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1. Name of Plan   

This Plan is called Development Control Plan No. XXX Parkside at Terrigal and 
applies to Lot 2 DP 111392, Lots 8 and 9 DP 87102, Lot 202 DP 831864, Lot 4 DP 
37914 and Lot 1 DP 381971 at Kings Avenue, Terrigal. 

This Plan consists of this document. 

2. Local Environmental Plan 

This Plan generally conforms to the provisions of Local Environmental Plan 2009 
(LEP 2009). 

3. Purpose of Plan 

This purpose of this Plan is to provide more detailed guidelines for the subdivision 
and development of the land to which this Plan applies including providing for the 
opportunity for the creation of a Home Based Business Estate and associated 
facilities in a community title subdivision. 

4 Operation of Plan 

This Plan has been prepared in accordance with Section 72 of the Environmental 
Planning and Assessment Act, 1979, and accompanying Regulation.  This Plan will 
come into effect upon gazettal of LEP 2009. 

5. Application of Plan 

Where a development application is lodged which relates to land to which this Plan 
applies, Council shall take the provisions of this Plan into consideration in 
determining that application. 

Compliance with the provisions of this Plan does not necessarily imply that Council 
will consent to any application.  Council must also take into consideration those 
matters listed under Section 79C of the Environmental Planning and Assessment 
Act, 1979 (as amended). 

6. Objectives of the Development Control Plan 

The objectives of this Development Control Plan are as follows; 

a. Provide the opportunity fro the development of the land as a Home Based 
Business Estate under Community Title legislation. 

b. Protect the environmental properties of the site, including mitigating any 
potential impacts on threatened species and endangered ecological 
communities. 
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c. Ensure that the riparian areas of the site are adequately rehabilitated 
and access is strictly controlled to prevent future degradation. 

d. Ensure that flood prone land is not developed for residential purposes. 

e. Ensure that adequate asset protection zones are provided and 
maintained to mitigate any bush fire hazard on site. 

f. Ensure that the site is adequately serviced including the provision of 
sewer services, a stormwater quantity and quality management system. 

g. Ensure that traffic generated by land uses on site does not adversely 
impact on the surrounding road network and adequate on site car 
parking is provided. 

h. Ensure the development does not adversely impact on the amenity of 
the area. 

i. Ensure that when the site is developed the geotechnical constraints of 
the site are considered and any geotechnical hazard is adequately 
mitigated.   

j. Ensure that public access to Kincumba Mountain Reserve is freely 
available through the site. 

k. Ensure that, if the site is developed for a Home Based Business Estate, 
an appropriate business support hub will be provided within the 
boundaries of the site. 

l. Ensure the provision of appropriate active and passive recreational 
facilities on site to service the needs of residents, including residents of 
any Home Based Business Estate and other residents. 

m. Ensure that the street network is safe and efficient. 

n. Ensure that an appropriate pedestrian is provided which facilitates 
access to the open space areas on site and the Kincumba Mountain 
Reserve. 

o. Ensure that any buildings erected on site have due regard for site 
sensitive design issues. 

7. General Subdivision Requirements 

7.1 Street Network 

Objectives: 

a. To provide safe, legible and efficient vehicle access to and within the site. 

b. To provide a through road system for emergency vehicles, particularly for 
bushfire protection. 

c. To create a high quality safe environment for walking and cycling. 

d. To serve all existing land parcels with a local street that provides connection to 
the remainder of the site. 
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Requirements: 

a. Transport networks are to be designed in accordance with Clause 5 of DCP 
112, Residential Subdivisions. 

b. A road link is to be provided between the site and the property immediately to 
the east of the site. 

c. Vehicular access to the site shall be provided in the locations indicated on the 
Accompanying Map. 

d. The Kings Avenue intersection is to be designed to accommodate the expected 
traffic flows from the estate in a safe and efficient manner. 

7.2 Pedestrian Network  

Objective: 

To create a pedestrian pathway network that provides safe access to dwellings, open 
space areas and locations external to the site. 

Requirements: 

a. A network of pedestrian pathways is to be constructed generally within the 
riparian buffer zones in the western portion of the site. 

b. A pathway/ trail is to be dedicated to Council as part of the Kincumba Mountain 
Reserve so that access into the Reserve is available from the site. 

7.3 Threatened Species and Endangered Ecological Communities 

Objectives 

To provide habitat for a number of Threatened Fauna Species including the Powerful 
Owl, Sooty Owl, Eastern Bentwing- bat, Eatern False Pipistrelle, Greater Broad- 
nosed Bat, Grey- headed Flying- fox, Little Bentwing- bat, Yellow- bellied Glider, 
Yellow- bellied Sheathtail- bat and Easern Freetail- bat.  One Endangered Ecological 
Community (EEC), the Lowland Rainforest, is also present on the site.  Care 
therefore needs to be taken to ensure that any proposed development mitigates any 
potential detrimental impacts to these Threatened Species and the EEC. 

Requirements 

a. An Ecological Site Management Plan must be prepared for the site and its 
recommendations implemented in any development proposed for the site. 

b. An area of approximately 27.2 hectares adjoining the Kincumba Mountain 
Reserve is to be dedicated to Council, within twenty four months of the site 
being rezoned. 
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c. The potential impacts on the rainforest community in the western portion of the 
site are to be considered in any development application lodged for works on 
land within 50m of this community. 

7.4 Rehabilitation of Riparian Areas 

Objective 

To improve the quality of the creeklines, riparian and buffer areas. 

Requirement 

a. The recommendations of the Riparian and Buffer Zone Management Plan 
prepared by the Conacher Environmental Group dated October 2008 must be 
adopted in any development proposed for the site (see Appendix A). 

b. The riparian buffers provided in accordance with the Management Plan referred 
to above must be exclusive of any asset protection zones required for bush fire 
management purposes. 

7.5 Mitigation of Bush Fire Risk 

Objective 

To provide the necessary protection for the people and property from the risk of 
bushfire. 

Requirements 

a. Asset protection zones (APZ) and other requirements specified in the 
publication “Planning for Bushfire Protection” prepared by the New South 
Wales Rural Fire Service must be incorporated into any development proposals 
for the site. 

b. As a minimum the APZs as shown on the Accommpanying Map must be 
provided for in any development application. 
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7.6 Services  

Objective 

To set out Council requirements for the provision of infrastructure to the site. 

Requirements.   

a. All new services are to be placed underground. 

b. A water cycle management plan is to be prepared for the site. 

c. The stormwater system is to be designed having regard to Water Sensitive 
Urban Design (WSUD) principles and DCP 165 Water Cycle Management. 

d. Post development stormwater flows off site are not to exceed the pre 
development flows up to and including the one in one hundred year storm 
event. 

e. Sewer services to the satisfaction of Council (whether they be downstream 
upgrades or wastewater treatment and reticulation facilities) must be provided 
to service the development. 

f. Augmentation of existing mains and pump stations, if required, shall be carried 
out by the developer and at the developers expense. 

7.7 Building Design 

Objectives 

To identify principles for house design so that cut and fill of house sites is minimized. 

Requirements 

Dwellings shall be sited and designed with regard to the principles contained in 
Appendix B Design Criteria.. 

7.8 Geotechnical Hazards 

Objectives 

a. To prevent slope instability due to inappropriate land management practices. 

b. To ensure that cut and fill is minimized in steeply sloping areas of the site to 
reduce the potential for land slip to occur. 
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Requirements. 

a. Any development application submitted to Council must be accompanied by the 
information required in DCP 163 which specifies Geotechnical Requirements 
for Development Applications and generally adopt the guidelines this DCP sets 
out.  

b. Any development application submitted to Council must consider the 
recommendations contained within the geotechnical analysis carried out for the 
site by Coffey Geotechnics dated February 2008 (see Appendix C). 

c. The provisions of DCP 122 Cut and Fill Restrictions shall be considered in the 
preparation of any development applications involving earthworks on the site. 

7.9 Development of Flood Prone Land 

Objective 

To identify flood liable land and manage development in flood liable areas. 

Requirements.  

a. Land inundated by the one percent probability flood is to be contained within 
the riparian buffer area.  No residential development is to be permitted within 
the riparian buffer area. 

b. Any development proposed on flood liable land must be compatible with the 
potential for this land to be inundated or otherwise acceptable mitigation 
measures must be implemented to ensure that significant damage to buildings 
and works and/ or the obstruction of flood waters does not occur. 

c. The requirements contained in DCP 115 Flood Liable Areas Building must be 
considered when preparing any development application over flood liable land. 

8 Requirements for Home Based Business Estate  
Where a Home Base Business Estate is proposed, the following additional 
requirements will apply: 

8.1 Provision of a Business Support Hub  

Objective 

To ensure that business support will be provided to enhance the success of 
businesses that may be established on the estate. 
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Requirements 

a. A business support hub must be constructed on site and shall contain 
conference and meeting facilities, retail and commercial outlets and associated 
infrastructure. 

b. The business support hub must be constructed and operational within one year 
of the first dwelling being constructed on site. 

c. The necessary financial arrangements must be put in place via funding from 
the Community Association to ensure the ongoing financial viability of the 
business support hub. 

8.2 Provision of Appropriate Active and Passive Recreation Facilities 

Objective 

To provide access to active and passive recreation facilities on site to enhance the 
lifestyle associated with living within the proposed Home Based Business Estate. 

Requirements 

a. Facilities should generally be available for use by members of the public who 
are not residents of the estate, thereby adding to the recreation assets within 
the locality. 

b. The riparian buffer zones must have pedestrian pathways constructed within 
them to provide opportunities for residents and others to walk along these open 
space areas. 

c. Communal open space facilities must be constructed in close proximity to the 
business support hub for use by residents and others. 

d. All active and passive recreation facilities on site must be regularly maintained 
by the Community Association so that they are available and safe for use by 
residents and others. 
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8.3 Traffic Impacts and Car Parking 

Objective 

To provide safe access to and egress from Home Base Businesses and Associated 
Facilities and to ensure that adequate on site carparking is provided. 

Requirements 

a. All Home Based Businesses must have a minimum of one car parking space 
on site for customer and/ or employee use which is not part of a garage or 
access driveway to or from the site. 

b. The provisions of DCP 111 Car Parking must be considered in preparing any 
development application which provides car parking on site. 

8.4 Community Title 

Objective 

To ensure that the site is developed for the intended purpose and that all the 
necessary controls and funding arrangements are in place. 

Requirements 

a. The Home Based Business Estate must be developed under the Community 
Land Management Act 1989.  A Community Management Statement as 
required under the Act must be prepared which deals with issues such as the 
operation and funding of the business support hub, waste water management 
system, open space areas, recreation facilities, asset protection zones, the 
riparian areas and park land areas on site and the Community Association.  In 
addition, architectural and landscape design controls must specify critical 
requirements which all developments on site must conform to. Architectural and 
design controls shall take into consideration the building design principles in 
Appendix D. 

b. The site must be generally developed in the manner shown on the 
accompanying plan as a Home Based Business Estate comprising 
approximately 145 residential allotments varying in area between 600 to 2000 
square metres.  When each residential lot is developed it must have a home 
business with a floor area of not less than 30 square metres and not more than 
60 square metres. 

c. The Community Management Statement must be drafted in accordance with 
the principles outlined in Appendix D “Development Standards”. 
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Accompanying Map 



EXISTING RIGHT OF ACCESS
TO BE MAITAINED TO SERVICE
EXISTING RURAL RESIDENTIAL
ALLOTMENT.

ANY PROPOSED NEW ROAD
FORMATION IN THIS AREA
TO MINIMISE IMPACT ON
RAINFOREST COMMUNITY.

ONE ROAD CROSSING ONLY ALLOWED IN
THIS AREA.

THIS AREA TO BE MANAGED AS RIPARIAN BUFFER
ZONE IN ACCORDANCE WITH THIS DCP.

THIS AREA TO BE MANAGED AS CORE RIPARIAN
ZONE IN ACCORDANCE WITH THIS DCP.

30M WIDE (APPROX) CORRIDOR TO BE SET ASIDE
AS OPEN SPACE TO ASSIST IN REHABILITATING
WATERCOURSE. ONE ROAD CROSSING ALLOWED.

THIS LOT WILL NOT BE PART OF COMMUNITY TITLE
SCHEMES.

RURAL RESIDENTIAL LOT

AREA TO BE MANAGED FOR
BUSHFIRE PROTECTION

RIPARIAN ZONE (CORE)

RAINFOREST COMMUNITY

DRAFT DCP MAP

LEGEND

RIPARIAN ZONE (BUFFER)

30M WIDE OPEN SPACE CORRIDOR

RAINFOREST
BUFFER ZONE

EXISTING RURAL
RESIDENTIAL ALLOTMENT
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PREFACE 
 
 
 

This Vegetation Management Plan has been prepared by Conacher Environmental Group to 
identify matters in relation to the management of riparian vegetation and private 
conservation land proposed to be retained, rehabilitated and managed on the site.  
 
 
PHILLIP ANTHONY CONACHER B.Sc.(Hons), Dip.Urb Reg Planning, M.Nat.Res. 
NPWS Scientific Licence Number: S10618 
Director 
Conacher Environmental Group 
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SECTION 1 
 

INTRODUCTION AND BACKGROUND 
 

 
1.1 INTRODUCTION 
 
This Vegetation Management Plan (VMP) provides details on the management of vegetation 
within riparian areas, buffer zones and private conservation areas during and after the 
proposed residential subdivision. 
 
Riparian corridors form a transition zone between terrestrial and aquatic environments and 
perform a range of important environmental functions. Riparian corridors: 
 

• Provide bed and bank stability and reduce bank and channel erosion; 
• Protect water quality by trapping sediment, nutrients and other contaminants; 
• Provide a diversity of habitat for terrestrial, riparian and aquatic flora and fauna 

species; 
• Provide connectivity between wildlife habitats; 
• Allow for conveyance of flood flows and control the direction of flood flows; 
• Provide an interface between developments and waterways. 

