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I. I 
i 	

SUMMARY 

Eastern Creek waste depot is a vital component of Sydney's waste management system 
providing landfill disposal for waste collected from six council areas in western Sydney. The 

I 	depot has remaining capacity to accept waste at the current rate of input for about five years. 
The Waste Recycling and Processing Service has taken steps to conserve landfill capacity at 
Eastern Creek by restricting acceptance of commercial and industrial waste at the depot and I setting up recycling facilities which offer free disposal of separated recyclable materials. 

I 	
The current proposal is another initiative to prolong the life of the depot. It is proposed that 

additional clay/shale be extracted from within the designated landfill area and removed from 

the site to recipients in the western Sydney area. 

Clay/shale is already extracted and used to cover deposited waste as part of normal daily 
operations. The proposal would result in deeper excavation with the additional void being 

filled with waste up to approved final contours. 

It is expected that the proposal will add from two to three years additional life to the depot. 

I 	There will be very little change to site operations, apart from a quicker rate of excavation 
using equipment already in use at the depot. Clay/shale will be removed by truck up to a 
maximum of 96 loads per day. The additional traffic will partly compensate for the fall off in I vehicle numbers which has occurred since the introduction of restrictions on commercial and 

industrial waste in January 1992. I Potential recipients for excavated material include five brickworks and a private landfill 
depot which may use clay/shale for covering waste. Acceptance of clay/shale at any of these 

I 	
sites would be subject to commercial negotiations. Other possible recipients may emerge 

from time to time. 

I 	Apart from extending the life of the waste depot the proposal will not significantly alter its 

environmental impacts. No additional area of land will be excavated or affected by depot 
operations. Environmental safeguards will continue to be implemented and upgraded to 

I 	control water quality in surface and ground water, dust, noise, landfill gas and odour, vermin, 

safety, litter, appearance, traffic, flora and fauna, archaeology and flooding. 

A hydrogeological investigation has been undertaken, concluding that underlying rock has a 

low to very low transmissivity for groundwater and that there is no indication of leachate 

entering the groundwater system. 

A traffic study has indicated that the surrounding road system is capable of accepting the 
additional clay/shale haulage vehicles. Depending on the destination of excavated material 
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and the number of trucks is use on the haulage circuit, transport of clay/shale may be 
noticeable on major roads more distance from the depot. Even after allowing for clay/shale 
haulage at the maximum rate of 96 truck loads per day, Eastern Creek depot will still attract 
fewer trucks than during 1991, prior to restrictions on commercial and industrial waste. 	 1 
The alternative of not proceeding with the proposal or removing clay/shale at a lesser rate 
would lose part or all of the opportunity to bury additional waste at Eastern Creek. Apart 
from Grange Avenue depot, which will close later this year, there are no other waste depots 
in Western Sydney registered to accept putrescible waste. 

If the life of Eastern Creek depot is not extended as proposed, the advantage of additional 
time to develop a successor for the depot will be lost. As a consequence it is likely that 
Councils in western Sydney will suffer higher costs for waste disposal at an earlier time than 
might otherwise have been necessary. 
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I. 
Chapter 1 

INTRODUCTION 

1.1 BACKGROUND 

The Waste Recycling and Processing Service (Waste Service) and its predecessors have 
operated a regional waste depot in Wallgrove Road, Eastern Creek since July 1984. Figure 
1.1 shows the location of the site. The depot has accepted waste from councils, businesses 
and residents of western Sydney and has now reached approximately half of its final capacity. 

During 1991 the depot disposed of some 413,000 tonnes of waste, an average of about 8,000 
tonnes per week. Most commercial and industrial waste has been excluded from the depot 
since early 1992. This restriction was applied to extend the life of Eastern Creek depot and to 
encourage development of alternative disposal sites by the private sector. The result has been 
to reduce waste input during 1992 to some 307,000 tonnes, an average of about 6000 tonnes 
per week. Further tightening of restrictions at Eastern Creek for commercial waste will occur 
later this year with the opening of Seven Hills Transfer Station. 

Eastern Creek depot received development approval in two stages. The initial development 
consent granted in May, 1982 referred to the northern portion of the site, owned by the 
Department of Planning. The original consent approved placement of 1.6 million tonnes of 
waste on the Department's 73 hectare property. 

A subsequent development consent granted in February, 1990 approved overtopping the 
existing landfill and extending the depot onto an adjoining 41 hectare parcel of land to the 
south, acquired for this purpose by the then Metropolitan Waste Disposal Authority. 
Expansion of the depot yielded a further 1.9 million cubic metres of landfill space giving a 
total depot capacity of 3.5 million cubic metres. 

At the current stage of operations, the three landfill mounds wholly within the original depot 

I
site have been filled to capacity including the overtopping and recontouring approved in 
1990. Landfilling has commenced for the fourth mound, which is predominantly within the 
extension area. Working areas have been established at the northern and southern ends of 

I this final part of the landfill. I 	It is estimated that at the beginning of 1993 the capacity remaining in the depot below final 
contours approved in 1990 was sufficient for disposal of 1.5 million tonnes of waste. At 
current rates of waste input, this capacity could be exhausted in approximately five years. 

I 
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The actual life of the depot is subject to changes in its catchment, types of waste accepted and 
waste generation rates in the community. 

The proposal aims to increase available airspace for waste disposal at Eastern Creek depot by 
excavating and removing clay/shale from the landfill area prior to placing waste. Excavation 
of clay/shale will occur in any event as part of normal depot operations. Excavated material 
is used for covering waste, but because it is returned to the landfill, the excavation does not 
provide any net increase in landfill capacity. To gain additional capacity, it is necessary to 
remove excavated material from the site as now proposed. 

1.2 	PURPOSE OF THIS DOCUMENT 

This environmental impact statement has been prepared because the extraction and removal 
of clay/shale satisfies the definition of extractive industry and is hence a designated 
development under the Environmental Planning and Assessment Act. 

The current document seeks development approval for the depot incorporating removal of 
extracted clay/shale from the site. 

The objectives of the proposal are to: 

Ll 	extract additional clay/shale and remove it from the site; and 

continue to operate the facility as a solid waste disposal depot filling the void created 
by removal of clay/shale up to approved final contours.. 

13 	THE PROPONENT 

The proponent of the development is the Waste Recycling and Processing Service of New 
South Wales (Waste Service). The Waste Service will receive the determination of the 
development application and if the proposal is approved, be responsible for meeting any 
conditions attached to the approval. 

The Waste Service currently operates five solid waste landfill depots and four transfer 
stations. Together with a council—run incinerator at Waterloo, these facilities receive 
virtually all of the putrescible waste generated within metropolitan Sydney, serving 40 of the 
41 councils within the region. The Waste Service promotes recycling and provides recycling 

facilities at all of its depots. 
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Solid waste landfill depots operated by the Waste Service are: 

El 	Bare Creek (Belrose); 

Eastern Creek; 

u 	Grange Avenue (Marsden Park); 

o 	Jacks Gully (Camden); and 

a 	Lucas Heights. 

Transfer stations are at Artarmon, Auburn, Rockdale and Ryde. 

Figure 1.2 shows the location of Waste Service depots and transfer stations in the 
metropolitan area. Grange Avenue and Bare Creek depots are scheduled to close in the near 
future to be replaced by transfer stations at Seven Hills and Belrose. 

Licencing of waste disposal facilities is the responsibility of the Environment Protection 
Authority, which also has overall responsibility for promotion of recycling, waste 
minimisation and other strategic planning initiatives for Sydney's solid waste stream. 

1.4 	DECISION—MAKING PROCESS 

A development application seeking approval for the proposal will be submitted to the 
Department of Planning. The proposal is designated development because it is classified an 
extractive industry. Extraction of clay/shale continuously occurs in the depot as part of 
normal operations in addition to the quantities planned to be extracted for removal from site. 

Extraction for either purpose is designated development. 

Under the Environmental Planning and Assessment Act, 1979 applications for approval of 
designated development are required to be accompanied by an environmental impact 
statement (EIS) prepared in accordance with the Environmental Planning and Assessment 
Regulation, 1980. 

This document has been so prepared. Director's requirements regarding the form and content 
of the EIS have been obtained from the Department of Planning and are included as an 
appendix. A certificate as required by the Regulation is also contained in an appendix. This 
EIS has been prepared having regard to the Director's requirements and matters listed for 
consideration in Clause 34 of the Regulation. 
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Under the terms of State Environmental Planning Policy (SEPP) No. 29 - Western Sydney 
Recreation Area, the Minister for Planning is the consent authority. The Department of 
Planning will have responsibility for exhibiting the environmental impact statement and 
receiving submissions from the public prior to submitting the matter to the Minister for 
determination. The Department may seek assistance from Blacktown Council to undertake 
the public exhibition. 

Part of the site is within 500 metres of land described in Schedule 1 of Sydney Regional 
Environmental Plan (SREP) No. 9 - (Extractive Industry) as being a clay/shale extraction 
area of regional significance. Normally the concurrence of the Department of Mineral 
Resources and Environment Protection Authority would be required to carry out development 
within this part of the site. Such concurrence would be routinely forthcoming for this 
proposal, but is not now required, as the relevant provision of SREP No. 9 has been 
overridden by SEPP No. 29. 

1.5 CONSULTATION 

In the course of preparing this environmental impact statement, nine public authorities were 
contacted by correspondence seeking comments on the proposal. Follow—up contact was 
arranged where this was necessary to further discuss matters of importance. 

Owners of properties near the southern part of the site, (where the additional extraction will 
take place) were also approached to advise them of the proposal and discuss any issues or 
concerns they wished to raise. Potential recipients of excavated clay/shale from the site were 
contacted to confirm their interest in receiving this material. 

Authorities contacted include: 

Blacktown City Council; 

Fairfield City Council; 

Environment Protection Authority, 

Department of Health, 

Department of Conservation and Land Management 

Water Board; 
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U 	Department of Water. Resources; 

Roads and Traffic Authority; 

U 	Department of Mineral Resources. 

Responses from public authorities are summarised in an appendix. 

Neighbouring property owners contacted include: 

Water Board; 

Austral Bricks; 

Mr D. Damjanovic; and 

Department of Planning. 

Potential recipients of clay/shale who were approached were: 

Austral Bricks; 

PGH; 

Boral; and 

CSR/Readymix. 
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Chapter 2 

EASTERN CREEK WASTE DEPOT 

2.1 	PROPERTY DESCRIPTION 

Eastern Creek depot commenced operation in July 1984 on a 73 hectare site described as Lot 
Y, DP376524 Waligrove Road, Eastern Creek and owned by the Department of Planning. In 
February 1990 approval was granted to expand the depot onto an adjoining 41 hectare parcel 
of land described as Lot 1, DP778564 and owned by the Waste Service. 

As shown in Figure 2.1 the consolidated site has a frontage to Waligrove Road and adjoins 
land owned by: 

u 	Water Board; 

Mr D. Damjanovic (Poultry Farm); 

Department of Planning; 

Royal Australian Air Force. 

The site is traversed by buried pipelines for water supply; natural gas and oil. These 
pipelines are located within easements shown on Figure 2.1. In addition there are two 

easements for overhead electricity transmission lines. 

2.2 	THE ROLE OF EASTERN CREEK 

2.2.1 Present Arrangements 

Waste disposal arrangements in western Sydney are in a state of change. At the present time 
there are two regional waste depots in the area able to receive and dispose of putrescible solid 
waste: Eastern Creek depot and Grange Avenue depot (at Marsden Park). Both of these 

facilities are operated by the Waste Service. A number of privately operated depots also exist 

in the area, but these are approved for disposal of certain types of waste only, usually non-
putrescible and demolition waste. 
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During 1991, Eastern Creek depot accepted approximately 413,000 tonnes of waste. 
Approximately half of this total was commercial or industrial waste brought to the depot in 
private trucks. The remainder was waste collected by or on behalf of Councils or household 
waste brought to the depot in small vehicles. 

From early 1992 the Waste Service moved to exclude commercial and industrial waste from 
Eastern Creek and Grange Avenue depots to preserve landfill space for community waste 
(ôuncil—collected garbage and small vehicle waste). This restriction has initiated a 
redirection of the pattern of waste transport and disposal in the region. Owing to the absence 
of alternative putrescible waste disposal opportunities in western Sydney, a period of grace 
has been allowed during which time commercial putrescible waste is being accepted at 
Eastern Creek. The period of grace will end when Seven Hills Transfer Station commences 
operation in mid 1993. The quantity of commercial and industrial waste accepted in 1992 
was approximately 75,000 tonnes, down from about 210,000 tonnes the previous year. 

Commercial and industrial waste which is made up entirely of separated materials which are 
recycled or processed at the depot, will continue to be accepted 

During 1992, collected waste primarily from six Council areas was taken to Eastern Creek 
depot: 

Penrith; 

LI 	Liverpool; 

LI 	Fairfield; 

LI 	Holroyd; 

Blacktown (part); and 

13 	Parramatta (part). 

After Grange Avenue depot closes in the near future, Eastern Creek will be the only 
putrescible waste landfill assured to be operating in the western Sydney area. Consequently, 
Eastern Creek is of vital importance to the systematic collection and disposal of waste in the 
Sydney area. The depot provides a cost—effective service for councils in western Sydney. 
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2.2.2 Foreseeable Changes 

Over the next twelve months a number of changes are either planned or expected to occur in 
the waste disposal system for western Sydney: 	 I 

ci 	Grange Avenue depot will close; 

Seven Hills transfer station will open; 

ci 	Castlereagh secure landfill will commence operation as a solid waste depot; and 

ci 	approval may be granted to private depot operators to dispose of putrescible waste. 

Grange Avenue/Seven Hills 

Grange Avenue depot is almost filled to capacity and is scheduled to close in the near future. 
To provide a replacement service in the Blacktown area, Seven Hills transfer station has been 
constructed in Powers Road. When Grange Avenue depot closes it is expected most of the 
Council—collected waste previously taken to this depot will be taken to the new transfer 
station although an additional portion of Blacktown's waste may be redirected to Eastern 
Creek. 

Castlereagh 

Castlereagh depot has accepted limited quantities of solid waste since 1974, as required for 
use as an absorbing medium in the liquid waste disposal cells. Liquid waste disposal at the 
depot has declined markedly in the last few years as generators have been encouraged to use 
the Aqueous Waste Plant at Lidcombe or convert their waste into a form suitable for landfill 
disposal. The requirement for solid waste as an absorbing medium at Castlereagh has 
declined accordingly. 

It is planned to overtop the Castlereagh secure landfill with solid waste. The Waste Service 
already holds conditional approval for this activity, but is awaiting the outcome of a Stage II 
environmental audit of the site before proceeding. An extensive testing and monitoring 
programme for a trial section of overtopping has been undertaken at Castlereagh depot, 
confirming that overtopping would be acceptable. When the depot commences solid waste 
overtopping, transfer vehicles from future transfer stations at Seven Hills and Belrose will 
haul waste to Castlereagh. Small vehicles are not expected to be admitted to Castlereagh 
depot, but council garbage trucks may be accepted. 
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Private Depots 

At this point in time, no private organisation holds a licence to dispose of putrescible waste. 
Before making application to the Environment Protection Authority for such a licence it will 
be necessary for the applicant to obtain development consent from the relevant council. 

During 1992 a private organisation received development consent for a major non—
putiescible waste depot a few kilometres west of Eastern Creek. In addition, Penrith COuncil 
has been informed by a private operator that a development application will be lodged 
seeking approval for an existing non—putrescible waste depot to the south of Penrith to accept 
putrescible waste. Exclusion of commercial and industrial waste from Eastern Creek and 
Grange Avenue depots has increased waste input toexisting private depots in western Sydney 
and has no doubt given greater impetus to development of new disposal facilities. 

After closure of Grange Avenue depot it is anticipated that the pattern for disposal of 
Council—collected waste for the western Sydney region will be as shown in Figure 2.2. As 
can be seen from the figure, Eastern Creek will continue to play a vital role for waste disposal 
in western Sydney. 

23 	TYPES OF WASTE 

Eastern Creek depot accepts only solid waste which is approved as suitable for landfill 
disposal by the Environment Protection Authority (EPA). Waste which is excluded from 
landfills by the EPA is listed in an appendix. Commercial and industrial waste (except for 
recyclable or processable commercial waste), has been restricted at the depot since the 
beginning of 1992 and will not be accepted after mid 1993. Waste types which will continue 
to be accepted at the depot fall within five categories: 

u 	domestic garbage; 

LI 	council clean—up; 

LI 	municipal refuse; 

u 	commercial waste which. is fully recyclable or processable at the depot; 

11 	waste transported by residents in small vehicles. 
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Domestic garbage is the contents of householders' garbage cans, normally collected in a 
compacting garbage truck. Domestic waste was sampled in three local government areas 
during 1986 to analyse its composition, as shown in Table 2.1. A further analysis of 
domestic garbage will take place this year. 

Table 2.1 	COMPOSITION OF DOMESTIC GARBAGE 

Component Percentage 

Food Waste 27% 
Paper and Cardboard 21% 

Garden Waste 21% 
Glass 9% 

Plastic 8% 
Metal (mostly ferrous) 6% 
Wood, Textiles, Rubber 4% 
Ceramics, dirt, rock 4% 

TOTAL 100% 

Council clean—up waste is material collected from kerbsides in residential areas as part of an 
organised campaign, often on a biannual basis. Municipal refuse is stret sweepings, beac 
and park waste, litter bin waste and council engineers' waste. 

Processable commercial waste refers to items from business undertakings which are tippec 
separately in a waste recycling or processing area and may include: 

wood - flattened crates, pallets, tree loppings, dressed or sawn timber; 

Cl 	building and demolition - tiles, bricks, concrete, asphalt; 

metals - white goods and steel, aluminium, copper and brass; 

cans - steel, aluminium; 

0 	glass - bottles and jars (colour sorted); 

Cl 	paper and cardboard; and 

plastics - PET, HDPE, PVC. 
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Other than crates, pallets and tree loppings, these items are accepted free of charge at the 
depot. 

Small vehicle waste is usually household waste transported by residents and includes larger 
items or quantities of material too voluminous to fit in regular household garbage containers. 
Garden clippings form a significant proportion of this waste. The majority of vehicles 
visiting the depot on weekends are small vehicles and include sedans, station sedans, utilities, 
panel vans, box trailers and similar vehicles. 

There are certain types of solid waste which, while quite .acceptable for disposal at most 
landfills, present handling difficulties for depot staff. These items are classified by the Waste 
Service as special waste. Typical waste in this category includes animal carcasses, carbon 
black, food sludges and asbestos. Special conditions apply for the disposal of asbestos waste 
providing for segregation, additional depth of burial, wetting, special handling, recording and 
other relevant matters. 

Table 2.2 shows the quantities of various waste types received at Eastern Creek depot during 

1991 and 1992. 

Table 2.2 	EASTERN CREEK WASTE TYPE ANALYSIS 
tonnes 

Waste Type 1991 1992 

Council—collected 153,465 184,979 
Council clean—up 753 1,301 

Municipal refuse 17,633 16,900 
Small vehicles 13,658 15,702 

Commercial/industrial 209,653 75,746 
Demolition 2,729 NIL 
Special waste & tyres 15,565 12,755 

TOTAL 413,366 307,383 

Certain types of waste are excluded from all landfill depots, mainly falling in the categories 
of liquid, toxic, hazardous or intractable waste. These materials are not approved by the 
Environment Protection Authority for landfill disposal and are listed in an appendix. 

Radioactive waste and hospital and medical waste are excluded from the depot. These wastes 
are required to be collected from their source by licensed transporters, who as a condition of 
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I 	their licence are required to take these materials to disposal facilities licensed to receive such 
waste. 

The Waste Service has facilities at its landfill depots and transfer stations to receive 
household quantities of wastes which are excluded from landfills. They are disposed of 

I 	
separately from the rest of the waste stream. The Waste Service, in conjunction with the 
Environment Protection Authority and Water Board conducts public campaigns to collect 
unused pesticides and chemicals from householders to ensure these materials are disposed of 

I 	properly. Small quantities of excluded waste will nevertheless find their way into landfills. 
For example, householders may occasionally add a partly—full can of paint or paint thinners 
to their household garbage. A partly full bottle of household pesticide could also be present 

I on rare occasions. Such small quantities of these materials do not present a problem in a 
landfill. 

' 	 Controls to prevent excluded materials entering landfill depots are primarily exercised 
through the system of licensing waste producers and waste collectors. Companies producing 
hazardous wastes are required to account for the disposal of this material. Operators who 

I collect and transport such waste are also held accountable. A system of receipt and delivery 
dockets, checked at each end of the disposal chain allows quantities dispatched and received 

I
to be reconciled. 

Secondary checks are applied at the waste depot. Weighbridge staff will refuse to admit 

I 	
vehicles with obvious loads of material not accepted at the depot. At the tipping face, depot 
staff supervise tipping and have the discretion to require the deliverer to remove from the 
landfill any unacceptable wastes. 

Decomposition 

I 	Putrescible waste decomposes in a landfill initially under aerobic conditions. When available 
oxygen has been consumed, anaerobic decomposition commences as a two stage process. In 

-. 	 the first stage organic materials, being essentially proteins, carbohydrates, fats and cellulose, 

I 	are reduced to simple organic materials and carbon dioxide. In the second stage this 
intermediate product is further reduced to methane and carbon dioxide. The result of 
putrescible waste decomposition is a compost—like material and landfill gas. Any parasites, 

I pathogens or other organisms arriving in the waste are decomposed in the same manner. 

I
Recycling Potential 

The Waste Service has estimated that there is potential to recover approximately 45% of the 
domestic waste stream for recycling, as shown in Table 2.3. 
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Table 2.3 	RECYCLING POTENTIAL OF DOMESTIC WASTE 

Waste 
Component 

Proportion 
Recoverable 

Paper and Cardboard 64% 
Food and Garden Waste 41% 
Glass 88% 
Metal 52% 
Plastic 4% 
Wood, Textiles, Rubber - 
Ceramics, Dirt, Rock - 

Total 45% 

The recently exhibited Waste Management Green Paper (Minister for the Environment 1992) 
which was prepared to initiate community discussion, states that the New South Wales 
Government has accepted the objective of achieving a 50% reduction in waste going to 
landfill per capita by the year 2000 based on 1990 levels. For domestic waste, the 
Environment Protection Authority has set a goal of 25% reduction by waste minimisation 
including recycling and a further 25% reduction by materials recovery programmes, 
including composting. By 1995, a recycling level of 250,000 tonnes of domestic waste will 
be required, compared with the current 100,000 tonnes. The Environment Protection 
Authority is developing strategies to achieve the desired goals. 

Alternative means of waste disposal to landfihling have been implemented in some parts of 
the world, particularly where there is a shortage of land suitable for landfilling. There is no 
suitable alternative disposal method currently available in the western Sydney region. A 
waste incinerator operates in the eastern suburbs of Sydney but does not offer alternative 
disposal for western Sydney's waste. 

2.4 	SOURCE AND DELIVERY 

As indicated in Section 2.2, waste from six council areas is normally disposed of in Eastern 
Creek depot. The quantity of waste from each Council area deposited in 1991 and 1992 is 
given in Table 2.4. 
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Table 2.4 	DISPOSAL OF COUNCIL WASTE AT EASTERN CREEK (tonnes) 

Council 1991 Quantity 1992 Quantity 

Penrith 26,961 42,554 
Liverpool 20,661 22,033 
Fairfield 58,501 56,337 
Holroyd 27,528 27,921 
Blacktown 14,539 15,538 
Parramatta 1.9,698 22,187 
Others 3,967 3,998 

Notes: 	1. 	Some waste from Blacktown, Parramatta and Penrith councils was taken to other disrxsal facilities. 

	

2. 	"Others" include Leichhardt, Drummoyne and Auburn. 

When Grange Avenue depot closes in the near future, it is expected that most of Blacktown 
Council's collected waste will be redirected to Eastern Creek. A further 50,000 tonnes of 
waste per annum would be received at Eastern Creek from this source. Closure of Grange 
Avenue may also marginally increase small vehicle waste at Eastern Creek. 

Waste input to the depot varies according to the day of the week and the week of the year. 
Table 2.5 shows average quantities of waste brought to Eastern Creek on each day of the 
week in 1992. 

	

Table 2.5 	TYPICAL WEEKLY WASTE INPUT TO EASTERN CREEK (1992) 
tonnes 

Type Mon .Tues Wed Thurs Fri Sat Sun Total 

Council waste 881 793 1000 803 822 21 21 4341 

Small vehicle waste 29 30 25 26 35 94 106 345 

Commercial/industrial 273 236 229 233 288 104 40 1343 
Special waste 17 16 35 23 44 - -. 135 

TOTAL 1200 1075 1289 1085 1129 219 167 1  6164 

Figure 2.3 plots weekly waste volumes arriving at Eastern Creek for 1991 and 1992, showing 
the extent of variations experienced at the depot. 

Variations occur due to weather and seasonal factors, with the greatest quantity of waste 
being generated in late spring and early summer. Waste quantities are reduced in the colder 
months. This may be partly explained by reduced growth of vegetation in winter and the 
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I. 
shorter daylight hours providing less opportunity for home gardeners. The maximum weekly 
inputs normally occur during the lead up to Christmas. During 1992 however the maximum 
week occurred in early January, immediately prior to restrictions being imposed on 
commercial and industrial waste. 

