and by keeping all earthmoving machinery to dedicated roads and tracks. 
Roads and tracks were constantly monitored to ensure that there was no 
build up of soil along the transport routes. Dust minimisation activities 
associated with transport are also discussed in Section 3.3.3. 

The asbestos air monitoring was undertaken in accordance with the 
National Exposure Standard NOHSC: 2002 (1988). The purpose of the 
asbestos monitoring was to confirm that the remediation was undertaken in 
accordance with the commitments made in the EMP and that air quality 
during the remedial works was suitable in terms of occupational exposure. 

The site contractor undertook occupational monitoring for asbestos fibres 
within the excavator cab and within 10 m of site activity during the 
asbestos remedial works. An occupational exposure limit of 0.1 fibres/mL 
was used as stated in the EMP. Monitoring results are discussed in Section 
4.1. 

Fine dust monitoring was undertaken by the site contractor using a portable 
Dustrak PM10  monitor. Instantaneous readings were taken in areas down 
wind and upwind of the asbestos remedial works and services trench. 
Monitoring results are reported in Section 4.2. 

3.3.2 Environmental Supervision 

Environmental supervision of the asbestos remediation and services trench 
excavations were performed by ENV personnel who were independent of 
the site contractor (EDO) responsible for undertaking the earthworks. 

ENV personnel performed the validation sampling following removal of 
contaminated soil and reviewed the perfomiance of the site contractor in 
adhering to the commitments made in the EMP. This involved checking 
monitoring data and confirming that all site activities were undertaken in an 
appropriate manner. 
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3.3.3 Contaminated Soil Transportation and Management 

To minimise the disturbance to contaminated areas outside the work areas, 
all earthmoving equipment was restricted to existing tracks and roads. The 
transport routes and condition of the roads were monitored on a daily basis 
by the site contractor. 

All contaminated material was transported in accordance with best working 
practices to minimise the risk to human health and the environment. This 
included keeping the material wet during loading, transport and disposal, 
and the use of tarpaulins to cover loads. In addition to the vehicles being 
wetted down, roads were also wetted down with water sprays to minimise 
dust generation during the earthmoving process. A water truck was on 
stand-by during the course of all work and used during dry and windy 
conditions. 

Material from the asbestos impacted areas were immediately loaded onto 
waiting trucks for disposal to avoid double handling and the potential risk of 
increasing fibre release into the atmosphere. The asbestos containing 
material was immediately transported to the Redhill Landfill Facility for 
disposal. The asbestos remediation results are discussed in Section 4.1. 

Management of the cinder excavated from the services trench involved 
stockpiling the waste spoil adjacent to the trench and then relocating it to a 
hardstand surface east of the Timber Shop. The management of the cinder 
spoil is discussed in Section 4.2.2. 

3.3.4 Health and Safety 

Safe working practices ensured that the health of site workers were 
protected during the removal of the asbestos impacted cinder and the 
services trench excavations. The safety of the workers was ensured by: 

. 	use of exclusion zones around all asbestos remedial works; 

personnel protective equipment (PPE) being worn by all workers; 
and 

occupational dust and asbestos monitoring being undertaken by the 
site contractor (as described in Section 3.2). 

The main method of ensuring the health and safety of the public at the 
TAFE building and construction personnel on the nearby CADCOM 
building site was through exclusion and minimising dust emissions. The 
public was excluded from the remedial and excavation works by a 
boundary security fence that surrounds the entire Workshops site. 
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The exclusion zone was identified by means of star pickets and cordoned 
off with flagging tape. Warning signs outlining the potential danger were 
placed at the boundary of the exclusion zone which was maintained by the 
site contractor throughout the entire remedial works. 

The exclusion zone for the asbestos remediation was cordoned from RR6 
to RR1 1 as previously identified in site investigations (ENV, 2001). 

Only personnel with appropriate PPE were allowed to work inside the 
asbestos exclusion zones. 
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4. VALIDATION RESULTS 

The results of the validation testwork are presented in the following 
sections. Validation sampling commenced on 14 March 2001 and concluded 
on 25 May2001. 

4.1 ASBESTOS REMEDIATION WORKS 

Asbestos remediation works were undertaken on 14 and 15 March 2001. 
Remediation works were undertaken along a 1 25m section of ground in the 
vicinity of the Timber Shop as shown on Figure 2a. All remediation work 
was conducted in accordance with the commitments made in the EMP as 
outlined in Section 3. 

The remediation zones were determined on the basis of the results of the 
investigation phase (ENV, 2001). These areas were identified as; RR6, 
RR9, RR9b, RR10, RR10b, RR10c, RR11 and RR11f. The areas of 
asbestos impact and accompanying dimensions of each of the remediation 
zones are as follows: 

. 	Zone 1: Area AR1 1 (8mX1 4.5mXO.6m) 

. 	Zone 2: Area RR10 (11.5mX6mX1.1m) 

. 	Zone 3: Area RR9 (7mX7mXO.8m) 

. 	Zone 4: Area RR6 (6mX7.5mXO.6m) 

The total amount of material removed from the asbestos remediation zones 
was approximately 220m3, compared to the original estimate provided in 
the referral of the services trench of <1 ,000m3, this corresponds to a total 
weight disposed of 335 tonnes. The material was transported to the 
Redhill Landfill Facility for disposal into a Class IV cell. The material was 
transported to the landfill in accordance with the relevant Heath Department 
guidelines regarding the handling of asbestos materials on public roads. 
The disposal dockets are presented as Appendix A. 
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4.1.1 Asbestos Validation Results 

A total of 12 samples were taken at the conclusion of the remediation 
activities within the asbestos zones during 14 and 15 March 2001. The 
samples were collected from the walls and base of the excavations from 
each of the remediation zones, at the following frequency: 

Zone 1 - ARM9(base), ARM1 0(base), ARM1 1 (wall), ARM1 2(base) 
and ARM1 3(base); 

Zone 2 - ARM1 (base), ARM2(base), ARM4(wall) and ARM8(wall); 

Zone 3— ARM16(wall), ARM17(base); and 

Zone 4— ARM15(base); 

The depth of the wall samples were generally taken at 0.3m below the lip 
of the excavations, while the base samples were taken at the depths as 
indicated in Section 4.1. 

Asbestos fibres were not detected in any of the validation samples. 
Validation results are presented in Appendix B. 

One duplicate QA sample was taken for the analysis of asbestos. The 
duplicate (ARMD) sample did not contain asbestos, which was consistent 
with the primary sample result (ARM 16). 

4.1.2 Transportation of Asbestos 

All trucks leaving the asbestos remediation zones en route to Redhill were 
inspected to ensure loads were secure. The road conditions were also 
inspected by the site contractor for potential dust generation. 

The results of these inspections are presented in Appendix C. The site 
inspections report that the material was handled in a proper manner and 
that all transport routes and trucks leaving the site were well maintained. 

4.1.3 Air Quality 

Personnel and workspace asbestos air monitors were used within the 
asbestos exclusion zones and in machinery operating within the zone. 

Asbestos monitoring results show that the concentrations of asbestos 
fibres were below the required NOHSC: 2002 (1988) - Worksafe 
standards for all monitors. The guideline standard of 0.lfibres /mL was not 
exceeded at any time during the remediation works. 
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Personnel and workspace asbestos monitoring results (including laboratory 
analysis certificates) are presented in Appendix C along with the location 
of the monitoring stations. 

In addition to the asbestos monitoring was fine dust or PM10  monitoring. 
The results of the PM10  monitoring are also included for the period of the 
asbestos remediation activities in Appendix C. The results show that no 
such dust emissions exceeded the 5mg/rn3  standard. 

4.1.4 ReInstatement of Excavations 

No clean fill sand was brought onto the site to reinstate the asbestos 
excavations. Backfilling of the excavations will take place when the 
proposed roads are constructed. Any fill to be imported onto site for 
backfilling purposes will be sourced from a clean quarry. 

4.2 	Services Trench Excavation 

Supervision of the services trench was performed over the period 21 
March 2001 to 25 May 2001. The supervision was in the form of periodic 
visits, the purpose of which was to: 

. 	supervise the dimensions of the services trench; 

observe the segregation of cinder from the services trench spoil and 
stockpiling of cinder and clean soil; and 

collect samples from the non cinder material and at the base of the 
trench validate to enable reinstatement back into the excavations; and 

Field logs showing the profile of the services trench are presented in 
Appendix D. The field logs show that validation samples taken from the 
base of the services trench were in natural ground. 

4.2.1 Validation Results - Cinder Material 

Validation of the services trench involved the collection of 41 samples from 
the base of the services trench to confirm the removal of cinder and the 
absence of contamination. The samples were taken at 25 intervals within 
0.1 m from the base of the trench. Field logs are presented in Appendix D. 
Validation results of the non-cinder stockpiles are discussed in Section 
4.2.2. 
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The validation results show that the base of the entire trench was in natural 
ground with heavy metal levels below the EIL criteria with the exception of 
two sampling locations; V27(0.1m) and V28(0.1m) which exceeded the EIL 
criteria for arsenic. The location of the samples were located east of the 
Timber Shop as shown on Figure 2. 

As a quality control check the samples V27(0.lm) and V28(0.lm) were 
reanalysed at the primary laboratory along with sub-samples analysed at 
a secondary laboratory. The results from both laboratories were still in 
exceedence of the EIL. 

The area surrounding V27 and V28 was delineated both laterally and to a 
greater depth on 16 May 2001. Validation samples Basel (0.1 m) to Base8 
(0.1 m) were taken east and west of samples V27 and V28. Additionally 
samples V27 (0.5m) and V28 (0.5m) were taken to delineate the vertical 
extent of the contamination. These sample locations are shown on Figure 
2. 

The results of the lateral and vertical delineation indicated that the 
contamination was only present in superficial samples V27 (0.1 m) and V28 
(0.lm). 

Remedial excavations in response to this arsenic impact were undertaken 
on 24 May 2001, where <1 m3  of material was removed and included into 
the cinder stockpiles. Post validation samples V27b (0.5m) and V28b 
(0.5m) were analysed for arsenic, which were found to be below the 
environmental (EIL) criteria. 

One duplicate QA sample was taken for the analysis of heavy metals 
along the base of the trench. The duplicate sample VB was consistent 
with the primary sample V21 (0.1 m). 

4.2.2 Validation Results - Trench Spoil 

The spoil removed from the services trench was stockpiled on either side of 
the trench. Approximately 300m' of cinder and 1 ,000m3  of non-cinder 
containing material was excavated and segregated. 

As a rule during the excavation of the services trench, the Environmental 
Supervisor instructed the site contractor to: 

Stockpile the material containing cinder on the northern side of the 
services trench; and 

Stockpile the non-cinder containing material on the southern side of 
the services trench. 
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This allowed for easier management of the material in the future. 

The material not containing cinder was validated at a rate of approximately 
1 sample per 60m3. Validation results show no contamination above the 
EIL with the exception of: 

stockpile samples V12 and V35 with chromium and arsenic 
concentrations were above the EIL criteria. 

Approximately 80m3  of material from these stockpile locations were included 
into the cinder stockpile, thus increasing the total contamination volume to 
380m3. 

The spoil containing cinder was stockpiled separately on a hardstand 
surface east of the Timber Shop, while the remainder of the material form 
the services trench was reinstated. 

One duplicate QA sample was taken for the analysis of heavy metals 
within the non-cinder stockpile. The duplicate sample VA was consistent 
with the primary sample V45(0.1 m). 

4.2.3 Air Quality 

Air monitoring results (PM10) undertaken by EDD during the services trench 
complied with the 5mg/ m3  limit. However the data was stolen along with 
the PM10  monitor from a vehicle. EDD have reported that the PM10  monitor 
and the contents of the carry case, which included all the data sheets, have 
not yet been recovered. 

As these entries had not been tabulated into a spreadsheet at the time, 
there are no records of the data. A signed statutory declaration from EDD 
confirming the above statement is attached as Appendix E. 

During the environmental supervision by ENV, regular checks were made 
of the monitoring data recorded by EDD, no exceedences were observed 
during these checks. 

4.2.4 Reinstatement of Excavations 

Apart from the non-cinder material that had been validated and reinstated, 
no further material was imported into the services trench excavation. The 
services trench will be completely backfilled when the proposed roads are 
constructed. Any fill to be imported onto site for backfilling purposes will be 
sourced from a clean sand quarry. 
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5. CONCLUSIONS 

The services trench is now installed and the asbestos impacted areas 
have been remediated. 

The supervision of the asbestos and services trench excavations were 
undertaken in accordance with the commitments made in the EMP, this 
included appropriate management of the material, air quality monitoring and 
collection of validation samples. 

The cinder material containing asbestos was disposed immediately upon 
excavation to the Redhill Landfill Facility. 

The total volume of the cinder material currently stockpiled is approximately 
400m3  loose. This material is proposed to be relocated into the waste fill at 
the Police Operations Support Facility as part of the cMl works and cover 
construction. Should this not eventuate the stockpiled cinder will be 
removed to landfill. 

As committed to in the EMP the cinder material stockpiled on site will have a 
hydromulch cover applied following winter to reduce the likelihood of dust 
being generated. 
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APPENDIX A 
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En virosafe Directional Drilling Ply Ltd 

kost Office Box 1686 
Wangara. W.A. 6947 	 -. 
fel: 08-9302 4055 - Fax: 9302 4066 
ABN: 86 264 421 595 

INVOICETO 	 . 	 2. 