 
Measures and management strategies for the protection of native riparian vegetation within 
the site are outlined within this document. These include: 
 

• Proposed weeding activities to be carried out within retained vegetation of the 
riparian area and buffer zone; 

• Proposed regeneration activities to be carried out within and adjacent to retained 
vegetation; 

• Ongoing monitoring and maintenance activities to be carried out within retained 
vegetation of the site; 

• Relevant sediment/erosion control measures. 
 
Private Conservation areas seek to enhance biodiversity connectivity and fauna movement 
across the site. Proposed biodiversity improvement measures include: 
 

• Weed management; 
• Natural regeneration; 
• Assisted revegetation; 
• Habitat enhancement by additional groundcover and nest boxes. 

 
In preparing this VMP, a number of existing reports have been utilised. Brief details on these 
are provided below: 
 
1. Urban Bushland Management Guidelines (Dept. of Planning, 1991) 
 

The Department of Urban Affairs and Planning’s Guidelines for Preparing Management 
Plans for Urban Bushland have been followed when preparing this management plan. 
The Urban Bushland Management Guidelines (Dept. of Planning, 1991) contain a 
number of relevant strategies, which are aimed at maintaining and enhancing native 
flora and fauna and their habitats.  
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2. Landscape and Vegetation Management Policy (Gosford City Council) 
 

The Gosford City Council's Landscape and Vegetation Management Policy has been 
adhered to in the preparation of this report.   

 
3. Guidelines for Controlled Activities – Vegetation Management Plans 

 
A controlled activity is an activity undertaken within the riparian zone of a water body. 
The NSW Department of Water and Energy (DWE) has issued guidelines for 
undertaking Vegetation Management Plans in relation to controlled activities. These 
guidelines outline the requirements and criteria to be considered within a Vegetation 
Management Plan. The DWE guidelines were considered and followed when compiling 
this Vegetation Management Plan. 
 

4. Guidelines for Controlled Activities – Riparian Corridors 
 
This guide produced by the NSW Department of Water and Energy (DWE) outlines the 
various components of a riparian corridor and defines the widths of Riparian corridors 
based on the stream size or ‘order’. 

 
5. Guidelines for Controlled Activities – Watercourse Crossings 

 
This guide produced by the NSW Department of Water and Energy (DWE) outlines the 
various requirements and consideration for watercourse crossings of various designs. 
The proposed development incorporates two watercourse crossings which are expected 
to comply with these guidelines. 
 

1.2 PROCEDURE FOR PREPARING VEGETATION MANAGEMENT PLAN 
 
This Vegetation Management Plan has been prepared to address the following matters: 
 

• Protection of retained native vegetation, habitat and other elements of biodiversity 
within the riparian zone, biodiversity buffer areas and private conservation lands; 
 

• Management of the riparian zone vegetation and buffer zones and private 
conservation lands; 
 

• Noxious and bushland weed control with follow up weeding and maintenance of 
bushland and riparian vegetation on site; 

 
• Soil erosion and drainage issues that impact on vegetated areas; 
 
• Site management during construction works including silt fencing and exclusion 

fencing around native vegetation habitats and natural features. 
 
This VMP is the culmination of detailed site investigations, consultations with the client and 
incorporation of information as required by Council and state government departments. 
 
The following procedures were implemented during the preparation of the VMP: 
 

i) Initial project meeting with client to discuss project; 
 
ii) Site Inspections to locate and identify any significant vegetation and to establish the 

current condition of the riparian and surrounding vegetation; and 
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iii) Consideration of the proposed development to minimise the impact on areas of 

natural vegetation and enhance current stands of natural vegetation where possible. 
 

The following sections of this VMP identify issues relevant to proposed development and 
future management of the site in relation to retained vegetation. 
 
1.3 SITE DETAILS 
 
The riparian and buffer areas subject to this Vegetation Management Plan consist of the 
7(c2) – Conservation and Scenic Protection zoned land and 7(a) Conservation zone land 
located in and adjacent to the creeklines within ‘Parkside’ at Kings Avenue Terrigal and 
within the corridor areas identified Figure 2. 
 
1.4 PROPOSED DEVELOPMENT 
 
It is proposed to subdivide the land to create residential building allotments with associated 
infrastructure such as access, electricity and water. The proposed development will also 
provide for a Riparian Zone with retained vegetation that will be managed together with its 
associated 10 metre vegetated buffer on both sides with a further 10 metre wide bushfire 
asset protection zone outside the vegetation buffer zone as shown in Figure 1. Additionally 
some areas to be privately owned will be managed in accordance with this plan by the 
community association. 
 
The overall objective of this Vegetation Management Plan is to provide details on how the 
site can be managed to create a mosaic of vegetation, including trees, shrubs and grass 
cover within a weed reduced riparian area and adjoining buffer areas and corridor areas. 
 
The areas included within this Vegetation Management Plan will become the responsibility of 
a combination of the Community body covered under the Community Title Management 
Statement and the private landholders in the rural residential parts of the site. Figure 2 
identifies the approximate areas covering the future community land, private land within the 
development area and private land not included within the area of proposed works. The 
works required in the adjoining, but off-site lands 7(a), would require agreement with the 
adjacent landowner to be undertaken. We understand that mutual consent by adjacent land 
owners has been formalised. 
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SECTION 2 
 

VEGETATION MANAGEMENT STRATEGY 
 

 
2.1 DETAILS ON PROTECTIVE MEASURES AND MANAGEMENT STRATEGIES FOR 

THE VEGETATION IDENTIFIED WITHIN THE SITE 
 
It is considered that the remaining native vegetation within the subject site provides habitat 
for native flora and fauna species within the canopy, shrub and groundcover layers. The tree 
and shrub canopy is visible from nearby roads and forms part of a fragmented drainage line 
vegetation community. 
 
The subject site has been subjected to past as well as more recent placement of fill material. 
The whole of the subject site also suffers a high level of weed invasion especially within the 
riparian zone. 
 
Protective measures recommended within the subject site are: 
 

• A Core Riparian Zone (CRZ) be established based on the order of the watercourse. 
The watercourse on-site is a First Order watercourse and therefore requires a 10 
metre wide CRZ. The actual CRZ proposed is wider than this; 

• A Vegetated Buffer (VB) of 10 metres width be established on both sides of the CRZ; 
• The establishment of Vegetation Protection Zones which shall include all of the 

Riparian Zone (CRZ) and Buffer Area (VB) as shown on Figure 1; 
• Removal of weeds and invasive species from the Riparian Zone and Buffer Areas; 
• Replanting of selected indigenous plant species within riparian buffer zone; 
• Natural regeneration of the native vegetation within the Riparian Zone; 
• Continued monitoring and maintenance of the condition of the vegetation within the 

Riparian Zone and Buffer Area; 
• Installation of access controlling structures (bollards, fences, retaining walls etc) at 

strategic locations to prevent unauthorised access and disturbance by vehicles; 
• Construction of all watercourse crossings, culverts and creek bank stabilisation works 

to comply with the DWE guidelines; 
• Replanting of vegetation on the road batter adjacent to Kings Avenue to consolidate 

vegetation connectivity to other offsite areas of creekline vegetation; 
• Natural regeneration, weed management and assisted revegetation by replanting 

native plant species within existing cleared areas identified within the 7(a) 
conservation zone on private lands. 

 
2.2 DETAILED PROPOSED WEEDING ACTIVITIES TO BE CARRIED OUT WITHIN 

RETAINED VEGETATION OF THE SITE 
 
The objectives of management actions are to manage natural vegetation and rehabilitate the 
disturbed vegetation within this site. This will primarily involve the removal of weed 
infestations, replanting of suitable native species and the ongoing maintenance of disturbed 
areas. There are currently a number of bush regeneration techniques used in bushland 
management for the removal of weeds.  These include (Buchanan, 1989): 
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• the Bradley Method of minimal soil disturbance during weed removal; 
• clearing and stabilising techniques; 
• the use of herbicides; 
• the use of fire; and 
• biological controls. 

 
The weed removal / bush regeneration technique that is most suitable for this situation is a 
variation of the Bradley Method. This method identifies that weed removal should be 
accomplished with minimal disturbance to the soil and surrounding native plants, an ideal 
situation in areas sensitive to erosion and where native plants can regenerate. The Bradley 
Method incorporates three basic philosophies: 
 

• Work from areas containing less disturbed native vegetation towards more weed 
infested areas; 

 
• Minimal disturbance to the soil and surrounding native plants. This is an important 

aspect especially in this situation as the topography and riparian morphology of the 
site makes it susceptible to erosion once plant cover has been removed; 

 
• Allow natural native plant regeneration to occur throughout the native plant 

community. In some cases it may be necessary to assist regeneration by replanting 
areas of weed removal with locally occurring native species. 

 
It is expected that weed removal within the subject site will be undertaken in accordance with 
methods described below and in Appendix I.  
 
Exotic species targeted for removal throughout the duration of the management plan are listed 
in Table 2.1. General management strategies enabling appropriate removal of these species 
are provided in Appendix I. 
 

TABLE 2.1 
EXOTIC SPECIES TARGETED FOR REMOVAL 

On Site Scientific Name Common Name 
# Ageratina adenophorum Crofton Weed 
 Bambusa sp. Bamboo 
# Cirsium vulgare Spear Thistle 
# Impatiens walleriana Busy Lizzie 
# Lantana camara Lantana 
# Ligustrum sinense Small-leaved Privet 
# Lonicera japonica Japanese Honeysuckle 
 Musa sp. Banana 
# Nephrolepis cordifolia Fishbone Fern 
# Nicotiana glauca Tobacco Bush 
# Paspalum dilatatum Paspalum 
# Paspalum urvillei Vasey Grass 
# Cortaderia selloana Pampas Grass 
# Protasparagus aethiopicum Asparagus Fern 
# Rubus anglocandicans Blackberry 
# Senna pendula var. glabrata Cassia 
# Thunbergia alata Black-eyed Susan 
# Tradescantia fluminensis Wandering Jew 
# Zantedeschia aethiopica White Arum Lily 

# = Species observed on site 
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Other invasive weed species may occur after the initial weeding phase. These species 
should be removed during the maintenance period for this plan.  
 
The extent of weed infestations present and intensity of weed control/removal works 
required vary throughout the riparian areas. Figure 2 identifies the extent of areas within the 
site requiring high, medium and low intensity weed removal and regeneration works. 
 
The initial stages of the weeding phase of this plan are estimated to take approximately four 
weeks, while the ongoing maintenance period for the restoration process should continue for 
at least two years in order to be effective. 
 
Monitoring of the progress of weed removal, plant growth and natural regeneration should be 
undertaken on a minimum of a yearly basis with progress reports, including photographs, 
prepared and forwarded to Gosford City Council and the Department of Energy and Water. 
 
2.3 DETAILED PROPOSED REGENERATION AND REPLANTING ACTIVITIES TO BE 

CARRIED OUT WITHIN RIPARIAN AND BUFFER ZONE AND PRIVATE 
CONSERVATON LAND 

 
The native vegetation within the site subject to this Riparian and Buffer Zone Vegetation 
Management Plan is generally restricted to the Riparian Zone and the 10 metre wide Buffer 
Zone between the Riparian Zone and future development. It is expected that removal of the 
weed species in these areas in accordance with Section 2.2 will allow natural regeneration of 
the locally endemic native species. Additionally where supplemental planting is required the 
species identified in Table 2.2 should be considered for replacement planting. Revegetation 
will ensure bed and bank stability along the subject watercourse and increased biodiversity 
for cleared land on the upper-slopes of the site. 
 
While a mixture of species have been recommended it would be appropriate that these be 
planted in groups of at least 10 plants of the same species at appropriate spacing for each 
species. This will achieve a clumping effect for planted species. 
 
Additionally it is anticipated that natural recruitment of the tree, shrub and groundcover 
layers will occur within the buffer adjacent to retained native riparian vegetation.  
 
Replanting stock is to be grown from cuttings and seeds of plants growing on the site. Exotic 
species are not to be used for replanting or rehabilitation works. These plants are then to be 
planted into suitably prepared areas within the buffer zone. The combination of planting 
species has been selected to provide a continuation of the moist forest/vegetation with mesic 
elements characteristic of the riparian vegetation. 
 
This mesic / riparian type vegetation also has a lower bushfire risk to nearby developments 
than the drier open forests dominated by large eucalypts. 
 
Planting rates for areas to be replanted within the buffer zone will vary according to the 
presence of existing vegetation. Planting rates greater than 12-18 plants per 100 square 
metres (for the tree, shrub and ground layers combined) are recommended to achieve the 
closed forest/rainforest type vegetation proposed. 
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TABLE 2.2 
RECOMMENDED SPECIES FOR RE-PLANTING  

Scientific Name  Common Name  
Trees  
Eucalyptus saligna Blue Gum 
Eucalyptus pilularis Blackbutt 
Acacia prominens Gosford Wattle 
Acmena smithii Lillypilly 
Alphitonia excelsa Red Ash 
Archontophoenix cunninghamiana Bangalow Palm 
Elaeocarpus reticulatus Blueberry Ash 
Livistona australis Cabbage Tree Palm 
Sloanea australis Maidens Blush 
Shrubs  
Acacia binervia Coast Myall 
Acacia suaveolens Sweet Scented Wattle 
Omalanthus populifolius Bleeding Heart 
Pittosporum revolutum Yellow Pittosporum 
Polyscias sambucifolia Elderberry Panax 
Wilkiea heugeliana Wilkiea 
Dianella caerulea var. producta Blue Flax Lily 
Dichelachne micrantha Short-hair Plume Grass 
Doodia aspera Rasp Fern 
Entolasia marginata Bordered Panic 
Gymnostachys anceps Settlers Flax 
Lepidosperma laterale Variable Sword-sedge 
  
Note: Natural germination and establishment of other native species is to be encouraged 

Note: Other native species present within the site can be added if required 

 
In addition to the riparian and buffer areas, vegetation replanting is proposed for the road 
batters above the creek culvert that flows under Kings Avenue. This area is to be 
revegetated to consolidate the connectivity of creekline vegetation with other areas offsite. 
 