Vehicle numbers visiting the depot show a differing pattern to waste quantities. Small 
vehicles make up just over half the vehicles for an average weekly period, although on 
weekends they can account for up to 95% of vehicles. Despite their numbers, small vehicles 
deposit only about 5% of the total waste input to the depot each week. 

Over the eight months to February 1993, 94204 vehicles visited the depot, including 54804 

small vehicles and 39400 heavy vehicles. An average of 217 small vehicles and 162 trucks 
visited the depot each day. On average, 42 of those trucks were carrying commercial 
putrescible waste and will not be admitted to the depot after mid-1993 when Seven Hills 
Transfer Station opens. Allowing for increased waste input from Blacktown Council, 
average truck numbers are expected to fall to approximately 145 per day after mid - 1993. 

For the months of January, April and October 1992, table 2.6 shows vehicle numbers 
bringing waste to Eastern Creek depot each weekday during an average week. This table 
highlights the wide variability in traffic volumes associated with the depot. 

Table 2.6 	VEHICLE NUMBERS AT EASTERN CREEK DEPOT (1992) 

Vehicle Type Mon Tues Wed Thur Fri Sat Sun Total 

Council Jan* 121 113 70 115 97 42 1 559 
Trucks April 134 113 145 118 120 1 4 635 

Oct 126 127 156 132 118 5 3 666 

Small Jan* 533 202 121 459 550 597 552 3014 
Vehicles April 152 60 124 124 214 236 550 1461 

Oct 165 163 136 '132 152 242 357 1447 

Other Jan* 204 168 36 202 210 168 149 1142 
Trucks April 73 65 74 62 76 29 19 398 

Oct 78 82 82 78 87 65 46 518 

TOTAL Jan* 863 483 227 776 857 807 702 4715 
April 359 238 343 304 410 267 573 2494 
Oct 370 372 373 343 357 410 406 2631 

* 	January figures are prior to restriction of commercial/industrial waste 

Time of arrival of vehicles at the waste depot is given in Table 2.7, averaged for weekdays 
during the month of October, 1992. 
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Table 2.7 	WEEKDAY ARRIVAL TIMES AT EASTERN CREEK, OCTOBER 1992 

Hour No. of Trucks No. of Small Vehicles 

04.00 - 05.00 1 - 

05.00-06.00 16 - 

06:00-07:00 25 1 

07:00-08:00 27 4 

08:00 - 09:00 24 8 

09:00 - 10:00 27 17 

10:00 - 11:00 22 20 

11:00-12:00 18 23 

12:00 - 13:00 14 21 

13:00 - 14:00 17 20 

14:00 - 15:00 15 18 

15:00-16:00 6 16 

Depot Lift 

From volumetric survey it has been estimated that at the beginning of 1993 Eastern Creek 
depot had remaining capacity for approximately 1.5 million tonnes of waste. A current rates 
of waste input the depot can continue operating for approximately five years. Its actual life 
however, is subject to changes in the waste catchment, types of waste accepted and waste 
generation rates in the community. 

In mid 1993 tightened restrictions on commercial and industrial waste acceptance at Eastern 
Creek will reduce waste input to the depot by about 75000 tonnes per annum. At the same 
time closure of Grange Avenue waste depot is expected to result in redirection of 
approximately 50,000 tonnes per annum of Blacktown City's waste to Eastern Creek depot. 
Consequently there is expected to be a small net reduction in waste input which may extend 
the life of Eastern Creek by a few months. 
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2.5 	SITE LAYOUT 

I 	
Figure 2.4 shows the site layout of Eastern Creek depot. There are four landfill areas on the 
property arranged to fit between various easements and the course of Reedy Creek. At the 
present time landfill areas 1, 2 and 3 are complete and undergoing rehabilitation. 

I Waste disposal operations are taking place in the largest landfill, Area 4, where work 
commenced at the northern end approximately two years ago. Excavation of the southern 

I 	
part of Area 4 commenced during 1992. Area 4 is the source of the proposed clay/shale 
extraction for removal from site, the subject of this environmental impact statement. 

The waste depot is surrounded by a man—proof chain wire fence and has a single point of 
access to Waligrove Road. Buildings and facilities have been established in a central 
location near the entrance roadway. The largest building on site is the recycling centre which 
commenced operation during 1992. 

Figure 2.5 shows the detail of access road, fencing, earth bunds and tree planting established 

I in conjunction with the landfill in Area 4. The figure also shows the approved final contours 
for landfilling. 

I 
I

2.6 DEPOT OPERATIONS 

The method of operating the depot was described in the Review of Environmental Factors 
' 	 report submitted with the development application for the depot extension in 1989 (Mitchell 

McCotter 1989). Major features of depot operation are outlined below. 

R 	 2.6.1 Control and Direction 

I Eastern Creek depot is open to the public from 7.00 am to 4.00 pm on weekdays and from 
8.00 am to 5.00 pm on weekends. Council garbage trucks are admitted to the depot prior to 

' 	 public opening times to allow normal waste collections to proceed in the early morning 
hours. The depot is closed to the public on Good Friday and Christmas Day, although 
Council garbage trucks are admitted on these days to suit collection rosters. 

Waste vehicles enter the depot by passing through the entrance station. Trucks and heavily 
laden trailers or utilities are weighed to allow calculation of tipping fees. Charges for 1992 
and 1993 at Eastern Creek depot are given in Table 2.8. 

MITCHELL McCOTTER 

I 2.12 

I 



Figure 2.4 	SITE LAYOUT 
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Table 2.8 	TIPPING CHARGES AT EASTERN CREEK DEPOT 

Type 	 1992 Charge 	 1993 Charge 

Council Waste 	 $15.94 per tonne 	$18.90 per tonne 

sedans and station sedans 
(load under 0.3 tonne) 	 $1.90 per vehicle 	$2.00 per vehicle 

utilities, vans and trailers 
(load under 0.3 tonne) 	 $7.20 per vehicle 	$8.20 per vehicle 

loads over 0.3 tonne 	 $30.35 per tonne 	$32.80 per tonne 

tree trunks and roots 
greater than 150 mm diameter 	$50.00 per tonne 	$53.20 per tonne 

polystyrene 	 $30.35 per tonne 	 $576 per tonne 
(from 1 April 1993) 

loads containing more than 
25% paper 	 $50.00 per tonne 	not accepted 

Bulk demolition materials are not accepted. 

Waste vehicles proceed from the entrance station to the landfill disposal area or recycling 
centre. Vehicles carrying only separated recyclable materials will be admitted to the depot 
free of charge. 

For safety at the tipping face small vehicles are separated from mechanically unloaded 
vehicles and tipping vehicles. A separate working face is provided for different vehicle types 
to maintain this separation. Vehicles leave the site passing again through the entrance 
station. Exit weight is recorded where necessary to allow calculation of tipping fees. 

Facilities are provided for truck washdown so that drivers of waste collection vehicles can 
remove loose scraps from their waste containers before leaving the site. 

2.6.2 Disposal Operations 

Waste disposal operations include four separate activities: 

11 	site preparation; 
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winning cover material; 

u 	placement, compaction and covering; 

ci 	rehabilitation and aftercare. 

Preparation 

Construction of an earthen bund along most of the southern site boundary to act as a noise 
and visual barrier was one of the first functions in preparing Area 4 to receive waste. The 
bund has been planted with trees and shrubs and fitted with an irrigation system to encourage 

quick growth. 

Stormwater diversion drains have been installed on the uphill side of the landfill and a flood 
levee will be built along the Eastern Creek boundary of the fill area to prevent floodwater 

from entering the excavation in the event of a major flood. 

Preparation work has also included construction of a sealed road to the southern end of the 
site and clearing of the first waste disposal cells adjacent to the southern boundary. 

Winning Cover Material 

Cover material is being extracted progressively from the landfill area. Cover material 
extraction will progress over the site just ahead of filling operation so that the area of 

disturbance at any one time is minimised. 

Topsoil recovered from the landfill area is used to cover earthen bunds and for spreading over 
completed parts of the site. The underlying clay/shale material is then ripped with a 
bulldozer and scooped up with a scraper. Stockpiles of cover material are being created in 

the south—western corner of the site, to be used for the final stages of the landfill when 
further extraction is not possible. Extracted material is hauled by scraper either to this 
stockpile or directly to the waste disposal area where it is deposited above the working face 

for spreading over compacted waste. 

Cover material can theoretically continue to be extracted to any depth, provided the 
geological and hydrogeological characteristics of the excavation remain suitable for 
excavation and waste disposal. In practice however, unless there is an opportunity to remove 

excavated material from the site, extraction only proceeds to the extent necessary to obtain 
sufficient cover material for the expected volume of waste. Normally the volume of 
excavation would be about one half of the final volume of the landfill above original ground 

level. 

MITCHELL McCOTTER 

2.14 	 . 



The contractor may use explosives to assist excavation if this becomes necessary. 	
I 

Waste Disposal 

As waste is deposited at the working face from motor vehicles it is consolidated and 

compacted by waste compactors. Cover material is then spread over the working area to a 
depth of 150 mm. 

The landfill is raised in a series of layers or "lifts" up to three metres thick. Successive lifts 
are separated by cover material, graded to encourage shedding of rain water. As the landfill 
begins to protrude above the excavation, an external wall of cover material is constructed and 
raised with each lift. Flexible perforated pipes are laid in the above—ground parts of the 
landfill to assist movement of any leachate within the mound. 

When the final height is reached a layer of cover material 600 mm thick is placed over the 	
I landfill to form a secure cap and a base for establishment of vegetation. Where topsoil is 

available it is spread over the filled area as part of the final cap. Figure 2.6 shows an 
impression of a typical waste disposal operation in clay/shale strata. 	

I 

Decomposition of organic material in the landfill takes place initially under aerobic 
conditions. When available oxygen has been consumed, anaerobic decomposition occurs. 
The result is a compost—like material and landfill gas, primarily made up of methane and 
carbon dioxide in roughly equal proportions. When decomposition is eventually complete 

the landfill will become inert. 

Revegetation and Aftercare 

Area 4 of the landfill will be the largest of the four mounds at Eastern Creek and will be 
progressively revegetated as sections are completed. The smaller completed mounds in areas 
1 and 2 have undergone some revegetation on external walls. These areas are now to be 
more substantially revegetated following completion of landtilling. 

Progressive revegetation for Area 4 will involve seeding and planting completed sections as 
soon as the final cap has been laid. The purpose of establishing a vegetation cover is to 
control wind and water erosion and to provide a more acceptable appearance from any 

viewing locations. 

The nature of species to be used in revegetating Area 4 will depend on its final use. At the 	 I 
time development approval was granted for the site, final use was uncertain. The land is part 

of an open space corridor and intended to become part of a recreation area. 

The Waste Service will liaise with the Department of Planning to confirm the latest intentions 

for the site when selecting revegetation species. In the absence of firm proposals from the 	
I 
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Department, the area will be stabilised with grass overplanted with indigenous trees and 
shrubs. 

The Waste Service will have aftercare responsibilities on the site to monitor and control 
leachate, landfill gas, revegetation and soil erosion. This will include monitoring of surface 
water quality in Eastern and Reedy Creeks and ground water quality in permanent bores 
installed around the landfill area. Should landfill gas begin to be generated in sufficient 
quantities to cause a nuisance, apparatus will be installed to collect and dispose of the gas. 
Should there be doubt as to whether a nuisance is being caused by landfill gas, an odour 
assessment survey would be undertaken by a qualified air quality consultant. If sufficient gas 
is available it could be put to use to generate electricity. 

Sequence of Operations 

Excavation and landfilling have been taking place at the northern end of Area 4 for over 
twelve months. Operations have commenced in the southern part of the landfill area during 
1992 and will progressively fill the site in strips as shown in Figure 2.7. The existing 
excavation at the northern end will be retained as standby landfill capacity to be used in 
adverse weather conditions. 

Contractor's Equipment 

The depot is operated under contract by J Smit and Sons on behalf of the Waste Service. The 
contractor supplies and uses the following items of plant; 

o compactors; 

o bulldozers; 

Cl scrapers; 
o grader; 
Cl backhoe/front end loader; 
o excavator; 

water cart; 
o mobile sweeper; 

Cl truck washing machine; 

o transportable pump; 

o mowing equipment. 

The depot is connected to water, telephone and electricity, but is not connected to the sewer. 
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2.7 	ENVIRONMENTAL CONTROLS 

A number of environmental safeguards and controls have been incorporated in the design and 
operating procedures of the depot. Some controls have been implemented since the 
commencement of the depot while others are being introduced as workings progress to new 

areas of the site. Other controls are associated with a later stage of development and will be 
implemented when needed. Gas control equipment falls into this latter category. 

Specific controls are discussed under separate headings. 

Waste Covering 

Daily covering of waste is the most effective means for preventing environmental problems 
at the tipping face. Compaction and covering reduces litter, minimises leachate generation, 
prevents insect or vermin infestation and quickly terminates odours from incoming waste. 

Leachate 

Leachate is liquid draining from the landfill which has come in contact with waste either 
before or after the waste is covered. Leachate usually results from waste being deposited in 
wet weather or from rainwater infiltrating the landfill. There is very little leachate produced 

at Eastern Creek depot because the clay—based soils restrict infiltration. Furthermore, the 
majority of waste is deposited during dry weather and is capable of absorbing moisture after 

being covered. Pump tests and packer tests carried out by D J Douglas and Partners (1993) 

confirm that the transmissivity of the shale material surrounding the landfill is low to very 

low. In combination, these factors result in leachate being retained within the landfill. 

Operational leachate is surface runoff flowing from the working face during wet weather. It 
is collected by an earthen bund just behind the working face where it mostly evaporates. 

Truck washdown water is collected in a pond and disposed of on site by spray irrigation. 

Stormwater and Flooding 

Stormwater from covered waste near the working face is directed away from the leachate 
bund. Runoff from disturbed areas is detained on site by earthen banks, ponds and hay bales. 

The south—east corner of the site may be affected by a once in 100 year flood. This will have 
no effect on completed landfill mounds as the outer wall of earth would not be affected by 

the low floodwater velocity, predicted to be about three metres per second. 

To protect the excavation from possible flooding, an earthen wall will be built around the 

south east corner of the excavation area. 
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Noise 

I The depot is well separated from most other occupied land in the area. Near the eastern end 
of the southern boundary, Austral Bricks has developed a sales and display area close to the 

I 	
company's boundary fence. To lessen noise propagation from the waste depot into the 
Austral site an earthen wall has been constructed along much of the southern depot boundary. 
With this barrier in place noise levels from, the depot are predicted to remain within relevant 

I 	
criteria in the brick sales complex and all other occupied buildings in the vicinity of the 
depot. Noise propagation to the adjoining property to the west is screened by the stockpile of 
cover material already established near that boundary. 

Dust and Odour 

I 	Dust is being controlled primarily by sealing permanent roadways leading to landfill areas 
and water spraying unsealed roads as often as necessary. The Waste Service has agreed with 
Austral Bricks to cease waste disposal at the southern part of the site during certain wind 

I conditions. Under such circumstances waste disposal operations will move to the standby 
area at the northern end of landfill Area 4. A wind recorder has been installed at the depot so 

I

that wind conditions can be monitored. 

Rapid revegetation of completed areas and spraying of stockpiles with a bitumastic binder are 

I

also being used to limit dust generation. 

Odour is controlled by compaction and covering of waste. Sprays are available for 

I , 	immediate use on offensive loads. When landfill gas begins to be generated, collection and 
disposal apparatus will be installed if odour becomes a problem. This need cannot be 

predicted in advance. 

I Visual 

I 	Visual controls have been implemented to restrict visibility of the depot from most public 
viewing points and from occupied private property. Earthen mounds either side of the 
entrance roadway limit direct views into the depot from Waligrove Road. Another earthen 
bund along the southern boundary restricts viewing from the Austral Bricks sales and display 
area and its 'access road. Tree planting has taken place along both embankments to present a 

I 	
more pleasing appearance. Shade cloth has been installed on a section of the southern 
boundary fence and additional tree planting has taken place within Austral Bricks' property. 

I 	
Glimpses of the depot are available from the western freeway, but these are of very brief 
duration. 

I 
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Vermin and Insects 

The depot does not have a problem with vermin. Soon after it opened excessive numbers of 
silver gulls were found to be visiting the depot and nearby Prospect reservoir. A number of 
control measures were trialled culminating in the use of "squawkers" which play recorded 
distress calls at programmed intervals. This deterrent proved to be the most effective 
measure and has been used at the depot since 1987. Since then there have been insignificant 
numbers of birds at Eastern Creek depot. 

There has not at any time been a problem with rats or insects at the depot as these pests are 
controlled by daily covering of waste. 

Litter 

Litter outside the depot is controlled by a daily inspection and pick up on Wallgrove Road 
along the depot frontage and extending along part of the frontage of neighbouring properties. 
The Waste Service has also agreed to inspect the access roadway to Austral Bricks sales and 
display area on a daily basis while waste disposal operations are being carried out on the 
southern part of the site. 

Litter is collected inside the depot as often as necessary, particularly after strong winds. 
Temporary litter fences are being used at the southern end of the landfill to catch windblown 
litter. 
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Chapter 3 

THE PROPOSAL 

There are two parts to the proposal. Development approval is being sought to: 

ci 	extract additional clay/shale from Eastern Creek waste depot and remove this 
material from the site to destinations where it is required; 

ci 	continue to operate the waste depot to fill the airspace approved in 1990 and the 
additional airspace to be obtained by removal of clay/shale. 

Operation of the waste depot has been described in Chapter 2 of this document. Extraction of 
additional clay/shale and its removal from site is described below. 

3.1 	ADDiTIONAL EXCAVATION 

Excavation of clay/shale for removal from site will occur within the area of land to be filled 
with waste. The effect of removing this material will be to deepen the excavation, but will 
not increase the excavation area. 

The type of material to be taken from the site will depend on its intended usage. Brick 
makers for example, will be very selective of the material they accept. The most desirable 
lighter burning shale can occur in bands of strata interspersed with material of little or no 
worth for brick making. Clays from the weathered surface zone also have potential for tile 
and pipe making and as a blending material in brick manufacture. Other potential users of 
excavated material such as developers seeking clean fill, or waste depot operators seeking• 
cover material, may not be discriminating as to the type of material accepted. 

It will be of no consequence whether the material to be removed from the site comes from 
near the surface or from deeper strata near the base of the excavation. The Waste Service 
will not however, allow the natural topsoil to be transported away as this will be required for 
use in rehabilitation. 
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3.1.1 Depth of Excavation 

During 1991 and 1992 the Waste Service's contractor extracted cover material from Area 4 
for use in depot operations. Some of this material was utilised for covering waste in Area 3, 
some for waste covering in Area 4 and the remainder was stockpiled in the south western 
corner of the site. Excavation to date has proceeded to a depth of about eight to ten metres 
below natural ground level. 

Excavation can continue in Area 4 until advancing waste disposal operations require all of 
the area to be covered with waste. The depth of excavation would be limited by the amount 
which can be excavated during this window of time and the willingness of receptors to take 
the excavated material. Other factors with potential to influence excavation depth include 
suitability of material and hydrogeology of the pit. 

Eastern Creek depot is sited in Bringelly Shale described by the Department of Mineral 	
I Resources as "a complex and variable geological unit comprising claystone, siltstone, 

laminate and sandstone". Perhaps the best indication of the depth of this material can be 
gained from the brickworks immediately to the south. The brickworks management advised 
that extraction has taken place to 40 metres and drilling to 65 metres proving a continuous 
clay/shale resource. 	

i 
During 1990, the Waste Service drilled eighteen test boreholes into Area 4 to a depth of 
approximately twelve metres. Records were made of the time taken for the bore to proceed 
each metre into the ground. Results indicated a fairly uniform strata across the site with a 
band of harder material lying generally between three and seven metres depth and a lesser 
band between nine and eleven metres. 

Towards the end of 1992, DJ Douglas and Partners carried out a hydrogeological study of 
Area 4 (D J Douglas 1993). Five vertical bores were drilled to a depth of 15 metres. After 
removing the overburden soil with an auger, the bedrock was core drilled to provide a 
stratigraphic sequence. The results are shown in Table 3.1. 
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Table 3.1 	GENERALISED STRATIGRAPHIC SEQUENCE 

Approx. depth to 
layer interface 

Description 

Surface 
Silty clay/clayey silt/shale filling 

3.2 to 4.85 
Very low to low strength siltstone and shale, moderately weathered 
and highly fractured 

6.4 to 7.2 
Medium strength and high strength fresh slightly fractured siltstone 
and shale 

15.0 

Source: Douglas (1993) 

These results confirm the expectation that material in Area 4 will be suitable for excavation 
and removal from the site. At this stage it is expected that removal of clay/shale might 
involve excavation for approximately three metres additional depth, below that required for 
waste disposal operations, over most of the 25 hectare landfill. Provided clay/shale and other 
suitable strata continue to be encountered, there is no reason why excavation could not 
proceed to greater depths. 

Factors limiting excavation depth will be the rate at which recipients are prepared to receive 

I
excavated material and the ever—present requirement for the depot to dispose of incoming 
waste. Once it becomes necessary to commence waste disposal in any particular working 

I
area or cell of the landfill, further extraction in that cell will not be possible. 

Without export of clay/shale, the maximum thickness of landfill would be approximately 20 

I 	
metres (13 metres above natural ground, 7 metres below). An additional three metres of 
excavation would increase this maximum thickness to about 23 metres. 

3.1.2 Excavation, Loading and Stockpiling 

I 	At the present time the Waste Service's contractor excavates the site by ripping the bedded 
shale with a bulldozer and then collecting the material with scrapers. While blasting has not 
been used at the depot to date, some minor lossening of material with explosives may be 

I
required for a deeper excavation. 
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Material to be transported from the site will be loaded by a tracked excavator into 25—tonne 
trucks. Alternatively a front end loader may be used for this purpose if the material is pre—
ripped by a bulldozer. It is estimated that a 25—tonne truck can be filled by an excavator in 
approximately three minutes. Allowing for manoeuvring and weighing, a truck could depart 
from the site about every five minutes, if sufficient trucks were assigned to the task. 

Brickworks contacted during preparation of this document indicated that they would wish to 
supervise excavation of material destined for their works and may take core samples each day 
for firing to confirm continuing suitability of the material. 

The nearest brickworks is just south of the Warragamba—Prospect water pipelines which 
adjoin the southern boundary of the waste depot. This company has suggested that 
significant savings could be made if material were to be collected and delivered to its 
premises by scraper. This could only be achieved if a private haul road were to be developed 
within another adjoining property so that scrapers could cross the pipelines where they are 
underground beside Horsley Road. The Waste Service does not wish to pursue that option at 
the present time and hence it is not part of the current proposal. 

The Waste Service would prefer that material to be removed from the site be taken away 
immediately it is excavated. There is some potential to further stockpile excavated material 
within the waste depot but this could be on a short—term basis only. Temporary stockpiling 
could take place over the area still to be used for landfilling, provided topsoil is firstly 
removed. 

The Waste Service may decide to temporarily stockpile additional cover material, if this has 
to be excavated as overburden to uncover useful clay/shale intended for removal from site. If 
the recipients of clay/shale wish to carry out some blending of material within the depot site, 
the Waste Service may agree to temporary stockpiling for this purpose also, provided the 
stockpile can be confined to the future landfill area and does not interfere with normal depot 
operations. 

3.2 TRANSPORT 

3.2.1 Likely Volumes and Destinations 

With a single excavator working and trucks dispatched from the depot at the maximum rate 
of one every five minutes, approximately 2400 tonnes of material could be moved in an eight 
hour day, carried in 96 truckloads. 

The Waste Service has indicated it does not intend to operate more than one excavator on the 
site, so 2400 tonnes per day is considered to be the theoretical maximum rate of removal. 
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I 	The further the destination of trucks however, the lesser will be the rate of removal it would 

be unlikely that sufficient trucks would be assigned to maintain a five minute dispatch rate. I Discussions have been held with representatives of the Austral Brick Company Pty Ltd, PGH 
Clay Bricks and Payers, Boral Bricks (NSW) Pty Ltd and CSR/Readymix. Each company 

I 

	

	
indicated an interest in receiving suitable clay/shale from Eastern Creek waste depot subject 
to their requirements at the time and satisfactory commercial arrangements being entered 
into. I Each company was requested to give an indication of the likely maximum volume and rate of 
acceptance of clay/shale which could be taken if material met the company's requirements 
and commercial arrangements were satisfactory. 