Midland Redevelopment Authority 
iPOBox 1335 	 --. 

Midland WA 6936 
Attention: Meaghan Bartle 

DATE 	TAX INVOICE NO 

20/03/2001 	1437 

P.O. NO. 

	

ITEM 	 DESCRIPTION 	 DOCKET 

	

Disposal 	Disposal of Class IV contaminated 
soil 

TERMS 	 LOCATION 

Due on receipt 	Midland Police Operati... 

QTY 	RATE 	GST TAX I  AMOUNT 

335.44 	47.00 	0.001 15,765.68 

SUBTOTAL 
	

15,765.68 

TAX TOTAL 	 0.00 

Total 	 $15,765.68 



, 	 Adinimstration Offlcc Waste Disposal Site 

Eastern Metropolitan Regional Council 	Accounts Department 

ABN 89 631 866 056 	 P0 Box 234 	 1094 Toodyay Road 

Belmont WA 6984 	Red Hill WA 6056 

AI( IN'TJIcE 	 Phone: (08) 9479 4808 Phone: (08) 9572 6235 

Fax: 	(08) 9277 7598 	Fax: 	(08) 9574 6300 

Invoice to: 	EnvironSafe Directional Drilling P/L 	Tax Invoice No: RIHILL 43/01 

Unit 1/12 Action Place 

WANGARA WA 6065 	 Date: 15 March 2001 

Your Order/Ref No: 

Details/DeScriPtion 	
Qty 	Unit Price 	Total 

Disposal of Class IV Contaminated Soil 	 335.44 	47.00 	15765.68 

GST TOTAL 

Total Amount Payable 	
$15,765.68 

Total Amount Payable Includes GST 	 $0.00 

This Invoice is payable 14 days from Issue. No Statement will be issued. 

OFFICE USE ONLY 
General Ledger Account # 	10140.1 

Debtor# 	 2110 
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EASTERN ETROPQLtT REGIONAL COUNGL 

ABN: 89 631 8$6 056 

	

in: 15/Maf!C1  10:04 

	
1094 Toodyay Road Red Hill WA 6056 

Weighbcidge Docket 7350C9 

Out 5!Mac1 10:28 

Time on Site: 0:23 	 Customer: Ewirosae Directiorla Drilling Pty 

	

TransactOPTYPe-: Thick in/o('ft 
	

Address: Unit 1 
12 Acton Piace Vehicie: 1'JU038 

	
Wangar WA 6065 

Contractor. 

Prcduct Class IV Coitamtnt$d Soil 

Charge $1,130.80 (@S44.00ffl 

Gcos: 	42.40t 	 Gvt Levy: 	$77.10 (© $3.00/I) 

	

Tace: 	16.70 t 	GST or Ct2cge  

	

Nett 	25.70 t 	Total Cbarge - $1,207.30 Account 

( 	. 
Sign3tre of Wegner 	

Signature of Dive 

Ciw of Bayswier, City of Belmont, City of Swj, Shire of KlamUnd Shii'g of Muruda'ing. Towil of Bassendeafl 

I 	MAR 21 



FPIJt'l 	: 	P.r.oni c 	F::: 	ETEiI 	 PHIJI IE 1111 	: 	 f13r. 	1 	2001 oT: 1PM P1 

AdrnjnI-,trAt--h OffiCt W.iste DupQ.ul ailt 

;.: 	.t 	ti' 1094 k.fyv to'.2 

111 	' b.I1 hwy 

.T E P. 	pA F T P C3 	
I(5IOrJAL IULr1L 	I3 	ieii;iW6lU4 

E'c 	c.. ?tA 	 '1I4 1.icriib. 	I'fI 

1k.riorie: 949 1iCi 

E&STERN METRCPOLAN REGO('AL COUCL 	Fxiim27 

ABN: 89 631 866 056 1094 Toodyay Road Red HI WA 8O5 

!n: I 5/Ma/Ol 1 &48 
Weigbride Docket 735024 

Out 

Time on Sita 
Customer: Envirosafe Dreccnal 	irflilng Pty 

Transact:0nTYPC Truck in cnY 
Address: Unit 1 

Vehicle; 9,)PO85 12 Action Pace 

Coritractor Wang2rs WA 6065 

Product; Class IV Contamnt& Soil 

Charge: $920.48 (@ 44.00/T) 

Gross: 	36.0 t 	 Gvt Levy: $6216 (@S3.0Q/T) 

Ta: 	159S 	GST or. Crge _• 

Nem 	20.92 t 	Total Charge: $983.24 Account 

Sinture of Driver -.... 
SinWTe 	WeigheI.. 	. . 

Member CounciI: City of 2ayswater. City ot 	
elment, City of Swe. Shire of KaIainiiflcz. Shir4 ot Mt!rdrili. Towii of Basser,dean 

Ali.I\ 	rill  



Administration Office 	 Waste Disposal Site 

Suite 2 Ascot Place 	 1094 Toodyay Road 

226 Gt Eastern Hwy 	 Redhrll WA 6056 
EASTERN METROPOLITAN REGIONAL Belmont WA 6104 	 Telephone: 9574 62 COUNCIL 

P0 Box 234 Belmont WA 6104 	Facsimile: 9574 630 

Telephone: 9479 4808 

EASTERN METROPOUTAN REGiONAL CQUNCL 	Facsimile: 9277 7598 

1094 Toodyay Road Red Hill WA 6056 
Weighbrtdge Docket: 734920 

Customer: Envirosafe Directior.aul Drilling Pty 

Address: Unit 1 
12 Action Place 
Wr9ara WA 6065 

ABN: 89 631 866 056 

n: 14/MarJ01 15:16 

Out: 

I me on Site: 
TransactioflTYP Truck in only 

Vehicle: 9JP085 
Contractor: 

Product: Class IV Conthmirited So 

Charge: $1j02.$4 (iS44.0O/T) 

Gross: 41.04 t 	 Gvt Levy: S75. 18  

Tare: 15.9 	t 	GST on Charge. NI 

Nett: 25.06 t 	Total Charge: $1,177.82 Account 

Signature of Weigher ...... Signature of Driver: ./.. 

Member Councils: City of Bayswater, City of Belmont, City of Swan, Shire of Kalamunda, Shire of Mundaririg. Town of Bassendean 



4 EASTERN METROPOLITAN REGIONAL COUNCIL 

EASTERN METROPOLITAN REGIONAL COUNCIL 

Administration Office 

Suite 2 Ascot Place 
226 Gt Eastern Hwy 
Belmont WA 6104 
P0 Box 234 Belmont WA 6104 

Telephone: 9479 4808 
Facsimile: 9277 7598 

Waste Disposal Si 

1094 Toodyay Ro 
Redhill WA 6056 
Telephone: 9574 
Facsimile: 9574 6 

ABN: 89 631 866 066 

In: 15/Mar/01 9:40 

Out: 

Time on Site: 
TransactiOnTYPe: Truck in only 

Vehicle: KM35349 

Contractor: 

1094 Toodyay Road Red Hill WA 6056 
Weighbridge Docket: 734999 

Customer: Envirosafe Directional Drilling Pty 

Address: Unit 1 
12 Action Place 
Wangara WA 6065 

Product: C!ass IV Ccntamiflted Soil 

Charge: $1016.40 (@ S44.00I71) 

Gross: 40.14 t Gvt Levy: $69.30 (@S3.00/T) 

Tace 

Nett: 

i7.04t 

23.10t 

GST on Charge: 

Total Charge: $1,085.70 	Account  

Signature of Weigher ......... .\. 
k.. Signature of Driver: .'. . 

Member Councils: City of Bayswater. City of Belmont, City of Swan, Shire of Kalamunda, Shire of Mundaring, Town of Bassendeafl 



4 EASTERN METROPOLITAN REOIDNAL COUNCIL 

EASTERN METROPOLITAN REG(ONAL COUNCIL 

Administration Office 

Suite 2 Ascot Place 
226 Gt Eastern Hwy 

Belmont WA 6104 
P0 Box 234 Belmont WA 6104 

Telephone: 9479 4808 
Facsimile: 9277 7598 

Waste Disposal Site 

1094 Toodyay Road 
Redh ill WA 6056 
Telephone: 9574 62. 
Facsimile: 9574 630 

ABN: 89 631 866 056 

In: 14/Mar/01 15:38 

Out 

Time on Site: 
TransaCtionTYPe: Truck in only 

Vehice: KM35349 
Contractor: 

Product: Class IV Ccntamirited Soil 

Charge: 

	

Gross: 	40.88 t 	 Gvt Levy: 

	

Tare: 	17.04 t 	GST ors Chsc9e: 

	

r4ett: 	23.84 t 	Total Charge: 

	

Sia nature of Weig 	...... .:.TiT. 	..... 

1094 Toodyay Road Red Hill WA 6056 
Weighbridge Docket: 734927 

Customer: Envirosafe Directional Drilling Pty 

Address: Unit I 
12 Action Place 
Wangara WA 6065 

$1043.96 (@$44.00/T) 
$71.52 (@s3.Oom 

N(i\ 	 : 

$1,120.48 Account 	
•1 i 

Signature of Driver:. . . L,/2: . 

Member Councils: City of Bayswater, City of Belmont, City of Swan, Shire of Kalamunda, Shire of Mundaring, Town of Bassendean 



EASTERN METROPOLITAN REGIONAL COUNCIL 

EASTERN METROPOUTPN REGIONAL COUNCIL 

Administration Office 

Suite 2 Ascot Place 
226 Gt Eastern Hwy 

Belmont WA 6104 
P0 Box 234 Belmont WA 6104 

Telephone: 9479 4808 
Facsimile: 9277 7598 

Waste Disposal 
1094 Toodyay R 
Redh ill WA 6056 
Telephone: 9574 
Facsimile: 9574 € 

1094 Toodyay Road Red Hill WA 6056 
Weighbridge Docket: 734882 

Customer: Envirosafe Directional Drilling Pty 

Address: Unit 1 
12 Action Place 
Wangara WA 6065 

ABN: 89 631 866 056 

in: 14/Mar/01 14:28 

Out: 

Time on Site: 
TransactionTYPe: Truck in only 

Vehicle: WN31266 
Contractor: 

Product: Class IV Contarnirited Soil 

Charge: $1,089.44 (@$44.00/T) 

	

Gross 	41.34t 	 GvtLevy: 	$74.28 (S3.00rn 

	

Tare: 	16.58 t 	GST on Charge: 	NIA 

	

Nett: 	24.76 t 	Total Charge: 	$1,163.72 Ac 

\! 
Signature of Weigher .....................

Signature of 

Member Councils: City of Bayswater, City of Belmont. City of Swan. Shire of Kalamunda, Shire of Mundaring, Town of Bassendean 



EASTERN METROPOLITAN REGIONAL COUNCIL 

EASTERN METRQPO(JTAN REGIONAL COUNCIL 

Administration Office 

Swte 2 Ascot Place 
226 Gt Eastern Hwy 

Belmont WA 6104 
P0 Box 234 Belmont WA 6104 
Telephone: 9479 4808 
Facsimile: 9277 7598 

Waste Disposal Site 

1094 Toodyay Road 
Redhill WA 6056 
Telephone: 9574 62 
Facsimile: 9574 630( 

ABN: 89 631 866 056 

In: 14/Mar/01 9:28 

Out: 14! Mar!0l 9:50 

Time on Site: 0:21 

TransactionlyPe: Truck in/out 

\iehicle: 9JP065 

ContrCtOr 

1094 Toodyay Road Red H1U WA 6056 
Weighbridge Docket: 734748 

Customer: Envirosafe Directional DnUing Pty 

Address: Unit I 
12 Action Place 
Wangara WA 6065 

Product: Class lv Contaminted Soil 

Charge: $1166.00  (@ 544.00/T) 

	

Gross: 	42.48 t 	 Gvt Levy: 	$79.50 (@$3.00m 

	

Tare: 	15.98 t 	GST on Cliare:  

	

Nett: 	26.50 t 	Total Charge: $1,245.50 Account 

Signature of Weigher ......... 	 Signature of Driver. .( 

Member Councils: City of Bayswater, City of Belmont. City of Swan, Shire of Kalamunda. Shire of Mundaring. Town of Bassendean 



EASTERN METROPOLITAN REGIONAL COUNCIL 

EASTERN METROPOLITAN REGIONAL COUNCIL 

Administration Office 
Suite 2 Ascot Place 
226 01 Eastern Hwy 
Belmont WA 6104 
P0 Box 234 Belmont WA 6104 
Telephone: 9479 4808 
Facsimile: 9277 7598 

Waste Disposal Site 
1094 Toodyay Road 
Redhill WA 6056 
Telephone: 9574 62 
Facsimile: 9574 6301 

AN: 89 61 3 6-6 056 

In: 14/Mar/01 12:11 

Out 

Time on Site: 
TransacticnType: Truck in only 

Vehicle: WN31266 
Contractor: 

1094 Toodyay Road Red HiU WA 6056 

Weighbridge Docket: 734825 

Customer: Envirasafe Directional Drilling Pty 

Address: Unit 1 
12 Action Place 
Wan gara WA 6065 

Product: Cla;sV Cc,'ttamrited So 

	

Charge: 	$1,122.00 ( $44.00/T) 

	