2.4 DETAILS OF ANY ONGOING MONITORING AND MAINTENANCE ACTIVITIES TO 

BE CARRIED OUT WITHIN RETAINED VEGETATION OF THE SITE 
 
It is recommended that regular monitoring inspections be undertaken at 6 monthly intervals 
for 2 years after weeding and replanting works have been undertaken. This will allow the 
determination of the health of the vegetation and may include identification of any areas 
suffering from disturbance or in need of rehabilitation, weed control, sediment or storm water 
control, bank and soil stabilisation or maintenance of rehabilitated or regenerating areas.  
 
Monitoring and review will include a performance evaluation of the works and will include 
assessment for replanting where losses have occurred, addressing any deficiencies 
observed, and determining a successful outcome. A successful outcome is usually defined 
as a minimum of 80% survival rate for all plantings and a maximum of 5% weed cover for the 
treated riparian corridor is achieved. 
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Following these monitoring inspections a report with accompanying photos (taken at 
repeatable locations) will be submitted to Council and Department of Water and Energy. 
Photo points will be located by GPS or shown on survey maps. 
 
Maintenance is to be undertaken within the regenerating bushland every week for the first 12 
months. Maintenance will include watering, replacement planting, weeding (herbicide or low 
impact weeding as required), re-erecting sediment fencing, mulching, removing rubbish and 
regular inspections and performance assessment. 
 
All monitoring and maintenance post development is to be the responsibility of the 
Community Association. 
 
2.5 SOIL EROSION AND DRAINAGE ISSUES 
 
The objective of stormwater management is to ensure drainage from upstream and the 
nearby residential areas and associated infrastructure does not have a negative impact on 
vegetated areas, dwellings and surrounding waterways.  
 
Erosion and sediment control measures are to be implemented to minimise adverse effects 
as a result of increased erosion and sediment loading. These include: 
 

• Coordinated work practices aimed at minimising land disturbance; 
• Implementation of appropriate erosion and sediment control measures; 
• The minimisation of groundcover disturbance through the dedication of vegetation 

protection zones encompassing the Riparian Zone and the Buffer Area; 
• Routine site inspections of drains, channels, sediment control structures and water 

quality; 
• Identification of potential erosion areas; 
• Installation and maintenance of flow control structures and soil stabilising vegetation 

wherever required; 
• Construction of all watercourse crossings in accordance with the DWE guidelines. 

 
The minimisation of soil erosion will be achieved through soil stabilisation measures, 
sediment fencing and water control techniques. Soil stabilisation measures to be 
implemented include, immediate revegetation of cleared surfaces via seeding, planting of 
native species, mulching and the installation of biodegradable blankets. 
 
2.6 SITE MANAGEMENT DURING CONSTRUCTION 
 
Inspections of the site by the supervising consultant should be undertaken prior to and 
during the construction operations to ensure that vegetated areas designated for retention 
and exclusion zones are adequately marked and that other appropriate protection 
procedures are being maintained. Construction and landscape works are likely to alter the 
environment and soil properties surrounding the vegetation retained on site. Therefore, the 
following management strategies are proposed to minimise damage to native vegetation 
retained during the construction period. 
 
Exclusion zones 
The compaction of soil surrounding retained vegetation is detrimental to root growth by 
reducing water infiltration and soil oxygenation rates. A vegetation protection zone will be 
established containing the Riparian Zone and the Buffer Area in accordance with the 
vegetation protection guidelines (Section 2.7) using post and wire fencing or suitable high 
visibility marking tape or orange plastic net fencing. This will reduce the effects of soil 
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compaction by prohibiting vehicle access and the stockpiling of construction material such as 
soil and woodchips within the vegetation protection zone. 
 
Silt Fencing 
Erosion and sediment control measures are to be implemented to minimise adverse effects 
of increased erosion and sediment loading. These include: the safe disposal of waste 
products, coordinated work practices aimed at minimising land disturbance, the disposal of 
'clean' water off site, the minimisation of vegetation disturbance through the dedication of 'no 
go areas', routine site inspections of drains, channels, sediment control structures and water 
quality, identification of potential erosion areas, installation and maintenance of flow control 
structures and soil stabilising vegetation wherever required. 
 
The minimisation of soil erosion will be achieved through soil stabilisation measures and 
water control techniques. Suitable soil stabilisation measures to be implemented include the 
immediate revegetation of cleared surfaces via seeding, planting of native species, mulching 
or the installation of biodegradable blankets. Suitable water control measures include 
construction of earth banks, catch drains, detention and sediment ponds (including Gross 
Pollutant Traps), grassed and armoured waterways, rock earth and sand bag dams and 
outlet protection systems to prevent scouring. 
 
Mulching 
Mulching is an efficient method to impede the establishment of weed species, soil erosion, 
compaction and desiccation. Woodchip or other suitable mulch is to be placed at a depth of 
75-100mm covering any areas of tree replanting or landscape areas. Areas surrounding the 
stems/trunks of plants are to be kept free from mulch, thereby reducing the incidence of 
collar rot on retained or planted flora. 
 
2.7 VEGETATION PROTECTION GUIDELINES 
 
The following guidelines are proposed in relation to retained vegetation on the site and the 
proposed development: 
 

i. Implementation of an adequate Vegetation Protection Zone (VPZ) will be required 
surrounding any retained vegetation. This vegetation protection zone can generally be 
provided by preserving an area around the vegetation with a radius of at least 1.25 x the 
average canopy radius from the trunk (of typical tree forms) or 0.5 x the tree height. 
British Standard BS 5837 (1991); 

ii. The boundary of the Vegetation Protection Zone is to be established at the outer 
boundary of the Vegetation Buffer Zone as shown in Figure 1; 

iii. Before construction commences vegetation protection zones should be adequately 
marked and sign posted using star pickets and wire or high visibility tape or plastic net 
fencing; 

iv. All trees not nominated for retention are to be removed prior to any construction activity 
or bulk earthworks. Approved tree removal operations in the vicinity of retained trees are 
to be undertaken in a manner that avoids canopy damage and soil compaction. Such 
works are to be supervised by a qualified Arborist; 

v. Stumps are to be ground - not dozed or dug out; 
vi. All trenches footings and major earth movement should avoid vegetation protection 

zones; 
vii. Stockpiling materials and soils within vegetation protection zones is to be avoided; 
viii. Machinery is to avoid vegetation protection zones during all operations; 
ix. Any trenching or construction works undertaken within vegetation protection zones 

should be witnessed, supervised and recorded (photographed and documented) by a 
qualified Ecologist or Arborist; 
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x. Post-construction access control can be achieved using bollards, fences or retaining 
walls to limit pedestrian access and to control unauthorised vehicular access. 

 
2.8 BUSHFIRE PROTECTION MEASURES 
 
The replanted areas within the riparian buffer zone are not proposed to be managed as a 
bushfire asset protection zone. The required 10 metre wide asset protection zones are to be 
located outside of this riparian buffer zone and will include areas incorporated into road 
reserves, stormwater controls, nutrient control grassed swales and building line setbacks. 
Rainforest type species have been selected for replanting within the riparian buffer zone 
areas as these species create a lower bushfire risk to future residential developments than 
eucalypt species. 
 
The bushfire protection measures to be utilised for future residential development will be 
specified in the Bushfire Assessment Report prepared in accordance with Planning for 
Bushfire Protection (RFS, 2006). 
 
2.9 OPERATION OF THE COMMUNITY ASSOCIATION 
 
The site is proposed to be developed as a Community Title subdivision under the NSW 
Community Land Development Act.  Accordingly all open space throughout the site, 
inclusive of the Riparian Corridors will be designated ‘Common Property’ (Lot 1). 
 
In accordance with the Act, the Community Association has the power to levy each owner 
within the Community Scheme, a regular (usually quarterly) fee to manage the Community 
Association Property (Lot 1 Land) in accordance with the management plans which are 
registered with the Community Management Statement.   
 
Additionally the Community Association also has the power to levy a fee (if identified from 
the start of the scheme) to manage any other land within the Community Scheme to which it 
directs within its management plans as “Special Facilities”. 
   
In this instance the Riparian Corridors within the site will form (Lot 1) within the scheme, 
whilst the private conservation areas will be managed by the community scheme.   
 
As such, the Community Association will (by contract with an external contractor) carry out 
the actions contained within the vegetation management plan which relate to the Riparian 
Corridor, both on the site and upon the adjacent site, at it’s own expense.  The funding for 
this scheme will be raised in advance by levying the owners within the subdivision a regular 
budgeted fee.  This arrangement will exist in perpetuity upon the formation of the Community 
Scheme. 
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SECTION 3 
 

WORKS PROGRAM 
 

 
3.1 WORKS PROGRAM 
 
A proposed works program is outlined in Table 3.1. 
 

TABLE 3.1  
PROPOSED WORKS PROGRAM 

Action  Responsibility  Funded By  
Pre-construction 
• Collection of seed/plant propagation. 
 
• Identification (flagging) of vegetated 

areas to be retained (VPZ). 
 
• Erection of erosion control fencing. 
 
• Installation of protective fencing and 

signs around adjacent bushland 
(VPZ). 

 
• Commencement of weeding / 

regeneration within retained 
vegetation. 

 
• Preparation of a landscape/tree 

planting program if required. 

 
- Contract grower 
 
- Project Supervisor 
 
 
- Contractor with advice of 

Project Supervisor 
 
- Contractor with advice of 

Project Supervisor 
 
- Contractor / suitably 

qualified Bushland 
Regenerator 

 
- Contractor / Project 

Supervisor 

 
Developer 
 
Developer 
 
 
Developer 
 
 
Developer 
 
 
Developer 
 
 
 
Developer 

Construction 
• Commencement of weeding / 

regeneration within retained 
vegetation. 

•  
• Monitor erosion control fencing 

(weekly – and after rain) and replace if 
required. 

 
• Monitor vegetation protection fencing 

and signs and replace if required. 
 
• Implementation of tree/shrub planting 

program 
 

 
- Contractor / suitably 

qualified  Bushland 
Regenerator 

 
- Contractor with advice of 

Project Manager 
 
 
- Contractor with advice of 

Project Supervisor 
 
- Contract 

landscaper/bush 
regenerator 

 
Developer 
 
 
 
Developer 
 
 
 
Developer 
 
 
Developer 



 

Appendix 7 –Riparian, Buffer Zone & Private Conservation Vegetation Management Plan (Ref:10134) 
© Conacher Environmental Group  Ph: (02) 4324 7888 12 

 

TABLE 3.1  
PROPOSED WORKS PROGRAM 

Action  Responsibility  Funded By  
Post-construction 
 
• Plant new landscape trees recognised 

within landscape plan. 
 
• Remove vegetation protection fencing 

and signs. 
 
• Continuation of weeding / regeneration 

within retained vegetation. 
 
 
 
• Monitoring of retained vegetation at 3, 

6, 9, 12 months, and annually 
thereafter for 2 years – conduct 
maintenance if required. 

 
• A yearly report on the status of the 

bushland including photographs shall 
be sent to Council. 

 
 
- Contractor engaged by 

Community Association 
 
- Contractor engaged by 

Community Association 
 
- Contractor / suitably 

qualified Bushland 
Regenerator engaged 
by Community 
Association 

 
- Project Supervisor 

engaged by 
Community Association 

 
 
- Project Supervisor 

engaged by 
Community 
Association 

 

 
 
Community Association 
 
 
Community Association 
 
 
Community Association 
 
 
 
 
 
Community Association 
 
 
 
 
Community Association 
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RECCOMMENDED SPECIES FOR RE-VEGETATION 
WITHIN BUFFER AREA 

Scientific Name Common Name 
Trees   
Acacia prominens Gosford Wattle 
Acmena smithii Lillypilly 
Alphitonia excelsa Red Ash 
Archontophoenix cunninghamiana Bangalow Palm 
Elaeocarpus reticulatus Blueberry Ash 
Livistona australis Cabbage Tree Palm 
Sloanea australis Maidens Blush 
Shrubs   
Acacia binervia Coast Myall 
Acacia suaveolens Sweet Scented Wattle 
Omalanthus populifolius Bleeding Heart 
Pittosporum revolutum Yellow Pittosporum 
Polyscias sambucifolia Elderberry Panax 
Wilkiea heugeliana Wilkiea 
Groundcovers   
Dianella caerulea var. producta Blue Flax Lily 
Dichelachne micrantha Short-hair Plume Grass 
Doodia aspera Rasp Fern 
Entolasia marginata Bordered Panic 
Gymnostachys anceps Settlers Flax 
Lepidosperma laterale Variable Sword-sedge 
    
Note: Other native species present within the site can be added if required 
  

 

10m Buffer Zone Works

Function
  The 10m Buffer Zone to the riparian areas is to fuction as an area
  to buffer the impacts of adjacent development on the vegetation
  and habitats of the Riparian Zone, and to create areas of
  additional vegetation from existing vegetation.

Current Condition
  The Buffer Zone is currently vegetated by either pasture grass or
  large trees with some riparian vegetation present. Details of the 
  vegetation present are provided the annotated table accompanying.

Works within the 10m Vegetation Buffer Zone
- Existing natural vegetation to be retained in Buffer Zone.
- Grassed areas within the Vegetation Buffer Zone to be
  regenerated and replanted (where nessesary). No mowing 
  or slashing to be permitted.
- Existing vegetated areas within the Buffer Zone to retain trees and
  natural vegetation, supplementary grass/shrub plantings to be introduced. 