I 	
Advice from the four companies was as follows: 

Austral: 	This company operates a brickworks and quarry just a few hundred metres 
from the waste depot and consequently has a good understanding of the I type of strata to be encountered on the site. Austral regards red, white and 
brown clay and brown shale as suitable material for its needs. This 

I 

	

	
material is expected to be found in the uppermost three metres. 
Underlying blue shales are of no interest to the company. Subject to 
suitability and commercial arrangements, Austral envisages accepting the 

I 

	

	
uppermost three metres of material (less topsoil) from the remaining 
undisturbed part of the landfill area. This amounts to about 500,000 cubic 
metres or about 0.8 million tonnes. The company would be prepared to ,  

I 

	

	 stockpile the material in an existing quarry and anticipates a rate of 
receival between 2,000 and 3,000 tonnes per day. The company had some 
doubts however, that the value of this material would warrant its being 

I 

	

	 transported by truck. A private haul road for scrapers or a conveyor 
system were suggested as possible alternatives. I 	PGH: 	This company expressed interest in importing clay to its Horsley Park and 
Cecil Park brickworks. At the time of discussion about 70,000 to 90,000 

I 

	

	
tonnes of feedstock was imported annually to the Horsley Park plant from 
sources further afield than Eastern Creek. Any material taken from the, 
waste depot would substitute for these existing imports and hence would 

I 

	

	
have' a net effect of reducing truck kilometres on the road system. The 
company anticipates that up to 30,000 tonnes of clay/shale could be 
sourced each year at the waste depot for Horsley Park and 60,000 tonnes 

I 	
for Cecil Park, provided the valued 'cream burning material was available 
and satisfactory commercial arrangements could be entered into. The 
company would expect to take this material over a limited part of the year 

I
so that a blended stockpile can be prepared to achieve uniformity. Again a 
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rate of removal of between 2,000 and 3,000 tonnes per day could be 
anticipated. The period of the year to shift clay/shale would be 
determined by the company's need to receive the material. The company 
may consider taking some poorer quality material subject to commercial 
arrangements. This would be unlikely to alter the maximum rate of 
removal, but could extend the period of time during which material 
transport occurs. 

Boral: 	This company uses about 120,000 tonnes of light burning clay/shale per 
annum at its Badgerys Creek plant and will use a similar quantity at the 
Bringelly brickworks. At the present time adequate supplies of material 
are able to be won on the sites. However, the company would be prepared 
to import up to one third of these requirements to both works subject to 
satisfactory commercial arrangements. This could amount to 40,000 
tonnes at each plant per year, transported in three particular months to 
match the company's cyclic winning and stockpiling program. About 700 
tonnes per day would need to be transported to each brickworks under this 
arrangement. 

CSR/Readymix: Development approval has recently been granted to this company for 
rehabilitation of the Erskine Park hard rock quarry using non—putrescible 
waste. The project provides for stockpiled quarry overburden to be used 
as cover material with the balance being obtained by excavation of 
adjoining grasslands. The company would be interested in receiving 
clay/shale from Eastern Creek to eliminate or reduce the need for 
grassland excavation. 	Subject to commercial arrangements, and 
stockpiling capability, the company has the capacity to receive excavated 
material as it is won from Eastern Creek depot. Cover material imported 
from Eastern Creek would be stockpiled at the quarry until it required in 
the quarryfill. On this basis material could be transported to Erskine Park 
at the rate of excavation. A maximum rate of 2,400 tonnes per day has 
been used for the basis of impact assessment. 

In summary, the three brickworks and one landfill operator which were contacted have 
expressed interest in receiving clay/shale, provided the material is suitable for their needs and 
commercial arrangements can be agreed. A general comment received from the brickworks 
is that a large portion of material likely to be excavated will either be unsuitable for 
brickmaking or of so little value that its transport would not be justified. Each of the brick 
works has its own supplies of poorer quality material. Under these circumstances the Waste 
Service may find that the bulk of material is directed to destinations other than brickworks. 

Table 3.1 summarises advice received from the four companies contacted. 
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Table 3.1 	ACCEPTANCE OF CLAY/SHALE 

Company Maximum quantity suggested Maximum rate of acceptance 
tonnes/day 

Austral 800,000 tonnes 2,400 
No. 2 Horsley Park 

PGH 30,000 t/y 2,400 
Horsley Park 

PGH 30,000 t/y 2,400 
Cecil Park 

Boral 40,000 t/y 700 
Badgerys Creek 

Boral 40,000 t/y 700 
Bringelly 

CSRlReadyniix unlimited 2,400. 

Erskine Park 

It would not be possible for all potential recipients to import material simultaneously at the 
maximum suggested rate; The light—burning shale valued by brickworks is not predicted to 
be present in sufficient quantity to allow this to occur. Even if abundant resources were 
available, practical limitations at the waste depot will restrict the rate of removal. A probable 
scenario is that the Waste Service will despatch excavated material to one recipient at a time 

at the rate of extraction, depending on commercial arrangements. As with any extractive 
industry the precise destination of the product is subject to negotiation with potential 
"customers" from time to time. 

3.2.2 Transport Routes 

Figure 3.1 shows the location of identified potential recipients of clay/shale. Although 
Eastern Creek waste depot is in the City of Blacktown, three potential recipients are in the 
City of Fairfield, two in the City of Liverpool and one in the City of Penrith. 

Other destinations for excavated material may emerge in future years. The Waste Service 
will make excavated material available to any lawful recipient subject to favourable 
commercial terms, the quantities which are required and the rate of removal. 
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Transport routes highlighted on Figure 3.1 are as follows: 

PGH, Horsley Park: via Wallgrove Road and Old Wallgrove Road, 3 km 

Austral No. 2, Horsley Park: via Wallgrove Road, The Horsley Drive, Ferrers 

Road, 7 km 

PGH, Cecil Park: via Wallgrove Road, Elizabeth Drive, Cecil Road, 7.5 km 

Boral, Badgerys Creek: via Wallgrove Road, Elizabeth Drive, Martin Road, 17 km 

Boral, Bringelly: via Wallgrove Road, Elizabeth Drive, Badgerys Creek Road, The 
Northern Road, Greendale Road, 25 km 

CSR/Readymix, Erskine park: via either - 

Wallgrove Road, Western Freeway, Erskine Park Road, Mamre Road, 12 km; or 

Wallgrove Road, Great Western Highway, Mamre Road, 17 km; or 

Wallgrove Road, Elizabeth Drive, Mamre Road, 19 km. 

Heavy vehicles are permitted on all of the nominated roads. Controlling authorities for the 

roads are as follows: 

Roads and Traffic Authority - Wallgrove Road, The Horsley Drive, Elizabeth Drive, 
The Northern Road, Western Freeway, Great Western Highway and Erskine Park 

Road; 

Blacktown City Council - Old Wallgrove Road; 

Fairfield City Council - Ferrers Road, Cecil Road; 

Liverpool City Council - Martin Road, Badgerys Creek Road, Greendale Road. 

3.2.3 Vehicle Numbers and Times 

It is anticipated that standard 25—tonne bogie trucks will be used to transport excavated 
material from the site. At a maximum expected rate of 2,400 tonnes per day, 96 truckloads 
would be required. 
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For comparison purposes, for the twelve month period to March 1991 an average of about 	 1 
315 waste trucks visited the depot every day. The weekday average was higher than this 
figure as the majority of truckloads arrive from Monday to Friday. During 1992, restrictions 
on commercial and industrial waste reduced truck numbers to an average of 162 trucks per 
day. Further restrictions later this year, partially offset by the effects of closure of Grange 
Avenue depot, will reduce waste truck numbers to an estimated 145 trucks per day. 
Clay/shale trucks would replace some of the reduction in commercial waste vehicles, still 
resulting in a significant reduction in truck numbers from 1991 levels. 

Removal of clay/shale from the site will be permitted between the hours of 7 am and 3 pm 
Monday to Friday. This will closely match present patterns of activity on the depot site. At 
weekends only minor excavation is carried out to cover the small portion of waste received 
on those days. It is not proposed to introduce a major work change at this low activity time 
of the week. 

I 
3.3 	CONSEQUENCES FOR THE DEPOT 	 I 
3.3.1 Waste Disposal Operations 

Removal of clay/shale from the depot will not have any significant effect on waste disposal 
operations. The sequence of filling the remaining landfill area will not be altered, but it will 
take more time to fill each segment or cell owing to the greater quantity of waste 
accommodated within the deeper excavation. 

Export of clay/shale will require the area being excavated at any one time to be slightly larger 
than would be required for extraction of cover material only. This is because of the physical 
requirements of excavating to greater depths (longer access ramps and side batters) and the 
need to provide an area for truck loading as well as scraper operation. If clay/shale suitable 
for brickmaking is found to lie below unwanted material, the Waste Service may choose to 
excavate the overburden and temporarily stockpile on site for progressive use as cover 	 I material. Such temporary stockpiling would occur either on existing stockpile areas or within 
the area proposed for landfilling. 

The proposal will not alter the hours of opening of the depot but may require employment of 
one extra person to operate the excavator on a more continuous basis than at present. Work 
opportunities will also be created for private truck operators. 

I 
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3.3.2 Extension to Depot Life 

The purpose for extracting additional clay/shale and removing it from site is to increase the 

I 

	

	capacity of the depot for waste disposal and hence extend its life. As indicated in Section 
3.1.1 it is expected at this stage that removal of clay/shale will permit an extra three metres of 

I
excavation over most of the 25 hectare landfill Area 4. 

If suitable arrangements can be made for recipients to take this volume of material it will 

I 	
increase the remaining capacity of the depot by approximately 50% and extend the life of 
waste disposal operations by a further two to three years. Removal of clay/shale would cease 
approximately two years before landfilling is completed as it would then be necessary to 

I 	cover the final cell of the excavation with waste and complete the mound to approved 
contours. 

I 3.3.3 Environmental Safeguards 

I 	Environmental effects of the proposal will largely be controlled by safeguards already 
incorporated into depot design and operating procedures. Some specific environmental 

I
.  safeguards to be modified or introduced with the proposal are outlined below: 

Containment 

I Should deeper excavation uncover significant discontinuities in the strata or other defects 
which call into question the ability of the ground to contain leachate, the Waste Service will 

I 	
seal such locations with a clay barrier. This same safeguard is available for use in current 
depot operations but has not been required to date. 

Water Management 

Leachate containment will be unaltered as a result of the deeper excavation. The area of the 

I 	landfill is not being changed, hence exposure to rainfall will not alter. Operational leachate, 
surface runoff from the working face, will be generated for a longer period of time because of 
the extension to depot life. This liquid will be disposed of by evaporation or land spraying, 

I as at present. 

Stormwater management will be adjusted to take account of the larger area of excavation 

I required at any one time and any temporary stockpiles of extracted material. 

I
Gas Control 

A deeper landfill can increase surface concentrations of landfill gas. A second factor 

I pointing to this outcome is the increased proportion of putrescible waste now being received 
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at the depot,. resulting from restrictions on commercial and industrial waste. The need for 
installation of a gas extraction system will be monitored, as before. 

The Waste Service has already undertaken to install gas extraction apparatus at the depot, if 
this becomes necessary. 

Dust 

A faster rate of excavation will result in more intense usage of unsealed operational roads 
within the depot. The Waste Service's contractor will consequently be required to increase 
the rate of application of dust suppression sprays as necessary to ensure air quality objectives 
are met. Dust control measures will also be extended to any temporary stockpiles of cover 
material. 

Noise 

The only additional machinery to be introduced to the depot will be haulage trucks. The 
depot operator already uses an excavator on the site when required. Peak noise levels from 
excavation plant will therefore not increase, although the operation of machinery will become 
more continuous at times when trucks are being l6aded. The depot's neighbours are 
safeguarded by distance and physical barriers from excavation noise on the site. A limitation 
of working hours to between 7 am and 5 pm Monday to Friday, will ensure the existing noise 
regime will not be changed on weekends or at night. 

The noise level from trucks hauling clay/shale from the site requires no further safeguards as 
the number of these vehicles, when added to waste vehicles currently visiting the site, will 
still be fewer than average daily truck numbers entering the site during the whole of 1991 and 
preceeding years. 

MITCHELL McCOTTER 

3.11 



I. 
4. EWl ON IENTAL AS)E)SE lElff 



Chapter 4 

I 	ENVIRONMENTAL ASSESSMENT 

U 	
The existing environment likely to be affected by the proposal is that of an operating waste 

I 	
disposal depot. Extraction of additional clay/shale and its removal from site will be an 
ancillary activity which will not alter the character of operations in the depot. Many users of 
the depot may not discern that the ancillary activity was occurring. 

Extraction of clay/shale for removal from any location will not occur until the extraction area 
has been cleared and stripped of topsoil for the purposes of waste disposal. Clay/shale 

I 	removal will not create a need to disturb any new areas of land. The additional work at the 
depot will take place entirely below ground level within excavations that are created for 
waste disposal purposes. The functioning of water management structures 

I 	
and water quality 

controls at the waste depot will be little affected by deeper excavation. There will be very 
little effect on waste disposal operations and depot management. 

I The existing environment also includes the road network upon which clay/shale may be 
transported to its destination and the traffic conditions pertaining to those roads. 

I This environmental assessment considers environmental matters relevant to the proposal by 
describing the existing environment, explaining the changes which will occur and examining 

I 	
the likely effects of those changes for each issue. One effect of the proposal is an extension 
in the life of the depot which would require a continuation of existing operational impacts for 
a further period estimated to be two to three years beyond the current five-year life 

I 	expectancy. 

4.1 	LAND USE AND PLANNING 

I The site of the proposal is a solid waste depot, operated by the Waste Recycling and 
Processing Service. Surrounding land uses are indicated on Figure 4.1 and include poultry 
farming, quarrying, grazing, cleared vacant land, brickworks, a brick sales centre, above 

I ground water supply pipelines, a racing circuit and a theme park. 

I 	
The nearest residence to the site is on the poultry farm fronting Wallgrove Road, a few 
hundred metres west of the depot boundary. Other dwellings are located 400-500 metres 
east of the site along Horsley Road. 

I 
MITCHELL McCOTTER 

1. 	 4.1 



RESERVOIR 
EL 

hilli1I 

Figure 4.1 	SURROUNDING LAND USE 



I. 

I The waste depot is traversed by two electricity transmission lines and three buried pipelines 
for oil, gas and water. 

1 	The site is within the City of Blacktown, just north of the boundary with the City of Fairfield. 
The local government boundary is along the southern side of the Water Board's Warragamba 

I
-  Prospect pipeline. 

The site was formerly zoned 5(a) Corridor under the City of Blacktown Local Environmental 

I 	
Plan, 1988. In October 1989 however, the site and some adjoining land was excised from the 
LEP by State Environmental Planning Policy No. 29 - Western Sydney Recreation Area. 
SEPP 29 is primarily aimed at enabling the development of a recreation area of State 

I 	
significance. Another aim of the policy is to allow development for public authority 
undertakings and infrastructure to be carried out. 

1 	Clause 9 of the SEPP provides that "a public authority may, with the consent of the Minister, 
carry out development for any purpose in the exercise of its functions". The Waste Service is 

I 	
a public authority and the proposed removal of clay/shale is being carried out for the purpose 
of extending the life of a waste disposal depot. Hence, the proposal is permissible with the 

consent of the Minister for Planning. 

I Sydney Regional Environmental Plan No. 20, Hawkesbury—Nepean River provides a 
framework for planning along the Hawkesbury—Nepean valley. Most of the City, of 

I
Blacktown including Eastern Creek waste depot is affected by the plan. The aims of the plan 
in relation to extractive industries are intended to protect the river, its water quality and 
wildlife habitats. Consent authorities are required to ensure that proposed developments are 

I , 	consistent with the aims of SREP 20 before granting consent and to take into account the 

following matters: 

I D 	water quality; 

u 	significant vegetation habitats (including wetlands); 

D 	extraction; 

I D 	environmental heritage and scenic quality; 

D 	recreation and tourism; 

I
D 	agriculture; 

o 	the planning report accompanying SREP 20; and 

D 	representations made by public authorities. 

I The Department of Planning has identified water quality as the potential issue of most 
relevance to the river system from the proposal at Eastern Creek depot. 

Sydney Regional Environmental Plan No. 9 - (Extractive Industry) is aimed primarily at 
facilitating the development of extractive resources in the Sydney Metropolitan Area. In 

I '  relation to the Eastern Creek waste depot site, the plan's objective is to ensure that 
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encroachment by urban development does not prevent existing extractive industries (nearby 
clay quarries owned by brickworks) from realising their full potential. 

The operative Clause in SREP No. 9 for this site is Clause 12 which provides that the Council 
shall not consent to development on the land except with the concurrence of the Secretary of 
the Department of Planning and the Director of the Environment Protection Authority. The 
Council however, is no longer the consent authority, by virtue of SEPP 29 - this role has 
passed to the Minister for Planning. Since SREP 9 binds only the Council and not the 
consent authority, it has no bearing on determination of the application. 

Notwithstanding that concurrence is not required, the Department of Mineral Resources has 
indicated agreement with the proposal and identified merit in winning the clay/shale resource 
for productive purposes. 

4.2 	ROADS AND TRAFFIC 

4.2.1 Study. Area and Road Network 

Eastern Creek waste depot is located off Wallgrove Road about 1.6 kilometres south of the 
F4 Freeway. The area considered in the traffic analysis extends from the Great Western 
Highway in the north to Bringelly in the south and is shown in Figure 3.1. Within this area 
are several likely recipients for extracted clay/shale from the depot. The major roads within 
this area are: 

Western Freeway; 
Great Western Highway; 
Wallgrove Road; 
The Horsley Drive; 

Cl 	Elizabeth Drive; 
Badgery's Creek Road; 
Mamre Road; 
Erskine Park Road. 

The Western Freeway and The Great Western Highway are the major east—west arterial 
routes in the area. The Western Freeway is a four lane freeway standard road that has ramp 
intersections at Wallgrove Road (all directions), Erskine Park Road (east facing ramps only) 
and Mamre Road (west facing ramps only). 

The Great Western Highway is a six lane divided arterial road with traffic signal controlled 
intersections at the major cross roads; Wallgrove Road, Minchin Drive, Carlisle Avenue, 
Roper Road, Bennett Road, Sydney Street, Glossop Street and Mamre Road. 
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Wallgrove Road provides access to the waste depot. Wallgrove Road is an arterial road I 	(MR515) and extends from the Great Western Highway to Elizabeth Drive. It is a two lane 
roadway over most of its length, with a travelled way of about seven metres. The section of 
road from the F4 Freeway to the intersection with Old Wallgrove Road is a divided I 	carriageway with two traffic lanes in either direction. The intersection of the waste depot 
access road with Wallgrove Road provides for a NAASRA Type B right turn facility. This 
layout allows traffic from the south to pass vehicles turning right into the waste depot. 

I Wallgrove Road intersects with The Horsley Drive about 3.2 km south of the waste depot 
entrance. The intersection is a roundabout with localised road widening to four lanes on the 

' 	 approach to the roundabout entry. A large proportion of the traffic travelling along 
Wallgrove Road is travelling to or from the Fairfield/Bosley Park area and uses The Horsley I 	Drive as the main route. 

The Horsley Drive from Wallgrove Road to Ferrers Road is a three lane roadway with a 10 
metre travelled way width. Wallgrove Road between The Horsley Drive and Elizabeth Drive I 

	

	has recently been reconstructed to provide a concrete pavement and a seven metre 
carriageway width. A new roundabout has recently been completed at the junction of 

I

Wallgrove Road and Elizabeth Drive. 

Elizabeth Drive from Wallgrove Road to Badgery's Creek Road is a two lane roadway with a I 	seven metre travelled way. There is one section of road between Mamre Road and Duff 
Road where there is an additional climbing lane for eastbound traffic. Badgery's Creek Road 
is a réltively lightly trafficked two lane rural road. 

Mamre Road and Erskine Park are both classified main roads. These roads serve the 
developing urban areas of St Clair and Erskine Park, the rural areas between Erskine Park 
andKemps Creek and a proportion of through traffic from other parts of the Sydney 

Metropolitan Area. I 	Mamre Road is a high standard two lane rural road from Kemps Creek through to just south 
of the Western Freeway. There are high standard rural type C intersections at the CSR I 	Readymix access to the south of Erskine Park Road and at the Erskine Park Road T— 
intersection. Mamre Road is a four lane road between the Western Freeway and the Great 
Western Highway. 

I The major proportion of Erskine Park Road is a four lane divided urban road with restricted 
property access at the frontages and protected right turn bays within the grassed median strip I 	at major intersections. Erskine Park Road has a short 1.5 km rural section at the southern end 
which has recently been improved by the RTA. This short rural section is relatively lightly 

trafficked. 

I 
M ITCFIELL McCOTTER 

1 .. . 	 4.4 I 



I 

4.2.2 Existing Traffic Volumes 

The Roads and Traffic Authority regularly records traffic volumes on the arterial roads in the 
study area. Table 4.1 shows the flows recorded between 1981 and 1989, the year of latest 
published figures. 

Table 4.1 	EXISTING TRAFFIC VOLUMES (AADT) 

Road 1981 1983 1985 1987 1989 

Western Freeway (E of Wallgrove Rd) 19320 22680 23976 37864 40527 

Great Western Freeway (Ropers Creek) 33580 36640 39988 33520 39341 
Wallgrove Road (South of F4 Freeway) 18890 19160 21316 24383 28571 

Wallgrove Road (North of Elizabeth Drive) 8530 8990 8866 8585 9671 
The Horsley Drive (East of Waligrove Rd) 11240 11210 14388 16629 20374 
Elizabeth Drive (West of Wallgrove Rd 11010 12010 15510 16070 16527 
Elizabeth Drive (West of Mamre Rd) 7920 8330 8408 9264 10330 
Mamre Road (St Marys) 10420 12400 15234 18417 - 
Mamre Road (Kemps Creek) 5750 7190 8550 8346 - 
Erskine Park Road (N/Chatsworth) - - 2650 10430 - 
Erskine Park Road (N/Lenore Lane) - - 1570 2000 - 

Sources: Roads and Traffic Authority, New South Wales, Traffic Volumes and Supplementary Data - Sydney, Parramatta & 

B!acktown Division and Penrith City Council counts for Erskine Park Road 

The traffic volume at the entrance to the waste depot on Wallgrove Road is lower than the 
28,571 vehicles per day recorded at the Freeway because of the traffic contribution from 
Australia's Wonderland and developments along Old Wallgrove Road. The table indicates 
that there is a significant drop in the traffic volume on Wallgrove Road south of The Horsley 
Drive intersection suggesting that a large proportion of the Wallgrove Road traffic turns into 
The Horsley Drive. Traffic volumes in the area have shown a steady growth since 1981. The 
average growth rate is between 4% and 5% per annum. 

Peak traffic volumes on Wallgrove Road occur between 7 am and 8 am and between 5 pm 
and 6 pm. The clay/shale extraction traffic would be generated between 7 am and 3 pm and 
would generally only coincide with peak hour traffic during the morning peak. In the 
morning peak the major flow is southbound. The morning peak volume is about 2410 
vehicles per hour, (1760 southbound and 650 northbound). Sample surveys undertaken in 
August 1991 indicate that heavy goods vehicles comprise about 8% of the total traffic on 
Wallgrove Road. 6% on Mamre Road and 3% on Erskine Park Road. 
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I 4.2.3 Former Traffic Levels at Eastern Creek 

V 	
In its Annual Report for 1990/91 the Waste Service indicated that for the 12 month period 
from 1 April 1990 to 31 March 1991 a total of 115,211 trucks and 85,668 light vehicles 
entered the Eastern Creek waste depot, see Table 4.2. This is an average of 550 vehicles per 

I 	
day. These traffic levels were experienced prior to restrictions on commercial and industrial 
waste, introduced in January 1992. Previous traffic studies (GHD, 1989) have shown that 
only 20% of depot traffic originates from the south. Average payload per truck carrying ' 	domestic garbage was 5.5 tonnes. The average for vehicles carrying commercial and 

industrial waste was 2.5 tonnes. 

Table 4.2 	WASTE DEPOT TRAFFIC (1990/91) 

Vehicle Type 	 Annual Flow 	 Average Daily 

Light Vehicles 	 85,668 	 235 

Trucks 	 115,211 	 315 

Total 	 200,879 	 550 

1 	
4.2.4 Clay Haulage Traffic 

A probable maximum of 2400 tonnes per day which represents an upper limit of 625,000 

I tonnes per annum could be transported from Eastern Creek site to brick factories or other 
recipients. Some potential users of the clay have been identified in Section 3.2.1. 

I It has been assumed that clay/shale will be transported in triaxle articulated tippers, capable 
of carrying 25 tonnes. The average load per truck is assumed to be 18 cubic metres. This 

I 	
equates to about 96 truck loads per day from the site. The worst case situation will be if all 
96 truck loads are headed either north or south on Wallgrove Road. It is assumed the clay 
will be transported using contractors, this will mean that the trucks will be garaged off—site at 

I 	
night. Truck drivers will bring the trucks from overnight storage to the waste depot each 
morning and remove them from the run each afternoOn. 

1 	4.2.5 Regional Traffic Impacts 

The traffic impact of clay/shale transport trucks has been conservatively assessed on the basis 

I 	that all 96 truckloads in any one day can potentially travel on any one of the possible 

transport routes outlined in Figure 3.1. 
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A summary table of existing daily traffic and truck volumes on the major transport routes is 
presented in Table 4.3 to illustrate the maximum potential increases in truck traffic that could 
result from clay extraction. Haulage of clay/shale could generate a maximum of 96 
truckloads (192 truck movements) on any particular day on any of the roads in Table 4.3. 