G;css 	42.08 t 	 Git Levy: 	$76.50 ( $3.00IT) 

	

Tare 	16.58 t 	GST or. Charge: 	NIA 

	

rett: 	25.50 t 	Total Charge: 	$1,198.50 Account 

j nature of WeIgher 	 SIgnature of DdveL 

Member Councils City of Bayswater. City of Belmont, City of Swan, Shire of Kalamunda, Shire of Mundaring. Town of Bassendean 



Signature of Weigher . .......,i(). 	 Signature of Driv r 

Member Councils: City of Bayswater, City of Belmont. City of Swan, Shire of Kalamunda, Shire of Mundaring, Town of Bassendean 

Gross: 40.26t 

Tare: 16.5t 

Nett: 23.70 t 

Charge: 
Gvt Levy: 

GST on Charge: 

Total Charge: 

$1042.80 (@$44.00/T) 
S71.10 (@s3.00rn 

NIA 
$1,113.90 Account 

Waste Disposal Site 

1094 Toodyay Road 
Redhill WA 6056 
Telephone: 9574 62 
Facsimile: 9574 63C 

Administration Office 

Suite 2 Ascot Place 

EASTERN METROPOLITAN RECIONAL COUNCIL 	
226 Gt Eastern Hwy 
Belmont WA 6104 
PG Box 234 Belmont WA 6104 
Telephone: 9479 4808 

EASTERN METROPOLITAN REGIONAL COUNC(L 	Facsimile: 9277 7598 

ABN: 89 631 866 056 

In: 14/Mar/01 9:53 

Out: 14IMar!01 10:11 

Time on Site: 0:17 
TransactionType: Truck in/out 

Vehicle: WN31266 
Contractor: 

1094 Toodyay Road Red HIU WA 6056 

Weighbridge Docket: 734764 

Customer: Envirosafe Directional Drilling Pty 

Address: Unit 1 
12 Action Place 
Wangara WA 6065 

Product: Class IV Contarninted Soil 



4 EASTERN NETROPOLITAN REGIONAL COUNCIL 

EASTERN METROPOLITAN REGiONAL COUNCiL 

Administration Office 

Suite 2 Ascot Place 
226 Gt Eastern Hwy 
Belmont WA 6104 
P0 Box 234 Belmont WA 6104 
Telephone: 9479 4808 
Facsimile: 9277 7598 

Waste Disposal Site 

1094 Toodyay Roac 
Redhill WA 6056 
Telephone: 9574 
Facsimile: 9574 63C 

ABN: 89 631 866 056 

fri: 14/Mar/01 9:38 
Out: 14/1VIar/01 9:59 

Time on Site: 0:20 
TransaCtiOfiType Truck infout 

Vehicle: M35349 

Contractor: 

Product Cass IV Contarnirted SoU 

Charge: 

	

Gross 	42.40 t 	 Gut Levy: 

	

Tare: 	17.04 t 	GST on Charge: 

	

Nett: 	25.36 t 	Total Charge: 

Signature of Weigher 

1094 Toodyay Road Red Hill WA 6056 
Weighbrtdge Docket: 734757 

Customer: Envirosafe Directional Drilling Pty 

Address: Unit I 
12 Action Place 
Wangara WA 6065 

$1,115.84 (@s44.00m 	
1' 

$76.03 (@ $3 0011)  

— $1,191.92 Account 	 !' 

Signature of Driver . ....\ j/\.......... 

Member Councils: City of Bayswater, City of Belmont, City of Swan, Shire of Kalamunda, Shire of Mundaring, Town of Bassendean 



4 EASTERN METROPOLITAN REGIONAL COUNCIL 

EASTERN METROPOLiTAN REGIONAL COUNCIL 

Administration Office 

Suite 2 Ascot Place 
226 Gt Eastern Hwy 
Belmont WA 6104 
P0 Box 234 Belmont WA 6104 
Telephone: 9479 4808 
Facsimile: 9277 7598 

Waste Disposal 

1094 Toodyay R 
Redhill WA 605€ 
Telephone: 9574 
Facsimile: 9574 

ABN: 89 631 866 056 

In: 14/Mar/01 11:39 

Out: 

Time on Site. 
rransactionType: Truck in only 

Vehicle: 9JP085 

Contractor: 

1094 Toodyay Road Red Hill WA 6056 
Weighbridge Docket: 734810 

Customer Envrosafe Directional DrUiin,Pty 

Address: Unit 1 
12 Action Place 
Wangara WA 6065 

Product: Class IV Contarntnted Soil 

Charge: $1,016.40 (@$44.00/T) 

Gross 39.08 t Gvt Levy: $69.30 (@S3.00/T) 

Tare' 1598 t GST on Charge: NIA 

Nett: 23.10 t Total Charge: $1,085.70 	Account 

\' Signature of Driver: 	/ . .......C-'X  Sionature of Weigher: .....\' 

Member Councils' City of Bayswater. City of Belmont, City of Swan, Shire of Kalamunda. Shire of Murtdaring. Town of Bassendean 



EASTERN METROPOLITAN REGIONAL COUNCIL 

EASTERN METROPOLITAN REGiONAL COUNCIL 

Administration Office 

Suite 2 Ascot Place 
226 Gt Eastern Hwy 
Belmont WA 6104 
P0 Box 234 Belmont WA 6104 
telephone: 9479 4808 
Facsimile: 9277 7598 

Waste Disposal Site 

1094 Toodyay Road 
Redh ill WA 6056 
Telephone: 9574 62 
Facsimile: 9574 630 

ABN: 89 631 866 056 

In: 14/Mar/01 11:54 

Out: 

Time or Site 
TransactionType: Truck in only 

Vehicle: KM35349 

Contractor: 

1094 Toodyay Road Red Hill WA 6056 

Weighbridge Docket 734819 

Customer: Envirosafe Directional Drilling Pty 

Address: Unit 1 
12 Action Place 
Wangara WA 6065 

Product: Class IV Contaminted Soil 

Charge: $934.56 (@$44.00m 
.3ross: 36.28 t 	 Gvt Levy: $63.72 (@S3.00/T) 

Ta.e: 17.04t 	GSTon Charge: - N/A 

Nett: 21.24 t 	Total Charge: $998.28 	Account - 
Signature of Weigher . ................... Signature of Driver .................... 

Member Councils: City of Bayswater. City of Belmont, City of Swan, Shire of Kalamunda, Shire of Mundaring, Town of Bassendean 



Administration Office Waste Dispc 

Suite 2 Ascot Place 1094 Tooth 
226 Gi Eastern Hwy Redhill WA 
Belmont WA 6104 Telephone: ¶ 

P0 Box 234 Belmont WA 6104 Facsimile: 9: 
Telephone: 9479 4808 
Facsimile: 9277 7598 

53 EASTERN METROPOLITAN REGIONAL COUNCIL 

EASTERN METROPOLITAN REGIONAL COUNCIL 

ABN: 39 631 8.66 056 

n 14IMi10i 13:40 

Cut 

T;e Ofl 

irnsiciosi1pe iruek In only 

Ve?)Icley K1:334..9 

Con 

1094 Tcodvay Road Red Hill WA 6056 

Vveiqnbridqe Oocket: 734855 

Cusron;er En ,;rosiie Directton Lc;Thriq Ply 

Address. Unir 1 
12 Action Piace 
Wtny3ra WA.  6065 

	

Product C 	RI Contaminted Soii 

	

Charge 	5973.56 1(@4 C?!T 

Gross 	39.23 	 Gvt Levy. 	S66. 72 ( 	0Li[ 

Tce 	17,04 1 	 STonGge. 	
( 

Nc 	2224 t 	 Total Charge 	$104528 Account 

	

Siqriature of V'i;cjner 	. S / 	1. . 	 Signature of Driver : 

Member Councils: City of Bayswater, City of Belmont, City of Swan, Shire of Kalamunda, Shire of Mundaring, Town of Bassendean 



EASTERN METROPOLITAN REGIONAL COUNCIL 

EASTERN METROPOLITAN REGIONAL COUNCIL 

Administration Office 

Suite 2 Ascot Place 
226 Gt Eastern Hwy 
Belmont WA 6104 
PD Box 234 Belmont WA 6104 
T&ephone: 9479 4808 
Facsimile: 9277 7598 

Waste Disposal Site 

1094 Toodyay Road 
Redhill WA 6056 
Telephone: 9574 62 
Facsimile: 9574 630( 

ABN: 89 631 866 056 

in. 14iMac/0 13:13 

Out: 

Time on Site: 
TrartsactionType. Truck in only 

V.hic.k: cJPO85 
Contractor: 

1094 Tocdyay Road Red Hifl WA 6056 

Weigh bndge Docket: 734342 

Customer: Envirosafe Directional Drilling Pty 

Address: Unft 1 
12 Action Place 
Wangara WA 6065 

Product: C!ass IV Contarninted SoU 

Charge: 1,074.45 (©S44.00IT) 

Gross: 40.40 t Gvt Levy: $73.26 (@ 53.00/T) 

Tare: 15.98t GSTon Charge. N/A 

Nett: 24.42t Total Charge: $1,147.74 

-- 

Account 

/ ...• - 
Signature of Weigher . .................. Signature of Driver: ........ 

Memb'er Councils: City of Bayswater, City of Belmont, City of Swan, Shire of Kalamunda, Shire of Mundaring. Town of Bassendean 



Midland Railway Workshops Validation Report - Services Trench 

APPENDIX B 

Austraira 



ARL 
Environmental and Analytical Chemists 

DATE: 	 19 March 2001 

OUR REF: 	 6700-I1 

CLIENT: 	 Midland Redevelopment Authority 
CIO ENV Ausi.raiia 

ADDRESS: 	 Mezzanine Level, Central Park 
152-8 St Georg&s Tice 
PERTh WA 6000 

ATTENTION: 	 Mi Gurdeep Khosa 
Re: MRA Trench Remediation - 100.084 - COC 111 

DATE RECEIVED: 	14 March 2001 

ISIETHOD: 	 Qualitative determination of fibre type in bulk samples by Stereo 
Microscope Examination, Polarised Light Microscopy, including 
Dispersion Staining, using ARL in-house method ASBID. 

Lab No 	Sample Description 	 Result 

6700 ARM I - Soil Sample No Asbestos Detected 

(Approx. I OOg) 
6701 ARM 2 - Soil Sample No Asbestos Detected 

(Approx. 120g) 
6706 ARM 8 - Soil Sample No Asbestos Detected 

(Approx. hOg) 
6707 ARM 9 - Soil Sample No Asbestos Detected 

(Approx. bOg) 
6708 ARM 10 - Soil Sample No Asbestos Detected 

(Approx. 120g) 
6709 ARM 11 - Soil Sample S  No Asbestos Detected 

(Approx. 64g) 

(Approx. 130g) 
6711 ARM 13 - Soil Sample No Asbestos Detected 

(Approx. hOg) 

Samples were analysed on an "as received" basis. 
All fibres were hand picked from the supplied samples. 

/ 

Analyst:_____________________ 
Kim,,$'6dgers 

Page 1 of I 

Analytical Reference Laboratory (WA) Pty. Ltd. 

55 Wittenoorn Street. East Per 	Western Australia 6004 etentione 089221 1415 Facsimile: 08 9325 2398 



"ARL 
Environmental and Analytical Chemists 

DATE: 	 19 March 2001 

OUR REF: 	 675-63 

CLIENT: 	 Midland Redevelopment Authority 
do ENV Australia 

ADDRESS: 	 Mezzanine Level, Central Park 
152-8 St George's Tee 
PERTH WA 6000 

.- ITEN'IION: 	 Mr Gurdeep Khosa 
Re: MRA Trench Remediation - 100.084 - COC 112 

DATE RECEIVED: 	15 March 2001 

EETHOD: 	 Qualitative determination of fibre type in bulk samples by Stereo 
Microscope Examination, Polarised Light Microscopy, including 
Dispersion Staining, using ARL in-house method ASBID. 

Lab No 	Sample Description 	 Result 

6759 ARM 4 (0.6m) - Soil Sample No Asbestos Detected 
(Approx. I lOg) 

6760 ARM 15 (0.5m) - Soil Sample No Asbestos Detected 
(Approx. hOg) 

6761 ARM 16 (0.3m) - Soil Sample No Asbestos Detected 
(Approx. 120g) 

6762 ARM 17 (0.6m) - Soil Sample No Asbestos Detected 
(Approx. hOg) 

6763 ARM D - Soil Sample No Asbestos Detected 
(Approx. hOg) 

Samples were analysed on an "as received" basis. 
All fibres were "hand picked' from the supplied samples. 

Analyst:  
Kim R,ers 

Page 1 of I 

Analytical Reference Laboratory (WA) Pty. Ltd. 

55 Witteroom Street. East Perth. Western Australia SOOt 1eonone. 08 9221 1415 Facsimile 08 9325 2398 

ABN91 :so 	os 	RE:;SRATON 



I 	

Australian 
Environmental 
Laboratories 

LABORATORY REPORT COVERSHEET 

E 

07 

Quality 
Endoraod 
Compar1y 5 0 
$000 1k 7007 

V 

DATE: 

Mel 

ATTENTION: 

YOUR REFERENCE: 

OUR REFERENCE: 

SAMPLES RECEIVED: 

SAMPLES/QUANTITY: 

17 April 2001 

Egis Consulting 

P0 Box 6311 

EAST PERTH WA 6892 

Mr Anthony Price 

100.084,CofC 115 

57233 

22/3/01 

5 Soils 

The above samples were received intact and analysed according to your accompanying chain 
of custody form which is returned with this report for your reference. 
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples 
as received. 