Works within the 10m Bushfire Asset Protection Zone
- Nutrient control measures - grassed disposal areas, drainage swales etc. 
  may be permitted only on an 'ingo' 'outgo' principle in order to maintain 
  an APZ width of 10.0m.
  Supplementary plantings to Landscape and natural area where natural 
  regeneration is ocurring.
- Weed removal to be undertaken.

Possible future
riparian plantings

by others

Road Culvert Design
by Engineers

Replanted grass/shrubs
species along road

better for ground habitat 
connectivity

Creekbank stabilization works
to engineers design

Bridge to Engineers design
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Low Intensity Works
Reasonably intact vegetation with low levels of weed invasion.
Targeted weed removal required with encouragement of natural
bushland regeneration. Occasional works undertaken on a 
part-time programmed basis, works to be identified in Community
Plan and sourced form Community funding.

Dam (community land)

Medium Intensity Works
Partially intact vegetation with moderate levels of weed invasion.
Ongoing weed removal targeting specific weeds (e.g. Lantana, 
Blackberry and Privet). Some areas requiring replanting with
assisted natural regeneration, works to be identified in Community
Plan.

High Intensity Works
Disturbed and extensively weed infested areas. Significant weed
removal, assisted regeneration and replanting. Long-term commitment
to weeding / regeneration programs required. Enrichment of fauna
habitat recources required. Detailed works and funding program
needed to establish procedures / costings / timing etc as identified
in Community Plan.

Private Conservation Land

Area to be Dedicated to Council

Original plan produced in A4 colour
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WEED MANAGEMENT TECHNIQUES  
FOR USE IN AREAS OF VEGETATION RETENTION 

 
 
Employing the Bradley Method for regeneration requires the removal of weeds in phases. 
Stages of weed removal can be broken into three components: 
 
Primary Weeding 
Primary weeding is the initial weeding. It is recommended that primary weeding should be 
carried out on the subject land to remove the majority of dominant weeds. This involves 
removal of weeds through herbicide use and hand removal. It is important to note primary 
weeding usually initiates new growth of both weeds and native species. Primary weeding of 
the site may take up to four weeks and it is recommended that this work either be carried out 
by a licensed bushland regeneration company or by the owners under the direction of a 
qualified Bushland Regenerator. 
 
Secondary or Follow-up Weeding 
Secondary or follow-up weeding involves intensive weeding in areas that have already 
received primary work to remove weed regrowth or overlooked weeds. It is recommended 
that secondary weeding be conducted 3-6 months after primary weeding. Secondary 
weeding of the site may take up to two weeks and should be carried out by either a licensed 
bushland regeneration company or by the owners under the direction of a qualified Bushland 
Regenerator. 
 
Maintenance Weeding 
After primary and secondary weeding and natural regeneration of the bushland, the area 
should be able to resist most weeds. However, weeds will re-establish on the site from birds, 
wind and water transporting seed and other propagules into the site. Maintenance weeding 
should be undertaken once or twice a year until such time as the resistance of the bushland 
to weeds increases, then only requiring hand-weeding every two to three years. 
Maintenance weeding of the site may take up to one week and should be carried out by 
either a licensed bushland regeneration company or by the owners under the direction of a 
qualified Bushland Regenerator. 
 
Natural regeneration of the dominant native plant species is expected to occur over time 
provided ongoing management works are maintained. 
 
Weed removal should be undertaken using small tools such as spades, mattocks, garden 
forks and saws to reduce soil disturbance and minimise damage to nearby plants. In addition 
to hand removal of weeds in some situations where weeds are abundant, such as for many 
of the grass species and when native plants will not be affected by spray drift, the use of 
Glyphosate herbicide is recommended in accordance with the manufacturers specifications. 
Herbicides should not be applied prior to rain occurring as this reduces the herbicides’ 
effectiveness and increases the potential to enter creeks and drainage lines in runoff. 
 
Weeds are to be progressively removed in accordance with the following techniques 
recommended by the National Trust, NSW National Parks and Wildlife Service and 
Australian Association of Bush Regenerators.  
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Woody Weeds Removal Techniques: 
 
Cut and Paint  (Woody weeds to 10 cm basal diameter) 
• Make a horizontal cut close to the ground using secateurs, loppers or a bush saw; and 
• Immediately apply herbicide to the exposed flat stump surface. 
 
Considerations: 
• Cuts should be horizontal to prevent herbicide from running off the stump, sharp angle 

cuts are hazardous;  
• Herbicide must be applied immediately before the plant cells close (within 30 seconds) 

and translocation of herbicide ceases; 
• If plants resprout cut and paint the shoots after sufficient regrowth has occurred; and  
• Stem scraping can be more effective on some woody weeds.  
 
Stem Injection 
• At the base of the tree drill holes at a 45 degree angle into the sapwood; 
• Fill each hole with herbicide immediately; and 
• Repeat the process at 5 cm intervals around the tree. 
 
Frilling or Chipping  
• At the base of the tree make a cut into the sapwood with a chisel or axe; 
• Fill each cut with herbicide immediately; and 
• Repeat the process at 5 cm intervals around the tree. 
 
Considerations: 
• Plants should be actively growing and in good health; 
• Deciduous plants should be treated in spring and autumn when leaves are fully formed; 
• For multi-stemmed plants, inject or chip below the lowest branch or treat each stem 

individually; and 
• Herbicides must be injected immediately before plant cells close (within 30 seconds) and 

translocation of herbicide ceases.  
 
Small Hand-Pullable Plants Removal Techniques: 
 
Hand Removal  
• Remove any seeds or fruits and carefully place into a bag; 
• Grasp stem at ground level, rock plant backwards and forwards to loosen roots and pull 

out; and 
• Tap the roots to dislodge any soil, replace disturbed soil and pat down.  
 
Considerations: 
• Leave weeds so roots are not in contact with the soil eg. hang in a tree, remove from site 

or leave on a rock. 
 
Vines and Scramblers Removal Techniques: 
 
Hand Removal 
• Take hold of one runner and pull towards yourself; 
• Check points of resistance where fibrous roots grow from the nodes; 
• Cut roots with a knife or dig out with a trowel and continue to follow the runner; 
• The major root systems need to be removed manually or scrape/cut and painted with 

herbicide; and 
• Any reproductive parts need to be bagged.  
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Stem Scraping 
• Scrape 15 to 30 cm of the stem with a knife to reach the layer below the bark/outer layer; 

and 
• Immediately apply herbicide along the length of the scrape. 

 
Considerations: 
• A maximum of half the stem diameter should be scraped. Do not ringbark; 
• Larger stems should have two scrapes opposite each other; and  
• Vines can be left hanging in trees after treatment. 

 
Weeds with Underground Reproductive Structures Removal Techniques: 
  
Hand Removal of Plants with a Taproot  
• Remove and bag seeds or fruits; 
• Push a narrow trowel or knife into the ground beside the tap root, carefully loosen the 

soil and repeat this step around the taproot; 
• Grasp the stem at ground level, rock plant backwards and forwards and gently pull 

removing the plant; and 
• Tap the roots to dislodge soil, replace disturbed soil and pat down. 

 
Crowning 
• Remove and bag stems with seed or fruit; 
• Grasp the leaves or stems together so the base of the plant is visible; 
• Insert the knife or lever at an angle close to the crown; 
• Cut through all the roots around the crown; and 
• Remove and bag the crown. 

 
Herbicide Treatment – Stem Swiping  
• Remove any seed or fruit and bag; and 
• Using a herbicide applicator, swipe the stems/leaves. 
 
Considerations: 
• Further digging may be required for plants with more than one tuber; 
• Some bulbs may have small bulbils attached or present in the soil around them which 

need to be removed; 
• It may be quicker and more effective to dig out the weed; 
• Protect native plants and seedlings; and  
• For bulb and corm species the most effective time to apply herbicide is after flowering 

and before fruit is set. 
 
Exotic vegetation should be removed and stockpiled in a clear area away from adjoining 
bushland. This stockpile should be removed from the site at a convenient time. As part of the 
regular maintenance of the restored area any regrowth of the exotic plant species should be 
removed and disposed of appropriately. 
 
Use of Herbicides  
 
There are various categories of herbicides currently used (Buchanan, 1989), specifically 
those that kill on contact (contact herbicides), and those that must move through the tissue 
of the plant (systematic herbicides). Other herbicides include those that are non-selective 
and those that are selective. There are also those herbicides that kill all existing plants and 
those that prevent germination (Buchanan, 1989). The most commonly used biodegradable 
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herbicides by bush regenerators are those containing glyphosate (ZERO ®, Glyphosate 340 
® and Roundup ®). 
 
An advantage of herbicide use is the low time taken to spray weeds as compared to 
physically removing them, particularly for large infestations of weeds. Another advantage is 
that the dead weeds may provide some measure of soil stabilisation for a short period of 
time. 
 
Herbicides should not be applied prior to rain occurring. This reduces the herbicides 
effectiveness as well as being transported in runoff to creeklines and waterways. 
 
An advantage of herbicide use is the low time taken to spray weeds as compared to 
physically removing them, particularly for large infestations of weeds.  
 
Buchanan (1989), recommends that the use of herbicides should be considered when: 
 
1. there are small areas of dense weeds with few or no native plants to protect; 
2. there are large areas of weeds; 
3. the weeds are growing too rapidly for physical removal; and 
4. the weeds are located in areas with a high potential for erosion if vegetation is removed. 
 
The spraying of weeds must only be undertaken by experienced persons. The success of 
each treatment must be evaluated by the operator after a set period of time according to the 
labelled effectiveness for each herbicide. Care must be taken when applying herbicides near 
drainage lines to avoid excess use due to the sensitivity of the wetlands and waterways into 
which runoff will eventually flow. 



 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX II 
 

ESTIMATED COSTINGS 
 
 



 

Appendix II–Estimated Costings 
© Conacher Environmental Group Ph: (02) 4324 7888 1 
  

 
Works Required To Implement The Riparian and Buffer Zone Vegetation 

Management Plan (Pre-Construction Phase) 
     

Task Description 
Effort / units 

required 
Cost per 

unit 
Total Cost 
(Estimate) 

Pre-construction 
Provenance seed 
collection, storage 
and management 

Collection of provenance 
seed for tubestock 4 days $900 per day $3,600 

Site preparation & 
weed removal 

Labour and herbicides for 
initial weed control 

(targeting noxious, woody 
& problem weeds) 

6 days $950 per day $5,700 

Protective Fencing Supply & Install 1000LM $10/LM $10,000 

Sub-total       $19,300.00 

GST       $1,930.00 

Total       $21,230.00 

     
     

     
     

Works Required To Implement The Riparian and Buffer Zone Vegetation 
Management Plan (Construction Phase) 

     

Task Description Effort/units 
required 

Cost per 
unit 

Total Cost 
(Estimate) 

Construction          

Initial revegetation 
works – including 

the supply and 
installation of tree 
guards and native 

chip mulch and 
native indigenous 

tubestock. 

Revegetation with Tree 
species 

11,000m2 @ 
1 plant per 

40m2  

$5.00 per 
tree/shrub 
installed 

$1,375.00 

Revegetation with Sub-
Canopy species 

11,000m2 @ 
1 plant per 

20m2  

$5.00 per 
tree/shrub 
installed 

$2,750.00 

Revegetation with Shrub 
species 

11,000m2 @ 
1 plant per 

10m2  

$5.00 per 
tree/shrub 
installed 

$5,500.00 

Revegetation with Grass 
species 

3,000m2 @ 
3.5 plants per 

1m2  

$2.50 per 
virocell 

installed 
$7,500.00 

Hydro-mulching 3,000m2 $1.50 per m2 $4,500.00 

Sub-total       $21,625.00 

GST       $2,162.00 

Total       $23,787.00 
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1. INTRODUCTION 
 
 
 
Development Control Plan No. DCP 122 - “Cut and Fill Restrictions” is currently in operation within the 
Gosford LGA having come into effect on the 16th December 1999. 
 
The plan sets out restrictions with regard to cut and fill upon residential sites for the purpose of residential 
development.  The stated objectives of the plan are in summary, to restrict cut and fill to; 
 

A. preserve existing topography and neighbourhood amenity 
B. ensure appropriate building design 
C. avoid dangerous excavations 
D. minimise siltation of waterways and erosion 
E. allow site rehabilitation 
F. minimise resultant spoil 
G. preserve topsoil resources 
H. ensure adequate provision for drainage. 

 
Whilst the plan is intended to be taken into consideration at the time of assessing a Development Application 
upon land to which this plan applies, Council has requested that the principles within this plan be considered 
within the LES for the Parkside@Terrigal site, due to the slope of some areas of the site being in excess of 
20%. 
 
In keeping with this request, this report has been prepared to consider ‘in principle’ the likely options which 
may be further explored, in the preparation of a Development Application for actual development upon the 
site. 
 
As the current process involves that of a rezone proposal (in the form of a Local Environment Study) no 
actual development upon the site is proposed at this point in time.  The report therefore takes the form of 
identifying a number of design directions which may be adopted at the point of making a development 
application in order to address the provisions of this DCP. 
 
It should be noted, that these design options are NOT proposed at this point in time, instead they 
demonstrate that a path to compliance would likely be available. 
 
Design options generally fall into two classifications; 
 

1. House design requirements 
2. Civil works solutions 

 
Due to the wide range of slope conditions across the site varying from flat to over 20%, further detailed 
analysis may show that no specific requirements need be put in place for some areas of the site, whilst 
others may require one of / or a combination of both of the above referred measures.  They are explained in 
further detail in the following chapters. 
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1. House design requirements 
 
The LES provides details to the effect that development upon the site would be carried out in the form of a 
Community Title development.  As part of this structure, Architectural and Landscape Design Guidelines will 
be drafted and enforced by the Community Association.  These guidelines provide an effective mechanism 
for enforcing appropriate design, via a series of requirements which would be in addition to Councils own 
general requirements for development. 
 