Clay/shale haulage traffic would have minimal impact on existing truck traffic volumes on 
the Western Freeway and Wallgrove Road which are the major truck routes in the study area. 
The truck traffic volume increases would be less than 10% on these roads at times of peak 
clay extraction at Eastern Creek. 
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Table 4.3 	POTENTIAL TRUCK TRAFFIC INCREASES RESULT[NG FROM CLAY 
HAULAGE 

Road Existing Daily 

Traffic Volume 

1989 or 1991 

Percentage 

Heavy 

Vehicles 

Existing Heavy 

Vehicle Volume 

Per Day 

Maximum % Truck 

Increase with Clay 

Haulage 

Western Freeway 41 000 7% 2900 + 7% 

of Wallgrove) 

Great Western 39000 20/., 800 + 24% 

Highway (at 

Ropes Creek) 

Wallgrove Road 29 000 8% 2300 + 8% 

(South of 174) 

Wallgrove Road 10000.  6% (EST) 600 + 32% 

(North of 

Elizabeth Dr) 

The Horsley Drive 20 000 6% (EST) 1200 + 16% 

(East of Wallgrove) 

Elizabeth Drive 17 000 6% (EST) 1000 + 19% 

(at Wallgrove) 

Elizabeth Drive 10 000 6% (EST) 600 + 32% 

(West of Mamre) - 

Mamre Road 20 000 5% 1000 + 19% 

(at F4) 

Mamre Road 11 500 6% 700 +27% 

(South of Erskine 

Park) 

Erskine Park Road 14500 3% 500 +38% 

(South of Chatsworth) 

(EST) 	estimated from traffic on other roads in the area. 
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I 
Clay/shale haulage traffic would represent potential increases of between 16% and 38% on 	 I the other major roads in the study area: The Great Western Highway, Horsley Drive, 
Elizabeth Drive, Mamre Road and Erskine Park Road. These increases would be noticeable 
on peak days for clay haulage when traffic from Eastern Creek used either of these routes. 	 I 
However on an overall annual basis the truck traffic volume increases would be of more 
marginal significance. 

Clay/shale haulage traffic would be potentially significant in the short term on Erskine Park 
Road which currently carries the lowest volume of truck traffic of the transport routes in 
Table 4.3. Erskine Park Road has until recently been used primarily by the residential traffic 
from the suburbs of Erskine Park and St Clair with only a relatively small proportion of 
commercial traffic from other sources such as the former Readymix quarrying operations at 
Erskine Park. 

In the future, general traffic and truck traffic volumes using Erskine Park Road are projected 
to increase significantly as a result of the future employment area development at the south of 
Erskine Park and the future waste depot operations at the Readymix quarry site. The 
background truck traffic volumes using Erskine Park Road are projected to increase by more 	 I than double during the next ten years. 

The potential truck traffic increases from clay haulage traffic are relatively short term and are 	 I 
of much lower significance than the overall long term traffic growth projections for Erskine 
Park Road. The carriageways of Erskine Park Road have been constructed with due regard to 
its longer term planned function as a major arterial route of regional significance. The road 
has dual carriageways with sealed shoulders, a wide median strip with protected right turn 
bays, restricted property access at the frontages and generally adequate setbacks for adjoining 
residential properties. 

The assessment of potential transport routes in Table 4.3 does not include the final sections to 
the various nominated destinations which generally involve minor roads. These roads, Old 
Wallgrove Road, Ferrers Road, Cecil Road, Martin Road (Badgerys Creek), Bringelly Road 
(West of Bringelly) and Erskine Park Road (South of Lenore Lane) are all relatively lightly 
trafficked by general traffic but have significant existing truck traffic as a result of the 
commercial/industrial operations served. The addition of clay haulage traffic from Eastern 
Creek is not therefore considered to be significant on these roads. 	 I 

4.2.6 Local Traffic Impacts 	 I 
The future peak hour turning traffic impacts have also been investigated for morning peak 
hour traffic conditions, 7 am to 8 am, at the Wallgrove Road access to Eastern Creek, for the 
potential worst case situations, whereby 96 daily truckloads would be headed either north or 
south from the site. 	

I 
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Restrictions on commercial and industrial waste at Eastern Creek have reduced traffic levels 
at the depot. Average daily truck traffic in the eight months to February 1993 was 162 trucks 
which is about half of the daily average in 1990/91 of 315 trucks per day. When restrictions 

are tightened in 1993 a further reduction in trucks will occur amounting to about 42 trucks 
per day. Expected redirection of Blacktown Council waste following closure of Grange 

Avenue depot will add approximately 25 trucks per day to Eastern Creek. Combining these 

predicted changes with the addition of clay haulage trucks results in a net reduction of about 

74 trucks per day on average since 1990,91. 

The existing and future turning traffic volumes at the Eastern Creek depot entry on 
Waligrove Road have been estimated and are compared in Figure 4.2 for the following 

situations. 

Site Background Traffic in 1990/91. 

Site Background Traffic in 1992 with no commercial or industrial waste traffic. 

Future total traffic with additional clay extraction traffic directed 100% to and from 

the north. 

Future total traffic with additional clay extraction traffic directed 100% to and from 

the, south. 

Predicted turning traffic with additional clay haulage trucks is lower than turning volumes 
experienced in 1990/91. Traffic leaving the depot and turning right is within the absorption 
capacity of traffic on Waligrove Road at all times of the day. This is true even after 
allowance of a heavy vehicle equivalence factor of 2.0 for turning vehicles, which includes a 

high percentage of heavy vehicles. 

4.3 	WATER QUALITY 

I
4.3.1 Surface Water 

I 	
The depot drains to Eastern Creek and Reedy Creek which are shown on Figure 2.4. A 
tributary of Reedy Creek occasionally flows through the property entering at the south-
western corner and passing over a dish drain near the depot weighbridge: Reedy Creek flows 

R 	 between existing landfill mounds and joins Eastern Creek north of the property. 

IRA 
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Landfill Area 4 is almost entirely in the immediate catchment of Eastern Creek. When the 
landfill rises above ground level, the western extremity of this mound will drain towards the 

tributary of Jeedy Creek. 

Excavation of clay/shale is underway in Area 4. During wet periods stormwater is trapped in 
a sump in the excavation and can be pumped to a surface pond if required after an appropriate 

settling period. 

The Waste Service has sampled water in Eastern Creek and Reedy Creek on a regular basis 
since 1984 as part of an ongoing water quality monitoring program which covers all depots 

Di Douglas (1993) presented the results of recent sampling on Reedy Creek both upstream of 
the depot (location EC5) and downstream (EC4). Reedy creek flows through the depot 
passing between completed landfill mounds. Water quality in the creek is similar for water 

enterirlg and leaving the site. If leachate from the depot were to be entering the creek, this 
would be expected to appear as an increase in ammonia concentration in the water. In fact 
the opposite appears to have occurred. Over the last twelve months ammonia has been 
detected in only one sample for creek water leaving the site (11 milligrams per litre) 

compared to five samples for creek water entering the site.(up to 25 milligrams per litre).. 

The depot operator has implemented controls to prevent contamination of surface water from 
leachate or silt—laden runoff. Extraction and removal of additional clay/shale will not alter 

the effectiveness of those controls or create any new impacts on water quality in the 

Hawkesbury—Nepean River. 

4.3.2 Ground Water 

DJ Douglas and Partners (1993) undertook a study of the hydrogeology of landfill Area 4. 
The review included drilling and sampling of the rock and groundwater, permeability testing 

of the underlying strata and review of all relevant data. 

The findings of the study are as follows: 

the site is underlain by 3 to 5 metres of clay over shale and siltstone; 

o 	there is a dyke passing through landfill Area 4 trending towards Eastern Creek; 

LI 	the hydraulic conductivity of shale/siltstone is low to very low; 

the groundwater chemistry is consistent with uncontaminated water in Bringelly 

shale; 
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El 	there appears to be a low potential for leachate movement. 

The dyke discos'ered by Douglas was subjected to packer tests which demonstrated that it is 
of low permeability and should not significantly affect the water trinsmission characteristics 
of the bedrock. 

Douglas and Partners concluded that the existing depot is not impacting on groundwater 
quality and that there is no indication of leachate entering the groundwater system. Although 
the study was based on a limited number of bores, further investigation was not considered 
necessary given the results already obtained and noting that natural groundwater in the 
Bringelly Shale is too saline to be used either for consumption or agricultural purposes. 
Boreholes drilled by D J Douglas will be used for ongoing monitoring of groundwater around 
landfill Area 4. 

In summary, the existing water management controls at the depot are considered adequate to 
prevent the depot from polluting surface water or groundwater. Water from the depot 
presents no risk to Prospect Reservoir which is located about one kilometre away across a 
watershed in the catchment of the Georges River. Water management controls will remain in 
place beyond the completion of the landfill. Their effectiveness will not be altered by an 
increase in remaining depot life. 

4.4 NOISE 

The proposed removal of clay shale will not significantly alter the existing noise regime on 
the site. Additional excavation and haulage of clay/shale from the site will use the same 
types of equipment and vehicles which currently operate in the depot. 

The only external receptor of noise within proximity of landfill Area 4 is the Austral Bricks 
sales and display area. The Waste Service has already introduced or agreed to safeguards to 
control noise levels in this area including: 

an earthern bund wall along the southern site boundary adjacent to the landfill area; 

an operational plan which requires a cell wall to be erected on the southern side of 
operations when levels begin to rise above the bund wall; 

agreement to erect a temporary acoustical fence on top of the bund wall if monitoring 

shows this to be necessary; 	 I 
agreement not to work the southern end of Area 4 at weekends if monitoring 
indicates noise criteria are not being met. 
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Extension of depot life will not increase noise levels but will result in noise being generated 

for a longer period of time. 

4.5 	GASAND ODOUR I 	At the present time landfill gas is not collected at Eastern Creek. The Waste Service has 
agreed to introduce a collection system if the depot creates an odour problem to users of 

surrounding land. 

The proposal to excavate and remove clay/shale may marginally alter the rate of gas I 	generation by providing a deeper landfill. 

The undertaking by the Waste Service to respond to an odour problem by collecting and 
disposing of landfill gas is considered an adequate safeguard. The effectiveness of this 

I
measure will not be reduced by a lengthening of the life of the depot. 

It is not feasible to produce contour diagrams which could reliably predict the occurrence or 

I extent of odour episodes from the depot. This is because factors which determine the rate, 

concentration and location of gas emissions from landfills are not easily quantified (Holmes 

I

1991). 

1 	4.6 DUST I 	As with noise, the nearest receptor for fugitive dust escaping from the Area 4 landfill is the 
Austral Bricks sales and display area. The proposal to excavate additional clay/shale and 

remove it from site will have the potential to increase dust generation on the site. Vehicles 

I
moving on unsealed roads are the most significant source of windblown dust in a waste 

depot. 

I Haulage trucks will be required to approach the excavation area along existing sealed roads 
provided for waste delivery vehicles. The distance to be travelled on temporary unsealed I 	tracks to the excavation area will be similar to the distance travelled by waste-vehicles in 
reaching the tipping area. The Waste Service will confine haulage vehicles to a single route 
within the depot and apply dust suppression sprays as are currently used on temporary roads 

leading to the tipping face. 

The Waste Service has already agreed with Austral Bricks to cease work on the southern end 

of the site in certain strong wind conditions to reduce dust generation. A weather station has 
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been installed in the property which is connected to an alarm which operates when the pre- 	
I set conditions occur. 

Other safeguards to limit dust generation at the depot include: 	 I 

spraying bare earth surfaces with a bitumastic binder if they are to be left unworked 

for one month or longer; 

speed controls on unsealed roads within the depot; 

a' commitment to spray bitumastic binder on unsealed roads if monitoring reveals 
excessive dust concentrations from the depot atAustral Bricks sales area. 	

I 
Extending depot life will increase the period of time during which implementation of the 
above safeguards will be required. 

4.7 	VISUAL CHARACTERISTICS 

Excavation and removal of additional clay/shale from the depot will not alter the visual 	
I 

characteristics of the site. Measures have already been implemented to reduce the visibility 
of the landfill mound and waste disposal operations in Area 4 from the adjoining Austral 

Bricks sales area. 

Included in the mitigation measures are the following: 

a landscaped earthen bund along part of the southern depot boundary;' 

tree and shrub planting within Austral Bricks property; 

tree and shrub planting within the waste depot with an irrigation system; 	
I 

erection of green shade cloth on a cyclone boundary fence to provide further visual 

screening. 	
I 

The Area 4 landfill is effectively screened by topography and vegetation from all other 
adjoining properties. Consequently extending the life of the depot will not alter its external 

visual characteristics. 

I 
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4.8 LITTER 

Extraction and removal of additional clay/shale will not create any additional litter impacts. 
The Waste Service will ensure that haulage vehicles are loaded within their capacity so that 

clay shale does not spill from trucks onto public roads. 

Litter controls in place at the waste depot include: 

ci 	prompt compaction and covering of waste when it is deposited at the workface; 

ci 	temporary litter fence near the working area to catch any wind blown litter; 

litter patrols by depot staff extending along the Wallgrove Road frontage of the depot 
and adjoining poultry farm to the Austral Bricks access road; 

ci 	implementation of an awareness campaign including signs, handouts and verbal 

messages to drivers of uncovered loads; 

o 	litter patrol along the Austral Bricks access road on an agreed frequency after strong 

northerly winds to remove any litter sourced in the waste depot. 

The above controls would be maintained through to closure of the depot, including any 

extension in life obtained through removal of clay/shale. 

4.9 	OTHER POTENTIAL IMPACTS 

Excavation and removal of additional clay/shale will not significantly affect flora, fauna, 
archaeology, vermin control, final landform, final landuse, emergency response procedures, 
flooding of Eastern Creek or property values and will not create any significant social 

impactc or ffet on h1th and safety or increased risk of hi!shfire or other hzardoiis 

contingency. 

Vegetation along Eastern Creek will not be affected by the proposal and an archaeological 

relic identified on the site will remain fenced off and undisturbed. Controls to scare birds 
away from the landfill have proven to be effective over a number of years and will continue 

to be implemented. 

The proposal is predicted to result in the waste depot operating for an extra two to three years 
which will not create any new impacts or intensify existing impacts of waste disposal. 
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4.10 ENERGY STATEMENT 

Liquid fuels will be consumed in excavating the additional material. Vehicles transporting 
clay/shale from the site will also consume liquid fuels. However, if Eastern Creek depot 
were not available as a source of clay/shale, some of the recipients may transport material 
from further afield, resulting in greater usage of liquid fuels. 

Savings in energy will result from extending the life of Eastern Creek waste depot, which is 
well located to serve western Sydney. Ultimately when readily—accessible sites such as 
Eastern Creek are filled it will be necessary to incur greater energy usage to transport waste 
to more remote locations. By deferring the time when such transport is required, the proposal 
will save energy for the community. 

4.11 ENVIRONMENTAL MONITORING 

A range of parameters are already monitored at Eastern Creek depot. The Waste Service is 	 I 
developing environmental management plans for all of its waste depots in consultation with 
local communities. Such plans detail site management, operations and environmental 
safeguards and specify a procedure for monitoring a range of parameters and reporting the 
results to the community. The plans also spify revegetation objectives and procedures 
where relevant. 	

I 
It is proposed that an environmental management plan of this nature be prepared for Eastern 
Creek depot. In the interim the Waste Service will continue to monitor meteorology, surface 
water, groundwater, leachate, dust, noise, odour, litter, traffic and pollution controls. The 
Waste Service has the demonstrated capacity to manage the environmental consequences of 
Eastern Creek depot and the proposal to extract and remove additional clay/shale. 	 I 

LI 
1 
I 

I 
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Chapter 5 

JUSTIFICATION AND CONCLUSION 

The proposal is justified because it will extend the life of a solid waste depot which is vital 
for the efficient disposal of putrescible waste in western Sydney. 

The alternative of not proceeding with the proposal would lose forever the opportunity to 
bury additional waste on the Eastern Creek site. Once the base layer of waste has been fully 
placed over landfill Area 4 there will be no further opportunity to excavate material. If 
approval to remove clay/shale is not obtained now, the opportunity will have been lost. 

Another possible alternative of extracting clay shale at a lesser rate than proposed would also 
result in sacrifice of valuable landfill space. 

The existing environment is that of an operating waste disposal depot. In this context 
excavation and removal of additional clay/shale and the consequent extension in depot life 
will not have a significant environmental impact on the site or its surroundings. The proposal 
will cause additional truck movements on the main road system, but this will not restore truck 
numbers to .the levels generated by the site during 1991 and earlier years, before restrictions 
were placed on commercial and industrial waste. 
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FORM 4 

ENVIRONMENTAL PLANNING AND ASSESSMENT ACT, 1979 

(SECTION 77 (3) (d)) 

ENVIRONMENTAL IMPACT STATEMENT 

1is Statement basbecn prepared bYor0flbehaf0f... 	
PROCESSING ..ERVICE 

being the applicant 

making the development application referred to below. 

The Statement accompanies the development application made in respect of the development described as follows: 

Extract 	 Eastern .Creek ..waste ..epot..and ..eme ..fjm 

the. site..? 	9 

	

. ?....operate 	epot .to 	 created .upt 	y d  

final contours. 

The development application relates to the hind described as follows: 

No .......................................................... street......
WaligroveRoad 

Locality/Suburb 	 ................................................................................................................................................... 

778564 and  Property Real description 	 'J?. ... r 	Y..J.''.............................................................. 

(e.g. Lot, D.P./M.P.S., Vol./Fol., Parish, Portion) 

The contents of this statement, as required by Clause 34 of the Environmental Planning and Assessment Regulation, 1980, are set 
forth in the accompanying pages. 

Name, Qualifications and Address of person 
	 P.PJx.t.............. 

who prepared Environmental Impact Statement 	
Level L.. ... 

CROWS NEST 2065 

Certificate 

	

Perramof. .... Mitchel 	r and 	 Pty Ltd 	 .............................. 

hereby certify that I have prepared the contents of this Statement in accordance with Clauses 34 and 35 of the Environment 

Planning and Assessment Regulation, 1980. 

C............. ...... .... 

..7../L./L..............................  
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SUMMARY OF RESPONSES FROM AUTHORITIES 

A number of public authorities were contacted during the course of preparing the 
environmental impact statement. Replies received are summarised below and were taken into 
consideration in preparing this document. 

Blacktown City Council 

Council indicated that its concerns would be of a general nature, with reference to the 
following issues: 

Itraffic; 
dust control; 
effect on the Western Sydney Recreation Area and Eastern Creek Raceway; 

ci 	types of waste to be used to fill the additional void; 

ci 	any effect on Prospect Reservoir. 

Department of Conservation and Land Management 

Separate replies were received from the Department of Lands and the Soil Conservation 
Service, which are divisions of CALM. 

The Department of Lands expected that the EIS should include: 

ci 	types of waste; 

ci 	control of dust, leachate, stormwater, gas and potential impacts on the area; 

ci 	final contours; 

ci 	restoration and maintenance; 

ci 	end use capability of the land and options plan. 

The Soil Conservation Service set out a series of guidelines for erosion and sediment control 
which have been incorporated in the existing depot operations. 

Environment Protection Authority 

The Authority requested that particular attention be given in the EIS to the following: 

soil erosion and sediment control; 

Cl 	suppression of excessive dust; 
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impact of increased truck movements on the amenity of the area and on transport 
corridors. 

Department of Health 

The Department raised no obligations to the proposal. 

Department of Mineral Resources 

If the clay/shale is privately owned a mining lease is not required to fill excavated material. 
[the clay shale is privately owned]. 

The Department provided advice on the nature of material underlying the'depot and indicated 
the proposal has the potential to make a significant contribution to Sydney's dày/shale 
requirements. The Department supports the proposal in principle. 

Roads and Traffic Authority 

The Authority requested the following matters to be addressed in the EIS. 

traffic demands and the ability of the regional road network to accommodate the 
demand; 

consideration of increased road maintenance requirements if traffic generation is 
high; 

o 	required improvements to any poor intersection layouts in the vicinity of the site. 

Water Board 

The Board is concerned with three issues in relation to the proposal: 

u 	maintaining water quality in Pospect Reservoir. The Board regards the curreiit 
measures to deter silver gulls from feeding at the depot as an interim solution only to 
the threat to water quality in Prospect Reservoir. [These measures were introduced 
in 1987]. 

water quality in the Hawkesbury/Nepean River Systems. The Board is concerned at 
the impact of soil erosion and leachate on surface water and 'ground water in the 
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I .  
I I Eastern Creek Catchment. The impact of creek flooding should be considered; 

I
u 	integrity of the water supply pipelines. The Board has set conditions on excavating 

in the vicinity of the pipelines after conducting a geotechnical investigation. [The 
conditions have been complied with and the excavation has proceeded]. 

I 
Department of Water Resources 

I The Department indicated that it had not special comment or advice on the proposal but 

I 	
suggested that three guideline documents published by the Department be consulted: 

"A Guide to Stream Channel Management"; I . "The 7—step method of controlling bark erosion and sediment Build—up"; 

ii 	"General Requirements for Environmental Impact Statements" 

I 

I 

I 

I 

I 

I 

I 	 . 	. 	. 

I 
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- 	 .. .. 	 ... 	.. 	.... 	•.. ...I .. 
Department of Planning 

Remington Centre 
175 Liverpool Street, Sydney 20 
Box 3927 G.P.O. Sydney 2001 

Mr 3 R Pym 	 DX. 15 Sydney 

Waste Management Authority 	
Telephone : (02) 391 2000 Ext Of New South Wales 

P0 Box 699 	 Fax No:(02) 391 2111 
CHATSWOOD NSW 2057 	

Contact: Alan Bright L 	
2081 

Our reference : P91/02027 

i . 	 30 Aug 1991 	Yourreference:JRp/ML 
p 

. 
MrPra , 

 I
Dear 

PROPOSED
.
EXTENSION OF EASTERN CREEK REGIONAL DEPOT, : 	- 

-WAGROV--RQ 	-EASTERN CREEK 
I 
I 	 Thank you for your letter of 31 July, 1991 indicating that 

you are consulting with the Director with regard to the 
preparation of an environmental, impact statement 	(EIS) 	for 
the above development. 

As development consent is required for the proposal 
pursuant to State Environmental Planning Policy No.29 - 

I Western Sydney Recreation Area and it is a designated 
development within the meaning of Schedule 3 of the 
Environmental Planning and Assessment Regulation, 	1980, 	as 
amended, 	an EIS must accompany the development application. I 
The Minister for Planning is the consent authority for the 
proposal. 	The EIS shall be prepared in accordance with 

I 	

clause 34 of the Regulation and shall bear a certificate 
required by clause 26(l)(b) 	of the Regulation 	(see 
Attachment No. 	1). 

In addition, 	pursuant to clause 35 of the Regulation, 	the 
Director 	requires that the 	following matters be specifically 
addressed 	in 	the .EIS: 

I 	 Detailed description of the proposal 	including 
plans for the extraction of clay shale and a 

. 	 description of the wastes likely to be deposited at 
I. 	 the proposed depot. 	Each waste should be described 

in terms of- 

- quantity, 	physical 	form and state, 
- 	geographic 	source(s), 
- 	recycle potential 	and suitability for 

alternative means 	of disposal,. I - 	the generator(s) 	of the waste 	(any individual 
large quantity generator 	should be 	identified), 

- 	chemical 	composition, 	reactivity and 

I 	 . 	decomposition products, 

I. 



of 
- identification,of any hazardous, toxic or 

environmentally damaging properties of the 
waste, any components or decomposition products, 

- parasites, pathogens. or other organisms 
contained therein 

- any hazardous or toxic materials which would be 
accepted for deposition at the site must be 
identified; 

water impacts. A detailed hydrological study of 
the site and assessment of the potential and likely 
impact of the proposal, particularly the potential 
for diseases, biologically active material, 
leachates, toxic or hazardous materials entering 
groundwater, stormwater, streams and waterways 
including the Prospect Reservoir. A water 
management and monitoring plan should be outlined 
and assessed for its adequacy and effectiveness; 

transport and traffic impact of the proposal and an 
assessment of the adequacy of the local and 
regional road network to handle associated traffic 
demands. Any additional road works needed to 
provide access or cope with increased demands 
should be described. The routes to be used by 
waste transporters should be described as should 
the types and numbers of vehicles; 

potential impact of odour, dust, blowing garbage,. 
fly nuisance, cockroaches, bird nuisance, vermin, 
vibration and noise should be assessed. Control 
measures and measures proposed in mitigation 
including program of monitoring should be 
described. Contour maps showing the extent of 
odour incidents and the effects of various wind 
conditions should be included; 

wildlife and vegetation, including impact of the 
proposal on the existing environment; 

social impacts, health and safety, particularly in 
relation to potential for spread of plant, animal 
and human diseases, and hazards related to 
combustible gases, bushfires, spills or releases of 
hazardous materials and any consequential effects 
on nearby property. values; 	. 



management measures and any plans for 
rehabilitation. Management measures considered 

I 	should include analysis and control of wastes 
accepted, monitoring of environmental conditions, 
undertaking regular environmental quality audits 

I 	
and reviews of practices. A review, where relevant 
to the proposal, ofthe past environmental 
monitoring and control performance by the proponent 
at its other sites and an assessment of the 

I 	proponel-it's ability to manage the environmental 
consequences of this proposal; 

reference to the provisions of Sydney Regional 

I
Environmental Plan No. 9 Extractive Industry; 

assessment of any impact of the proposal on the 

I . 	 water quality of the Hawkesbury-Nepean catchrrtent. 
In this regard, the proposal should be assessed in 
light of the provisions of Sydney Regional 

I 	 Environmental Plan No. 20 - Hawkesbury-Nepean 
River; 

impact of flooding on the proposal; 

visual impact of the proposal; and 

results of consultation with: 

- Blacktown City Council, 
- State Pollution Control Commission, 

I -  Department of Health, 
- Department of Conservation and Land Management, 
- Department of Water Resources, 

I
-  Water Board, 
- Roads and Traffic Authority. 
- Department of Mineral Resources 

J 	4. AttachmentsNo. 2a and 2b are guide5to the type of 
information most likely to be relevant to the development 
you propose. Not all of the matters raised therein may be 

I 	
appropriate for consideration, in the EIS for your proposal, 
equally, the guides are not exhaustive. 