&LQJ EciJQJ± 	 /JfL4 
STEVEN EDMETT PETER AW1F0RD 
Manager Client Liaison 	 Manage/Laboratory Services 

This report supersedes our preliminary results that were (reported by facsimile. 
This report must not be reproduced except in fulL 

NATA Accredited Laboratory 

Number 1 112.. 

Page 1 of 3 

(Analabs Pty. Ltd.) ACN 004 591 664 

52 Murray Road, Welshpool Western Australia 6106 Australia 

Telephone: (61 8) 9458 7278 Faceimile: (61 8) 9451 3505 



I 	Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 
PROJECT: 100.084,CofC 115 

OUR REFERENCE: 57233 

LABORATORY REPORT 

YourReference 
Our Reference 

Depth 
Date Sampled 

Type of sample 

Units VI 
57233-1 

0.lm 
22/03/01 

Soil 

[ 	V2 
57233-2 

0.lm 
22/03/01 

Soil 

V3 
57233-3 

0.lm 
22/03101 

Soil 

V4 
57233-4 

0.lm 
22/03/01 

Soil 

VS 
57233-5 

0.1m 
22/03/01 

Soil 

Arsenic, As mg/kg <0.5 0.5 <0.5 <0.5 0.5 
Barium, Ba mg/kg 16 19 <10 26 27 

Cadmium,Cd mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium, Cr mg/kg 10 26 12 16 22 
Copper, Cu mg/kg 8 9 7 9 12 
Cobalt, Co mg/kg <5 <5 <5 <5 <5 

Mercury, Hg mg/kg <0.05 <0.05 <0.05 0.06 0.06 
Lead, Pb mg/kg 8 23 5 42 15 	- 

Nickel, Ni mg/kg <5 <5 <5 <5 <5 
Zinc, Zn mg/kg 8 16 5 9 12 
Tin, Sn mg/kg <50 <50 <50 <50 <50 

Manganese, Mn mg/kg <5 21 <5 7 12 

TEST PARAMETERS UNITS LOR METHOD 

Metals in Soil 

Arsenic, As mg/kg 0.5 PEM-004 

Barium, Ba mg/kg 10 PEM-002 

Cadmium,Cd mg/kg 0.5 PEM-001 

Chromium, Cr mg/kg 5 PEM-002 

Copper, Cu mg/kg 5 PEM-OOl 

Cobalt, Co . mg/kg 5 PEM-001 

Mercury, Hg mg/kg 0.05 PEM-005 

Lead. Pb mg/kg S PcM-001 

Nickel, Ni mg/kg 5 PEM-001 

Zinc, Zn mg/kg 5 PEM-001 

Tin, Sn mg/kg 50 PEM-002 

Manganese, Mn mg/kg 5 PEM-OOl 

Page 2 of 3 



I 	Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 
PROJECT: 100.084, C of C 115 

OUR REFERENCE: 57233 

LABORATORY REPORT 

QUALTY CONTROL UNITS Blank Replicate Sm# Replicate 

SampleliReplicate 
Spike Sm# Matrix Spike 

Arsenic, As mg/kg <0.5 57233-1 <0.5 H <0.5 57233-2 - 
Barium, Ba mg/kg <10 57233-1 16 1117 57233-2 - 

Cadmiurn,Cd mg/kg <0.5 57233-1 <0.5 1 <0.5 57233-2 88 1135 II RPD: 3 

Chromium, Cr mg/kg <5 57233-1 10 	118 57233-2 57 II 6111 RPD: 7 

Copper, Cu mg/kg <5 57233-1 8 II 6 57233-2 72 II 7011 RPD: 3 

Cobalt, Co mg/kg <5 57233-1 <5 II <5 57233-2 80 II 80  II RPD: 0 

Mercury, Hg mg/kg <0.05 57233-1 <0.05 11<0.05  57233-2 110 11 99 II RPD: 11 

Lead, Pb mg/kg <5 57233-1 8 11 11  57233-2 75 

Nickel, Ni mg/kg <5 57233-1 <5 II <5 57233-2 711173 11 RPD: 3 

Zinc, Zn mg/kg <5 57233-1 8118 57233-2 90 

Tin, Sn mg/kg <50 57233-1 <50 II <50 57233-2 - 
Manganese, Mn mg/kg 	1 <5 57233-1 <s II  <s 57233-2 	j - 

NOTES: 
LOR - Limit of Reporting. 
Metals digest method PEP-025. 

Tin is not covered by the terms of our NATA accreditation. 
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 Australian 
Environmental 
Laboratories 

 

Quality 
Endorod 
Company 

ISO 0000 Lie 7001 
5,M,d. W0. 

LABORATORY REPORT COVERSHEET 

DATE: 

TO: 

17 April 2001 

Egis Consulting 

P0 Box 6311 

EAST PERTH WA 6892 

Mr Anthony Price 

Midland Workshop Trenching 

57269 

26/03/01 

5 Soils 

. ........... 

ATTENTION: 

YOUR REFERENCE: 

OUR REFERENCE: 

SAMPLES RECEIVED: 

SAMPLES/QUANTITY: 

The above samples were received intact and analysed according to your written instructions. 
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples 
as received. 

1~ 06~. 	
leal 

JA CE VENN[NG 	 PETERJBAMFORD 
Manager Operations 	 Manag'r Laboratory Services 

This report supersedes our preliminary results that were reported by facsimile. 
This report must not be reproduced except in full. 
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I 	Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 	 OUR REFERENCE: 57269 
PROJECT: Midland Workshop Trenching 

LABORATORY REPORT 

YourReference 
Our Reference 
Date Sampled 

Type of sample 

Units V6 	0.1 
57269-1 
26/03/01 

Soil 

V7 	0.1 
57269-2 
26/03/01 

Soil 

VS 	0.1 
57269-3 
26/03/01 

Soil 

V9 	0.1 
57269-4 
26/03/01 

Soil 

V10 	0.1 
57269-5 
26/03/01 

Soil 

Arsenic, As mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Cadmium,Cd mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium, Cr mg/kg <5 <5 <5 <5 <5 

Copper, Cu mg/kg <5 <5 <5 5 <5 

vei..u&y, Hg mgikg -.OD KU.UD <0.tb <0.05 <0.05 

Lead, Pb mg/kg <5 <5 <5 <5 <5 

Nickel, Ni mg/kg <5 <5 	. <5 <5 <5 

Zinc,Zn mg/kg 5 5 5 5 5 

Manganese, Mn mg/kg <5 <5 <5 <5 <5 

Tin, Sn mg/kg <50 <50 <50 <50 <50 

Barium, Ba mg/kg <10 <10 <10 <10 <10 

Cobalt, Co mg/kg <5 <5 <5 <5 <5 

TEST PARAMETERS UNITS LOR METHOD 

Metals in Soil 

Arsenic, As mg/kg 0.5 PEM-004 

Cadmium,Cd mg/kg 0.5 PEM-001 

Chromium, Cr mg/kg 5 PEM-002 

Copper, Cu mg/kg 5 PEM-001 

Mercuiy, Hg mg/kg 0.05 PEM-005 

Lead, Pb mg/kg 5 PEM-OOl 

Nickel, Ni mg/kg 5 PEM-001 

Zinc, Zn mg/kg 5 PEM-001 

Manganese, Mn mg/kg 5 PEM-001 

Tin, Sn mg/kg 50 PEM-002 

Barium, Ba mg/kg 10 PEM-002 

Cobalt. Co mg/kg 5 PEM-001 

Page 2 of 3 



I 	Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 	 OUR REFERENCE: 57269 
PROJECT: Midland Workshop Trenching 

LABORATORY REPORT 

QUALTY CONTROL UNITS Blank Replicate Sm# Replicate 
SampleliReplicate 

Spike Sm# Matrix Spike 

Arsenic, As mg/kg <0.5 Nil Replicate Nil Replicate Blank-Spike 85% 

Cadmium,Cd mg/kg <0.5 Nil Replicate Nil Replicate Blank-Spike 90% 
Chromium, Cr mg/kg <5 Nil Replicate Nil Replicate Blank-Spike 83% 

Copper, Cu mg/kg <5 Nil Replicate Nil Replicate 

C.3. 

 Blank-Spike 87% 
rcry, H; g'kg nii Repiicate Nii Repilcate blanic-Spike 91% 

Lead, Pb mg/kg <5 Nil Replicate Nil Replicate Blank-Spike 65% 
Nickel, Ni mg/kg <5 Nil Replicate Nil Replicate Blank-Spike 82% 
Zinc, Zn mg/kg <5 Nil Replicate Nil Replicate Blank-Spike 110% 

Manganese, Mn mg/kg <5 Nil Replicate Nil Replicate Blank-Spike 109% 
Tin, Sn mg/kg <50 Nil Replicate Nil Replicate Blank-Spike - 

Barium, Ba mg/kg <10 Nil Replicate Nil Replicate Blank-Spike - 
Cobalt, Co mg/kg <5 Nil Replicate Nil Replicate Blank-Spike 84% 	- 

NOTES: 
LOR - Limit of Reporting. 
Metals in soil digest method PEP-025. 
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I 	Australian 
Environmental 
Laboratories 

Qual 
7 	 Endorsed

ity 

Company 
I 	 soIootuCIoo7 

L: 
LABORATORY REPORT::j COVERSHEET 

DATE: 

TO: 

ATTENTION: 

YOUR REFERENCE: 

OUR REFERENCE: 

SAMPLES RECEIVED: 

SAMPLES/QUANTITY: 

11 April2001 

Egis Consulting 
 

POBox63ll 

EAST PERTH WA 

	

it t) 	I ii,... 

Mr Anthony Price 	
'." 

 
/ 	

j.{bj 	 I 

Midland Workshop iOO:OSi 	_- 

57363  
.OJitCT No. 	I 

jv 30/03/01 	 ______________  

10 Soils 

The above samples were received intact and analysed according to your written instructions. 
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples 
as received. 

72MI/ 
JANICE VENNNG 	 PETER AMFORD 
Manager Operations 	 Manae Laboratory Services 

This report supersedes our preliminary results that were reported by facsimile. 
This report must not be reproduced except in full. 
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I 	Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 	 OUR REFERENCE: 57363 

PROJECT: Midland Workshop 100:084 

LABORATORY REPORT 

Your Reference 
Our Reference 
Type of sample 
Date Sampled 

Units V 11 0.1 
57363-1 

Soil 
29/03/01 

V 12 0.1 
57363-2 

Soil 
29/03/01 

V 13 0.1 
57363-3 

Soil 
29/03/01 

V 14 0.1 
57363-4 

Soil 
29/03/01 

V 15 0.1 
57363-5 

Soil 
29/03/01 

Arsenic, As mg/kg 0.5 0.5 <0.5 <0.5 3.0 

Cadmium,Cd mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium, Cr mg/kg 21 64 7 II 11 

Copper, Cu mg/kg 6 7 7 5 43 

Mercury, Hg mg/kg 0.07 0.05 <0.05 <0.05 0.15 

Lead, Pb mg/kg 26 14 11 7 220 

Nickel, Ni mg/kg <5 <5 <5 <5 7 

Zinc, Zn mg/kg 
j 	

6 7 5 5 31 

Barium, Ba mg/kg 18 18 50 13 36 

Cobalt, Co mg/kg <5 <5 <5 <5 <5 

Tin, Sn mg/kg <50 <50 <50 <50 <50 

Manganese, Mn mg/kg 17 14 77 17 87 

Your Reference 
Our Reference 
Type of sample 
Date Sampled 

Units V 160.1 
57363-6 

Soil 
29/03/01 

V 170.1 
57363-7 

Soil 
29/03/01 

V 18 0.1 
57363-8 

Soil 
29/03/01 

V 19 0.1 
57363-9 

Soil 
29/03/01 

V 200.1 
57363-10 

Soil 
29/03/01 

Arsenic, As mg/kg 2.0 0.7 1.0 0.9 0.6 

Cadmium,Cd mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium, Cr mg/kg 11 19 19 12 11 

Copper, Cu mg/kg 40 13 23 15 14 

Mercury, Hg mg/kg 0.12 0.06 0.05 0.08 0.10 

Lead, Pb mg/kg 71 48 58 82 89 

Nickel, Ni mg/kg <5 5 <5 <5 <5 

Zinc, Zn mg/kg . 	62 20 24 21 21 

Barium, Ba mg/kg 27 <10 <10 10 11 

Cobalt. Co mJku 1 	<5 <5 1 	<5 <5 <5 

Tin, Sn mg/kg <50 <50 <50 <50 <50 

Manganese, Mn mg/kg 59 27 21 54 34 

TEST PARAMETERS UNITS LOR METHOD 

Metals in Soil 

Arsenic, As mg/kg 0.5 PEM-004 

Cadmium,Cd mg/kg 0.5 PEM-001 

Chromium, Cr mg/kg 5 PEM-002 

Page2of 4 



I 	

Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 	 OUR REFERENCE: 57363 
PROJECT: Midland Workshop 100:084 