Architectural and landscape controls will be contained within the “Architectural and Landscape Guidelines”, 
which will be annexed to the Community Management Statement.  The guidelines will set out specific 
provisions relating to appropriate house design and the built environment over and above those required by 
Council. 
 
The Architectural and Landscape Guidelines are implemented by the Design Review Committee (DRC), 
which is a sub-committee of the Executive Committee of the Community Association.  The Guidelines require 
all plans for development work to be submitted to the DRC for approval, before being submitted to Council, 
and again before work commences on site.  No building can be built upon the site that has not been 
approved (stamped and written approval issued) by the DRC. 
 
An example of appropriate principles of house design are detailed in the attached drawings SK01 and SK02.  
These drawings set out in both pictorial and written form, a number principles based on the use of a variety 
of house structures, including split level and a combination of slab on ground and suspended floor structures. 
If implemented these measures would help to ensure compliance with DCP 122 in the following fashion; 
 

1. If used in isolation – on sites of low to moderate slope. 
2. If used in combination with ‘civil works solutions’ – on sites of moderate or greater slope. 

 
A number of options exist with respect to implementation strategies of the above principles, which would be 
built into the Community Management Statement for perpetuity; 
 

1. Individual DA’s to be lodged by land purchasers and considered for compliance with Community 
requirements by the Design Review Committee (DRC) prior to submission to Council 

2. A range of pre-approved (by the DRC) designs could be offered on a house and land package 
basis. 

3. Finished dwellings, either by the developer or in a joint venture arrangement with a particular 
building company could be offered to the Market. 
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option A - house design requirements
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2. Civil works Solutions 
 
In addition to / instead of house design requirements, a variety of Civil works solutions would be suited to 
assisting home builders of regular house types to comply with the requirements of DCP 122.  These 
suggested Civil Works Solutions, would be carried out at the time of subdivision construction by the 
developer as part of the subdivision works. 
 
The benefit of this approach would be that the civil works would be carried out to a consistent standard and 
could form part of the Community association property – thereby being regularly maintained by the 
community association and its revenue raising mechanism.   
 
Two such alternatives are detailed within drawings SK03 and SK04, which show two different approaches – 
there are bound to be many other solutions.  If implemented these measures would help to ensure 
compliance with DCP 122 in the following fashion; 
 

1. If used in isolation – on sites of low to moderate slope. 
2. If used in combination with ‘housing design requirements’ – on sites of moderate or greater slope. 
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option B - civil works solution
OPTION 2
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TERRACE FOOTPRINTS
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3. Conclusion 
 
It is clear from this analysis that a holistic approach to dealing with house design and civil works design upon 
the Parkside at Terrigal site would result in the ability to comply with the objectives of DCP 122 for 
Residential development upon the site. 
 
Community Title presents a unique opportunity upon this site for not only enforcing strict design 
requirements, but also providing an effective ownership and ongoing maintenance mechanism for commonly 
held assets – in this case, civil works infrastructure such as retaining walls and drainage devices. 
 
Whilst no physical works are proposed as part of the LES, it is clear that a number of opportunities exist, 
which could be detailed further at the Development Application stage with respect to responsible hillside 
construction techniques.  These opportunities are available at both the subdivision and individual house 
level.  
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Coffey Geotechnics Pty Ltd ABN 93 056 929 483 GEOTKARI02083AA-AD 
Unit 17, Mount Penang Parklands Carinya Road Somersby NSW 2250 Australia 
T (+61) (2) 4340 1811 F (+61) (2) 4340 1411 www.coffey.com 

13 February 2008 

 

Crighton Properties Pty Ltd 
PO Box 3369 
TUGGERAH  NSW  2259 

 

Attention: Peter Childs 

 

Dear Peter  

 

RE: PROPOSED SUBDIVISION AT  KINGS AVENUE, TERRIGAL 

 URBAN CAPABILITY ASSESSMENT WITH RESPECT TO SLOPE RISK 

 

Coffey Geotechnics Pty Ltd is pleased to present our urban capability assessment report for a proposed 
subdivision off Kings Avenue at Terrigal.   

Should you have any questions regarding this report, please contact Ben Seaford on 4340 1811. 

 

For and on behalf of Coffey Geotechnics Pty Ltd 

Report prepared by:      Authorised Signatory: 

 

 

 

Ben Seaford        Strider Duerinckx   

Engineering Geologist       Senior Engineering Geologist 

 

Distribution List for Final Report:  Original copy Coffey Geotechnics Pty Ltd 

    1 copy Coffey Geotechnics Pty Ltd 

    4 copies Crighton Properties Pty Ltd (3 hardcopies, 1 electronic) 
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1 INTRODUCTION 

This report presents the results of a geotechnical assessment carried out by Coffey Geotechnics Pty 
Ltd (Coffey) for Crighton Properties Pty Ltd (Crighton) at the site of a proposed subdivision off Kings 
Avenue at Terrigal.  The investigation was carried out in response to Gosford City Council (GCC) letter 
reference 3744897, forwarded to Coffey by Crighton. 

The purpose of the work was to assess the suitability of the site for proposed residential subdivision 
with respect to risk of slope instability.  This report provides an assessment of the risk of slope instability 
at the site in its existing condition and the risks associated with subdivision development. 
Recommendations for individual lot development are beyond the scope of this assessment. 

The brief required specifications needed for the local environmental study for the rezoning application.  
The specifications pertaining to geotechnical issues were contained in Paragraph 3(a) and requested 
that the report contains assessment of: 

• Description and analysis of the slopes, soils and topographical features of the site and its 
immediate surrounds with particular reference to GCC DCP 163 'Geotechnical Requirements for 
Development Applications'; 

• Identification of slopes, soils and topographical features which might impose constraints to future 
development or require specialised engineering approaches to address site constraints; and 

• Location of land displaying slopes in excess of 20%. 

Other geotechnical considerations, such as footing requirements, settlement, pavement design, bearing 
capacity, soil chemistry, soil and groundwater contamination, and the effects of mine subsidence, are 
beyond the scope of this assessment.  These matters will be addressed at a future design stage. 

2 PREVIOUS INVESTIGATIONS 

In 1992 and 1993 Coffey conducted slope instability risk assessments on different parts of the site (Ref: 
GO540/1-AB and GO652/1-AB).  A total of twenty five test pits were excavated to depths up to 3.3m. 
Subsurface conditions on slopes generally comprised shallow topsoil and slopewash overlying residual 
clays and weathered rock. Valley floors were generally underlain by relatively deep alluvium. 

Slopes observed were generally between 5° to 18° with locally steeper slopes (up to 35°) in gully flanks.  
Minor slumping and erosion was observed on some of the gully flanks.  Each respective area was 
assessed as having a “moderate” risk of overall slope instability based on the classification system that 
Coffey Geoscieces adopted at the time (based on system published in Australian Geomechanics News, 
Number 10, 1985).   

Copies of the previous reports by Coffey have been included in Appendix C. 

3 PROPOSED DEVELOPMENT 
The entire site is about 50ha.  It is understood that the proposed subdivision involves the construction of 
146 residential lots with some allotments set aside for community space and future development. Plans 
of the proposed development by Geolyse (Ref: 403089 Sheets D01 to D13) were provided. 
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4 SCOPE OF ASSESSMENT REQUIRED BY GCC 
Gosford City Council (GCC) Development Control Plan No.163 (DCP163) ‘Geotechnical Requirements 
for Development Applications’ nominates four categories of properties and the associated minimum 
geotechnical assessments required to support Development Applications.  

The categories are defined in Tables M1 and M2 of DCP163 and are based primarily on site geology 
and general slope conditions. For the geology and slope conditions assessed (outlined below), the site 
in its current condition is considered to be a Category 2 (medium hazard) site.     

A Category 2 site requires a Class 2 geotechnical report (as defined by GCC) to support future DA for 
the site.  Coffey has prepared a report that conforms to the Class 2 guidelines. 

5 METHODOLOGY 

The slope risk assessment was based on the following: 

• A review of relevant geology maps and previous reports referenced in Section 2 of this report; 

• Observations of surface features on the property and the surrounding area by a Principal 
Geotechnical Engineer on 28 November 2007;  

• Twenty test pits excavated across the site to depths up to 2.5m. Test pits were generally 
excavated in only areas where development is proposed.  

The engineering logs of the test pits are presented in Appendix A, together with explanation sheets 
defining the terms and symbols used.  Reduced levels shown on the engineering logs were inferred 
from contour levels on the plan prepared by Geolyse.  Test pits were located using tape measurements 
from site features shown on the plan by Geolyse.  

The risk of slope instability has been assessed from the observed site conditions using methods 
consistent with those presented in the Australian Geomechanics Society publication Landslide Risk 
Management Concepts and Guidelines, in Australian Geomechanics News, March 2000.  Based on 
those methods, the risks to property associated with slope instability on the subject site have been 
assessed using the terms presented in Coffey Attachment 1, ‘Classification of Risk of Slope Instability’, 
which has been adapted from the classification system formulated by the Australian Geomechanics 
Society and published in Australian Geomechanics News, Number 10, 1985. 

6 SITE CONDITIONS 

6.1 Local Geology 
The Gosford 1:25000 Geological Map (unpublished) indicates that the locality is underlain by rocks 
belonging to the Terrigal Formation of the Narrabeen Group, consisting of interbedded lithic sandstone 
and siltstone. 

6.2 Surface Features 

The site is situated on the north eastern flank of a moderately to steeply undulating ridge.  This site 
features three roughly northeast/southwest trending spurs which forms the northeastern extent of the 
Kincumba Mountain Reserve.  The site is located on the southern side of Kings Avenue.  Existing 
residential development is located to the east and west, and to the north of Kings Avenue.   
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The three spurs are located in the western, central and eastern portions of the site.  The eastern and 
western spurs extend only partway across the site with the central spur intersecting the entire length of 
site.  The crest of the central spur has been cleared for power lines.  Two broad valleys occupy the 
areas between the spurs. 

The vegetation comprises paddocks cleared of trees, light woodland areas cleared of undergrowth with 
grass cover and localised scrub areas. Woodland areas comprise mature native trees with the area 
further to the south, beyond the property boundary, being moderately vegetated by mature native 
species.  Tree trunks are generally vertical.  Some lantana and blackberry scrub occur at scattered 
locations around the site. Site drainage (runoff and infiltration) was judged to be good.  No evidence of 
seepage (spring activity) was observed, except locally near the eastern boundary, however this appears 
to be related to runoff from adjacent development. 

6.3 Terrain Elements 
Based on the site surface features and inferred subsurface profiles from the test pits, the site has been 
split up into three Land Areas. The inferred Land Areas are shown on Figure 2.  

6.3.1 Land Area 1 (LA1) 

LA1 comprises the valley floors and flatter footslopes located in the central eastern and central western 
portions of the site. The valleys are grassed paddocks.  Two dams are located in the centre of the 
eastern valley.  The valley floors are generally flat but minor slopes of about 10° were recorded where 
the flanks of the surrounding spurs intersect with valley floor.  

Table 1 presents the inferred geotechnical model for LA1, based on test pits TP13 and TP15 and test 
pits from the previous investigations referenced in Section 2.   

TABLE 1 – INFERRED GEOTECHNICAL UNITS FOR LA1 

Unit Typical Properties 

Alluvium/Colluvium Silty SAND and Clayey SAND, fine to medium grained, low plasticity. 
Ranging from 1.5m thick to greater than 3.5m thick. 

Residual Soil  Sandy CLAY, low to medium plasticity, stiff to very stiff consistency. Fine to 
medium grained sand.  

In summary, test pits excavated in LA1 generally encountered deep soils comprising silty sand colluvial 
soil overlying low to medium plasticity sandy clays.  It is likely that the soil depth in LA1 in the western 
portion of the site will encounter similar soil depths. 

Groundwater inflows were not encountered in test pits excavated in LA1, in this episode of fieldwork but 
minor flows were encountered in the western valley in 1992.  
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6.3.2 Land Area 2 (LA2) 

LA2 encompasses the flanks of each spur and the steeper terrain to the south.  Field slope 
measurements ranged from about 12° to 28°.  Steeper slopes were observed further to the south of the 
proposed development.   

Table 2 presents the inferred geotechnical model for LA2, based on test pits TP1 to TP3, TP5, TP6, 
TP8 to TP11, TP14 and TP16 to TP20.   

TABLE 2 – INFERRED GEOTECHNICAL UNITS FOR LA2 

Unit Typical Properties 

Colluvium Silty SAND/SAND/Silty clayey SAND, fine to medium grained, low plastic 
clay fines. Thickness range between 0.2m to 1m. 

Residual Soil and 
Extremely Weathered 
Rock 

Sandy CLAY/CLAY/Silty CLAY, medium to high plasticity, grey-orange-red, 
generally very stiff to hard consistency, some fine to medium gravel.  
Grades into extremely weathered sandstone. Thicknesses range between 
0.2m and 1.3m. 

Distinctly Weathered 
Rock 
 

SANDSTONE, inferred below the depth of excavator refusal.  
Estimated to be very low to medium strength, highly to moderately 
weathered. Excavator refusal was generally between 0.7 to 2m below the 
existing surface level. 

6.3.3 Land Area 3 (LA3) 

LA3 comprises the crest of the central spur extending through the centre of the site.  The crest is 
relatively flat with slopes extending gently in all directions at a maximum of about 8°.  A stand of dense 
native trees was observed on the central eastern portion of the spur. 

Table 3 presents the inferred geotechnical model for LA3, based on test pits TP4, TP7, TP12, TP16 and 
TP17. 