5. Should you require any further information regarding this 

I matter please do not hesitate to contact us again. 

Yours faithfully, 

I•rA 
I • 	Peter Hamilton 

Manager 
Assessments Branch I 	• 	As Deleqate for the Director 
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DEPARTMENT OF PLANNING 

ATTACHMENT NO. 1 

STATUTORY EQUIRENENTS FOR ENVIRONMENTAL IMPACT STATEMENTS 

In accordance with Part IV of the Environmental Planning and 
Assessment Act, 1979, an environmental impact statement 
(EIS) must meet the following requirements. 

Pursuant to clause 34 of the Environmental Planning and 	 I Assessment Regulation, 1980, as amended, the contents of an 
EIS shall include the following matters: 

full description of the designated development 	 I 
proposed by the development application; 
a statement of the objectives of the proposed 
designated development; 
a full description of the existing environment 
likely to be affected by the proposed designated 
development, if carried out; 
identification and analysis of the likely 
environmental interactions between the proposed 
designated development and the environment; 
analysis of the likely environmental impacts or 
consequences of carrying out the proposed designated 
development (including implications for use and 
conservation of energy); 
justification of the proposed designated development 
in terms of environmental, economic and social 
considerations; 
measures to be taken in conjunction with the 
proposed designated development to protect the 
environment and an assessment of the likely 
effectiveness of those measures; 

(gl)details of energy requirements of the proosed 
development and measures to be taken to conserve 
energy; 
any feasible alternatives to the carrying out of the 
proposed designated development and reasons for 
choosing the latter; and 
consequences of not carrying out the proposed 
development. 

The EIS must also take into account any matters required by 
the Director of Planning pursuant to clause 35 of the 
Regulation, which may be included in the attached letter. 

The EIS must bear a certificate as required by clause 
26(l)(b) of the Regulation. 
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DEPARTMENT OF PLANNING 

I
. 	 ATTACHMENT NQ 2A 

ADVICE ON THE PREPARATION OF AN ENVIRONMENTAL IMPACT 
STATEMENT (EIS) FOR AN EXTRACTIVE INDUSTRY 

A definition of extractive industry may be found in 

I 	
paragraph (n) to Schedule 3 of the Environmental Planning 
and Assessment Regulation, 1980, (as amended). These 
industries are operations undertaken for the purpose of 
mining sand, gravel, clay, turf, soil, rock, stone or 

I -similar substances. The definition of extractive industry specifically excludes coal, petroleum or minerals which are 
prescribed under the Mining Act, 1973. Extractive 

I 	
industries may take the form of dredging operations, 
quarrying operations,, turf farms or various forms of land 
excavation etc. Processing of extracted material on the 
same site as the winning of the material may also constitute 

I an extractive industry. 

Extractive industries have prompted considerable public 

I 	controversy in the past since, among other things, they 
affect visual amenity, generate heavy vehicle movements, 
raise dust and cause disturbance through noise and blasting. 

I 	
This is the prime reason for designatibnof extractive 
industries under the Environmental Planning and Assessment 
Act, 1979. 

The purpos,e of this paper is to outline various issues 
relevant to the preparation and consideration of an EIS for 
exttactive industries. It is intended to assist the 
preparation of the EIS. However, it is the applicant's 
responsibility to identify and address as fully as possible 
the matters relevant to the specific development proposal in 
complying with the requirements for EIS preparation (see 
Attachment No 1). 

The matters nominated in this paper are not intended as a 
comprehensive identification of all issues which may arise 
in respect of an extractive industry. Some of the issues 
nominated may not be relevant to ,a specific proposal. on 
the other hand, there may be other issues, not included, 
that are appropriate for consideration in the EIS. 

Information provided should be clear, succinct and objective 
and where appropriate be supported by maps, plans, diagrams 
or other descriptive detail. The purpose of the EIS is to 
enable members of the public, the consent authority (usually 
the Council) and the Department of Planning to properly 
understand the environmental consequences of the proposed 
development. 

1. Description of the proposal. 

The description of the proposal should provide general 
background information on the location and- extent of the 
works proposed, an indication of adjacent developments, 
details of the site, land tenure, zonings and relevant 
forward planning proposals and. any other land use 
constraints - 

and 



' 
Details of floods and any likely effects of the 
operation on flood liability of surrounding lands. 
The possible effects of flooding on the operation. 
Effects on flora and fauna. 
The agricultural viability of the landholding. 
Likely noise/vibration disturbance caused by the 
opera€ions, including transport operations, on nearby 
residences. 
Other impacts of trucking movements, including access 
over railways and onto highways. 
Dust nuisance likely to be caused. 
Effects on water •quality of nearby watercourses. 
Disposal of waste material. 
Effects oh the visual environment. 
Any likely affectation of sites of Aboriginal 
archaeological or European heritage value if located in 
the vicinity of operations. 
Impact of the operations on navigation aspects for all 
types of shipping (commercial, recreational, etc). 

In addition, any potential for hazard or risks to public 
safety and any proposals to monitor and reduce environmental 
impacts should be included. 

4. Contact with relevant Government Authorities. 

In preparing the EIS, it is suggested that authorities, such 
as those listed below, should be consulted and their 
comments taken into account in the EIS. 

The State Pollution Control Commission in regard to air, 
water and noise impacts and relevant pollution control 
legislation requirements; 
The Department of Minerals and Resources concerning its 
responsibilities under Sydney REP No 9 Extractive 
Industry; 
The Department of Water Resources concerning the 
implications of the proposal on their jurisdiction; 
The Soil Conservation Service regarding appropriate 
erosion control and rehabilitation procedures; 
The Department of Agriculture if prime agricultural land 
may be affected by the proposal; 
The Heritage Council of NSW if the proposal is likely to 
affect any place or building having heritage 
significance for the State; the National Parks and 
Wildlife Service if aboriginal places or relics are 
likely to be affected. 
The Naritime Services Board in relation to navigational 
aspects of shipping; and 
The Public Works Department in relation to hydrological 
impacts and relevant legislative requirements. 

It is the responsibility of the person preparing the EIS to 
determine those Departments relevant to the proposed 
development. 
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The EIS should address the compatibility of the proposal 
with any regional strategy for extractive industries in the 
area and with the provisions of the Local Environmental 
Plans for existing and proposed development. 

This section should provide specific information on the 
nature, ixtent and form of the development. It should, as 
faras possible, include such details as the processes 
involved (highlighting any proposed crushing or blasting), 
disposal of wastes, landscaping and site rehabilitation. A 
description should also be provided of associated operations 
such as the transport of materials and use of the end 
product if likely to have environmental implications. 

particular details that may be relevant include: 

Characteristics and economic significance of the 
resource. 
Possible availability of alternative resources. 
Quantity of materials to be extracted. 
Details of any blasting and/or crushing. 
Effects of vibrations. 
Type of machinery and equipment to be used for dredging 
and stockpiling operations and for any processing plant. 
Expected life of the operation. 
Hours of operation. 
Details of necessary stockpiling. 
Access arrangements - truck routes, truck numbers etc. 
Site drainage and erosion controls. 
Proposals for rehabilitation. 

Description of the Environment. 

This should provide details of the environment in the 
vicinity of the development site and also of aspects of the 
environment likely to be affected by any facet of the 
proposal.' In this regard, physical, natural, social, 
archaeological and economic aspects of the environment 
should be described to the extent necessary for assessment 
of the environmental impact of the proposed development. 

Analysis of Environmental Impacts. 

Environmental impacts usually associated with extractive 
industries are listed below. Where relevant to the specific 
proposal, these should be addressed in the EIS, taking into 
account the adequacy of safeguards proposed to minimise 
them. 

The flow of any affected rivers or watercourses. 
The effect of the extraction on the sediment transport 
rate of any affected rivers or watercourses. 
The bed and bank stability of any affected rivers during 
and after completion of the operations and any need for 
recurrent maintenance dredging. 
Any possible siltation, sedimentation or downstream 
effects of the operation. 
Any likely cumulative effects of the proposed operation 
when considered together with other operations in the 
vicinity. 

3/... 



DEPARTMENT OF PLANNING 
ATTACHMENT NO 21 

ADVICE ON THE PREPARATION OF AN ENVIRONMENTAL IMPACT 	
I STATEMENT (EIS) FOR A SANITARY LANDFILL WASTE DISPOSAL 

OPERATION. 

The purpose of this paper is to outline various issues 	 I 
relevant to the preparation and consideration of an EIS for 
sanitary landfill operation. It is intended to assist the 
preparation of the EIS. However, it is the applicant's 
responsibility to identify and address as.fully as possible 
the matters relevant to the specific development proposal in 
complying with the requirements for EIS preparation (see 
Attachment No 1). 

The matters nominated in this paper are not intended as a 
comprehensive identification of all issues which may arise 
in respect of ,a sanitary landfill operation. Some of the 
issues nominated may not be relevant to a specific proposal. 
On the other hand, there may be other issues, not included, 
that are appropriate for consideration in the EIS. 

Information provided should be clear, succinct and objective 
and where appropriate be supported by maps, plans, diagrams 
or other descriptive detail. The purpose of the EIS is to 
enable members of the public, the consent authority (usually 
the Council.) and the Department of Planning to properly 
understand the environmental consequences of the proposed 
development. 

The following particular matters shall also be included in 	 I the EIS: 

1. Background information. 	
I 

Location of the operations and indication of adjacent 
developments. 
Broad nature and extent of operations proposed. 
Land tenure, boundaries, site details in relation to 
environmental planning instrument zonings and any other 
land use constraints. 
Site selection process: location, topography, ecological 
values, climate, hydrology, geology. 

2. Detailed description of the proposal. 	 I 
This description shall not only describe the proposal at the 
site but also describe any associated operations such as 
winning and transport of cover materials, rehabilitation. 

2/... 	 1 



Particular matters to be covered include: 
'S 

Site preparation. 
Method of filling. 
Source of cover materials. 
Plans of operations, sequence of areas, lifts, 
segregation of wastes. 
Final contours of the site. 
Type of machinery and equipment to be used. 
Expected life of the operation. 
Number of persons to be employed. 
Hours of operation. 
Access arrangements - truck routes and number of truck 
movements. 
Quantity of cover materials and topsoil to be extracted/ 
placed. 
Noise levels. 
Site drainage and erosion controls. 
Proposals for landscaping and site rehabilitation. 
Daily operational plan. 
Resources recoveri-n-g- requirements. 

Description of the environment. 

This description shall provide details of the environment in 
the vicinity of the development site and also of aspectsof 
the environment likely to be affected by any facets of the 
proposal. In this regard, physical, natural, social1  
archaeological and economic aspects of the environment 
should be described to the extent necessary for assessment 
of the environmental impact of the proposed development. 

Assessment of environmental impact and measures to be 
taken to reduce the impact especially with respect to:— 

Water pollution controls, surface and groundwaters, 
monitoring measures. 
Likely noise disturbance caused by the operations, 
including transport operations., on nearby residences. 
Other impacts of trucking movements. 
Dust control and any nuisance likely to be caused. 
Gas movement, odour, fire control measures, monitoring 
measures. 
Treatment and disposal of leachates. 
Litter controls and site maintenance. 
Landscaping measures and effects on the visual 
environment. 
The proposed final use of the site and maintenance of 
completed landfill site. 
Any likely affectation of sites of aboriginal 
archaeological or heritage value if located in the 
vicinity of the operations. 

3/... 



5. Authorities contacted. 

The names of authorities contacted should be listed. Any 
corunents relating to specific matters of interest raised by 
such authorities should be declared. 

The State Pollution Control Commission should be consulted 
and its Guideline WD-2 should be referred to in preparing 
the EIS. 
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APPENDIX D 	EXCLUDED WASTE 

The substances listed below are a guide to the types of materials currently excluded from 
landfill waste disposal sites by the Environment Protection Authority. 

1. 	Liquid wastes 

2. 	Radioactive wastes. 

3. 	Any flammable liquid or material derived from grease, oil, tar petroleum, shale or 
coal. 

4. 	Any sludge or material (unless it can be shown to be innocuous and harmless) being 
the refuse from any industrial process carried on in: 

any tanning or leather processing plant 
any petroleum or petrochemical plant 

ffl. 	any chemical plant 
iv. 	any paint manufacturing plant 
V. 	any metal treatment plant 

any vegetable oil or mineral oil plant 
any pharmaceutical or drug manufacturing plant 

5. 	Any material containing arsenic, cyanide or suiphide. 

6. 	Any toxic soluble salt of the following: 

Barium 	 Copper 	 Selenium 
Boron 	 Lead 	 Silver 
Cadmium 	 Manganese 	Zinc 
Chromium 	Mercury 

7. 	Any pesticide or weedicide - in particular any: 

Chlorinated hydrocarbons 
fluorinated hydrocarbons 
Organophosphates 
Carbamates 
Phenols 

MITCHELL McCOTTER 



8. 	Any soluble acid or alkali or acidic or basic compounds. 

The Environment Protection Authority has requirements for leaching tests to be carried out 
on substances where the acceptability for landlilling is not clear in accordance with the above 
guidelines. 

MITCHELL McCOTI' ER 
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4 February, 1993 

Project No 14875 

REPORT ON HYDROGEOLOGICAL STUDY 

REGIONAL WASTE DEPOT 

EASTERN CREEK 

1. 	INTRODUCTION 

This report describes the results of a limited hydrogeological study carried out at the 

Regional Waste Depot at Eastern Creek. The work was requested by Mr John Pym 

of the Waste Recycling and Processing Service (WRAPS) for inclusion in an 

Environmental Impact Statement (EIS) being prepared by Mitchell McCotter & 

Associates Pty Ltd, Planning, Environmental and Engineering Consultants for the 

proposed etraction of clay from the Depot. 

The area covered by the study is adjacent to Eastern Creek and is presently used 

for the disposal of industrial and domestic waste. Owing to the proximity of the 

site to a major drainage channel, the study was undertaken to: 

gain basic understanding of the soil lithology; 

determine the degree of weathering of the bedrock; 

assess the hydraulic conductivity of the rock; 

compile a basic hydrogeological model in regards to groundwater flow 

direction and velocity; 

sample and test the groundwater for chemical contaminants. 

The study comprised: 

drilling and sampling of the soil and rock; 

installation of standpipe piezometers 

pump recovery tests in the stand pipe piezometers; 

sampling of the groundwater and chemical analysis; 

review of all the relevant data, including chemical test results provided by 

WRAPS. 
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I 
This report summarises the results of all facets of the study. It also gives a 

preliminary assessment of the groundwater flow and the possibility of 

contamination of the groundwater by waste disposal. 

I 

I 

SITE DESCRIPTION 

The site is an open, irregular shaped area measuring about 1000 m in an east-

westerly direction and approximately 400 m in a north-south direction. It is located 

on the eastern side of Wallgrove Road, two kilometres south of the intersection 

with the Western Freeway (Drawing 14875/1). The site has been used for disposal 

of waste for many years and, as such, the surface levels have changed appreciably. 

However, the surrounding countryside is gently undulating at slopes estimated to be 

up to 2 - 5%; this gives some idea of the natural slopes which would have existed 	
I 

prior to the site being developed. 

I 

REGIONAL GEOLOGY 

The Penrith 1:100,000 Series Geological Sheet indicates that the site is underlain 

by Bringelly Shale, which is part of the Wianamatta Group of Triassic Age. The 

Wianamatta Group consists of three formations of which the Bringelly Shale is 

stratigraphically the highest. In the area west of Sydney, the sedimentary rocks 

have been gently folded to form a basin-like structure with the Bringelly Shale 

generally occupying the centre. 

The Bringelly Shale consists of claystones and siltstones, laminite and sandstone 

units with minor occurrences of coal, carbonaceous claystone and tuff (Geol 

Survey, 1980). The various units are typically dark grey or black but also include 

light grey claystone units, caused by leaching. 
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4. 	HYDROGEOLOGY 

1 	4.1 	Groundwater Quality 

I 	
The notes accompanying the Penrith 1:100,000 Series Geological Sheet indicates 

that there are not many registered bores in the Wianamatta Group rocks, probably 

because the relatively high salinity of the water has made it unsuitable for use. Old 

1 	(1942) reports total salt concentrations of up to 31,750 mg/litre in water taken 

from the Bringelly Shale and indicates that 51% of the 428 water samples taken 

I from 1 894 to 1942 had total dissolved solids of greater than 11,400 mg/litre. The 

clear indication from the above is that natural groundwater within the Bringelly 

I Shale has a relatively high salinity, and would therefore be unsuitable for agricultural 

or domestic use. 

4.2 	Groundwater Yield 

The Bringelly Shale has a weathered mantle which is essentially clay for which a 

low primary hydraulic conductivity would be expected. Beneath the weathered 

mantle, the relatively fresh bedrock is variably fragmented to slightly fractured. In 

this bedrock zone, the primary hydraulic conductivity of the rock is extremely low 

and in the absence of defects or jointing, water transmissivity will be negligible. 

Nevertheless, quite high flows may occur through fractures, joints and bedding 

defects. Intrusive features such as dykes or sills, which are commonly associated 

with localised fracture zones, may also lead to substantial flows. 

4.3 	Groundwater Levels 

The piezometric surface in the Bringelly Shale at Eastern Creek would be expected 

to be a subdued reflection of the surface topography, at least the topography which 

existed prior to quarrying and filling. Local perched water tables may occur in the 

clay mantle but these will depend largely on prevailing weather conditions. 

Piezometric levels in the bedrock should change slowly with time as the highly 

impermeable clay cover should result in most rainfall being directed to surface 

runoff rather than into the groundwater system. 
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S 
5. 	FIELDWORK AND OBSERVATIONS 

5.1 Observations 

Observations made on the site during and after the test drilling confirmed the 

general stratigraphic sequence expected for the Bringelly Shale. Within the waste 

pit near the eastern boundary, about 3 - 4 .m of clay were seen to overlie fractured 

shale which continued to the full depth of excavation estimated to be up to 6 m 

maxim urn. 

One significant feature (from a geological and hydrogeological point of view) was 

the existence of a narrow (about 500 - 700 mm), near vertical band of yellow and 

white/light grey sandy clay within the dark grey shale (see Photos 1, 2, 3 and 4 in 

Appendix B). This material has been identified as being of igneous origin, probably 

part of an intrusion (dyke). There is no indication of dykes in the published data 

(i.e. the geological map) but significant intrUsions have been extensively mined 

locally at Prospect so the presence of dykes within the region is not uncommon. 

The dyke (which trends 0520MN) consists of relatively unjointed, extremely to 

highly weathered dolerite with sandstone/clay clasts within this material. The 

margins of the dyke have been extensively altered over about 0.5 m width. 

5.2 Drilling 

5.2.1 Procedures 

The field investigation was undertaken in two stages as follows: 

Five vertical bores (Bi to 135) to sample the bedrock and to install standpipe 

piezometers for groundwater sampling. 

Two angled bores (B6 and B7) through the dyke to assess the hydraulic 

conductivity of the dyke and surrounding material and to sample 

groundwater. 

The locations of all the bores are shown on Drawing 14875/2 in Appendix A. 

The bores were drilled using a truck-mounted auger/rotary drilling rig, drilling with 

spiral flight augers or non core bits in the overburden soil and NMLC coring 

equipment in the underlying bedrock. Undisturbed and disturbed samples were 

taken of the clay profile at regular depth intervals to assist in identification 
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purposes. Core drilling commenced upon reaching the surface of the bedrock and in 

the case of the vertical bores continued to a total depth of 15 m. 

The angled bores were drilled approximately perpendicular to the dyke at angles of 

450  to the horizontal and were positioned to intersect the dyke about 5 m below the 

clay/shale interface. 

5.2.2 Results 

The detailed results of the site drilling are given in Appendix B on the test bore 

report sheets. These results are accompanied by notes which define the terms 

used to classify the clay and bedrock strata and photographs of the dyke. 

The vertical bores encountered a stratigraphic sequence which is summarised in 

Table 1 below. 

TABLE 1 
GENERALISED STRATIGRAPHIC SEQUENCE 

Description Approximate depth to Layer Interface 
(m) 

Surface Level 
Silty clay/clayey silt/shale filling 

3.2 - 4.85 
Very low to low strength siltstone 
and 	shale, 	moderately 	weathered 
and highly fractured 

6.4 - 7.2 
Medium strength and high strength, 
fresh slightly fractured siltstone and 
shale 

15.0 

The angled bores encountered clay to depths of 5.2 m and 5.8 m where low 

strength siltstone was intersected. The dyke consisting of low strength 

weathered and slightly fractured light grey dolerite was intersected at depths of 

12 m and 15 m respectively in Bores 6 and 7. The vertical, 0.85 m wide dyke 
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•I 
was surrounded on either side by a contact metamorphosed zone up to 0.5 m 

wide. 

Plates 1, 2, 3 and 4 in Appendix B show photographs of the dyke in the south-

western wall of the pit which had been excavated near the Warragamba water 

supply pipeline at the time of the original drilling. Plate 1 illustrates quite clearly 

that the dyke does not penetrate through the surficial clay. It should also be 

noted that there is a distinct but narrow metamorphosed zone each side of the 

dyke (Plates 2, 3 and 4) extended for the full depth exposed in the pit wall. 

5.3 Groundwater Levels 

The depths to groundwater and reduced levels on the piezometric surface at the 

vertical boreholes drilled during this study are given in Table 2. 

TABLE 2 
GROUNDWATER LEVELS AND BOREHOLE DATA 

Bore Northing Easting Standpipe Ground Level# Water Depth Groundwater Water Depth Groundwater 

No. RL 	• U on Level# on on Level# on 

2.9.92 2.9.92 18.11.92 18.11.92 

(m) (m) (m) (m) (m) (m) (m) (m) 

1 1256606 287013 52.10 51.00 3.83 48.27 3.62 48.48 

2 1256224 286921 59.29 59.01 8.70 50.59 10.90 48.39 

3 1256836 286487 50.99 50.65 5.78 45.21 2.04 48.95 

4 1257199 286575 48.87 48.54 1.76 47.11 1.67 47.20 

5 1257142 286913 49.83 49.32 4.35 45.48 3.62 46.21 

* ISG Coordinates 	Level of top of casing 	# Australian Height Datum 

It should be noted firstly that the initial groundwater levels were recorded on the 2 

September, 1992,   approximately three weeks after the completion of drilling, 

allowing sufficient time for• them to stabilise from those induced by the use of water 

as a drilling fluid. Further it should be noted that measured water levels in fractured 

rock systems reflect the piezometric pressure in fractures which have been 

intersected by the particular borehole. If several fracture systems with differing 

pressures are intersected, the piezometric pressure would be intermediate between 

the individual pressures. 	

I 
I 
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The results of groundwater level determinations are inconclusive and there is 

insufficient information available to determine the direction of groundwater flow 

with any certainty. There does, however, appear to be a general gradient in a 

northerly direction towards Reedy Creek and easterly towards Eastern Creek, 

although the gradients are very flat. Further investigation drilling would be required 

to better establish the apparent trends in groundwater gradients. 

5.4 	Pump Recovery Tests 

The hydraulic characteristics of the shale were determined firstly by carrying out 

small scale pump tests within each of the five vertical test bores. 	In this test, 

water was removed from the bore at a measured flow rate using a Grundfos 

submersible pump. The pumping phase took only 10 minutes due to the low 

transmissivity of the aquifer so it was not possible to reliably establish the 

discharge versus time relationship. 

Recording of the recovery in groundwater level took place using a combination of 

dip meter measurements and battery operated data loggers set to take readings at 

five minute intervals for up to five days after purging of the bores. 

The results of the pump tests are given in Appendix C and the analytical results are 

shown in Table 3. 

TABLE3 
SUMMARY OF PUMP RECOVERY TEST ANALYSES 

Hydraulic Conductivity 
Bore No Transmissivity - 

(m 2id) (mid) 	(m/s) 

1 0.10 0.01 1.2x10 7  
2 2.1 0.16 1.9x10 6  
3 0.54 0.05 5.8 x 10-7 
4 0.045 0.0045 5.2x10 8  
5 2.15 0.22 2.5x10 6  

0.052 0.0052 6.0 x 10-8 
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The results indicate that the shale and siltstone is of low permeability (hydraulic 

conductivity) (US Dept of Interior, 1981) with values ranging from 2x 10-6  rn/sec 

to 6 x 10-8  rn/sec. This indicates that the joints and bedding defects in the shale 

and siltstone are either generally tight or clay filled, thus preventing significant 

groundwater flow. 