LABORATORY REPORT 

I 	TEST PARAMETERS UNITS LOR METHOD 

Copper, Cu mg/kg 5 PEM-00I 

Mercury, Hg mg/kg 0.05 PEM-005 

Lead, Pb mg/kg 5 PEM-001 

Nickel, Ni mg/kg 5 PEM-001 

Zinc, Zn mg/kg 5 PEM-00 I 

Barium, Ba mg/kg 10 1530 

Cobalt, Co mg/kg 5 PEM-001 

Tin, Sn mg/kg 50 PEM-002 

Manganese, Mn mg/kg 5 PEM-00 I 

Page 3 of 4 



I'S 	Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 
PROJECT: Midland Workshop 100:084 

LABORATORY REPORT 

OUR REFERENCE: 57363 

QUALTY CONTROL UNITS Blank Replicate Sm# Replicate 
Samplel Replicate 

Spike Sm# Matrix Spike 

Arsenic, As mg/kg <0.5 57363-1 0.5110.6 57363-2 57116611 RPD: 15 

Cadmium,Cd mg/kg <0.5 57363-1 <0.5 II <0.5 57363-2 791185 II RPD: 7 

Chromium, Cr mg/kg <5 57363-I 211131 57363-2 - 
Copper, Cu mg/kg <5 57363-1 6 II 9 57363-2 711177 11 RPD: 8 

Mercury, Hg mg/kg <0.05 57363-1 0.07 11 <0.05 57363-2 84 II 77  ii RPD: 9 

Lead, Pb mg/kg <5 57363-1 261130 57363-2 - 
Nickel, Ni mg/kg <5 57363-1 <5 II <5 57363-2 68 1173 II RPD: 7 

Zinc, Zn mg/kg <5 57363-1 6 II 6 57363-2 691175 II RPD: 8 

Barium, Ba mg/kg <10 57363-1 18 11 <10 57363-2 - 
Cobalt, Co mg/kg <5 57363-1 <5 II <5 57363-2 741176 11 RPD: 3 

Tin, Sn mg/kg <50 57363-1 <50 11 <50 57363-2 - 
Manganese, Mn mg/kg <5 57363-1 17 II 57 57363-2 711189 II RPD: 22 

NOTES: 
LOR - Limit of Reporting. 
Metals digest method PEP-025. 

Page 4 of 4 
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r 1  

Australian 1% Environmental
Laboratories L •... : I 	__ 

Quality 
Endorsed 
COMMY 

 

LABORATORY REPORT COVERSHEET 

20 April 2001 

Egis Consulting 

P0 Box 6311 

EAST PERTH WA 6892 

Mr Anthony Price 

DATE: 

TO: 

ATTENTION: 

YOUR REFERENCE: 

OUR REFERENCE: 

SAMPLES RECEIVED: 

SAMPLES/QUANTITY: 

A. 3 O\4 

,(Q LL/.i' •L1k 

*I- 

Midland Workshop 100:084 CofC 120 
1 

57430 	 i 

4/04/01 

20 Soils 

The above samples were received intact and analysed according to your written instructions. 
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples 
as received. 

NATA Accredited Laboratory 

Number: 1 2.._ 

JANICE VENN[NG 
Manager Operations  Ma 

This report upercedes our preliminary results that were reported 
This report must not be reproduced except in full. 

AMFORD 
Laboratory Services 

facsimile. 
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(Analabs Pty. Ltd.) ACN 004 591 664 
52 Murray Road, Welshpool Western Australia 6106 Australia 
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I 	
Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 
PROJECT: Midland Workshop 100:084 CofC 120 

LABORATORY REPORT 

OUR REFERENCE: 57430 

Your Reference 
Our Reference 
Date Sampled 

Type of sample 

Units V 21 0.1 
57430-1 
04/04/01 

Soil 

V 22 0.1 
57430-2 
04/04/01 

Soil 

T 	
V 23 0.1 
57430-3 
04/04/01 

Soil 

1 	
V 24 0.1 
57430-4 
04/04/01 

Soil 

V 25 0.1 
57430-5 
04/04/01 

Soil 

Arsenic, As mg/kg 0.6 1.8 0.7 0.9 0.8 

Cadrnium,Cd mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium, Cr mg/kg 9 8 16 23 10 

Copper, Cu mg/kg 10 12 10 13 9 

Mercury, He mg/kg <0.05 <0.05 <0.05 0.05 0.05 

Lead, Pb mg/kg 8 8 7 15 <5 

Nickel, Ni mg/kg <5 <5 <5 <5 <5 

Zinc, Zn mg/kg 8 7 5 18 5 

Cobalt, Co mg/kg <5 <5 <5 <5 <5 

Barium, Ba mg/kg 10 <10 <10 <10 <10 

Manganese, Mn mg/kg 11 8 5 15 5 

Tin, Sn mg/kg <50 <50 <50 <50 <50 

Your Reference 
Our Reference 
Date Sampled 

Type of sample 

Units V 26 0.1 
57430-6 
04/04/01 

Soil 

V 27 0.1 
57430-7 
04/04/01 

Soil 

V 28 0.1 
57430-8 
04/04/01 

Soil 

V 29 0.1 
57430-9 
04/04/01 

Soil 

V 30 0.1 
57430-10 
04/04/01 

Soil 

Arsenic, As mg/kg <0.5 24 41 10 1.0 

Cadmium,Cd mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium, Cr mg/kg 6 16 15 <5 9 

Copper, Cu mg/kg 9 18 24 9 10 

Mercury, Hg mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Lead, Pb mg/kg <5 270 34 5 17 

Nickel, Ni mg/kg <5 <5 5 <5 <5 

Zinc, Zn mg/kg . 	21 23 34 11 32 

Cobalt, Co mg/kg <5 <5 <5 <5 <5 

Barium, Ba ing/kg <10 	i (10 	, 19 <10 <10 

Manganese, Mn mg/kg 5 37 66 8 18 

Tin, Sn mg/kg <50 <50 <50 <50 <50 

I 
Page 2 of 5 



Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 
PROJECT: Midland Workshop 100:084 CofC 120 

OUR REFERENCE: 57430 

LABORATORY REPORT 

Your Reference 
Our Reference 
Date Sampled 

Type of sample 

Units V 31 0.1 
57430-11 
04/04/01 

Soil 

V 320.1 
57430-12 
04/04/01 

Soil 

V 33 0.1 
57430-13 
04/04/01 

Soil 

V 340.1 
57430-14 
04/04/01 

Soil 

V 35 0.1 
57430-15 
04/04/01 

Soil 

Arsenic, As mg/kg 0.9 <0.5 <0.5 <0.5 1.9 

Cadmium,Cd mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium, Cr mg/kg 22 <5 <5 <5 18 

Copper, Cu mgikg 9 7 8 8 140 

Mercury, Hg mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Lead, Pb mg/kg 10 5 1 <5 <5 84 

Nickel, Ni mg/kg - <5 - <5 <5 <5 6 

Zinc,Zn mg/kg 6 7 5 5 63 

Cobalt, Co mg/kg <5 <5 <5 <5 <5 

Barium, Ba mg/kg 14 13 <10 <10 21 

Manganese, Mn mg/kg 8 <5 17 23 150 

Tin, Sn I 	mg/kg <50 <50 1 	<50 <50 <50 

Your Reference 
Our Reference 
Date Sampled 

Type of sample 

Units V 360.1 
57430-16 
04/04/01 

Soil 

V 370.1 
57430-17 
04/04/01 

Soil 

V 380.1 
57430-18 
04/04/01 

Soil 

V 390.1 
57430-19 
04/04/01 

Soil 

VA 0.1 
57430-20 
04/04/01 

Soil 

Arsenic, As mg/kg 0.5 <0.5 <0.5 0.5 0.9 

Cadmium,Cd mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium, Cr mg/kg 9 10 <5 19 17 

Copper, Cu mg/kg 9 6 11 6 7 

Mercury, Hg mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Lead, Pb mg/kg 24 12 38 12 10 

Nickel, Ni mg/kg <5 <5 <5 <5 <5 

Zinc,Zn mg/kg 7 6 9 6 17 

Cobalt, Co mg/kg <5 <5 <5 <5 <5 

Barium, Ba mg/kg 14 <10 <10 <10 <10 
1 	1 11() - -'n ... 

Tin, Sn i mg/kg <50 <50 

TEST PARAMETERS UNITS LOR METHOD 

Metals in Soil 

Arsenic, As mg/kg 0.5 PEM-004 

Cadmium,Cd mg/kg 0.5 PEM-OOl 

Chromium, Cr mg/kg 5 PEM-002 

Copper, Cu mg/kg 5 .PEM-00I 

Page 3 of 5 



I 	Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 
PROJECT: Midland Workshop 100:084 CofC 120 

LABORATORY REPORT 

OUR REFERENCE: 57430 

TEST PARAMETERS UNITS LOR METHOD 

Mercury, Hg mg/kg 0.05 PEM-005 

Lead, Pb mg/kg 5 PEM-00I 

Nickel, Ni mg/kg 5 PEM-001 

Zinc, Zn mg/kg 5 PEM-001 

Cobalt, Co mg/kg 5 PEM-00l 

Barium, Ba mg/kg 10 PEM-002 

Manganese, Mn mg/kg 5 PEM..00 I 

Tin, Sn mg/kg 50 PEM-002 

Page 4 of 5 



I 	Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 	 OUR REFERENCE: 57430 
PROJECT: Midland Workshop 100:084 CofC 120 

LABORATORY REPORT 

QUALTY CONTROL UNITS Blank Replicate Sm# Replicate 

SampleliReplicate 
Spike Sm# Matrix Spike 

Arsenic. As mg/kg <0.5 57430-1 0.6 II 0.3 57430-2 - 
Cadmium,Cd mg/kg <0.5 57430-1 <0.5 II <0.5 57430-2 92 1 84  II RPD: 9 

Chromium, Cr mg/kg <5 57430-1 9 II 20 57430-2 91 1175 II RPD: 19 

Copper, Cu mg/kg <5 57430-1 10117 57430-2 - 
Mercury, Hg mg/kg <0.05 57430-1 <0.05 II <0.05 57430-2 83 1 81 	RPD: 2 

Lead, Pb mg/kg <5 - 57430-1 8 uS 57430-2 841169 II RPD: 20 

Nickel, Ni mg/kg <5 57430-1 <5 II <5 57430-2 75 	7111 RPD: 5 

Zinc, Zn mg/kg <5 57430-1 8 11 10  57430-2 641174 II RPD: 14 
Cobalt, Co mg/kg <5 57430-1 <5 11 <5 57430-2 791176 II RPD: 4 

Barium, Ba mg/kg <10 57430-1 101112 57430-2 - 
Manganese, Mn mg/kg <5 57430-1 111125 57430-2 661152 II RPD: 24 

Tin, Sn mg/kg <SC) 57430-1 <50 11 <50 57430-2 - 

NOTES: 
LOR - Limit of Reporting. 
Metals in soil digest method PEP-025. 

Determination of tin is not covered by our terms of NATA accreditation. 

-p 
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I 	Australian 
Environmental 
Laboratories 

 

Quality 
Endorsed 
Company 

ISO 1002 LU 1007 
5U)dUd. AU)I( 

LABORATORY REPORT COVERSHEET 

DATE: 

TO: 

ATTENTION: 

YOUR REFERENCE: 

OUR REFERENCE: 

SAMPLES RECEIVED: 

SAMPLES/QUANTITY: 

17 April 2001 

Egis Consulting 

P0 Box 6311 

EAST PERTH WA 6892 

Mr Anthony Price 

Midland Workshops, 100:084 

57468 

5/4/01 

10 Soils 

The above samples were received intact and analysed according to your accompanying chain 
of custody form which is returned with this report for your reference. 
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples 
as received. 

- JJiU1. EC)JLft. 
STEVEN EDMETT 
	

PETER AMF0RD 
Manager Client Liaison 	 \4anage/Laboratory Services 

This report supersedes our preliminary results that were reported by facsimile. 
This report must not be reproduced except in full. 

NATA Accredited Laboratory 
Nwnber. fl

This dsiv* 
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(Analabs Ply. Ltd.) ACN 004 591 664 
52 Murray Road, Welshpool Western Australia 6106 Australia 

Telephone; (61 8) 9458 7278 Facsimile: (61 8) 9451 3505 



I 	Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 
PROJECT: Midland Workshops, 100:084 

OUR REFERENCE: 57468 

LABORATORY REPORT 

Your Reference 
Our Reference 
Date Sampled 

Type of sample 

Units V40 0.1 
57468-1 
05/04/01 

Soil 

J 	V4 1 0.1 
57468-2 
05/04/01 

Soil 

V42 0.1 
57468-3 
05/04/01 

Soil 

V43 0.1 
57468-4 
05/04/01 

Soil 

V44 0.1 
57468-5 
05/04/01 

Soil 

Arsenic, As mg/kg 0.5 1.4 0.5 <0.5 <0.5 

Cadmium,Cd mg/kg 1 <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium, Cr mg/kg 23 6 17 19 12 

Cobalt, Co mg/kg <5 <5 <5 5 <5 

Copper, Cu mg/kg 6 <5 5 6 5 

Manganese, Mn mg/kg 24 <5 8 18 7 

Mercury, Hg mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Lead, Pb mg/kg 12 7 10 12 14 

Nickel, Ni mg/kg <5 <5 <5 <5 <5 

Zinc,Zn mg/kg 6 6 6 6 5 

Barium, Ba mg/kg 22 12 12 18 19 

Tin, Sn mg/kg <50 <50 <50 <50 <50 

Your Reference 
Our Reference 
Date Sampled 

Type of sample 

Units V45 0.1 
57468-6 
05/04/01 

Soil 

V46 0.1 
57468-7 
05/04/01 

Soil 

V47 0.1 
57468-8 
05/04/01 

Soil 

V48 0.1 
57468-9 
05/04/01 

Soil 

VB 0.1 
57468-10 
05/04/01 

Soil 

Arsenic, As mg/kg <0.5 0.6 <0.5 7.1 <0.5 

Cadmium,Cd mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium, Cr mg/kg 9 8 <5 <5 13 

Cobalt, Co mg/kg <5 <5 <5 <5 <5 

Copper, Cu mg/kg 5 14 <5 <5 <5 

Manganese, Mn mg/kg 7 53 <5 < 

Mercury, Hg mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Lead, Pb mg/kg 12 25 5 5 10 

Nickel, Ni mg/kg <5 <5 1 	<5 <5 <5 
7;.,. 	Zr .- _.r . 