Some scattered sandstone outcrops were observed at the crest of the ridge, and rock was generally 
encountered at shallower depths in LA3 compared to LA1 and LA2.  
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TABLE 3 – INFERRED GEOTECHNICAL UNITS FOR LA3 

Unit Typical Properties 

Colluvium Silty SAND/Clayey SAND, fine to medium grained, low plastic clay fines.  
Gravelly CLAY of low to medium plasticity in TP12 and TP16. Thickness 
range between 0.2m to 0.8m. 

Residual Soil and 
Extremely Weathered 
Rock 

SAND, Clayey SAND, CLAY/Silty CLAY, medium to high plasticity, grey-
orange-red, generally very stiff to hard consistency, fine to medium grained 
sand, some fine to medium gravel. Grades into extremely weathered 
sandstone. Thicknesses range between 0.5m and 1.1m. 

Distinctly Weathered 
Rock 
 

SANDSTONE, inferred below the depth of excavator refusal.  
Estimated to be very low to medium strength, highly to moderately 
weathered. Excavator refusal was between 0.9 to 1.6m depth. 

6.4 Slopes Greater than 20% 

GCC DCP 163 'Geotechnical Requirements for Development Applications' requires identification of land 
with slopes in excess of 20%. Geolyse Plan 403089 Sheet D03 shows slopes on site that exceed 20%. 
This plan is included as Figure 3. The land is part of LA2. 

7 LABORATORY TESTING 

Three undisturbed (U50 tube) samples of clay were assessed for shrink / swell potential (AS1289 
7.1.1).  The results of shrink / swell index (Iss) testing are included in Appendix B and summarised in 
Table 4. 

TABLE 4 – SUMMARY OF SHRINK / SWELL INDEX (ISS) TEST RESULTS 

Location Depth (m) Iss (%) 

TP4 0.8 – 1.1 1.3 

TP8 0.9 – 1.2 2.0 

TP12 0.7 – 1.0 2.0 
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8 SLOPE RISK ASSESSMENT 

8.1 Definitions 
A qualitative risk assessment involves identification of the hazard event, and a qualitative estimation of 
the consequences and frequency of occurrence of the event. 

The terms used in the risk assessment process are defined below: 

Hazard: A condition with the potential for causing an undesirable consequence.  

Consequence: Outcome arising from a hazard, expressed as loss or damage. 

Risk: A term combining the probability and severity or consequence of any event causing 
adverse effects to property or the environment. 

8.2 Property Elements at Risk 
The principal elements at risk for the identified hazard would be the proposed roads and houses. The 
following consequence assessment addresses the risks associated with potential damage to these 
structures.   

The consequences associated with loss of life of occupants of the dwelling are a separate issue and are 
not addressed by this urban capability assessment. 

8.3 Hazard Identification 
Deep seated, large scale slope instability is not expected to occur naturally due to the shallow depth to 
weathered bedrock and the generally good drainage. The principal hazards that could potentially impact 
on a proposed development would include shallow slumping of colluvium in existing steeper slopes, or 
deeper slumping that could be mobilised by excessively deep or steep cuttings and deep filling 
associated with the subdivision development. 

8.4 Risk Evaluation for Existing Site Conditions 
In assessing risk, the descriptors used are from Australian Geomechanics Society publication Landslide 
Risk Management Concepts and Guidelines, Australian Geomechanics News, March 2000. 

Consequence  Medium 

Likelihood/Frequency  

 

Possible in LA2 
Unlikely in LA1 and LA3 

Risk Medium in LA2 
Low in LA1 and LA3 
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In accordance with GCC requirements the geotechnical assessment is summarised in Table 5. 

TABLE 5 – SUMMARY OF GEOTECHNICAL ASSESSMENT 

Site Data LA1 LA2 LA3 

Location Valley floors Spur flanks Spur crest 

Likely Site Classification 
 (AS 2870) 

Class P 

Potential soft soils 

Class P 

Potential slope risk 

Class S or M 

Depending on soil depth 

Land Slope Flat to ~ 15° 12° to 28° Up to 8° 

Underlying Bedrock Rnt (Terrigal Formation) 

Soils Deep Silty SAND colluvial 
and residual CLAY soils  

Shallow Silty SAND colluvial and residual CLAY soils 

Type of Stability Risk 
Deposition from slumps in 

LA2 

Slumping of colluvium  

Slips from excessive 
cutting and filling 

Slips from excessive 
cutting and filling  

Risk Assessment (Note 1) Low Medium Low 

Drainage 
Judged to be good, 

occurring by runoff and 
infiltration 

Judged to be good, 
occurring by 

predominately by runoff 
with some infiltration 

Judged to be good, 
occurring by some runoff 

and infiltration 

Risk from Adjacent Land Medium Low Low 

Geotechnical Inspections 
Required During 
Construction 

Yes 

Note 1: Using the terminology defined in Attachment 1 ‘Classification of Risk of Slope Instability’ 

 

8.5 Geotechnical Risk Management for Subdivision Development  
 The proposed subdivision is considered feasible from a slope risk viewpoint.  However, subdivision 
development on the site may increase the risk of instability.  Nevertheless, Coffey consider that after 
subdivision development the risk of slope instability should not exceed the risks assessed in Table 5 
above provided that development is carried out in accordance with good hillside practice (as set out in 
Attachments 2 and 3) and the geotechnical recommendations below. 

The following recommendations are specific to the proposed subdivision development shown on the 
drawing by Geolyse Ref: 403089 Sht D01-D13 supplied.  Theses plans show the proposed road 
alignments and lot layout. Long sections and selected cross sections are provided, but road chainages 
are not indicated on the plans provided so it is difficult to determine the proposed location of the specific 
cuts or fills.  
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8.5.1 Road Excavations  

For general consistency with the reports referenced in Section 2, Coffey recommends that excavation 
should generally be limited to less than 1.5m vertical depth with excavation batters not steeper than 
2H:1V. 

In the plans provided, the long sections show excavation in excess of 1.5m depth at the centreline for: 

• Road 01 Ch 70m to 110m (depth locally up to about 2.2m) 

• Road 04 Ch 0m to 20m (depth locally up to about 2.5m) 

• Road 04 Ch 400m to 540m (depth locally up to about 4m) 

• Road 06 Ch 0m to 10m (depth locally up to about 3m) 

Where these cuts occur across the slope, deeper cuts than indicated above may occur on the upslope 
side of the road. Other cuttings in excess of the general maximums indicated above may also occur 
locally on the upslope side of the roads, and should also be investigated.  

Deep cuttings are likely to intersect weathered rock. Steeper batters than 2H:1V may be feasible, but 
retaining walls may be preferable depending on specific assessment.      

Where cuts exceed 1.5m depth, further investigation will be required to assess the risk associated with 
deeper excavation, the need for engineer designed retaining walls and suitable types of wall 
construction for the slope and subsurface conditions.  

For excavations to 2.5m depth investigation by backhoe may suffice, but for excavations greater than 
2.5m, cored boreholes are likely to be necessary. The scope of investigation needed at each location 
will depend on the local slope and ground conditions.  

8.5.2 Fill Embankments   

Fill embankments for road construction should not exceed 1.5m vertical height with batters not steeper 
than 1V:2H and protected against erosion, or supported by engineer designed retaining walls.  

Where filling is required to exceed 1.5m depth, specific investigation is recommended to assess the 
impact on slope stability. The cross sections provided show deeper filling is required at: 

• Road 01 in the vicinity of Ch 310m (about 3m fill) 

• Road 01 in the vicinity of Ch 530m (about 2.5m fill) 

• Road 03 in the vicinity of Ch 75m (about 3.5m fill with batters at 1H:1V) 

• Road 04 in the vicinity of Ch 290m (about 1.7m fill) 

• Road 08 in the vicinity of Ch 320m (about 3.2m fill) 

There is also a risk of embankment instability where roads cross potential soft soils in LA1 if significant 
embankments are constructed. Presently the embankments do not appear to exceed 1m at the 
centrelines.  

Fill areas should be prepared by removing topsoil, and benching into the slope to create a level platform 
on which to place fill.  Fill should be compacted in accordance with GCC specifications under Level 1 
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monitoring as described in AS 3798.  Fill batters should be constructed by overfilling and then cutting 
back to the required slope. 

8.5.3 Building platforms  

Cutting and filling for building platforms for houses should be limited to a maximum depth of 1m unless 
site specific investigation and geotechnical assessment is conducted.  The cut and fill batters should be 
battered at 1V:2H or flatter and protected against erosion, or supported by properly designed and 
constructed retaining walls as described below. 

8.5.4 Retaining Walls 

Retaining walls in excess of 1m height should be designed by a structural engineer familiar with the site 
conditions and should be designed for surcharge loading from slopes and structures and other existing 
or future improvements in the vicinity of the wall.   

Excavations for the construction of retaining walls up to 1.5m high may adopt a temporary excavation 
batter of 1V:1H provided that appropriate construction planning, control of drainage and staged 
excavation minimises the extent of unsupported excavation. Excavations in excess of 1.5m high will 
require specific assessment as outlined in Section 8.5.1. 

Adequate subsurface and surface drainage should be provided behind all retaining walls unless they 
are designed to resist hydrostatic pressures. Any subsoil drainage used on site behind retaining walls 
should at a minimum consist of filter sock-wrapped slotted pipe surrounded in free-draining, coarse 
granular backfill and should be provided around the perimeter of all excavations.  Subsoil drains should 
be fitted with flushing and clean out points. Gradient along all drains should be sufficient to promote 
self-cleaning. 

8.5.5 Drainage and Sewage Disposal:   

Guidelines for surface and subsurface drainage are provided in the attachments to this report.  

There should be no disposal of stormwater or liquid wastes on site, without further specific geotechnical 
assessment.  

9 OTHER GEOTECHNICAL CONSIDERATIONS 

9.1 Reactive Soils 

The results of the shrink/swell testing indicate that the clay material encountered onsite is generally of 
low to moderately reactivity.  It is considered that clay from cuts on site can be used as general fill. It is 
recommended that any material won from cuts on the site be inspected by a geotechnical authority prior 
to placement. 

9.2 Acid Sulfate Soils 

Acid Sulfate Soils (ASS) are soils containing significant concentrations of pyrite, which when it oxidises, 
generates sulfuric acid.  Unoxidised pyritic soils are referred to as potential ASS (PASS).  When the 
soils are exposed, the oxidation of pyrite occurs and sulfuric acids are generated, and the soils are said 
to be actual ASS (AASS). 
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Pyritic soils typically form in waterlogged, saline sediments deposited during the Holocene period 
(10,000 years ago to present day).  Typical these soils occur in environments below about RL 5m AHD 
such as tidal flats, salt marshes, mangrove swamps and bottom sediments in coastal rivers and creeks. 

Disturbance of acid sulfate soils can generate significant amounts of sulfuric acid, which can lower soil 
and water pH and produce acid salts, which affects vegetation and aquatic life and can produce 
aggressive soils that may be detrimental to concrete and steel in buildings and services. 

The Gosford 1:25000 Scale Acid Sulfate Soil Risk Map (Reference 1) indicates that the site is not in an 
area known to have occurrence of Acid Sulfate Soils.   

Based on the site geology, site elevation (above RL11m) and ASS risk map review, actual or potential 
ASS are not likely to be encountered within the areas of the site proposed for development.  Based on 
this observation and the proposed development details, it is considered that no ASS Management Plan 
is required. 

10 CONCLUSION 

The scope of work for this assessment was to identify soil and landscape limitations for urban 
development to address slope issues raised by GCC.  No significant areas of instability were noted over 
the area.  Based on the results of this assessment, it is considered that the land is generally suitable for 
the type of urban use proposed subject to the geotechnical constraints on development detailed in 
section 8.5.   

11 LIMITATIONS 
The onus is on the owner, potential owner or interested parties to decide whether the assessed level of 
risk of slope instability is acceptable taking into account likely economic consequences of the risk and 
the recommended geotechnical constraints. 

The findings contained in this report result from methodologies used in accordance with normal 
practices and standards.  To our knowledge, they represent a reasonable interpretation of the general 
condition of the site.  Under no circumstances, however, can it be considered that these findings 
represent the actual state of the site at all points.  If site conditions encountered during construction 
vary significantly from those discussed in this report, Coffey should be advised.  

Contractors using this report as a basis for preparation of tender documents should avail themselves of 
all relevant background information regarding the site before deciding on selection of construction 
materials and equipment. 

Guidance on the uses and limitations of this assessment is presented in the attached document 
‘Important information about your Coffey Report’, in accordance with which this report should be read. 
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1 Department of Land and Water Conservation (1997), Gosford 1:25000 Acid Sulfate Soil Risk 
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Management Advisory Committee, Wollongbar, NSW, August. 



Coffey Geotechnics Pty Ltd   ABN 93 056 929 483

As a client of Coffey you should know that site subsurface conditions cause more construction
problems than any other factor. These notes have been prepared by Coffey to help you
interpret and understand the limitations of your report.

Your report is based on project specific criteria

Your report  has been developed  on the  basis of your
unique  project  specific requirements  as  understood
by  Coffey  and applies  only  to  the  site investigated.
Project criteria  typically  include the general  nature of
the project;  its size  and configuration;  the location of
any  structures  on the site;  other  site  improvements;
the presence of underground utilities; and the additional
risk imposed by  scope-of-service limitations imposed
by  the client.  Your report should not be  used if  there
are  any  changes  to  the  project  without first  asking
Coffey to assess how factors that changed subsequent
to  the  date  of  the  report  affect  the  report's
recommendations. Coffey cannot accept responsibility
for  problems  that  may occur due to changed factors
if  they  are  not  consulted.

Subsurface conditions can change

Subsurface conditions are created by natural processes
and  the  activity  of  man.   For example, water  levels
can  vary  with  time,  fill may be placed on a  site  and
pollutants  may  migrate  with  time. Because  a  report
is based on  conditions  which  existed  at the time  of
subsurface exploration, decisions should not be based
on a report whose adequacy may  have  been affected
by time.  Consult Coffey to be  advised how  time may
have  impacted on  the  project.