5.5 	Packer Testing 

Double packer tests were performed within the two angled bores to assess the 

hydraulic conductivity of the dyke and surrounding materials. The packers were set 

1 m apart and tests were performed by inflating the packers to 2000 kPa to seal 

the test section and pumping water into the hole at pressures of 40, 70 and 100 

kPa whilst simultaneously measuring the water flow rate. 

The results of the packer tests are shown in Table 4. 

TABLE 4 
RESULTS OF PACKER TESTS 

Bore Depth Interval 
(m) 

Permeability 
(Lugeons) 

Hydraulic Conductivity 
(m/s) 

6 16.6- 17.6 14 1.4x 10-6 
17.6-18.6 2 2 	x10 7  
20.6-21.6 6 6 	x10 7  

7 20.15-21.15 <1 <1 	x10 7  
21.45-22.45 5 5 	x10 
22.55-23.55 12 1.2x10 6  
23.6 -24.6 18 1.8 x 10-6 

These results indicate that both the host rock and the intruded dyke material is of 

low permeability with values of hydraulic conductivity in the range of 1.8 x 10-6 

rn/sec to less than 1 x iO rn/sec, these values being consistent with pump test 

results. 
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5.6 Water Sampling 

Water samples to determine the chemical characteristics of the groundwater were 

taken from each of the vertical bores at the same time as the pump tests were 

performed. Whilst these samples and those from the angled bores were being 

collected, in situ determinations were made on conductivity and temperature (and 

Eh and pH in the vertical bores) over periods ranging from 5 - 10 minutes which 

was sufficient to obtain stable results. The results of the in situ analyses are given 

in the Table 5. 

TABLE 5 
IN SITU MEASUREMENT OF GROUNDWATER PARAMETERS 

Bore No pH Temperature 

(°C) 

Conductivity 
(mS/m) 

Eh 
(mV) 

1 7.3 18.2 1440 -72 
2 7.2 20.0 1070 58 
3 7.6 20.1 1210 93 
4 8.48 18.8 1580 133 
5 8.13 20.4 815 59 
6 - 18.4 1567 - 
7 - 18.6 1434 - 

Water samples were placed in sterilised glass bottles with rubber stoppers and 

stored in an ice filled container for transport to the testing laboratory. Samples 

were delivered the same day as testing. Standard Chain of Custody procedures 

were followed. 

Water samples were also taken from each of the angled bores to determine 

whether the dyke may be a preferential drainage path for leachate from the waste 

pits. 

6. 	LABORATORY TESTING OF GROUNDWATER 

One sample of the groundwater taken from each of the five vertical bores was 

tested in WRAPS chemical laboratory at the Aqueous Waste Treatment Plant at 
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Lidcombe for a limited suite of chemical constituents. The results of the analyses 

are given in Table 6 with the limits, where appropriate, on discharge to streams or 

rivers as designated by the Clean Waters Act. 

The bores were initially purged to remove any water used in the drilling process. 

Some bores recovered from the purging very slowly and consequently only a limited 

volume of water was available for chemical testing. Hence, some tests could not 

be performed on the initial five samples. 

Upon completion of the two angled bores, the holes were purged and water 

samples taken after,a suitable period elapsed for recovery. The results of these 

tests are also included in Table 6. 

TABLE 6 
RESULTS OF GROUNDWATER CHEMICAL ANALYSIS 

PARAMETER 
VERTICAL_BORES   ANGLED BORES 

BORE I BORE2 BORE3 BORE4 BORE5 LIMITS# BORES BORE7 
Conductivity (ms/rn) 1670 1200 1760 2030 890  
COD 263 172 241 358 119  
pH 7.3 7.2 7.3 7.1 6.3  6.6 6.8 
BOD5  Composite < 2  <5 5 
Colour at 100 dIlutions ND. N.D. ND. N.D. N.D. 
Suspended Solids 20 5 8 II 3 
Total Dissolved Solids I.S. I.S. I.S. I.S. I.S. ________ ________  
TOO  4 7 

Aluminium (Al) 0.6 1 1 1.3 0.8  
Ammonia (NH4) 26 1 	1 29 3 4 1 1 05 06 07 
Arsenic (As) <0.01 <0.01 <0.01 <0.01 I 	<0.01 0.05  
Barium (Ba) 5.6 0.34 0.4 4.85 0.51 1 
Boron (B) 0.02 0.02 <0.01 0.01 <0.01 1 
Cadmium (Cd) <0.01 <0.01 <0.01 <0.01 <0.01 0.01  
Chromium (Cr) <0.01 <0.01 <0.01 0.02 <0.01 0.05  
Cobalt (Co) 0.01 <0.01 0.04 0.02 0.02  
Copper (Cu) <0.02 <0.02 0.04 <0.02 <0.02 1 
ron (Fe) 2 44 0 53 0 54 0 77 0 37 0 3 
Lead (Pb) <0.1 <0.1 <0.1 <0.1 <0.1 0.05  
Manganese (Mn) 0 53 1 0 62 1 03 27 0.05  
Mercury (Hg) <0.001 <0.001 <0.001 <0.001 <0.001 0.001  
Molybdenum (Mo) <0.05 1 	<0.05 <0.05 <0.05 <0.05  
Nickel (Ni) 0.031 0.04 <0.01 <0.01 <0.01  
Selenium (Se) <0.01 <0.01 <0.01 <0.01 <0.01 0.01  
Silver (Ag) <0.05 <0.05 <0.05 <0.05 <0.05  
Tin (Sn) <0.1 <0.1 <0.1 <0.1 <0.1  
Zinc (Zn) <0.01 <0.01 <0.01 <0.01 <0.01 5 

Sulphate (SO4) 3€' .i:::32O .:: 21 205 250  
Suiphlde <0.05 <0.05 <0.05 <0.05 <0.05  
Suiphite + Thiosulphat <0.5 <0.5 <0.5 <0.5 <0.5  

Chlorinated H'carbons <0.01 <0.01 <0.01 <0.01 <0.01  
Cyanide -Total (ON) <0.05 <0.05 <0.05 <0.05 110.05 0.05  
Formaldehyde (HCHO) <0.1 <0.1 <0.1 <0.1 <0.1  
Grease (C16-C18) I.S. I.S. I.S. I.S. I.S.  
Herbicides <0.02 I.S. I.S. <0.02 I.S. 0.1  
Mercaptans <0.02 <0.02 <0.02 <0.02 <0.02  
Pontachlorophenol <0.02 <0.02 <0.02 <0.02 <0.02 
Organochlorides <0.001 <0.001 <0.001 <0.001 <0.001 0.001  
Organophosphates <0.01 <0.01 <0.01 <0.01 <0.01 0.05  
Petroleum Hydrocarbo <0.02 <0.02 <0.02 <0.02 <0.02 ________  
Phenol <0.03 <0.03 <0.03 <0.03 <0.03 0.001  
PAH <002 I.S. IS. <0.02 I.S. 

N.D.=NotDelected 	i.S.=Insufficient Sample 	 Above Limits 
# Clean Water Act 
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7. 	SURFACE WATER QUALITY 

As part of the ongoing monitoring of the operations of the Depot, WRAPS have 

been collecting regular surface water samples for chemical analysis since 1984 in 

Reedy Creek at Wallgrove Road (upstream of the Depot) and at the downstream 

boundary. Reedy Creek flows through the older area of the site between two 

mounds of filling which are capped with clay about 10 - 15 m above creek level. 

Sampling has generally been carried out on a monthly basis although, at times of 

zero flow in the creek, the stagnant water has not been sampled and tested. 

The most recent data available for the surface water sampling is for October 1992.   

Results for the previous 12 months are given in Table 7. 

TABLE 7 
RESULTS OF SURFACE WATER SAMPLING 

Upstream of Depot  
PARAMETER Nov-91 Dec-91 Jan-92 Feb-92 Mar-92 Apr-92 May-92 Jun-92 Jul-92 I Aug-92  I Sep-92 Oct-92 

7.4 7.1 7.4 7 7.5 7.3 8 7.3 

LOW FLOW 
NOT SAMPLED 

7.8 
13 BOD-5 9 8 <5 <5 <5 <5 7 <5 

COO 60 <5 <5 60 <5 25 300 75 135 
TDS 1550 1070 1135 475 620 765 630 1080 1240 
TOC 12 27 14 15 13 17 9 22 39 

Susp Solids 9 1 	75 30 1 _1451 45 26 231 6 25 
Ammonia 1.5 25 <1 <1 <1 4.9 <1 18 18 
Chloride 625 305 425 135 1901 370 290 480 505 

Filterable Fe <0.3 <0.3 <0.3 2 0.81 <0.3 <0.3 1 	<0.3 . 1.2 
Total Fe 1.4 1.4 1.1 8.3 6.71 0.7 1.31 0.8 

Downstream of Depot  
Nov-91 Dec -91 Jan-92 Feb-92 Mar-92 Apr-92 May-92 Jun-92 Jul-92 Aug-92 Sep-92 Oct-92 

pH 7.6 6.7 7.8 7.8 7.8 7.4 7.1 7 7.2 7.3 7.4 7.1 
BOD-5 11 5 <5 <5 <5 <5 8 <5 <5 <5 <5 <5 

COD <10 <5 <5 85 <5 <5 390 <5 40 <5 <5 <5 
TDS 285 800 695 500 560 510 500 265 655 365 210 250 
TOC 11 22 12 18 13 10 8 5 11 7 5 8 

Susp Solids 8 135 40 190 80 22 70 16 17 181 16 90 
Ammonia <1 1121 <1 I 	<1 <1 <1 I 	<1 <1 <1 <1 <1 <1 
Chloride 70 225 ?401 150 170 225 225 75 270 110 50 75 

Filterable Fe 0.4 <0.3 <0.3 2.4 <0.3 <0.3 <0.3 0.5 <0.3 1 	<0.3 1 	<0.3 1.1 
Total Fe 0.9 3.61 1.41 9.6 4.7 0.81 3.71 1.6 1.3 0.8 1 3.8 
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8. 	OVERVIEW OF SITE HYDROGEOLOGY 	
1  

This limited study has given some basic information on the hydrogeology of the site 	 1 
which could be confirmed by further sampling and monitoring of the piezometers 

installed. In general terms, the study has found that: 	 I 
the site is underlain by 3 - 5 m of clay over shale and siltstone; 

there is a dyke in the eastern wall of one of the now filled waste pits 

trending approximately north-east towards Eastern Creek; 

the hydraulic conductivity of the shale/siltstone is low to very low; 	 I 
the groundwater chemistry consistent with uncontaminated water in the 

Bringelly Shale; 	 I 
there appears to be a low potential for Ieachate movement. 

Further comments on these aspects of the study are given below. 

I 
8.1 Geology 

 
The geology of the site is straightforward with clay to depths of 3 - 5 m overlying 

interbedded shales and siltstones. The siltstone/shale is fractured to depths of 

about 7 - 10 m, below which it is generally slightly fractured. The surface of the 

shale appears to dip in a northerly direction at a gradient of about 1 %. 

The presence of a narrow dyke in the north-eastern and south-western walls of an 

excavation near the southern boundary of the site may have a slight effect on the 	 I 
passage of leachate from within the waste pit. Dykes can be conduits for 

transmission of groundwater, particularly when the basalt/dolerite material forming 

the dyke is unweathered, fractured, or when localised fracturing of the host rock 

has occurred during dyke emplacement. On the other hand, they may form a 

barrier to lateral flow, particularly where the dyke margins are weathered and 

c I a ye y. 

In this case the dyke is narrow (about 0.7 m to 0.8,5 m wide, see photos 1, 2, 3 

and 4), appears to comprise mostly unfractured, weathered dolerite and the margins 

are similarly slightly fractured. Moreover, packer tests indicate that both the 

siltstone and the intruded dyke material are of low permeability. It is considered 

that the presence of the dyke should not significantly affect the water transmission 

characteristics of the bedrock. 

I 
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8.2 	Groundwater Levels and Flow Direction 

The groundwater levels determined from the five bores indicate that the 

groundwater is probably flowing in a northerly direction generally towards the 

I confluence of Reedy and Eastern Creeks. It must, however, be emphasised that 

this conclusion is based on five widely spaced bores and is therefore tentative only. I Moreover, the gradients are very flat and small changes due to rainfall could imply 

reversal of flows. I 
1 	8.3 	Hydraulic Characteristics 

The pump tests and packer tests indicate that the transmissivity of the 

I shale/siltstone is low to very low. Accordingly, it would be expected that flow 

velocities within the bedrock would be very low. 

The hydraulic gradients at the site are tentatively calculated as being of the order of 

0.5. - 1 %, although this figure has been ascertained from water levels in only five 

bores. Nevertheless, when a value of 1 % is combined with the estimated hydraulic 

conductivities of 1 0-6  to 104  rn/sec. Darcian velocities of 1 0-8  to 1 Q9  rn/sec result. 

Even in slightly fractured rock where effective porosities may be as low as 0.1%, 

the actual flow velocities would still probably be less than 1 o rn/sec or about 1 m 

per day. 

	

8.4 	Groundwater Surface Water Chemistry 

The surface water chemistry from results provided by WRAPS indicates ammonia 

concentrations are similar for water entering (0 - 25 mg/I) and leaving (0 - 11 mg/I) 

the site. The significance of these results is that ammonia is present in surface 

water in the region and presumably also in the groundwater by virtue of infiltration. 

Ammonia concentrations of between 0.3 and 3.4 mg/I in the groundwater in the 

seven bores were well below the maximum levels recorded in the surface water 

upstream of the site. It is concluded that concentrations of the order found in the 

groundwater are background levels and are not indicative of leachate penetration 

into the groundwater aquifer. 

Further evidence for this conclusion may be found by studying the ammonia 

concentrations for Bores 2 and 5. Bore 2 (NH4  = 1.1 mg/I) has a surface elevation 
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well above the level of most areas of the depot and a water level above the 

remainder of the bores. The water therefore would almost certainly be 

uncontaminated. Furthermore, B5 (NH4  = 1.1 mg/I also) is immediately between a 

large mound of waste and Eastern Creek and would definitely be affected by 

leachate flow if it were occurring. The fact that both results are similar indicates 

that ammonia is a naturally occurring phenomenon in the region. 

Barium concentrations are above limits set by the Clean Water Act. These results 

are considered to be caused by naturally occurring barite in the rock. Similarly, iron 

sulphate and manganese are natural phenomena in shale. 

The absence of heavy metals within the groundwater (i.e. they were mostly below 	 I 
detection limits) indicated either that leachate is not penetrating into the aquifer or 

that cations are being adsorbed onto clay minerals within the shale. In either case, 	 I 
no migration of heavy metals appears to be occurring. 

The one feature of the groundwater chemistry which is of interest is the very high 	 I 
electrical conductivities recorded during both in situ testing and in samples 

submitted for laboratory analyses. These results are explained by the very high 	 I 
salinity known to exist naturally within the Bringelly Shale. Old (1942) reported 

chloride concentrations of up to 22,000 mg/litre with values in the 

Blacktown/Bringelly area being around 6000 - 8000 mg/litre. Enquiries to the 

Department of Water Resources (McKibbin, personal communication) indicated that 

little information is available on water quality from within the Bringelly Shale 

because it is rarely used due to its high salinity. However, typical values of chloride. 

concentration of about 7000 mg/litre are reported. 

It is concluded that the high electrical conductivities recorded are due entirely to the 

natural residual salt concentrations caused by the marine depositional environment 

of the shale. As a result the groundwater cannot be used for either irrigation or 

human or animal consumption. 

I 
I 

8. CONCLUSIONS 

The conclusions drawn from the study are that the site is underlain by rock which 

has a low/very low transmissivity and flow velocities through the rock would 

probably be low. 	 I 
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The low concentrations of the measured chemical constituents normally associated 

with leachate within the groundwater, indicates that the existing depot is not 

impacting on the groundwater quality. There is no indication of leachate entering 

the groundwater system. 

The study has been based upon seven widely spaced bores and, as such, should be 

considered as only a limited evaluation of the hydrogeology of the site. Further 

work would be required to completely characterise the local hydrogeology but this 

is considered to be unnecessary given that the groundwater cannot be used for 

either agricultural or consumption purposes and that there appears to be no 

leachate moving from the existing landfills. 

D J DOUGLAS & PARTNERS PTY LTD 

Reviewed by: 

c4ew-4 

MICHAEL J THOM. 
G R Wilson 

Senior Engineering Geolociist 
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NOTES RELATING 'TO THIS REPORT 

Introduction 
These notes have been provided to amplify the 

geotechnical report in regard to classification methods, 
specialist field procedures and certain matters relating to 
the Discussion and Comments section. Not all of course, 
are necessarily relevant to all reports 

Geotechnical reports are based on information gained 
from limited subsurface test boring and sampling, 
supplemented by knowledge of local geology and 
experience. For this reason, they must be regarded as 
interpretative rather than factual documents, limited to 
some extent by the scope of information on which they rely. 

Description and Classification Methods 
The methods of description and classification of soils 

and rocks used in this report are based on Australian 
Standard 1726, the S.A.A. Site Investigation Code. In 
general, descriptions cover the following properties - 
strength or density, colour, structure, soil or rock type and 
inclusions. 

Soil types are described according to the predominating 
particle size, qualified by ttje grading of other particles 
present (e.g. sandy clay) on the following bases: 

Soil Classification Particle Size 
Clay less than 0.002 mm 
Silt 0.002 to 0.06 mm 
Sand 0.06 to 2.00 mm 
Gravel 2.00 to 60.00 mm 

Cohesive soils are classified on the basis of strength 
either by laboratory testing or engineering examination. 
The strength terms are defined as follows. 

Undrained 
Classification Shear Strength kPa 

'Very soft' less than 12 
Soft 12-25 
Firm 	' 25-50 
Stiff 	' 	. 50-1 00 
Very stiff 100-200 
Hard Greater than 200 

Non-cohesive soils are classified on the basis of relative 
density, generally from the results of standard penetration 
tests (SPT) or Dutch cone penetrometer tests (CFf) as 
below: 

SPT CPT 
Relative Density "N" Value Cone Value 

(blowsI300 mm) (q - MPa) 
Very loose less than 5 less than 2 
Loose 5-10 2-5 
Medium dense 10-30 5-15 
Dense 30-50 15-25 
Very dense greater than 50 greater than 25 

Rock types are classified by their geological names. 
Where relevant, further information regarding rock 
classification is given on the following sheet. 

Sampling 
Sampling is carried out during drilling to allow 

engineering examination (and laboratory testing where 
required) of the soil or rock. 

Disturbed samples taken during drilling provide 
information on colour, type, inclusions and, depending 
upon the degree of disturbance, some information on 
strength and structure. 

Undisturbed samples are taken by pushing a thin-walled 
sample tube into the soil and withdrawing with a sample 
of the soil in a relatively undisturbed state. Such samples 
yield information on structure and strength, and are 
necessary for laboratory determination of shear strength 
and compressibility. Undisturbed sampling is generally 
effective only in cohesive soils. 

Details of the type and method of sampling are given 
in the report. 

Drilling Methods. 
The following is a brief summary of drilling methods 

currently adopted by the Company and some comments 
on their use and application. 

Test Pits - these are excavated with a backhoe or a 
tracked excavator, allowing close examination of the in-situ 
soils if it is safe to descend into the pit. The depth of 
penetration is limited to about 3 m for a backhoe and up 
to 6 m for an excavator A potential disadvantage is the 
disturbance caused by the excavation. 

Large Diameter Auger (e.g. Pengo) - the hole is 
advanced by a rotating plate or short spiral auger, 
generally 300 mm or larger in diameter. The cuttings are 
returned to the surface at intervals (generally of not more 
than 0.5 m) and are disturbed but usually unchanged in 
moisture content. Identification of soil strata is generally 
much. more reliable than with continuous spiral flight 
augers, and is usually supplemented by occasional 
undisturbed tube sampling. 

Continuous Sample Drilling - the hole is advanced 
by pushing a 100 mm diameter socket into the ground 
and withdrawing it at intervals to extrude the sample. This 
is the most' reliable method of drilling in soils, since 
moisture content is unchanged and soil structure, strength, 
etc. is only marginally affected. 

Continuous Spiral Flight Augers - the 'hole is 
advanced using 90-115 mm diameter continuous spiral 
flight augers which are withdrawn at intervals to allow 



soil classification is required, direct drilling and sampling 
may be preferable. 

Hand Penetrometers 
Hand penetrometer tests are carried out by driving a 

rod into the ground with a falling weight hammer and 
measuring the blows for successive 150 mm increments 
of penetration. Normally, there is a depth limitation of 
1.2 m but this may be extended in certain conditions by 
the use of extension rods. 

Two, relatively similar tests are used. 
Perth sand penetrometer - a 16 mm diameter flat 
ended rod is driven with a 9 kg hammer, dropping 
600 mm (AS 1289, Test F 3.3). This test was developed 
for testing the density of sands (originating in Perth) and 
is mainly used in granular soils and filling. 

Cone penetrometer (sometimes known as the Scala 
Penetrometer) - a 16 mm rod with a 20 mm diameter 
cone end is driven with a 9 kg hammer dropping 
510 mm (AS 1289, Test F3.2). The test was developed 
initially for pavement subgrade investigations, and 
published correlations of the test results with California 
bearing ratio have been published by various Road 
Authorities. 

Laboratory Testing 
Laboratory testing is carried out in accordance with 

Australian Standard 1289 "Methods of Testing Soil for 
Engineering Purposes". Details of the test procedure used 
are given on the individual report forms. 

Bore Logs 
The bore logs presented herein are an engineering 

and/or geological interpretation of the subsurface 
conditions, and their reliability will depend to some extent 
on frequency of sampling and the method of drilling. 
Ideally, continuous undisturbed sampling or core drilling 
will provide the most reliable assessment, but this is not 
always practicable, or possible to justify on economic 
grounds. In any case, the boreholes represent only a very 
small sample of the total subsurface profile. 

Interpretation of the information and its application to 
design and construction should therefore take into accOunt 
the spacing of boreholes, the frequency of sampling and 
the possibility of other than 'straight line' variations between 
the boreholes. 

Ground Water 
Where ground water levels are measured in boreholes, 

there are several potential problems: 
In low permeability soils, ground water although present, 
may enter the hole slowly, or perhaps not atall during 
the time it is left open. 

A localised perched water table may lead to an 
erroneous indication of the true water table. 

Water table levels will vary from time to time with seasons 
or recent prior weather changes. They may not be the 
same at the time of construction as are indicated in the 
report. 

The use of water or mud as a drilling fluid will mask any 
ground water inflow. Water has to be blown out of the 
hole and drilling mud must first be washed out of the 
hole if water observations are to be made. 
More reliable measurements can be made by installing 

standpipes which are read at intervals over severaldays, 
or perhaps weeks for low permeability soils. Piezometers, 
sealed in a particular stratum, may be advisable in low 
permeability soils or where there may be interference from 
a perched water table. 

Engineering Reports 
Engineering reports are prepared by qualified personnel 

and are based on the information obtained and on current 
engineering standards of interpretation .and analysis. 
Where the report has been prepared for a specific design 
proposal (e.g. a three storey building) the information and 
interpretation may not be relevant if the design proposal 
is changed (e.g. to a twenty storey building). If this 
happens, the Company will be pleased to review the report 
and the sufficiency of the investigation work. 

Every care is taken with the report as it relates to 
interpretation of subsurface condition, discussion of 
geotechnical aspects and recommendations or 
suggestions for design and construction. However, the 
Company cannot always anticipate or assume 
responsibility for: 

unexpected variations in ground conditions - the 
potential for this will depend partly on bore spacing and 
sampling frequency. 

changes in policy or interpretation of policy by statutory 
authorities. 

the actions of contractors responding to commercial 
pressures. 
If these occur, the Company will be pleased to assist 

with investigation or advice to resolve the matter. 

Site Anomalies 
In the event that conditions encountered on site during 

construction appear to vary from those which were 
expected from the information contained in the report, the 
Company requests that it immediately be notified. Most 
problems are much more readily resolved when conditions 
are exposed than at some later stage, well after the event. 

Reproduction of Information for 
Contractual Purposes 

Attention is drawn to the document Guidelines for the 
Provision of Geotechnical Information in Tender 
Documents", published by the Institution of Engineers, 
Australia. Where information obtained from this 
investigation is provided for tendering purposes, it is 



AN ENGINEERING CLASSIFICATION OF SEDIMENTARY 

ROCKS IN THE SYDNEY AREA 

This classification system provides a standardized terminology for the engineering description of the sandstone and shales in the Sydney area, 
but the terms and definitions may be used elsewhere when applicable. 

Under this system rocks are classified by Rock Type. Degree of Weathering, Strength, Stratification Spacing, and Degree of Fracturing. These 
terms do not cover the full range of engineering properties. Descriptions of rock may also need to refer to other properties (e.g. durability, 
abrasiveness, etc.) where these are relevant. 

ROCK TYPE DEFINITIONS 

Rock Type Definition 

Conglomerate More than 50% of the rock consists of gravel sized (greater than 2 mm) fragments. 