Barium, Ba mg/kg 17 20 <10 <10 17 

Tin, Sn mg/kg <50 <50 <50 <o <so 

TEST PARAMETERS UNITS LOR METHOD 

Metals in Soil 

Arsenic, As mg/kg 0.5 PEM-004 

Cadinium,Cd mg/kg 0.5 PEM-OOl 

Chromium, Cr mg/kg 5 . PEM-002 

Page2of 4 



I 	Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 
PROJECT: Midland Workshops, 100:084 

OUR REFERENCE: 57468 

!1ISTtU 

TEST PARAMETERS UNITS LOR METHOD 

Cobalt, Co mg/kg T 	5 PEM-001 

Copper, Cu mg/kg 5 PEM-OO 

Manganese, Mn mg/kg 5 PEM-001 

Mercury, Hg mg/kg 0.05 PEM-005 

Lead, Pb mg/kg 5 PEM-001 

Nickel, Ni mg/kg 5 PEM-001 

Zinc, Zn mg/kg 5 PEM-001 

Barium, Ba mg/kg 10 1530 

Tin, Sn mg/kg 50 PEM-002 

Page 3 of 4 



I 	Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 	 OUR REFERENCE: 57468 
PROJECT: Midland Workshops, 100:084 

LABORATORY REPORT 

QUALTY CONTROL UNITS Blank Replicate Sm# Replicate 
SampleliReplicate  

Spike Sm# [ 	Matrix Spike 

Arsenic, As mg/kg <0.5 57468-1 0.5 II <0.5 57468-2 781148 II RPD: 48 

Cadmium,Cd mg/kg <0.5 57468-1 <0.5 11 <0.5 57468-2 76 II 76 11 RPD: 0 

Chromium, Cr mg/kg <5 57468-I 23 	110 57468-2 101 11 10111 RPD: 0 

Cobalt, Co mg/kg <5 57468-1 <5 II <5 57468-2 71 II 74  II RPD: 4 

Copper, Cu mg/kg <5 57468-1 6 11 <5 57468-2 671166 II RPD: 2 

Manganese, Mn mg/kg <5 57468-1 24 II <5 57468-2 781178 II RPD: 0 

Mercury, Hg mg/kg <0.05 57468-1 <0.05 Il <0.05 57468-2 53 J1 69 II RPD: 26 

Lead, Pb mg/kg <5 57468-1 12 11 11  57466-2 65 1166 II RPD: 2 

Nickel, Ni mg/kg <5 57468-1 <5 II <5 57468-2 801176 II RPD: 5 

Zinc, Zn mg/kg <5 57468-1 6 II 5 57468-2 62 II 61  II RPD: 2 

Barium, Ba mg/kg <10 57468-1 221121 57468-2 - 

Tin, Sn mg/kg <50 57468-1 <50 11 <50 57468-2 - 

NOTES: 
LOR - Limit of Reporting. 
Metals digest method PEP-025. 

Tin is not covered by the terms of our NATA accreditation. 
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F.1/e3 TO EGIS 

23/05 '01 14:04 FAX 61 8 9325 9897 	 £CIS Consultinq 

A 1-MPY-201 17:56 	 6 1. o 	9897 IRONIIENTRL. 

Austr;an Env.,,-on mental Labocatocie> 

LABORATORY REPORT COVERSBEET 

DATE: 

TO: 

ATrENTION: 

YOUR REFERENCE: 

OUR REFERENCE: 

SAMPLES RECEIVED: 

18 May 2001 

Egis Consulting 

P0 Box 6311 

EAST PERTH WA 6892 

Mr Anthony Price 

10084, Midland Workshop 

58132 

17/5/01 

SAMPLESIQIJM4TITY: 16 Soils 

The above samples were received intact and analysed according to your accompanying chain 
of custody form which is returned with this report for your reference. 
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples 
as received. 

STEVEN EDMETT 
Manager Client Liaison 

PETER BAMFORD 
Manager Laboratory Services 

Thic is an ITER!M reportfrom Ausfralian Environmental Laboratories, Perth. These 
preliminary reSulLs are supplied as advance advice only. TI: is job is awaiting final 9,4 clearance. 

INITIALS: 
DATE: 	/ 	( 
No. OF PA GES SENT: 

Page 1 of 3 



23/05 	01 	14:04 	FAX 61 8 9325 9897 AEGIS Consultlnq 

1—c1FY-21 	17:55 F 61 8 	9325 9897LRONMENThL 	TO 	Ei3IS 

CLIENT: Egis Consulting 
PROJECT: 100.84, Midland Workshop 

OUR kEFERENCE: 59132 

LABORATORY REPORT 

Your Reference Units Base I Base 2 Base 3 Base 4 Base S 
Our Reference 58132-1 58132-2 58132-3 58132-4 58132-5 

Depth 0.lrn 0.1m 0,1rn 0.1m 0.1m 
Daze Sampled 17/05/01 17/05/01 17/05/01 17/05101 17/05/01 

Type of sample Soil Soil - Soil Soil Soil 
Arsenic, M mg/kg <0.5 5.8 	- 3.0 - 	13 	- <0.5 

Your Reference Units Base 6 Base 7 - 	Base 8 
OrRefèrerjce 58132-6 58132-7 58132-8 

Depth 0.1m 0.1rn 0.1m 
Daze Sampled 17/05/01 17/05/01 17/05/01 

Type of sample ________ Soil Soil Soil 
Arsenic, As mg/kg - <0.5 <0.5 0.5 

I

TEST PARAMETER.S UNiTS 	LOR METHOD 

Arsenic, As mg 	0.5 PEM-004 

Ej 003 

P. J2/3 

Page 2 of 3 



- 23/05 '01 14:04 FAX 61 8 9325 9897 	8G1S Consultlnq 	LJUU4 

18—MA'-201 i?:S? 	F 	61 8 9325 9897RONMENTAL 	TO EG1S 

CLIENT: Egis Consulting 	 OUR REFERENCE: 58132 
PROJECT: 100.84, Midland Workshop 

LABORATORY REPORT 

QUALTY CONTROL UNITS Blank Replicate Sm# Replicatc 
Sampleflgeplicate 

Spike Sm# Matrix Spike 

Arseiiic, As mgfkg <0.5 58132-1 <0.5 JI <0.5 Blank Spike 90% 

NOTES: 
LOR- Limit of Reporting. 
Soil digest method PEP-025. 

Pace 3 of 3 

TOTRL P.03 



23/05 01 	14:05 FAX.61 •8 9325 9897 	 AGIS Consultinq 

618 9325 9897 

Environmental 
. 	 [:L.flVED 	

I Laboratories 
Quallt 

SSMdLS 

LABORATORY REPORT COVERSIIEET 

1 

DATE: 	 10 May 2001 
5 COSULT1N( AU ,.RAL\ 

TO: 	 Egis Consulting 

P0 Box 6311 	 .c-'-S  .- 

EAST PERTh WA 6892 

ATTENTION: 	 Mr Anthony Price 

YOUR REFERENCE: 

OUR REFERENCE: 

SAMPLES RECE WED: 

Midland Workshops 

7/5/01 
 

SAMPLES/QUANTITY: 4 Soils 

The above samples were received intact and analysed according to your instructions. 
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples 
as received. 

NATA Accredited Laboratory 
Nuznber 	12-' 2- 

____ 	
- PET 	0RD i 	1*/EN EDMEU  

Manager Client Liaison 	1PU1 	L1MU Managei/Laboratory Services 

This report supersedes our prelüninary results that were reportefbyfacsinzile. 
This report must not be reproduced except in fulL 

Page 1 of 3 

(Analabs Pty. Ltd.) ACN 004 591 664 
52 Murray Road, Welshpool Western Australia 6106 Australia 

Telephone: (61 8) 9458 7278 Facsimile; (611 8) 9451 3505 



- 	23/05 '01 14:05 FAX 61 8 9325 9897 	- 	AEGIS Consultlnq 	 2006 

618 9325 9897 

I'  Australian 
Environmental 
Laboratories 

CLIENT: Egis Consulting 
PROJECT: Midland Workshops 

OUR REFERENCE: 57943 

LABORATORY REPORT 

- 	Your Reference Units V27 0.5m V27 I .Om V28 0.5m V28 I .Om 
Our Reference 57943-1 57943-2 57943-3 57943-4 
Date Sampled 07/05/01 07/05/01 07/05101 07/05/01 

Type of sample  Soil Soil Soil Soil 

Arsenic, As ing/kg 18 3.8 15 6.1 

TEST PARAMETERS UNITS LOR METHOD 

Arsenic, As mg/kg 0.5 PEM-004 

Page 2 of 3 



23/05 '01 14:06 FAX 61 8 9325 9897 	A1S Consultlnq 

618 9325 9897 

I

Australian 
\\\\ Environmental  
1113 Laboratories 

CLIENT: Egis Consulting 
PROJECT: Midland Workshops 

OUR REFERENCE: 57943 

LABORATORY REPORT 

QUALTY CONTROL UNITS Blank Replicate Sm# Replicate 
SamplejReplicate 

Spike Sm# Matrix Spike 

Arsenic, As mg/kg <03 57943-1 181119 Blank Spike 100% 

NOTES: 
LOR - Limit of Reporting. 
Metals in soil digest method PEP-025. 

Page3of 3 



flPR 18 '81 88:81 PUST ENV LRB PERTH 88 94513585 	 P.1>2 

LABORATORY REPORT COVERSHE
co  

L_- 
puTt 

DATE: 	 iS April 2001 

TO: 	 Egis Consulting 

POBox 6311 

EAST PERTh WA 6892 

ATTENTION: 	 Mr Anthony Price 

:\ 
YOUR REFERENCE: 	MidlaridWorkshop Trench Reméd1n C4123 

OURREFRENCE: 	57558 	 11L7 

SAMPLES RECE WED: 	11/04/01 

SAMPLES/QUANTITY: 	I Soil 	 S S 

The above samples were received intact and analysed according to your written instruction4. 
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samp1e 
as received. 

JANICE VENNING 	 PETER BAMFORD 	0 

Manager Operations 	 Manager Laboratory Servi$s 

This is an INTERIM report fro,n Australian Environmental Laboratories, Perth. These; 
preliminary results are supplied as advance advice only. This job is awaiting final Q4 4arance. 

INITIALS: 	
I 

DATE: 1 
1((Q  

No. OF PA GES SENT: 2.. 	 : 

Page 1 of 2 



RPR 18 '01 08:01 RUST ENV LRE PERTH 08 94513505 
	 P. 2/2 

CLIENT: Egis Consulting 
	 OUR REFERENCE: 5755 

PROJECT: MidlandWorkshop Trench Remediation CofC 123 

LABORATORY REPORT 

Your Reference Units - V 12 (A) 
Our Reference 57558-1 
Date Sampled 11/04/01 

Type of sample Soil 

Chromium. Cr mgJkg 28 

TEST PARAMETERS 	- UNITS LOR METHOD 

Chromium, Cr mg/kg 5 PEM-002 

NOTES: 
LOR - Limit of Reporting. 

Page 2 of 2 



ARL 
Environmental and Analytical Chemists 

LABORATORY REPORT 

ARLLABNo: 11413-4 
DATE: 4 May 2001 

CLIENT: 	Midland Redevelopment Authority 
C/o ENV Australia 
Mezzanine Level, Central Park 
152-158 St Georges Terrace 
PERTH WA 6000 

ATTENTION: 	Mr Gurdeep Khosa 

SAMPLE DESCRIPTION: Two samples as received for analysis of arsenic. 

DATE RECEIVED: 2 May 2001 

METHODS: Heavy Metals 	 ARL No 027 

PROJECT NUMBER AND NAME: 01.084 (v.1) Midland Services Trench 

CHAIN OF CUSTODY #: 129 

RESULTS: 

Lab No 	 11413 	11414 
Sample Mark 	 V27B 	V28B 

mg/kg 

Arsenic 	 <5 	 <5 

Kim Rodgers/ 
Labo ratory,..Manager 

Page 1 oIl 

Analytical Reference Laboratory (WA) Pty. Ltd. 
55 Wittenoom Street. East Perth. Western Austratia 6004 teleohone: 08 9221 1415 Facsimile: 08 9325 2398 

A8N: 91 050 159 898 NATA REGISTRATION 2377 



LABORATORY REPORT COVERSHEET - 

DATE: 	 19 April 2001 	 H 
TC' 	Ok 

TO: 	 Egis Consulting 

'LLt 	/ 7791 ilj 
P0 Box 6311 	 --L 

EAST PERTH WA 6892 	 ol 

ATTENTION: 	 Mr Anthony Price  

YOUR REFERENCE: 	Midland Trenching CofC 126 

OUR REFERENCE: 	57637 

SAMPLES RECEIVED: 	18/04/01 

SAMPLES/QUANTITY: 2 Soils 

The above samples were received intact and analysed according to your written instructions. 
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples 
as received. 