Interpretation of factual data

Site assessment identifies actual subsurface conditions
only  at  those  points  where  samples  are  taken  and
when they  are  taken.  Data  derived  from  literature
and  external  data  source  review,  sampling  and 
subsequent  laboratory testing  are  interpreted  by
geologists,  engineers  or  scientists  to  provide  an
opinion  about  overall  site  conditions,  their  likely
impact on the proposed development and recommended
actions. Actual conditions may differ from those inferred
to  exist,  because  no  professional,  no  matter  how
qualified,  can  reveal what  is  hidden  by

Your report will only give
preliminary recommendations
Your  report  is  based  on  the  assumption  that  the
site  conditions  as  revealed  through  selective
point  sampling  are  indicative  of  actual  conditions
throughout  an  area. This  assumption  cannot  be
substantiated  until  project  implementation  has
commenced and therefore your report recommendations
can  only  be  regarded  as  preliminary.  Only  Coffey,
who  prepared  the  report,  is  fully  familiar  with  the
background  information  needed  to  assess  whether
or  not  the  report's  recommendations  are valid  and
whether  or  not  changes  should  be  considered  as
the  project  develops.  If  another  party  undertakes
the  implementation  of  the  recommendations  of  this
report there is a risk that the report will be misinterpreted
and  Coffey  cannot  be  held  responsible  for  such
misinterpretation.

earth,  rock  and  time.  The actual  interface  between
materials  may  be  far  more  gradual  or  abrupt  than
assumed  based  on  the facts  obtained.  Nothing can
be done to  change  the  actual  site  conditions  which
exist,  but  steps can be taken to reduce the impact of
unexpected  conditions.  For  this  reason,  owners
should  retain  the  services  of  Coffey  through  the
development  stage,  to  identify  variances,  conduct
additional  tests if required,  and recommend solutions
to  problems  encountered  on  site.

Your report is prepared for
specific purposes and persons
To  avoid misuse of  the  information contained in your
report  it  is recommended that you confer with Coffey
before  passing  your  report  on  to another party who
may  not  be  familiar  with  the  background  and  the
purpose  of  the  report.  Your  report  should  not  be
applied  to  any  project  other  than  that  originally
specified  at  the  time  the  report  was  issued.

Important information about your Coffey Report



* For further information on this aspect reference should be
made  to  "Guidelines  for  the  Provision  of  Geotechnical
information  in  Construction  Contracts"  published  by  the
Institution  of  Engineers  Australia,  National  headquarters,
Canberra, 1987.

Interpretation by other design professionals

Costly problems can occur when other design professionals 
develop  their  plans  based  on  misinterpretations
of  a  report.  To  help  avoid misinterpretations,  retain
Coffey to work with other project  design  professionals
who  are  affected  by  the report.  Have Coffey explain
the report implications to design professionals affected
by  them  and  then  review  plans  and  specifications
produced  to   see  how  they  incorporate  the  report
findings.

Data should not be separated from the report*

The report  as a whole presents the findings of the site
assessment  and  the  report  should  not  be copied in
part  or  altered  in  any way.

Logs, figures,  drawings, etc.  are customarily included
in  our  reports  and  are  developed  by  scientists,
engineers or  geologists  based  on their interpretation
of  field  logs  (assembled  by  field  personnel)  and
laboratory evaluation of field samples.  These logs etc.
should not under  any  circumstances  be  redrawn for
inclusion  in  other documents  or  separated from  the
report in any way.

Geoenvironmental concerns are not at issue

Your  report  is  not  likely  to  relate  any  findings,
conclusions,  or recommendations about the potential
for  hazardous  materials  existing  at  the  site  unless
specifically required to  do so by the client.  Specialist
equipment,  techniques,  and  personnel  are  used  to
perform  a  geoenvironmental  assessment.
Contamination  can  create  major  health,  safety  and
environmental  risks.  If you have no information about
the potential for your site to be contaminated or create
an  environmental hazard,  you  are advised to contact
Coffey  for  information  relating  to  geoenvironmental
issues.

Rely on Coffey for additional assistance

Coffey  is  familiar  with  a  variety  of  techniques  and
approaches that can be used to help reduce  risks  for
all parties to a project,  from design to construction.  It
is common that not  all approaches will be necessarily
dealt  with  in  your  site  assessment  report  due  to
concepts  proposed  at  that  time.  As  the  project
progresses  through  design  towards  construction,
speak  with  Coffey  to develop alternative approaches
to  problems  that  may  be  of  genuine benefit both in
time  and cost.

Responsibility

Reporting relies on interpretation of factual information
based  on  judgement  and  opinion  and has a level of
uncertainty attached to it,  which is far less  exact than
the design disciplines. This has often resulted in claims
being lodged against consultants, which are unfounded.
To  help  prevent  this  problem,  a  number  of clauses
have been developed for use in contracts, reports and
other documents. Responsibility clauses do not transfer
appropriate  liabilities  from Coffey to other parties but
are included to identify where  Coffey's responsibilities
begin and end. Their use is intended to help all parties
involved  to  recognise  their  individual responsibilities.
Read  all  documents  from  Coffey  closely and do not
hesitate  to ask  any  questions  you may have.
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Appendix A 
Engineering Logs and Explanation Sheets 



DEFINITION:
In engineering terms soil includes every type of uncemented
or  partially cemented inorganic or organic material found in
the ground.  In practice, if  the material can be remoulded or
disintegrated  by hand in  its field  condition  or  in water it is
described as a soil. Other materials are described using rock
description terms.

CLASSIFICATION SYMBOL & SOIL NAME
Soils  are  described  in  accordance  with  the  Unified  Soil
Classification  (UCS)  as  shown  in  the  table  on  Sheet 2.

PARTICLE SIZE DESCRIPTIVE TERMS

MOISTURE CONDITION

CONSISTENCY OF COHESIVE SOILS

DENSITY OF GRANULAR SOILS

MINOR COMPONENTS

SOIL STRUCTURE

GEOLOGICAL ORIGIN

Boulders

Cobbles

>200 mm

63 mm to 200 mm

Gravel coarse

medium

fine

20 mm to 63 mm

6 mm to 20 mm

2.36 mm to 6 mm

Sand coarse

medium

fine

600 µm to 2.36 mm

200 µm to 600 µm

75 µm to 200 µm

Looks and  feels  dry.  Cohesive and cemented soils
are hard,  friable or powdery.  Uncemented granular
soils  run freely through  hands.

Soil feels  cool  and  darkened  in  colour.  Cohesive
soils can be moulded. Granular soils tend to cohere.

As for  moist but  with  free  water forming on hands
when handled.

Very Soft

Soft

Firm

Stiff

Very Stiff

Hard

Friable

<12

12 - 25

25 - 50

50 - 100

100 - 200

>200

–

A finger can be pushed well into the
soil with little effort.

A finger can be pushed into the soil
to about 25mm depth.

The soil can be indented about 5mm
with the thumb, but not penetrated.

The surface of the soil can be
indented with the thumb, but not
penetrated.

The surface of the soil can be marked,
but not indented with thumb pressure.

The surface of the soil can be marked
only with the thumbnail.

Crumbles or powders when scraped
by thumbnail.

Very loose

Loose

Medium Dense

Dense

Very Dense

Less than 15

15 - 35

35 - 65

65 - 85

Greater than 85

Trace of

With some

Presence just detectable
by feel or eye, but soil
properties little or no
different to general
properties of primary
component.

Coarse grained soils:
<5%

Fine grained soils:
<15%

Presence easily detected
by feel or eye, soil
properties little different
to general properties of
primary component.

Coarse grained soils:
5 - 12%
Fine grained soils:
15 - 30%

Layers

Lenses

Pockets

Continuous across
exposure or sample.

Discontinuous
layers of lenticular
shape.

Irregular inclusions
of different material.

Weakly
cemented

Moderately
cemented

Easily broken up by
hand in air or water.

Effort is required to
break up the soil by
hand in air or water.

Extremely
weathered
material

Residual soil

Aeolian soil

Alluvial soil

Colluvial soil

Fill

Lacustrine soil

Marine soil

Structure and fabric of parent rock visible.

Structure and fabric of parent rock not visible.

Deposited by wind.

Deposited by streams and rivers.

Deposited on slopes (transported downslope
by gravity).

Man made deposit. Fill may be significantly
more variable between tested locations than
naturally occurring soils.

Deposited by lakes.

Deposited in  ocean basins,  bays, beaches
and estuaries.

Dry

Moist

Wet

TERM ASSESSMENT
GUIDE

PROPORTION OF
MINOR COMPONENT IN:

TERM DENSITY INDEX (%)

ZONING CEMENTING

WEATHERED IN PLACE SOILS

TRANSPORTED SOILS

TERM
UNDRAINED
STRENGTH
su (kPa)

FIELD GUIDE

Soil Description Explanation Sheet (1 of 2)

NAME SUBDIVISION SIZE



SOIL CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION

COMMON DEFECTS IN SOIL

(Excluding particles larger than 60 mm and basing fractions on estimated mass)

Wide range in grain size and substantial
amounts of all intermediate particle sizes.

Predominantly one size or a range of sizes
with more intermediate sizes missing.

Non-plastic fines (for identification
procedures see ML below)

Plastic fines (for identification procedures
see CL below)

Wide range in grain sizes and substantial
amounts of all intermediate sizes missing

Predominantly one size or a range of sizes
with some intermediate sizes missing.

Non-plastic fines (for identification
procedures see ML below).

Plastic fines (for identification procedures
see CL below).

IDENTIFICATION PROCEDURES ON FRACTIONS <0.2 mm.

None to Low

Medium to High

Low to medium

Low to medium

High

Medium to High

Quick to slow

None

Slow to very slow

Slow to very slow

None

None

None

Medium

Low

Low to medium

High

Low to medium

ML

CL

OL

MH

CH

OH

Pt

SILT

CLAY

ORGANIC SILT

SILT

CLAY

ORGANIC CLAY

PEAT

GW

GP

GM

GC

SW

SP

SM

SC

GRAVEL

GRAVEL

SILTY GRAVEL

CLAYEY GRAVEL

SAND

SAND

SILTY SAND

CLAYEY SAND

HIGHLY ORGANIC
SOILS

Readily identified by colour, odour, spongy feel and
frequently by fibrous texture.

● Low plasticity – Liquid Limit WL less than 35%. ● Modium plasticity – WL between 35% and 50%.

PARTING

JOINT

SHEARED
ZONE

SHEARED
SURFACE

A surface or crack across which the
soil has little or no tensile strength.
Parallel or sub parallel to layering
(eg bedding).  May be open or closed.

has little or no tensile strength but which is
not parallel or sub parallel to layering. May
be open or closed. The term 'fissure' may
be used for irregular joints <0.2 m in length.

Zone in clayey soil with roughly
parallel near planar, curved or undulating
boundaries containing closely spaced,
smooth or slickensided, curved intersecting
joints which divide the mass into lenticular
or wedge shaped blocks.

A near planar curved or undulating, smooth,
polished or slickensided surface in clayey
soil. The polished or slickensided surface
indicates that movement (in many cases
very little) has occurred along the defect.

A zone in clayey soil, usually adjacent
to a defect in which the soil has a
higher moisture content than elsewhere.

SOFTENED
ZONE

TUBE

TUBE
CAST

INFILLED
SEAM

Tubular cavity. May occur singly or as one
of a large number of separate or
inter-connected tubes. Walls often coated
with clay or strengthened by denser packing
of grains. May contain organic matter

Roughly cylindrical elongated body of soil
different from the soil mass in which it
occurs. In some cases the soil which
makes up the tube cast is cemented.

Sheet or wall like body of soil substance
or mass with roughly planar to irregular
near parallel boundaries which cuts
through a soil mass. Formed by infilling of
open joints.
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Red colour increasing at 1.5m
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Test pit TP001 terminated at 1.6m

CLAY:  High plasticity, orange with some red
mottling.

Grading to

Silty SAND:  Fine to medium grained, dark brown.

VSt/H

Refusal on extremely to highly
weathered sandstone at 1.6m

Sandstone floater at 1.1m in
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High dry strength
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Test pit TP002 terminated at 1.5m

Sandy CLAY:  Medium to high plasticity, orange
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Sandy CLAY:  Medium to high plasticity, orange,
fine grained sand.

SAND:  Fine to medium grained, pale grey and pale
orange, some low plasticity clay fines.