Sandstone : More than 50% of the rock consists of sand sized (.06 to 2 mm) grains. 

Siltstone: More than 50% of the rock consists of silt-sized (less than .06 mm) granular particles and the rock is not laminated 

Claystone: More than 50% of the rock consists of clay or sericitic material and the rock is not laminated. 

Shale: More than 50% of the rock consists of silt or clay sized particles and the rock is laminated. 

Rocks possessing characteristics of two groups are described by their predominant particle size with reference also to the minor constituents, 
e.g. clayey sandstone, sandy shale. 

DEGREE OF WEATHERING 

Term Symbol Definition 

Extremely EW Rock substance affected by weathering to the extent that the rock exhibits soil properties - i.e. it 
Weathered can be remoulded and can be classified according to the Unified Classification System, but the texture 

of the original rock is still evident. 

Highly HW Rock substance affected by weathering to the extent that limonite staining or bleaching affects the 

Weathered whole of the rock substance and other signs of chemical or physical decomposition are evident. 
Porosity and strength may be increased or decreased compared to the fresh rock usually as a result 
of iron leaching or deposition. The colour and strength of the original fresh rock substance is no 
longer recognisable. 

Moderately MW Rock substance affected by weathering to the extent that staining extends throughout the whole of 
Weathered the rock substance and the original colour of the fresh rock is no longer recognisable. 

Slightly SW Rock substance affected by weathering to the extent that partial staining or discolouration of the 
Weathered rock substance usually by limonite has taken place. The colour and texture of the fresh rock is 

recognisable. 

Fresh Fr Rock substance unaffected by weathering. 

STRATIFICATION SPACING 

Term 
Sep&ation of 

Stratification Planes 

Thinly laminated <6 mm 

Laminated 6 mm to 20 mm 

Very thinly bedded 20 mm to 60 mm 

Thinly bedded 60mm to 0.2 m 

Medium bedded 0.2 m to 0.6 m 

Thickly bedded 0.6 m to 2 m 

Very thickly bedded >2m 
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WI
CLIENT 	WASTE R[CYCLING ANt) PROCESSING SERVICE 

ROJECT EASTERN CREEK WASTE DEPOT 

LOCATION EASTERN CREEK 

TEST BORE REPORT 
DATE 	I0/11.8.92 

PROJECT No 111875 	 BORE No I 

SURFACE LEVEL - 	 SHEET 1 or? 

DIP OF HOLE 900 	 AZIMUTH 

Samn&In Situ Testing 
bescription 

Discontinuities stth 

Test Results DPII1 
' w m 

Core 0 o B 	Beddrng 	J 	Jorni 

7~) 
& 

S-Shear 	D-DrrflBreak Comments 

SILTY CLAY - hrrrwn silty clay 
- 	0.7 

-- SILTY CLAY - light grey and I 

brown silty clay with some /1 A - 

extremley low 	strength 
- siltstone layers below 

1 3.Om i/I 
A 

4. 

/1 

A - 

- / 
A - - 

- 

3 

- 

I/I 

U 

- 

4.30-10.00rn - 	- 

- Defects are generally / 	:n 
/ I B partings 0-0 	planar 

rrndrrla ting 
Many of which have 

4 .81 

SILTOTONE AND SHALE - very 

opened 	drrr ing on I C 0 - 

- 

- - 
sirbseqrrent 	to - - 	- 

low strength Ii ighiy to dri Ill ng 	 - 

moderately weathered -. 

--- 
The core has several 0.20 

- fractured (lark grey and fragmented and highly 

brown intsrrhedded si ltstrrne 
- - - 

iraci.rrred layert most - 

and shale wj tir some low 
- - 

likely due to drill in 

- 
C 100 - 

- gt 	r strenh layes 
- 

*Cnrelrissesmaybe 0_OS 
- 

A 
- 

- 

due to extremely 
C0 600 - 

low strength or 
- 
- 

- 
highly 	I racirrred 

- TL. 
_ 

I e 	being washed lyrs a 
away during drill ing - - 

C 70 r 
- 

- 
SILTSTONE AND ShALE  

medium strength slightly 

- weathered frac tarred dark 
- - - - grey 	i nterhedded si I stone 

arid shale 	with 	some 	lrigirly - 

- 
- - 

-- - 
- 

frac tr red 	layers 
- .. 

- 

- 8.21 ------ 

- 
.1 	80 	mr (iii - - 

1 

RIG 	it or 	 DRI LLER 	i; in 	 LOGGED 	Mrurr-a\-/McMrrrrari 	CASING 	ri 

TYF°E OF BORING 	Oil ri Ci ir1iri irrrritr (7, I rr 	. trrr i.irrrr NMi.0 ciii rig to I 'i_iirirrr 

VVATER OBSERVATIONS 	h-i cc rjrrrrrrrd rune i' nrinscrved at. 7. tIm 	- 	 - 

REMARKS 	 - 

SAMPLING & IN SITU TESTING  

A rmrrrm'm rrrmmmrmi,r 	i't 	rrirmr run -,rnm'rrqrir iuihOiiMlrri 

Irk 

r rmt 	
r r 

r 

r r r i 	 D J Douglas & Partners 





S
CLI ENT 	WASTE RECYCLING AND PROCESSING S[RV I CE 

PROJECT EASTERN CREEK WASTE DEPOT 

LOCATION, EASTERN CREEK 

TEST BORE REPORT 
DATE 10/11.8.92 

PROJECT No 111875 	 BORE No 1 

SURFACE LEVEL 	 SHEET2 or 2 

DIPOFHOLE 900 	 AZIMUTH - 

Depth 
Description 

of 
Core 0 

, Discontinuitie 

B 	Bedd rig 	J 	Jo ft 
S 	Ster 	0 	DII Break 

Sth 

J 

(m) 

Sampung&Hn Situ Testing 

H 

Test 	esuIts 

Comments 

medium to high sLrenqt.h F 
51 LTSTONE AND SHALE 

 
0 hE OS f5o 

frerrh fractured dai'H grey 
interbedded siltstone and C 92  
shale with some highly 
far:trrrcd layers 

J 809O°  undulating 
-- - rough 

C 92 

LOS 

:1/. 
C lE OS 40 - - 

1 
C73 

15.0 

BORE DISCONTINUED AT 15.00 MET 15 

18 

RIG 	820 	 DRI LEER 	Coup-i' 	 LOGGED Mrir'r'ov/McMorrou 	CASING 	ru 4. Sun 

T''PE OF BORI NO 	rolid Ii jujlut. loiter '  Cl. 	ru I. 'liii I truer NM_C cor'i rug hr 10,00111 

WATER OBSERVATIONS 	["roe grrrrrnui waler,  nuheer'veul 

REMARKS 

SAMPLING SIN SITU TESTING  

Aiii' 	u'u 	iii ir,.iA 'iIln'lli1lh LIffliMi',) 

1k h 
	

I I 	u I I I 	 D J Douglas & Partners 
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S
CLIENT 	WASTE RECYCLING AND PROCESSING S[RVICE 

PROJECT 	EASTERN CREEK WASTE DEPOT 

irnTIflkl 	[cTRN IRELK 

TES.F BOHE HEF-'OhI 

DATE 12/13.8.92 

PROJECT No 114875 	 BORE No 2 

SURFACE LEVEL 	 SHEEL 1 OF 2 

DIP OF HOLE 900 	 AZIMUTH 

Rock Fracture Sampling & In Situ Testing 
- Description 

Discontinuittes Strength Spacing 
- Depth of (m) 

on 	.- 

Test Results 
m Core e-aiiing 	JJoint 

5- Shear 	D - Driii Break 
jo5 OIl 

If 
& 

o 	o cc Comments 

FILL] NO - brown and red 

brown clayey silt fi.ltinb 

A 

- 	0.7 
FJLUJNG - grey and brown A 

—1 

- 

ripped shale filling 

SILTY CLAY - grey, brown 

- • and red brown silky clay I 
• with some ironstone bands I /1 U 
• 
- 

-grades to siltstone and / Mitch of the core is 

shale below I fragmented or highly 
A  1/ fractured probably 

due 	in part; 	to 

= i/I drilling and handling 

and subsequent A 
I drying of core 

- 3.20-6.COm  

I Most defects  are  

- - 

B purtings o- °  
many of which have 

 U 

SILTSTONE AND SHALE 	very -- 
- - low to low st;renqt;h probably opened 

- 
moderately weathered highly - - - - 

- 
during drilling and 

- /,.00 	- 
fractured to fracturect - - handling 

- - dark grey and brown 
-. - -- - 

Much of the core 
interbedded silt;st;c'ne and 

- - 
is desicated due to 

shale drying out 

52 — c 

*core losses may 
0 

0 L .. he due to extremely x 55 

 

low t.o very low 

strength layers 
- `,.4 5  

being washed away 

- - during drilling 
- C Ct) - 

>< 0 LXS 17rn 
5.00 	- 

I C 100 

--- 6.00-9.55m 6.58 

._ unless specified 

SANDSTONE - medium Lu hiqlt 

defects o-iY qenerall 

7 
- 

planar many of which 
C 6 

strength moderat;ely to have probably opened 

- 
slightly weathered fractured dun nq drilling 

to slightly fractured 1)1eV 

- 
and brown fine grit tied 

- 
sandstone wi t;h suite 	low 

strength si ltstone 	ml erheds 

r 
.1 	00-00° 	mdi la i;i nq 

: 

RIG 	020 DRILLER 	Coo icr LOGGED 	Mur-riiy/McMorriin CASING  

TYPE OF BORING 	So] id I I iiiti 	auger 	Ci, 	to 	4.0m 	I lieu 	NMI.0 curing 	io 	li.00in, hole 	reamer] 	Io 	15.00111 

WATER OBSERVATIONS No 	Ft-re 	qIuulsl 	waler 	ubser veIl 

REi1ARKS 	00i 	and tract it-u, 	logs 	mire 	sr-.;illy 	rod 	i 	lot_i due 	to 	hirlily Ira:t.rurerl 	nature 	of 	c- ni -c 

SAMPLINGS IN SITU TESTING  
i-oil 	II 	mm I loot 	Iuim i1Ih Llt,iillMt,u) 

ii, 	dll,ii 
D J Do u g I as & Part n e rs 
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TEST BORE REPORT 
DATE 12/13.8.92 

F

LIENT 	WAST[ RECYCLING AND PROCESSING SERVICE 	PROJECT No 111901 	 BORE No 2 

ROJECT 	EASTERN CREEK WASTE DEPOT 	 SURFACE LEVEL 	 SHEET 20r 2 

LOCATION 	EASTERN CREEK• 	 DIP OF HOLE gO 	 AZIMUTH - 

Depth 
Description 

o 
Core 0 to 

Discontinuitres 

B 	Bedding 	J 	Joint 
S 	Shear 	0- Drill Break 

Rock 
Strength 

on 

Fracture 
Spacing  

(m) 
o 

- o 	o 	o 

Sampling & In Situ Testing 

E 
a Test Results 

& 
Comments 

SILTOTONE AND SHALE - very 0.55-14. SOs -. - 

- 
low to low strength sliqlitly 
weathered highly fractured -- 

Most defects are 
-B partings 05 

- to Fractured dark grey - - Many of which are 

11 
intorbedded siltstone and 
shal.e with some medium 

. 
- __. 

probably due to 
drilling and handling 

C 100 45 

- 
strength layers and minor - - Much of the core 

extremely low strength is fragmented or 

layers desicated probably 
- in part due to 
- - - drying on I: 11.80 

12 

i 

c 100 

t3  1.3.10 

--14 - - - - 

c 78 
- *nl)rC 	loss may 

- represent core left >< - 
- in bare hole E S loonr  

- 14.00 
15. 0  

BORE nrscoN'rlNuErr AT 15.00 MEF 5 

16 . 

18 

rq 

-. I 1111111 I ItliFlIlil ii 

RIG 	020 	 DRILLER 	001'r 	 LOGGED Minlray/McMorrna 	CASING to 4- 0Dm 

TYPE OF BORING . or i  0 11 iqlil auger Dr 	a 40111 lieu Nt-tic cal - jug to 14.00ei, irate reinsert in 1 5. 00in 

WATER OBSERVATIONS No tree ground waler observed 

REMARKS 	DOD aurl fran- I iii-  tiers cia nisihty 11111 in -isO nude0 nine to  liinjinty li-ad ,ied iat.uire Of inure 

SAMPLING & IN SITU TESTING  

A 	uuul1_iuuuluii 	ri 	loll loinl _Iiiniuijlli clirnIlMe_ul 

11 	elk seutu lu 	1 nIinuiiuul u-ito 	 L. J Doug las & Partners 
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.CLIENT 	WASTE RECYCLING AND PROCESSING SERVICE 

PROJECT 	EASTERN CREEK WASTE DEPOT 

I OCATION 	FAST[RN CP[H 

TEST BORE REPORT 
DATE 30.7.92 - 11.8.92 

PROJECT No 19875 	 BORE No 3 

SURFACE LEVEL 	 SHEET I OF 2 

DIP OF HOLE 900 	 AZIMUTH 

Rock Fracture Samphng&In Situ Testing 
Description 

Discontinuities Strength Spacing 
- Depth (m) Test Results 

Core 0 cg B 	Bedding 	J - Joint B 	± 
7a) 

& 

S-Shear 	D-DriliBreak 
 Comments 

CLAYFY SILT - brown ciayey 
/ / 

si It. iii th some 	irons Lone 
grave 

0.7 

 A  

SILTY CLAY - brown and — 
1 

1/ 

A  
red brown silly clay 

H 

/1 A 

2.3 
CLAY - grey and brown - A  
slightly silty clay 

—3 j 
- U 

/ 
A 

3.8 /..72-14.70m _____________________________ 
- Unless otherwise - - 

SILTSTONE AND SitALit - -. specified defects A - 

- extremely low strength are B partings 010 

- light grey and brown planar to irregular 

interbedded sil Istone and - 	- many of wlii ch have A, 

shale with some very . opened doring or 
/. 72 

- low strength layers and subsequent to drillin 

c1a 	t ayers - - - Much of the core 
- cnnla ins -breaks due ti I 

- 
- ctri 1] in0 and handlinc C 100 20 

/585 	
curved 	

- 3 - 

5.65 

core losses possibly 
>< 

E S 6( 
- 

due to extremely low 
- 

- 
- B 

to 	very low strength 
- sit Is tone or shale 

/ being washed away 

- 
- 

SILT:TONE AND SHALE - during drilling 

me 	urn strength sliqtit.ly  

- sea Ihered to fresh - - - - 
front ured to slightly - 

- fran I ured dark grey and - 

- grey interbedctcd si ltstone - C 92 Bit 
- and shale 

- 	8 -- 
8.1 - j 	10° 	- - - 	

- ST Ll 01 ONE 	AND SllALI 	- - 
- med 	urn 	to in gli strenqt.h - - 

- 	fre-iti 	slightly 	fractured 
- dark grey interhedded -- — - 8.75  

iii 11 stone 	and 	shale 	- - 

RIG 	non 	 DRILLER 	Cuoper 	 LOGGED Mrrrray/McMorrari 	CASING 	a '1. Olin 

TYPE OF BORING 	lii ri iliqhl. aucer CL to 0. Sm NMI,C caring 0.72 to 14. 7m then rotary Lu I S.itOin 

WATER OBSERVATIONS 	Inn free grunnud wit or ohi-nervert win lnl. uurjerinq. hurt water level l.Om. 

REMARKS 

SAMPLINGS INSITUTESTING  

- 	 ii per 	itO)(Mni  

I I in 	
I 	

D J Douglas & P- artners dp 





TEST BORE REPORT 

DATE 30.7.92 - 11.8.92 

CLIENT 	WASTE RECYCLING AND PROC[SSING SERVICE 	
PROJECT No 11I875 	 BORE No 3 

ROJECT 	EASTERN CREEK WASTE DEPOT 	 SURFACE LEVEL 	 SHEEL 2 or 2 

I nr.ATInN 	TLflN 1P[[ 	 DIP OF HOLE 900 	 AZIMUTH 

Depth 
Description 

Core 
0 

Discontihuities 	
- 

B-Beddirrg 	JJoin 

S 	Shear 	0 	DelI Break 

Strength 

o 

Samphng&Hn Situ Testing 

H 0 

Test Results  

Comments 

SILISTONE 	AND ShALE  
medium to high 	trenqth - 

- 

- 

fresh fractured to 
slightly fractured dark 

3 60° stepped - 

- grey interbedded silt.stone - 

- 11 and shale 

112 

1 

11.85 

IJ 
C 100 70 

--ii - 	- 

- 
- 

- BORE DTSCONTINED AT 15.00 Mi 

—16 

—17 

RIG 	Ih'() 	 DRILLER Cr,rr1,'r 	 LOGGED 'lrrr- tr\'/11rMrrrrurr 	CASING In 

T't'PE OF BORINIG 	 II rjlrl urlrJ,r 01 In /,.)rrr billiE nrrrirrq i_iS icr h/.Srrr thierr ruhcrr'y io hi.00m 

\NATER OBSERVATIONS 	Nrr I rr,e rjrrrrrrrrl wcrlur ohuerverl cr10 ml. crrrc)ermuq. FOre wrIcr 1ve1 1 

REMARKS 

SAMPLING S IN SI-VU TESTING  

A 	•rr 	ccl 	II. 	rot lot crorrrjth 13irrllMliI 

	

II Ilk ;o,.II 	 SArrt,r,r1 r,orrr,rrorrl 	 I:) J E) o ii g I as & F art n e rs 

	

111cr 	U 	ni 	In 

1. '' , I , I 

	

1.~ 	1, , 11, P I I 





•LIENT

WASTE RECYCLING AND PROCESSING SERVICE 

	

ROJECT 	EASTERN CREEK WASTE DEPOT 

	

LOCATION 	EASTERN CREEK 

TEST BORE REPORT 
DATE 6/7.8.92 

PROJECT No 111875 	 BORE No Il 

SURFACE LEVEL 	 SHEET I OF  2 

DIP OF HOLE gQO 	 AZIMUTH 
— 

Rock Fracture sampling & In Situ Testing 
Description —J Discontinuities Strength Spacing  

iD a Test Results Depth of (rn) 
m Core BBedding 	J 	Join g 

55 & 
0 S 	Slierui 	0- Drill Break -0 	00 	0  (/3 cc ommen S 

-- FILLING 	grey and brown 
silty clay and whale 

- fillinq 

0.7  

SILTY cLIY - light grey °Mrich of the core - brown silty clay with some is fragmented probabi 
fine to medium ironstone due in part to 
gravel 1/ I drilling 

1/ -- U 

/ 
- 2.50 

'core losses possibly 
dire 	to 	drill 	bit 
blocking in extremely 

3 low to very low 
strengi.h of hi ghly C C) - 
fractured sil totone 0 1 L . 21 mm 

or shale and grinding 
away rest of run 

4.20 

SJLTSTONE AND SHIlLS - very 
low strength highly  

Pefect;s are generally 
o - 	r-  -' - 

weathered highly fractured 
--- - - B partings 0-5 

C e 
to fractured grey and brown - - Many of which have - 
r nterhedded si ltstui)n and 

- - - - - probably opened 

siac 1 - 	. due to drilling and 
handling or siihseqiien 
drying I 

—0 6.00 	- - 
C 68 - 

S S. 50 
- - — 7.10 — 7.1-  

SILTSTONE AND SI1F\LE - very 
low to low strength -- 
moderately 	to si i girt 1 y 
weathered hi glily 	fractsireul tc 
fr-acLinrd dark 	grey 	i nl.nrhndr I 

33 si 1 tu tone and  

- c 62 0 

n,m 

I H 70 
C 100 

RIG 	1120 	 DRILLER Go-irie r 	 LOGGED Mrirray/McMorran 	CASING in 3. Ciii 

TYPE OF BORI NO 	i d 11 i girl auger (;i. iii 2.1,ni lien NMi.0 ciurinn iii 15.000 

WATER OBSERVATIONS 	lIr free qroniud waler observed 

REMARKS 	 - 

SAMPLING& INSUU TESTING  

A 	.iqu..uuiuuuirr 	ii 	priml Oid Suuiiq1uii i_iAiiMP,ii 	

dp I I I 	 D J Douglas & Partners 





TEST BORE REPORT 
DATE 6/7.8.92 

CLIENT 	WASTE R[CYCLIN(i AM) FtROCLSSING SERVICE PROJECT No 111875 	 BORE No 9 

PROJECT 	EASTERN CREEK WASTE DEI01 	 SURFACE LEVEL 	 SHEET 2 OF 2 

CATION 	EASTERN CREEK 	 DIP OF HOLE 90 
	 AZIMUTH 

- 
Rock Fracture Sampling & In Situ Testing 

Description 
5 Discontinuities Strength Spacing 

Depth Test Results 
m Core b07ierea 880 o o Comments 

14.70-14.40rn 10.20 
STLTSTONE AND SHALE - nececi:s are preiorn- 

-- medi urn 1:0 high strength inlly II partings - 
fresh fractured to sliqhtly pliiiar 	to 
fractured dark grey inter- tiodutat jog, 	many of 
bedded Siltstone and shale which are probably 
with some slightly weathered opetied due 	to drilling 
highly fractured 1ayes and handling or 
below 13. 2m subsequent (trying 

Minor subvertical 
joints between B- 
partings below 13.2m 81 90 

12 

- II. 0 50 

—13 

c 1,7 :cn 

FUS,  - BOREDIScONTINuED AT 10.00 ME 

- 	17 

—18 

RIG 	it;o 	 DRILLER 	CoFr 	 LOGGED N rt-iy/McMorr OIl 
	

CASING 	Ii 

TYPE OF BORING 	5,1! ii JIIt ulcEr Ci. to 2.0111 llieii NMI.0 corinq ii, 15.00,11 

WATER OBSERVATIONS No I r'ic iiruuii,t wutur ,,h0erved 

H EM AR KS 

SAMPLINGS IN SITU TESTING  

A 	snhljlI 	(I 	jioiiit 101111 l,eoqIh Ii50Yi01l'll 

Ii 	lIk 011l i 	1; OoolloI 11l,lrlllll 1001 	 D J. Do u g las & P a r In e rs 
11:11,1 	 I 	.111111111.1 111111 



I 



I 
I 
I 
I 
I 
I 
I 

TEST BORE REPORT 
DATE  

LIENT 	 WASTE RECYCLING AND PROCESSING SERVICE PROJECT No 11I875 	 BORE No 5 

	

WROJECT 	EASTERN CREEK WASTE UEPOT 	 SURFACE LEVEL 	 SHEET 1 OF 2 

	

I OCATION 	EASTERN CREEK 	 DIP OF HOLE 900 	 AZIMUTH 

- 
Rock Fracture Sampling &In Situ Testing 

Description 
Discontinuities Strength Spacing 

Depth ot (m) - m w a Test Results 
m Core 

I) 
o B 	Bedding E °- 

H 
0 0 
0 

0 
1 

& 
eak Comments 

CLJ\YEY SILT - grey and brown  
claysy silt 5 

0.75 
SILTY CLAY - grey and brown  

—1 silty cloy 	with some 
I 

A 

- 
ironstone gravel  

— 

74 

A 

the core A 

CLAY 	grey and brown / is fr-igmenl ed or 

slightly silty clay with / highly fractured 

some extremely low to very / probably due in part A 
low strength siltstone / / to drilling and 

layers below 4.6m handling 

/ 

- .5 

—/ 
/ -/l 

/ 

SANDS TONE sen SILTSTONE - Most defects are B 
very low to low strength partings 0-50  general y 
highly to moderately planar along micaCeOlil C 73 0 

- weathered highly fractured laminae some are - 
brown and light grey irons tolned 

_ll interbedded fine grained Some Suhvertical Joint s 
- sandstone and silts tone spacing eo-nonmm 

G B, T.O;; 65 tim 

- - - iroost ai ned 
.icnre lOsses possibly 

(tile 	to extremely low ir 

ç 	85 highly 	fractured 

-- - siltstone or shale bein 7.00 
7 SANDSTONE AND SILTSroNE - washed 	away during dri I 

medium 	to high 	st:rcingt.ti 

slightly weathered to Unless otherwise specif 
- fresh fractured li.ght. grey defects are generally 

and grey interbcdded fine 5_15
0 
 pan r 

grained sands tone and ilonq ml caceous 	1 ami ii e 

- 
sit t;st.one 	with some 	slightly Many have probably 
fractured layers opened 	(tile 	to 	drill in 

08 70 

- . and handling 
siibvert.ical 	closed 

-- 
in sands tone 

. .1 	1.5 	irregular 	ill 
1 t stone 

STLTSrnNE AND SUSIE - very 

1 

S 

RIG 	820 	 DRI LEER 	Cuoller 	 LOGGED Miii'civ/McMnrrori 	CASING 	5. 00n,  

TYPE OF BORING 	Sni iii light 	
tS. to I..Sm lieu NMI.0 coring o 15.00m 

VVATER OBSERVATIONS No tree ground waler observed wlo 1st. aogerinq. Find waler level otter ilii l Ii nq ot. 2.. 3m. 