JANICE VENNING 	 PETER BAMFORD 
Manager Operations 	 Manager Laboratory Services 

This is an INTERIM report from Australian Environmental Laboratories, Perth. These 
preliminary results are supplied as advance advice only. This job is awaiting final Q4 clearance. 

INITIALS: O' 

DATE: 
No. OF PA GES SENT: 

Page 1 of 2 



RPR 19 '1. 15:40 PUST ENV LAB PERTH BE 94513505 

OUR REFERENCE: 57637 CLIENT: Egis Consulting 
PROJECT; Midland Trenching CofC 126 Job:1 00.084 

LABORATORY REPORT 

r 
Your Reference 	- Units - 	V 27a V 28b 
Our Reference 57637-1 57637-2 
Date Sampled 18/04/01 18/04/0 I 

Type of sample  Soil Soil 

Arsenic, As mg/kg 150(84) 49 

TEST PARAMETERS UNITS LOB. METHOD 

Arsenic, As mg/kg 0.5 PEM-004 

NOTES: 
LOR - Limit of Reporting. 

csu \c 

Page 2 of 2 
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¶32 2 Lk 

LABORATORY REPORT COVZRSREET 

DATE: 

TO: 

ATTENTION: 

25 May 2001 
 

Egis Consulting Australia Pty Ltd . 

POBox2Oj 	 %V..r I,Cn9HW 

2  CHATSW000 NSW 2057 

Mr Phil Bums 

YOUR REFERENCE: 	Midland 100.08412 	 CT 

OUR REFERENCE: 	524 
	 'I 

SAMPLES RECEIVED: 	24/5101 

SAMPLES/QUANTITY: Soils 

The above samples were received intact and analysed according to your accompanying chain 
of custody form which is returned with this report for your reference. 
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples 
as received. 

STEVEN ED24ETT 
Manager Client Liaison 

PETER BAMFO15 
Manager Laboratory Services 

This is an INTERIM report from A u.strallap, Environmental Laboratories, Perth. These 
preliminary results are supplied as advance advice only. This job is awaiting final QA clearance. 

INITIALS: (N' 
DATE: 
No. OF P4 GES SENT: 1 

Page 1 of 2 

M. 

636SB 01 	1NI4NQ/66 96 9 .9  
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?A3 d1-LO.L 

CLIENT: Egis Consulting Australia Pty Ltd 
PROJECT: Midland 100.08412 OUR REFERENCE: 58248 

LABOR 9YREPI / 
I2?-5 (fl91? 

Your Reference - Units 
I Our RefererLee 

I 58248-2 I 	58248-S 
Arsenic, As mg/kg 9.2 0.7 <0.5 

NOTES: 
LOR -limit of Report1ig. 

Page2of 2 
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CHAIN OF CUSTODY 

ACN 091 BZIO 520 	152t5fl St GecrgeS Tonaco 
ENV. Auelral(a 	Mezz.antno Level. ConIrI Pa4 

Peilh, WA 6000. 

Phone : 08 9322 2306 

Qo 	Fax 	09 9322 4251 	
h/ 

fP 	 Lab Details: 
Analysis 

1mp!ed eyluate: 

Mt i 

J26 	
co 
D CHAIN OF CUSTODY NO. 
r'J 

PROJEcT: 

JOB NO.: 	L_-_------------- 

-- pge:\oc 

1 ;tJ 

1-T--111 	 I 0 
I 

I. cn 

E7Cooer;ci'° 

0. - SamplelD. 	(Depth 
	DateITIm* 

ENV.. Australia 	 L 
ReliriquIsted by: 

Lab 
Accepted by: 

DatefTlme: 
Other Specific InstructionS 
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F.NV. Australia 

ACN 091 839 520 

Mezzanine Level, Gentrai Park 

152-158 St Georges Terrace 

Perth, WA, 6000. 

Phone : 08 9322 2386 

Fax 	09 9322 4251 

,iI 

CHAIN OF CUSTODY 

P( 3(1/
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114R-231 15 5 	FROM IPL. LD 
	

TO 933211715 
	

P. 02,-04 

iT __-- 
IN'J. P L Health, Safety and Envronmentat SoIutons 

MPL ';roW Pty Ud 
083 014 388 

16- 19 Hayden Coufl. WAKE WA E154 

Certificate of Analysis 
TESTING FACILITY: PERTH 

L.LJIKNT 	Erxrirosafe Directional trilling 
DCA.TION 	MI.. hand Rail Workshops 

S7MPLKD: U '03/01 	 JOB NO : RS1812B 
TAMPLED BY 	R :)ennerley 

T DETAJ:Ls: Fi: ..ters en' ned in accordance with NORSC (August 1988) 
• Gu,. .dance Note on the Mnbrane Pilter Method for Estiuiting 

Aiborne Aabestos 1)ust using MPL Laboratories in house 
me :hod WILB 2.0. Sampling not covered by terms of NAI 
ac.: reditation. 

 ID Cliet ID 
I Fibres 	Fields Fihre/rnL 

4876 P4±ck 2.0 
Excaiator Op 

4877 Jerr' 1.0 	100 <:0.01 

4878 Posi.:ion.al 1.5 	100 <0.01 
at Perim Building 

I .!hrr3!L 	I 	 'h 

uii. 	..1j fl 	j-.. 	: r• 	.'• ..!. 	u :: 	, : 
L4 	 'cr. 	...... 

-': 
--: :....:....- 

I

OTB: Workafe :itralia 'Exposure Standards for AtmosphrIc Contaminants 
in the Occipationa1 & iron nent",May 1995, reconmends the following 
maximum exposure limits for airborne asbestos fthres 
Chxyaotile 	 1 fibre/mL 
ixnosite, C::ocidolite or other forms 	 0.1 fibres/mt 
Any mixtur or where the composition is unknown 0.1 fibres/mL 

Coimter 	 Approved Signatory 
?age 1 of 1 

	

	 15/03/01 

Envlmvwiails we cur hIA- Ta be cund1eg Ia ød 
- 	 Se CID 	 AC,. 
Pr: Ift 93172593 	Pft oj f3736 1b 	PP: (D) 3 bm 	FIK £Qfl £912 791t 	 PH. ti 

X 	£1 	 (UZ 875 mm 	PX. MI 3443 32113 	F (Q7) £372 9939 	 c) 6237 Ia7 



lb-c' 	-Ul 	i;- 	t-tlJ11 I11L LJ4S 	 lu 

'iP L Health, Safety and Environmenta' Solutions 
/ - 

4Pi 	Ny Lid 
AON: 36 083 014 386 
18. -  3 -taydi Cojrt MIAREE WA 6154 

Certificate of Analysis 
TESTING FACILITY: PERTH 

CLIENT 	Eiirosafe Directional t)riUin 
LOCATION 	Midland Workshops 
flATE SM(PIiD: 12. 03/01 	 JOB NO ES 1812 
SAMPLED BY : P. 3 )ezmerley 

QU&LITT 

"rEsT DETAILS Fi.ters examined in accordance with NOHSC (August 1988) 
Gu:4ance Note on the Membrane Filter Method for Estimating 
At:borne Asbestos 1ust using MPL Laboratories in house 
method WILAB 2.0. Sampling not covered by terms of NATA 
acreditation. 

ob 
ID 	C1i'3t ID 	

Fibres 	Pie1d Pibres/mL 

4874 	J Sa;:liner 	 0.5 	100 	<0.01 

4875 	M Joies 

s L'.u:,rati,.rv 	t 	 hi, thc Nz::i!i: 

:- 
di'tt  

N(ftE: Worksafe X,tatralla 'Bxposure Standards for Atmospheric Contaminants 
in the Occr.ipational Environment",May 1995, reconmiens the foflowin 
tnadiuum exosure limits for airborne asbestos fibres: 
Chrsoti1e 	 2. fibre/niL 
Amo;ite. C :ocidolite or other fons 	 0.1 fibres/mL 
Any 1fliXtUrQ where the coiposition is unknown 0.1 fibres/mL 

Count4e 	 Approved Signatory 
Page 1 of 1 	 3.5/03/01 

wironmori?s arc our buoine6v - To b oU15fldirIg is out mlon  

- 	 5* 	 OLD Acr  
pM 50 93.7 20 	 pH: 	9rJi BS 	 Ptt 	BM3 6909 	 PH: D7) 49)2 7510 	 19318265 2854 

r 	O %. 	 .ni 	 cx ioSl 8443 eW3 	 Fx (0714972 9539 	 X: (Oi) 8257 1937 



—uir—t,ui. j.-' -> 	rruii rr L)-Wi 	 lu 

M P L Heatth, Safety and Environmental So'utions 

MeL 3p Pty Ltd  
AB: 38 03 014 385  
16- 8 Hayden Couii. MYAREE WA514 

Certificate of Analysis 
TESTING FACILITY: PERTH 

...IKNT 	Ezr•irosafe Directioim1 Drilling 
LOCATION 	P1aand Rail Wkshops 

ATE S7MPLBD: 14'03f01 	 JOB NO H$1812C 
AMPLED BY : 3 : 

QUILITY 

2 

ST DBThXLS Fi iters exami ".d in acordae with NOSC (August 1988) 
Guidance Note on the Membrane Filter Method for Estimating 
M. borne Asbestos Dust using MPL Laboratories in house 
zat:.bod WILAB 20. Sampling not covered by terms of NATA 
ac reditation. 

b ID 	1ic it ID 

	

Fibres 	Fields FibreslmL 

4916 	Posi:iona3. 	 Nil 	100 	<001 
Soutiern Perimeter 
Timb ar Shed 

4917 	TrQc Drjves 	 3.0 	 100 	.c0..01 

4918 Mich. NIL 100 <001 

4919 Jerr1'- 2.5 100 0.01 

Ri 	r' i 	 !r i.e Nrcii 
.:1U1• i•rf •I rUr4i ; 	 , 	r%: 	ri. 

rvçur.cd r;t 	..c h~zi ':rf"ir.: 

'J 

10' 	Worksafe II østral Ia "Exposure Standards for Atmospheric  
in the Occupational virorunnt May 1995, recotends the following 
maximur e: posure limits for airborne asbestos fibres: 
Chrysoti1 	 1 fibre/mL 
.mosite, i:roeidolite or Other torms 	 0.1 fibre/taL 
Any mixture or where the composition is unknown 01. fi.bres/mL 

Co ter 	. 	 roved Signatory 
Page 1 of 1 	 15/03101 

Env&wvmmt& asw our buslnegs - To be ouftwidlng Is our  

I 	 NSW 	 SA 	 OLD 	 ACT 

TOTIL P.04 
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AIR QUALITY MON)TOR1N 

Nuisance Dust - Asbestos Remethation Activrnes 

Date 	Ti ie Station 	Wind PM1 0 Reading PMI 0 Reading PMI 0 Comments 

Direction Xrn upwind 	,Xm Oowrywird  

14/0:3/01 	8.1' 	am I 	westerly 	-0.006 	.Jslig.ht breeze 

2 	westerly 	0.012 slight breeze 

3 	westerly 	- 	- 0.007 	 slight breeze 

4 	westerly 	- 	-. 	0.008 	slight breeze 

. 	-- - 	0.008 	slight _breeze 

14/0:3101 Opm .i: I 	westerly 	0.016  	mod._Breeze 

2 	westerly 	0.019 	 mod. Breeze 

3 	westerly 	0.02 	 mod. Beze 

4. 	
1westerly 	- 	 - 	- - 	mod. Breeze ____ 

5 	]westerly 	 0.033 	mod. Beeze_ 

1 	East 	j 	0.01 	 - 	slight breeze 9.3 )am 15/0:3/01 

2 	East 	0.008 	 slight breeze 

S 	West 	 0.007 	slight bceeze 

4 	West 	0.006 	slight _breeze 

5 	West 	________ 	0.006 	- 	slight breeze 

ü Calibration  

0 Calibration  

14/0:3/0 1 	9.3 )am 1 

15/03/01 	7.2)am 

_j---__ 



TRUCK INSPECTION 
ASBESTOS REMEDIATIONACTIVITIES - 

Date Th ick Out Reg No. Tyre 	I  Truck Destination Comments 

Condition Covered  

14/03101 30 am 9JP085 clean yes Red Hill Tip material wet 

14/03/01 9 15am KM35349 	
j. 

clean yes Red Hill Tip material wet 

14/03/01 • E ,  30 am WN31266 clean 	j yes Red Hill Tip material damp 

14/03/01 • 11.10 am 9ZP085 clean yes Red Hill Tip material damp 

14/03/01 11.30 am KM35349 clean yes Red Hill Tip material damp 

14/03/01 11.50 am WN31266 clean yes Red Hill Tip material damp 

14/03/01 

14/03/01 

1.46 pm 

115 pm 	. 

9JP085 

KM35349 

clean 	yes 	Red Hill Tip 

clean 	I 	yes 	Red Hill Tip 

material damp 

- material damp 

14/03/01 155pm WN31266 clean yes Red Hill Tip material damp 

14/03/01 2 45pm 	_ 9JP085 clean yes RedHillTip _material damp 

14/0/01 3 15pm KM35349 clean yes 	_ Red Hill Tip material damp 

15/03/01 S. 20am KM35349 clean 	- -- 	yes Red Hill Tip material damp 

15/03/01 ' 30am 	_ 8NU038 clean yes Red Hill Tip material damp 

15/03/01 1 .20 am 9JP085 clean yes Red Hill Tip material damp 

Ii ___TIII_II: 
- 	- .............-. 

-j 	 __ 



ROAD CONDITION INSPECTION 
-- 	ASBESTOS REMEDIATION ACTIVITIES  

Clayton Road I IMontreal Road East 

Date 	: ime 	Location 	 Cond!tion Inspected by 	Comments 

13/03/01 	9.10 am 	Railyards 	 good 

gravel & bitumen 

14/03/0 1 	8. 30 am 	Railyards 	 good 

gravel & bitumen 

M Jones 	Damp Rd 

M Jones 	Damp Rd 

___• 	 H___ 	_ 	.H. ........ 



SO&REMEDIATION CARTAGE 

Date V 	cle 	- - 	Material Destination MT Docket No MT Tonnes 

Fego Type  

14/03/01 91 P085 asbestos Red Hill Tip 734748 26.5 

14/03/01 K. 35349 asbestos 	-. 4. Red Hill Tip 

14/03101 W11  31266 asbestos 	i Red Hill Tip 734764 - 	23.7 

14/03/01 9.P085 asbestos Red Hill Tip 734810 23.1 

14/03/01 KP 35349 asbestos Red Hill Tip 734819 2124 

-. 14/03/01 W 31266 asbestos Red Hill Tip 734625 25.5 

- 	14/03101 9 P085 asbestos Red Hill Tip 734842 	... .42 

14/03/01 Kt 35349 asbestos Red Hill Tip 734855 22.24 

14/03/01 Wr31266 asbestos Red Hill Tip 734882 - 	j 24.76 

15/03/01 KIv 35349 	- asbestos RedHill Tip 734927 23.84 
15/03/01 9 P085 asbestos Red Hill Tip 734920 25.06 
15/03101 8tL1038 	asbestos Red Hill Tip 735009 25.7 
15/03101 9. P085 	_ asbestos Red Hill Tip 736024 20.92 
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Appendix D - Services Trench Field Logs (Profile) 
Midland Workshops - Services Trench Validation Report 

Sample Id Depth (m)* Description Comments 

Vi 0.0 - 0.25 Laterite gravel. No cinder. 

Vi 0.25 - 0.5 Clayey Sand; yellow orange. No cinder. 

Vi 0.5 - 1 .3 Gravely Clayey Sand; orange brown. No cinder. 

V2 0.0 - 0.3 Laterite gravel. No cinder. 

V2 0.3 - 0.45 Clayey Sand; yellow orange. No cinder. 

V2 0.45 - 1 .2 Gravely Clayey Sand; orange brown. No cinder. 

V3 0.0 - 0.25 Laterite gravel. No cinder. 

V3 0.25 - 0.6 Clayey Sand; yellow orange. No cinder. 

V3 0.6 - 1 .4 Gravely Clayey Sand; orange brown. No cinder. 

V4 0.0 - 0.35 Laterite gravel. No cinder. 

V4 0.35 - 0.6 Clayey Sand; yellow orange. No cinder. 

V4 0.6 - 1 .4 Gravely Clayey Sand; orange brown. No cinder. 

V5 0.0 - 0.20 Laterite gravel. No cinder. 

V5 0.20 - 0.5 Clayey Sand; yellow orange. No cinder. 

V5 0.5 - 1 .2 Gravely Clayey Sand; orange brown. No cinder. 

V6 - Vi 0 0 - 1.2 V6 - Vi 0 Lithology not recorded due 
to early backfill  

No cinder reported. 

Vii -V14 Stockpile Vii 	- 	V14 	(Stockpile 	material 
consisting of gravely clayey sand)  

No cinder. 

V15 0.0 - 0.1 Crushed rock aggregate. No cinder. 

V15 0.1 - 0.65 Sand; grey brown. No cinder. 

V15 0.65 - 1 .2 Gravely Clayey Sand; orange brown. No cinder. 

Vi 6 0.0 - 0.15 Crushed rock aggregate / Gravel. No cinder. 

V16 0.15 -0.7 Sand; grey brown. Traces of cinder. 

Vi 6 0.65 - 1 .3 Gravely Clayey Sand; orange brown. No cinder. 

Vi 7 0.0 - 0.2 1 Crushed rock aggregate! gravel. No cinder. 

V17 0.2 - 0.4 Cinder; black. Cinder present. 

Vi 7 0.4 - 1 .3 Gravely Clayey Sand; orange yellow. No cinder. 

V18 0.0 - 0.2 Laterite Gravel. No cinder. 

V18 0.2 - 0.35 Cinder; black. Cinder present. 

V18 0.35- 1.4 Gravely Clayey Sand; orange yellow. No cinder. 

Vi 9 0.0 - 0.15 Laterite gravel / crushed rock. No cinder. 

Vi 9 0.15 - 0.35 Cinder; black. Cinder present. 

Vi 9 0.35 - 1 .3 Gravely Clayey Sand; orange yellow. No cinder. 

V20 0.0 - 0.15 Laterite gravel / crushed rock. No cinder. 

V20 0.15 - 0.5 Cinder; black. Cinder present. 

V20 0.5 - 1 .2 Clayey Sand; orange yellow (Low 
plasticity, mostly sand).  

No cinder. 

V20 i .2 - 1 .3 Gravely Clayey Sand; orange yellow. No cinder. 

V21 0.0 - 0.15 Laterite gravel / crushed rock. No cinder. 



Sample Id Depth (m)* Description Comments 

V21 0.15 - 0.5 Cinder; black. Cinder present. 

V21 0.5 - 1 .2 Clayey Sand; orange yellow. No cinder. 

V21 1 .2 - 1 .3 Gravely Clayey Sand; orange yellow. No cinder. Duplicate sample 
VA taken at base. 

V22 0.0 - 0.15 Laterite gravel / crushed rock. No cinder. 

V22 0.15 -0.3 Cinder; black. Cinder present. 

V22 0.3 - 1 .2 Clayey Sand; orange yellow. No cinder. 

V22 1 .2 - 1 .3 Gravely Clayey Sand; orange yellow. No cinder. 

V23 0.0 -0.15 Laterite gravel. No cinder. 

V23 0.15 - 0.3 Cinder; black. Cinder present. 

V23 0.3 - 1.1 Clayey Sand; orange yellow. No cinder. 

V23 1 .1 - 1 .3 Gravely Clayey Sand; orange yellow. No cinder. 

V24 0.0 - 0.25 Laterite gravel. No cinder. 

V24 0.25 - 0.3 Cinder; black. Cinder present. 

V24 0.3 - 1 .1 Clayey Sand; orange yellow No cinder. 

V24 1 .1 - 1 .2 Gravely Clayey Sand; orange yellow No cinder. 

V25 0.0 - 0.25 Laterite gravel. No cinder. 

V25 0.25 - 0.4 Cinder; black. Cinder present. 

V25 0.4 - 1 .1 Clayey Sand; orange yellow. No cinder. 

V25 1.1 - 1 .2 Gravely Clayey Sand; orange yellow. No cinder. 

V26 0.0 - 0.20 Laterite gravel. No cinder. 

V26 0.20 - 0.35 Cinder; black. Cinder present. 

V26 0.35 - 1.1 Clayey Sand; orange yellow. No cinder. 

V26 1.1 - 1 .2 Gravely Clayey Sand; orange yellow. No cinder. 

V27 0.0 - 0.25 Laterite gravel. No cinder. 

V27 0.25 - 0.4 Cinder; black. Cinder present. 

V27 0.4 - 1 .1 Clayey Sand; orange yellow. No cinder. 

V27 1.1 - 1 .2 Gravely Clayey Sand; orange yellow. No cinder. 

V28 0.0 - 0.20 Laterite gravel. No cinder. 

V28 0.20 - 0.5 Cinder; black. Cinder present. 

V28 0.5 - 1 .0 Clayey Sand; orange yellow. No cinder. 

V28 1.0 - 1 .2 Gravely Clayey Sand; orange yellow. No cinder. 

V29 - V39 Stockpile V29 	- 	V39 	(Stockpile 	material 
consisting of gravely clayey sand)  

No cinder. 

V40 0.0 - 0.20 Laterite gravel. No cinder. 

V40 0.20 - 0.45 Cinder; black. Cinder present. 

V40 0.45 - 1 .2 Clayey Sand; orange yellow. No cinder. 

V40 1.2 - 1 .4 Gravely Clayey Sand; orange yellow. No cinder. 

V41 0.0 - 0.20 Laterite gravel. No cinder. 

V41 0.20 - 0.45 Cinder; black. Cinder present. 

V41 0.45 - 1 .2 Clayey Sand; orange yellow. No cinder. 

V41 1 .2 - 1 .4 Gravely Clayey Sand; orange yellow. 
________________________________ 

No cinder. Duplicate sample 
VB taken at base. 



Sample Id Depth (m)* Description Comments 

V42 0.0 - 0.15 Laterite gravel. No cinder. 

V42 0.15 - 0.45 Cinder; black. Cinder present. 

V42 0.45 - 0.85 Silty Sand; grey brown. No cinder. Waste building 
material (Brick) 

V42 0.85 - 1 .2 Clayey Sand; orange yellow. No cinder. 

V43 0.0-0.15 Laterite gravel. No cinder. 

V43 0.15 - 0.45 Cinder; black. Cinder present. 

V43 0.45 - 0.9 Silty Sand; grey brown. No cinder. 

V43 0.9 - 1 .3 Clayey Sand; orange yellow. No cinder. 

V44 0.0 - 0.15 Laterite gravel No cinder. 

V44 0.15 - 0.85 Cinder/ash; black Cinder present. 

V44 0.85 - 1 .0 Silty Sand; grey brown No cinder. 

V44 1 .0 - 1 .3 Clayey Sand; orange yellow No cinder. 

V45 - V48 Stockpile V45 - V48 (Stockpile 	material 
consisting of gravely clayey sand) 

No cinder. 

* Services trench profile from below ground level (bgl). Validation samples taKen irom me 
base of the trench at approximately 1 .2m bgt. 
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(FULL NAME) 

of 
(ADDRESS 

in the Staterrerrit ry 

Insen your 	
. 

do solemnly and ;incerely declare that 	
TS 

4 4 	A PiL' L ((c, 	2cx L 	-rlta r(A- 	JA 

'-s' 	A L-c CJ(1 	\1H- CL 	iiS 	1 Si,"  

I 	 / AM 	q 2 	A 
.c- 

C E CCOIN,.ST M 'c 	44 0; (A "Id 3 

73'TS 	1 1 L4S 	LA 	- L~ C.z E— 

i- 'o-s 
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Youi Slatwory OecIrut1on ends on the reverse side of this pgc und that is where you 5in it) 

E896 8 19 
7 d 	 799R 9 19 	ON YV 	 I'Od NflJ.S Wl 	01:/.1 flJ. ifl-Nn'4j 



Place you' initfaig jp the box beside the Staie or Territory in wbtch your Statutory Declaration is being made. 

i N.S. W. - AND I make this solemn declaration conscientiously believing the same to be 1re and by 
virtue of the provisions of the Oaths Act 1900 

VIC. 	- AND I acknowledge that this declaration is true and correct, and I make it in the belief that 
a person making a false declaration is liable to the penalties for perjl4,y. 

- AND I make this solemn declaration conscientiously believing the Same to be true and by 
virtue of the provisions of The Oaths Act 1867. 

- AND I make this solemn declaration conscientiously believing the same to be true and by 
virtue of the provisions of the Oaths Act 1936. 

- AND I make this solemn declaration by virtue of section 106 of the Evidence Act 1906. 

- AND I make this solemn declaration by virtue of section 132 of the Evidence Act 1910. 

- AND I make this solemn declaration by virtue of the Ooihs Act and conscientiously 
believing the statements contained in this declaration to be true in every particuiar. 
NOTE: A person wilfully making a false statement in a statutoty declaration is liable LO a 
penalty of $2,000 or imprisonment for 12 months, or both. 

- 	] CII Ti - AND I make this solemn declaration by virtue of the Statutory Declarations Acr 1959 and 
A.0 T. 	subject to the penalties provided by that Act for the making of false statements in 

statutory declarations, conscientiously believing the sta.temenrs contained in this 
declaration to be true in every particular. 

Declared at ........(' 	-k-r.............................in the Stateiiøy of ... W . ....... .. ............ L7a-awAfr ....... 

'U 

t]is .......... .14-.................... day of 	 ............... 20. 

(S IGNATJJOF DCT..ARAN1) 

before me 
REOF  

	

.......... 	. 	V 
(NAME OF WITNESS) 

L.......2....... 
(ADDRJiSS OF WtTNESS) 

......................... ........... ........ .............................................? 4. ..... ............ 	. 	 Postcode  
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