REMARKS 

dp -_D.J. Douglas & Partners 

SAMPLING & IN SITU TESTING 

A 	iii'i.litlIi 	Ii 	huh 	.IiOillhhIl i_ihnI(M5 i 

5 	hulk s.iriiphii 	 S 	r.t,iriil;eih II ahiwl tech 





TEST BORE REPORT 
DATE '1/6.8.92 

CLI ENT 	 WAS ft RECYCLING AND IR0CI SSI N(I SI RI I (:1 PROJ ECT No 111875 

ROJECT 	EASTERN CREEK WASTE DEI0i 	 SURFACE LEVEL 

LOCATION 	EASTERN CREEK I 	 DIP OF HOLE 900 

BORE No 5 

SHEET 2 OF 2 

AZIMUTH 

Rock Fracture Sampling &In•Situ Testing 

Description 
Dtscontinuittes Strength Spacing 

Depth 

m 
of (m) a  Test Results 

Core 
C 	DrllBreak Comments 

- STLTHTONE AND SHALE - medium [ ggom 
- strength slightly weathered - medium strength 

to fresh fractured dark 
layers defects are .-. 

- grey and grey interbedded - 	
-. B partings 0-5 

sillstone and shale with . generally planar 
ii some highly fractured 

- Many of which have 
layers 

probably opened 
- during drilling very 

-. - low to low strength 

- -- layers are mostly 1 C 80 iO 

- fragmented probably J 
due in part to 

_12 drilling 

S1LTHT0NE AND SHALE - very 

 

12.01 

- low to low strength 
moderately weathered highly 

- - fractured grey inlorbedded 
-_-_ 

sillstone and shale 
-12.55 12.95 

51 LTET0NE AND SHALE - medium 
- strength slightly weathered - 

to fresh fractured dark 
- - 

- grey and grey interhedded 
siltstoue and shale 

C 78 20 - 

- 
,Fcore loss may 
represent core left x down bore hole 5 50 

BonE DIsCoNTINuED AT 11.00 MITlIS 

17 

- 10 

RIG 	020 	 - 	 DRILLER 	Cooper 	 LOGGED 1rirray/McMorrurr 	CASING to . 0Dm 

TYPE OF BORING 	Sot iii It ight anger CI. to /,.Snn their NNI,C coring to 1 5.0Dm 

WATER OBSERVATIONS 	No irre ground water r,herscrved whit -nt angering. Find water level after drilling at. 2. Sm. 

REMARKS 

SAMPLING & IN SITU TESTING  

A 	,.r,rrn.rnnnin 	I'I. 	P01S iOrit r.inennqiln it iii(Mtn) 

Fr 	

lb lI"i 	 I 	(J 	D. J. Douglas & Partners 



LIENT 	WRAPS 

PROJECT 	HYDROGEOLOGICAL STUDY 

LOCATION 	EASTERN CREEK 

TEST SORE REPORT 
DATE 13.1.93 

PROJECT No 1,1I875 	 BORE No 	5 

SURFACE LEVEL 	 SI-IEETI OF 3 

DIP OF HOLE 1150 	 AZIMUTH 3250  

ck Frre Samphng&In Situ Testing 
Description 

Discontinuities 5t:th Spacing 

Test ResuIts 
Depth (rn) 

m Core B 	Beddag 	J 	Jo8 E  - 
H  Comments 5 	Shear 	D - Deli Break 

- CLPY - very stiff to hard 
light brown clay. 

H 
3 

/ 

/ 

-moist to wet at i-Fm - 

5 

6 -sandy at 6m 

-7 -ironstone gravel at 7m 

8 

8.21 

- - SILTSTONE - very low to low >< CODE LOSS 0. 3m 

strength highly to - 
moderately weathered, - 

1 slightly fractured light  

grey, brown and red brown - - - lOs hiqh angle - 
s i ltstone rnodernt.e 	ironstaini p1;roar 	ointo C ¶ 

at 

o.T.lsnr l 

RIG 	Scout 	 DRILLER 	Cooper 	 LOGGED McMorron 
	

CASING CL :0 Orn 

TYPE OF BOR I NG potory un 110(1 Fl-()ni 	to Cm Uien NO con nq 

WATER OBSERVATIONS 

A EM AR KS 

SAMPLING & IN SITU TESTING 

A 	_rrrnpio 	1i 	rror toad Orr: glir ini!OIIMi'nI 

in 	ie,It 'oopIrr 	S 	larrri,-,rd penoiraeon 1,!f. dp D.J. Douglas & Partners 





lENT 	WRAPS 

PROJECT 	IIYDROGEOLOGICAL STUDY 

I Cr(ATIflM 	EASTERN CREEK 

TEST BORE REPORT 
DATE 13.1.93 

PROJ ECT No 111875 	 BORE No 

SURFACE LEVEL 	 SHEE1 2 OF  3 

DIP OF HOLE 450 	 AZIMUTH 3250  

Depth 
m 

Description 
of 

Core 0 m 

Discontinuities 

B - Bedding 	J - Jomi 
S 	Shear 	D - Dnii Break 

Strength 
Rock 

3 	CC 

Fracture 

(m) 
00 	00 

Sampling & In Situ Testing 

nj 
E 

H 0 

a Test Results 

Comments 

SILTSTONE - medium strength 
fresh, slightly fractured -. - 
light grey siltstone, -. - 10.6m high angle 
with some high strength 
very fine grained sandstone 

planar 	joint 

ii layers and intraclaets 
ll.lm 2 x 45°  planar 

- 11.0 

- joints — 

12 

C 100 95 

13 . . 
. 	. 13.2m high angle 	join., S6NDSTO 	- medium strength 

fresh, slightly fractured 
light grey very fine to 

- fine grained sandstone 
with some dark grey 	. 

13.9 - siltstone laminations 
.. ..... 

- mutiple 	joints at 	13.2th 
 

- SILTSTONE - low to medium -. - 
strength slightly weathered -. 

- to moderately weahtered, -. 
slightly fractured dark grey 

- 

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

massive siltstone - 
15m curved fractures 

— 15 

- . 

-. 
- 

-. 
----• 

on intraclasts 
C 100 90 

—16 -rounded siltstone intrac last . 
gravel at 	15.9-16.Oe 

1 16.8 
. '.s 

16. 85m - vertical 
contact between dyke 

L 

- low strength highly 
weathered slighity fractured - 

77. OF light 	y and siltstone 14 Lu 

- 
- 17.5 
- 	' 

- 
18.7 

-'- 17.4m (jar more) 
vertical joint 
perpdndicular to nyke 

18.7m probable drillii 

. C 100 99 

1 	Lu -- 18 

 

SILTSTONE - medium strength 
moderately weathered 
fractured dark grey 
siltstone 	(contact ma 

nYSE - low strength highly 
weathered slightly fractured 
light grey dyke with some 
white blebs, 	possibly doter.' 

SILTSTONE - low strength breaks in brittle 	ha 

19 moderately weathered ltt.7m vertical contact 
- - air qhtly 	fractured to , 	. -. - between dyke and 
- fractured dark 	grey 	i1 i,toir - . ri 1 ts tone - 

Scm bleached 701lC 
19.7m2xhigh angle  19.7 

RIG 	Scout. 	 DRI LLER 	Cooper 	 LOGGED 	McMor'rarr 
	 CASt N15 i.;i, I I) urn 

TYPE OF BOB I NO 	Rotary rir iii i eq From Ci, to liii then NQ con sq 

WATER OBSERVATIONS High w;,ir I ass dr this; Ii . I'm 

REMARKS 

SAMPLING & IN SITU TESTING 

A aq'ri'I' 	ii  

ii 	i,ik 'inni,  in 	S 	ni_nninrd pen i,iiIi'S 

I, dD D.J. Douglas & Partners 





LIENT 	
WRA[S 

PROJECT 	IIYDROGEOLUGICAL STUDY 

lOCATION 	EASTERN CREEK 

TEST BORE REPORT 
DATE 114.1.93 

PROJ ECT No 111875 	 BORE No 6 

SURFACE LEVEL 	 SHEET 3 OF 3 

DIP OF HOLE 450 	 AZIMUTH 3250  

Rock Fracture Sampling & In Situ Testing 
Description - Discontinuities Strength Spacing 

Depth of - 
a) Test Results 

m Core 0 B - Beddmg 	J - Joint E 	I 000- E 
H 

o 
0 

0 6 & 
5 	Shear 	D 	Del Break C Comments 

SANDSTONE - medium strength 
fresh slightly fractured Fractures are 

20.'. light grey very fine J. generally spaced 0.15 
sandstone grading from - H 0.3m and mostly bed 

siltstone at 19.7m _._ partings probably 
-- broken during drillini 

SILTSTONE - low to medium -. 
—21 strength slightly weathered ._. C 100 95 Lu 

slightly fractured to -. - 
fractured grey siltstone 

22 22.1m low angle joint - 

22.7 -'- 

BORE DISCONTINUED AT 22.7 MET E 

RIG 	scoitt 	 DRILLER 	Cooler 	 LOGGED 	McNlorrunr 	 CASING 	Ci. lo Die 

TYPE OF BOB I NG 	Doi Cr17 ric i I i inq from Ci. i.o //m then SQ cor no 

WATER OBSERVATIONS 

REMARKS 	Water lOCir and hiocicrrje circrnlaiiorr below nySe 

CAlIPh hii m IC CITI I TPCTI 510 

A 	rjnegnhr 	II 	phil hid hhrihrii/hr I1ipoXMhii 

[1 I::Ik ,: 	 ;Iinbi.rnipnrInniarfl.) 	 D.J.EoiiçjIas S Fartners 



0  JENT 	WRAPS 

	

OJECT 	IIYDROGEOLOGICAL STUDY 

	

rr(ATIrM 	EASTERN CREEK 

TEST BORE REPORT 
DATE 15.1.93 

PROJECT No 1118/5 	 BORE No / 

SUR FACE LEVEL 	 SHEE11 OF 3 

DIP OF HOLE 1450 	 AZIMUTH 11450  

Rock Fracture Sampling & In Situ Testing 

Description 
- DIS 	lflLI Strength Spacing 

Depth o cc c (ni) 'dcc Test Results 
m Core 0 B•Beddag 	J-Joinl 	' oo 	oo E 

H 

cc 

 

0 
1 

& 

S - Shear 	0- DnlI Break 00 	0  Comments 

CLAY - very stiff to hard / 

light brown clay with some 
ironstone gravel and very 
low to low strength shale 

1 bends below Cm 

/ 

7 
7.3 

- ___________________________ 
- 

7.: 
• S]LTSTONE - low otrenqth, CORE LOSS 0.3m as 

moderately weathered to for between Cm GB. Sm 

slightly weathered fractrrrod 
C 50 0 

to slightly fractured lqht. 8.0  - 
--8 brown sOlatone 

CORE LOSS 0. Sm 
probably 	cl 	re 	t.o waslrin 
away of very low 
a 	rena 	Ir 	il t. 	one 

LHLH L 

RIG ' 	DRILLER 	Cotrp-r 	 LOGGED 	NlcMor'r'ari 	 CAI NU 	Cl. to 7. 3rrr 

TYPE OF BORING 

VVATER OBSERVATIONS 	Rotter bit. trr,rrr Cl, to 7.35, herr NO carton to 25 . 7111  

REMARKS 

SAMPLING & IN SITU TESTtNG  

A 	oro'-orrFrFr 	- 	t't 	or Ford ronrrlrr r7S5MFr) 	J 

	

r 	
r 

t 

r r r 	 pDJDouIaS&PartflerS 





0tENT 	WRIIPS 

OJECT 	IIYDROGEOLOGICAL STUDY 

I flCATION 	FASTFRN CREEK 

TEST BORE REPORT 
DATE 16.1.93 

PROJ ECT No 111875 	 BORE No 7 

SUR FACE LEVEL 	 SHEET 2 053 

DIP OF HOLE 1350 	 AZIMUTH 1115 0  

CD Rock Fracture Sampling & In Situ Testing 

Description 
Discontinuities Strength Spacing 

Depth of (m) m a Test Results 
m Core 0 co B 	Beddrng 	JJouit 55 	E Sc 	05 	; & 

o S 	Shear 	0 	Drill Break 
0 10 	00 	0 Comments 

SANDSTONE 	medium strength ::'.::: 
fresh, slightly fractured, . 
light grey very fine grained 
sandstone, with some dark 
grey siltstone laminations 

"' and dominant dark grey 10.9m approx 130 

siltstone beds between lim suhvertical rough 11.1 
and 11.5m 

.. 

planar joint 

11.7m 2300/700 rough 

planar joint 

.12.25m subvertical 
joint obscured by 

- drilling break C 100 95 

12.5-12.65m 3x - 
700 subvertical 

13 smooth planar joints 

13.85m 230°  subvertic.l 
pl anar  smooth joint - 

14 	10 14.2 
-.-- 

SILTSTONE - low to medium 
- strength, fresh to moderately 

weathered slightly fractured 
dark grey siltstone with 
some very fine grained - l5m-15. '3m 5 x SO II 

-15 sandstone .  - . srrhvertical smooth 100 90 
-. planar 	joints and 
- two 280/200 smooth 

planar joint,, 

—17 

 

17.25 

- . - 

18.2U C 100 95 
SANnSTONE - medium strength .. 
slightly weathered to fresh ' 18.6111 	045/300 	rorrqh 
slightly fractured liqht grey - 	. - rrrdrrl a Lirag 	joint 
very fine grained sandstone 
with some moderately 

to 

 

- mel the red zones and SOCIC - 
dark grey or 1 tn tonc 
lam i no 	our; 

1'l. 'j5 	050° 	n;nrhvert:ical 

I' 
.. 

I 11111 . 
.00Iir 	1,Innar 	joint, 

I-. I I 

RIG 	Scout 	 DRI LLER 	Coo n's' 	 LOGGED 	McMor'r';rrr 
	 CASI NC 	13!. I.o 7 'IrrI 

TYPE OF BORING 	iloticr Iii I. Ir-srnl CI, I.., SOur herr Nit coring ri 25 7m 

WATER OBSERVATIONS 

REMARKS 	 . 	 . 

A 	, urri',00IrIr' 	Pt 	11001110,01 0111011111 I,I5OI(MI'irI 

II 	Irolk 001111,10 	 S 	01,0110111 Il0l'',, 11011 ......1 

cilw 

SAMPLING & IN SITU TESTING 

I.IIo.1j 	110 01,111 II 

	

dp EiJ.Douk1s& Partners 





[lENT 	WRAPS 

	

OR 0 J E C T 	FIYDROGEOLOGICAL STUDY 

	

LOCATION 	EASTERN CREEK 

TEST BORE REPORT 
DATE 16.1.93 

PROJECT No 19875 

SURFACE LEVEL 

DIP OF HOLE 1150 

BORE No 7 

SHEET 3 OF 3 

AZIMUTH 1150 

Rock Fracture Sampling & In Situ Testing 
Descri 	lion Disconhnuities strength Spacing 

a Test Resutts 
Depth 2 

I 	I (m) 
rn Core 

U 
(0 B 	Biddnig 	J 	Joeit n , T-_~3 O & 

SSt 	ODlEtilk 2 I - 

cc Comments 

58(1115 TONI: 	- 	met 	mu 	5; 	reugt Ii 1:::.::: 
?O.c irech slightly 	Irmctu;red I L 

- \ ii gist, 	grey 	very 	fine 	gin 	n's 
soul!!; 	One - -. - 

ST I.TSTnNti 	- 	mcmii mum 	•, t.rengt,h 
. ;s • Rem 	OgO/cm;hvert j col 

rrccti 	to ci iglit ly 	we,otlwred - 	 J - 
unrltilaLinq ci ickenci d,r 

I Lu 

o ci icttstiy 	froctuired 	dos'S 	grey joint ci icks plunge  
21.2 ci Ito tone boked udjocent 	sly1; 

700 to 050 
DYES 	- 	mcmii 11111 	ct reng Its 	hi gli ly 

within dyke 	2 sets 
weathered 	fractured 	1 117111 gri V of jointS both sub 
dyke, 	possibly dolerile with 

verticoi parallel i-oo so some white hiebs on 	perpendicular 
C 

Ts5 	(d)0.5M 
to the strike of dyke 

5 joints are probobly Lu 

22.'.  
closed spaced'O.1m - 

2l.2m and 22.'.m verti a 
STLrSTONE - low otrength - ,sontsscts between duke a 
slightly weathered fract ured 
d-irk grey baked siltctone 

- 

.1.: 
- 

siltstone 22.8 
22 	1) 23.Om 050 subverticol 

SANDSTONE - medium ntrength y3 'smooth planar joiilt 12 	Lii 
- 

- frech slightly fractured 
light grey very fine 
grained sandstone 

C 100 95 

2/..2m 050° subvertica - 

smooth planar joints 
18 Lu 

.2'..Sm 0500 subvertica 
SILTSTONE - low strenctth snmootti planar jonit 
slightly weathered slightly 
fractured dark grey siltston 

-25 

 

25.25m 0500 subvertic,1 
smooth planar joint 
25.5m 090/80 	rou8h 

-- - planar. 	25.6m 050 - 

suoverticat joinLdT 

BORE DISCONTINUED AT 25.7 MET ES 
26 

. 

RIG 	Scout 	 DRILLER 	Coopr 	 LOGGED 	McMorran 	 CASING CL to 7. 3m 

TYPE OF BORING 	Roller bit from CL to 7. 7-n, Then NQ cur! nq to 25. 7rn 

WATEk OBSERVATIONS 

REMARKS 

SAMPLING & IN SLID TESTING  
A 	mmmq.' 	mmli'- 	 Al 	null mm mu .5mm-u qIA 5, ('ii5Mt'.l) 

dt) D.J. Douglas & Partners 



.dp 	 Prt 	!d 

rz egional Waste Depot 
Eastern Creek 

Project No 14875 
November 1992 

PLATE 1: 	Distant view of dyke; Note that the dyke is barely 
perceptible within the stirficial clay due to extreme 

weathering 



dp 
	

Py 	L d S 

Regional Waste Depot 
	

Pwject No 14875 
Eastern Creek 
	

November 1992 

PLATE 2: View of dyke showing zones of dark grey haked 
ststone, metamorphosed by contact with 
doedte, dudnq intrusion of dyke 





dp DJ )uç3s and P 	eaPy LtdS 

tegional Waste Depot 	 Project No 147 
asern Creek November 1 99 

PLATE 4: 	Coseup view of dyke. Note: irregular contacts 
between dyke and adjacent rock and weathered 
hodzontzd fractures. 



APPENDIX C 

RESULTS OF PUMP RECOVERY TESTS 



I. C.1 
D.J. Douqias and Partners Pty Ltd 

PUMP RECOVERY TEST ANALYSES 

The pump tests performed as part of this study have been analysed after making 

several simplifying assumptions. The errors introduced by these assumptions 

should not be significant (maybe less than 20%) and will therefore not detract 

greatly from the information provided, partibularly when the spatial variability in 

hydraulic characteristics of the aquifer are considered and hence the very real 

possibility that the tests are recording localised conditions rather than 

parameters representing a large region of the aquifer. 	Nevertheless, it is 

considered that the tests are of real value as they can be used to broadly 

classify the rock as being very low, low, moderate or high transmissivity. 

The assumptions made in analysing the test data are: 

the aquifer is fully confined. 

the bores are fully penetrating. Clearly this has not been proven but the 

fact that they have been drilled into fresh, slightly fractured rock of much 

lower hydraulic conductivity than the overlying rock means that this 

assumption will not seriously affect the results. 

the aquifer is homogeneous and isotropic. This is unlikely to be so over 

wide areas but should be approximately so within the area of influence of 

the test. 

the pump bore receives water by horizontal flow. When total drawdown 

is almost equal to the depth of penetration of the bore, vertical flow 

components are inevitable. 

storage of water remaining as a film on the walls of the bore at the 

completion of pumping can be neglected. 

Analysis has been carried out by plotting residual drawdown as a function of log 

time and fitting a straight line to the data over one log cycle of time as proposed 

by Thies (1935). The slope of the straight line is: 



I 
dp C.2 	

Di.. Douqias and Partners Pty Ltd 

2.3Q 	
. I 
I 

where E.s' is the residual drawdown per log cycle of time 

T 	is the transmissivity of the aquifer (m2/d) 	 I 
Q 	is the rate of recharge = rate of discharge (rn3/d) 

from which the appropriate value of T can be calculated. Hydraulic 

conductivities given in Table 3 have been calculated from T = KD 

where K = hydraulic conductivity (mIS) 

and 	D = the thickness of rock penetrated by the bores. 	 I 
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8 

2 

EASTERN CREEK REGIONAL WASTE DEPOT 
PUMP RECOVERY TEST - BORE 1 M. 



EASTERN CREEK REGIONAL WASTE DEPOT 

5 

	 PUMP RECOVERY TEST - BORE 2 	 01,  

4 

z3 

C 

<2 

C- 

0 
C 

C- - 
C 
0. 

0,001 	 0.01 	 0.1 	 1 	 10 

ELAPSED TIME (days) 

- - - - - - - - - - - - - - - 



OR 

EASTERN CREEK REGIONAL WASTE DEPOT 

PUMP RECOVERY TEST - BORE 3 
	

on 

7.5 	 II 

El 

16  

6.5 

6 
0.001 
	

0.01 
	

0.1 
ELAPSED TIME (days) 



t.zAZ51 IKN UKi±K KLKUNAL WA6 I b UbI- U I 
PUMP RECOVERY TEST - BORE 4 

14 

12 

10 

C- 

0 

17 

Ct 

a 
0 

Ct 

0 
Ct 

Ct 

-C 

0.001 	 0.101 	 0.1 	 1 
ELAPSED TIME (days) 

- — — — — — — — — — — — No — — 

4 

2 

0 



- - - - - - - - - - - - - - - - - - - 
EASTERN CREEKREGIONAL WASTE DEPOT 

PUMP RECOVERY TEST BORE 5 
10 

8 

0 

2 

0 



dp 	 D.J. Douqtas and Partners Pty Lt 

PARAMETER 	BORE 1 	BORE 2 	BORE 3 	BORE 4 	BORE 5 	LIMITS# 
Conductivity (mSlmj_ 1670 1200 1760 2030 890  
COD 263 172 241 358 119  
pH 7.3 7.2 7.3 7.1 8.3  
BOD5 Composite < 2 
ColouratlOOdilutions N.D. N.D. N.D. N.D. N.D.  
§pended Solids 20 5 8 11 3 
Total Dissolved Solids -I.S. 	7 I.S. I.S. I.S. I.S.  

Aluminium (Al) 0.6 1 . 	1 1.3 0.8  
Ammonia(NH4)  29  fl 05 
Arsenic (As) <0.01 <0.01 <0.01 <0.01 <0.01 0.05 
Banum() 5 034 04 485 051 1 
Boron (B) 0.02 0.02 <0.01 0.01 <0.01 1 
Cadmium (Cd) <0.01 <0.01 <0.01 <0.01 <0.01 0.01 
Chromium (Cr) <0.01 <0.01 <0.01 0.02 <0.01 0.05 
Cobaft (Co) 0.01 <0.01 0.04 0.02 0.02  
Copper (Cu) <0.02 <0.02 0.04 <0.02 <0.02 1 
Iron (Fe) 244 053 054 077  03 
Lead (Pb) <0.1 <0.1 <0.1 <0.1 <0.1 0.05 
Manganese (Mn) 58 1 MEMMM 1D3 EMEMUM 005 
Mercury (Hg) <0.001 <0.001 <0.001 <0.001 <0.001 0.001 
yybdenum (Mo) <0.05 <0.05 <0.05 <0.05 <0.05  
Nickel (Ni) 0.03 0.04 <0.01 <0.01 <0.01  
Selenium (Se) <0.01 <0.01 <0.01 <0.01 <0.01 0.01 
Silver (Ag) <0.05 <0.05 <0.05 <0.05 <0.05  
Tin Sn) <0.1 <0.1 <0.1 <0.1 <0.1  
Zinc (Zn) <0.01 <0.01 <0.01 <0.01 <0.01 5 

Sulphate (SO4) 36 S21  21 205 250 
Sulphide <0.05 <0.05 <0.05 <0.05 <0.05  
Sulphite + Thiosulphat <0.5 <0.5 <0.5 <0.5 <0.5  

Chlorinated H'carbons <0.01 <0.01 <0.01 <0.01 <0.01  
Cyanide -Total (CN) <0.05 <0.05 <0.05 <0.05 <0.05 0.05 
Formaldehyde (HCHO) . <0.1 <0.1 <0.1 <0.1 <0.1  
Grease (C16-C18) I.S. I.S. I.S. I.S. I.S.  
Herbicides <002 I.S. I.S. <0.02 I.S. 0.1 
Mercaptans <0.02 <0.02 <0.02 <0.02 <0.02  
Pentachlorophenol <0.02 <0.02 <0.02 <0.02 <0.02  
Organochlorides <0.001 <0.001 <0.001 <0.001 <0.001 0.001 
Organophosphates . 	<0.01 <0.01 <0.01 <0.01 <0.01 0.05 
Petroleum Hydrocarbo <0.02 <0.02 <0.02 <0.02 <0.02  
Phenol <0.03 <0.03 <0.03 <0.03 <0.03 0.001 
PAH <0.02 l.S. -  I.S. <0.02 	I.S._  
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