Silty SAND:  Fine to medium grained, dark brown.
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Appendix B 
Laboratory Results 









 

 

Appendix C 
Copy of reports GO540/1-AB and GO652/1-AB  
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1.0 INTRODUCTION
This report presents an assessment of slope stability carried out for Crighton
Properties Pty Ltd on Lot 22 (Part Portion 104) Karalta Road, Terrigal. The
work was commissioned by Mr Geoffery Cox of Crighton Properties Pty Ltd. A
1:900 scale contour plan of the lot was provided by Cahill & Cameron Pty Ltd.
It is understood that development plans have not been finalised for the site.
However, it is understood to be likely that development will include
residential allotments on moderately steep portions of the site, several large
lakes with adjacent residential construction in low lying generally flat
portions of the site and possibly terraced/split level units on the steeper
portions of the site. It is also understood that roads are to be aligned
generally across hillslopes on the steeper areas of the site.
This report assesses the suitability of the lot for development from a
geotechnical Viewpoint, provides a risk assessment in relation to slope
stability and provides geotechnical constraints for development.
2.0 FIELDWORK
Field work initially involved a walk-over survey/site appraisal by a Senior
Engineering Geologist on the 26th February, 1992, in which surface features
were mapped. Utilising this information a program of test pitting was carried
out on the 3rd March, 1992 by a Geotechnical Engineer to assess subsurface
profiles.
Eleven test pits (TPI to TPll) were excavated to depths ranging from 1.5m to
3.4m by a rubber tyred backhoe. The apprOXimate location of the test pits is
shown on Drawing No.G0540jl-l, together with the results of surface mapping.
Test pit levels have been interpolated from the contour plan (A.HoD.).
Engineering Logs of the test pits are presented in Appendix A, together with
explanation sheets defining the terms and symbols used.
Groundwater conditions were noted at the time of field work in test pits which
were open only for a short time. Variations may occur due to fluctuations in
rainfall, temperature and other factors.
3.0 SITE DESCRIPTION
3.1 Topography, Drainage & Vegetation
Topographically, the lot is situated in an area of moderate to steeply
undulating terrain on the north-eastern en~ of a prominent south-west trending
ridgeline. A secondary rounded spur/ridge',ine forms the eastern site
boundary.
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Valley formation along two incised gullies has resulted in the existing site
landform. Two prominent gullies originate at the upper slopes of the above
ridgeline and fall to the northinorth-east to join in the central part of the
site. The combined watercourse discharges to the north of the site, into a
broad flat watercourse that drains to the east towards Duffy's Road.
Valley side slopes across the site are convex in profile with surface slopes
generally 10° over the upper slopes increasing up to 15° over the lower
slopes. Surface slopes of 5° to 9° occur along the crest and upper slopes of
the ridgeline that trends along the eastern lot boundary. The base of the
above valley side slopes are characterised by;

* Flat alluvial areas of surface slope less than 3° adjacent to the
watercourses across the central to northern part of the site. The
transition from the valley side slopes to the flat alluvial areas is
marked by a sharp concave slope break, or

* Steep gully side slopes ranging from 25° to 35°. The gullies are
V-shaped in profile and are incised up to a~ estimated 5m to 6m in
depth.

The site has been undersrcubbed with vegetation currently comprising mainly
grasses with a sparse to moderate cover of mature eucalypts. The gullies and
gully sides are generally covered with thiCK vegetation which includes palms
and lantana.
Existing development on the site comprises a transmission easement along the
eastern boundary and two small "farm" dams at the confluence of the two
watercourses. The dams have been breached during recent heavy rain, most
likely the result of piping at the contact between earth" embankment and600mm
diameter concrete overflow pipes. A unfor-med section of Karal ta Road runs
along the northern site boundary.
3.2 Geology & Subsurface Conditions
Geologically, the site is situated in the Triassic Age Gosford Formation which
is characterised by sandstone (often lithic) and siltstone rock types.
On the basis of surface features and subsurface conditions encountered in the
test pits. the site can be divided into two units. namely

* UNIT A - comprising predominately residual soils overlying
sandstone/siltstone rock at about 1m to 1.5m depth,

* UNIT B - comprising deep alluvial soils up to or g--eater than 3.5m in
depth.
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The approximate extent of the above units is shown on Drawing No.G0540il-1.
The subsurface profile. encountered within Unit A (Test Pits 1,2,3,5,6,7 and
11) can be summarised as follows;

* TOPSOIL: Comprising Silty SAND to depths ranging Erom a.25m to
O.Sm; fine to coarse grained, with some gravel, moist.
overlying

*' SI.QPEWASH: Where encountered, comprising Gravelly Sandy CLAY of low
plasticity and Gravelly Clayey SAND to depths generally of
O.5m and locally up to O~9m, moist, overlying

* RESIDUAL: Comprising CLAY, Sandy CLAY and Gravelly Sandy CLAY to
depths ranging from 1.1m to 2.0m, medium to high
plasticity, with some sandstone rock fragments, estimated
very stiff to hard consistency, overlying

* ROCK: Comprising SANDSTONE and SILTSTONE, extremely to highly
weathered. Backhoe refusal on sandstone was encountered
in Test Pits 1,5,6,7 and 11 at depths ranging from 1.5m to
2.8m.

The subsurface profile encountered within Unit B ('rest Pits -1,8,9 and 10) can
be summarised as follows;

* ALLUVIUM: Comprising interbedded. Silty Clayey SAND, Clayey SAND and
Sandy CLAY to depths up to or greater than 3.4m; sand
mostly fine grained, clays are of low to medium
plasticity, moist: overlying topsoil appears to be up to
a.Sm thick~

Pill, probably from underscrubbing operations and comprising Gravelly Silty
SAND mixed with timber and charcoal, was encountered at the crest of steep
gully banks in Test Pits 4 and 9 to depths of a.6m and O.4m respectively.
Minor groundwater seepage/inflows was only encountered in Test Pit 10 at about
1.Om depth.
4.0 SLOPE STABILITY ASSESSMENT
4.1 Risk Assessment
No evidence of overall slope instability was observed during the walk-over
survey and backhoe test pitting. Minor localised instability was noted along
some very steep gully banks where small scale slumping and erosion has
occurred.
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On the basis of the features of geology, topography and drainage presented in
Section 3.0, the site is assessed as having a Moderate Risk of overall slope
instability as defined in the attached Table 1. The risk of localised
instability associated with future cuts and fills is assessed as moderate and
can be limited by adopting the recommendations of this report.
4.2 Geotechnical Constraints on Development

4.2.1 Area for Development
From a slope stability viewpoint, the entire site is considered suitable
for development undertaken in accordance with good hillside construction
practices and sound engineering principles as outlined in the attached
Table 2.
There shbuld be specific geotechnical investigation to assess local
stability and foundation parameters for any proposed development along
or adjacent to the steep to very steep gully banks. It is recommended
that this constraint apply to the area situated within a line that
projects upwards at 2H:IV (26.5°) from the toe of gully banks.
4.2.2 Type of Structure
Flexible structures of timber, brick veneer or similar construction
would be preferred on the Unit A hillslopes. Development should be
designed to accommodate .natural slope proU les wi th spI it·level or
suspended designs so as to limit th~ need for slope modification.
lhere are no particular geotechnical constraints on the type of
structures within the flat Unit B alluvial areas or for structures
founded on rock on the Unit A hillslopes provided they are supported on
footings designed and constructed in accordance with AS2870 "Residential
Slabs and Footings'!.
4.2.3 Foundation Types
Foundations should be designed and constructed in accordance with the
recommendations and advice of AS2870 "Residential Slabs and Footings".
Pad/strip or pier and beam footing systems are considered appropriate
for split level structures on Unit A moderate to steep hillslopes.
Stiffened raft or piered slab footing systems may also be adopted
prOVided the resulting slope modifications comply with the geotechnical
constraints set out below. It is recommended that foundations for
structures on slopes in excess of 4H;'V (14°) be taken to rock.
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Strip/pad, stiffened raft or piered footing systems would be appropriate
for residential structures located within the flat Unit 8 alluvial
areas, Further geotechnical work will be required to assess foundation
parameters within Unit B areas for structures other than conventional
one or two storey residences and for structures located adjacent to
steep gully banks (Refer to 4.2.1).
4.2.4 Excavation
Within Unit 8 areas and Unit A areas with h~llslopes less than 4H:IV
(14°) excavations should preferably not exceed 1.5m depth and should be
either supported by a properly designed and constructed retaining wall
or battered no steeper than 2H:IV and protected from erosion, Within
Unit A areas with hillslopes greater than 4H:lV (14°) excavations should
preferably not exceed 1m depth.
Excavations exceeding the above recommended depths should. be supported
by engineer designed retaining walls or battered as directed after
assessment by a qualified geotechnical engineer.
4.2.5 Filling
The maximum depth of filIon residential lots should preferably be
limited to 1.5m and should be either supported by a properly designed
and constructed retaining wall or battered no steeper than 2H:IV and
protected from erosion ..
Engineering supervision and testing will be required where fill is to be
regarded as ~controlled filln in accordance with AS2B7Q "Residential
Slabs and Footings". Allowance should be made for an average 0.5m depth
of stripping within the' flat Unit B alluvial areas and for a O.2m to
O.4m depth of stripping within Unit A hillslope areas. A prepared
surface will need to be benched/stepped into the natural slope when
placing fills on slopes exceeding 4H:IV (14°). Fill should be placed in
layers having a maximum loose thickness of 200mm to 300mm depending on
the type of fill and compaction equipment. Each fill layer should be
thoroughly and uniformly compacted to a minimum dry density ratio
(AS1289 5.4.1-1982) of 95% Standard within 2% of Standard Optimum
moisture content. Further advice should be sought if deep gully areas
are to be infilled as higher compaction standards may be warranted.
Residual clay soils and weathered rock excavated during road
construction would be suitable for use as fill on residential lots if
placed at a moisture content within 2% of Standard Optimum. However,
consideration should be given to the reactivity of clay fills in
relation to potential shrink-swell movements. Further investigation
and advice will be required to enable comment on the suitability of the
above materials Eor use in water retaining embankments. As a guideline,
such materials should have at least 30% passing the 75 micron sieve, a
Plasticity Index not less than 15% and should be non-dispersive (Emerson
C!ass3 or better).
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4.2.6 Retaining Walls
Retaining walls should be designed for surcharge loading from sloping
ground and/or structures above the wall. Adequate subsurface and
surface drainage must be provided behind all retaining walls. Retaining
walls in excess of 1.5m in height should be designed by an engineer.
4.2.7 Access/Site Clearance
The subdivision layout should be such that all residential lots have
potential driveway access at a grade of 4H:IV or less. Any required
slope modifications should comply with the above recommendations.
4.2.8 Drainage & Sewerage Disposal
Stormwater should be prevented from ponding adjacent to structures. All
collected stormwater runoff should be piped into a street or
inter-allotment drainage system that discharges into existing
watercourses in a controlled manner that limits erosion.
Domestic effluent should be connected to a reticulated sewerage system
or to a pump-out septic system. There should be no on-site disposal of
domestic effluent.
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l1Y1PORTANT lNFORIVlAIfON
ABOUT YOUR

GEOTECHNICAL ENGINEERING REPORT

More construction problems are caused by site subsur~
face conditions than any other factor. As troublesome as
subsurface problems can be. their frequency and extent
have been lessened considerably in recent years. due in
large measure to programs and publications of ASFE/
The Association of Engineering Firms Practicing in
the Geosciences.

The following suggestions and observations are offered
to help you reduce the geotechnical-related delays.
cost-overruns and other costly headaches that can
occur during a construction project.

A GEOTECHNICAL ENGINEERING
REPORT IS BASED ON A UNIQUE SET
OF PROJECT~SPECIFIC FACTORS
A geotechnical engineering report is based on a subsur-
face exploration plan designed to incorporate a unique
set of project-specific factors. These typically include:
the general nature of the structure involved. its size and
configuration: the location of the structure on the site
and its orientation: physical concomitants such as
access roads. parking lots. and underground utilities.
and the level of additional risk which the diem assumed
by virtue of limitations imposed upon the exploratory
program, To help avoid costly problems. consult the
geotechnical engineer to determine how any factors
which change subsequent to the date of the report may
affect its recommendations.

Unless your consulting geotechnical engineer indicates
otherwise, your geotedll11cal el1gineerilllJ report should not
be used:

• When the nature of the proposed structu're is
changed, for example. if an office building will be
erected instead of a parking garage. or if a refriger-
ated warehouse will be built instead of an ume-
frigerated one:

• when the size or configuration of the proposed
structure IS altered;

• when the location or orientation of the proposed
structure is modified:

• when there is a change of ownership. or
• for application to an adjacent site.

Geotechnical engineers cannot accept responsibility for proViems
which may develop if they are ~Iotconsulted after factors consid-
ered in tneir report's development have cflanged.

technical engineers who then render an opinion about
overall subsurface conditions. their likely reaction to
proposed construction activity, and appropriate founda-
tion design. Even under optimal circumstances actual
conditions may differ from those inferred to exist.
because no geotechnical engineer. no matter how
qualified. and no subsurface exploration program. no
matter how comprehensive. can reveal what is hidden by
earth. rock and time. The actual interface between mate-
rials may be far more gradual or abrupt than a report
indicates. Actual conditions in areas not sampled may
differ from predictions. Nothing can be done to prevent tfle
llmmlicipated. bllt steps can be taken 10 flelp minimize tfteir
impact. For this reason. most experietlCed owners retain their
geoteclillit'al Clll1sultemts lIirQllg{1 tfle cotlstruction stage. to iden-
tify varii;mces. conduct additional tests which may be
needed. and to recommend solutions to problems
encountered on site.

SUBSURFACE CONDITIONS
CAN CHANGE
Subsurface conditions may be modified by constantly-
changing natural forces. Because a geotechnical engi-
neering report IS based on conditions which existed at
the time of subsurface e:<ploration, construction decisions
SllOllld not (ic 8'IS~d on a geotechnical engineering reportwliose
tldequaq/llH1tl h,wl' !;ern affected {J~ time. Speak with the geo-
technical consultant to learn if additional tests are
advisable before construction starts.

Construction operations at or adjacent to the site and
natural events such as floods, earthquakes or ground-
water fluctuations may also affect subsurface conditions
and. thus. the continuing adequacy of a geotechnical
report. The geotechnical engineer should be kept
apprised of any such events. and should be consulted to
determine if additional tests are necessar~~

GEOTECHNICAL SERVICES ARE
PERFORMED FOR SPECIFIC PURPOSES
AND PERSONS
Geotechnic.:l! engineers' reports are prepared to meet
the specific needs of specific individuals. A report pre-
pared for::'1.:onsulting civil engineer may not be ade-
qUJte for J construction contractor. or even some other
consulting civil engineer. Unless indicated otherwise.
this report was prepared expressly for the client involved
and expressly for purposes indicated by the client. Use
by any other persons for any purpose. or by the client
for a different purpose. may result in problems. No il1di-
vidual other tli,m the client should appl!I tflis report for its
intended purpose withollt firs! conferring witf, tfle geotechnical
engineer. No person sliould apply lftis report for any purpose
other tlian titat originally cOHtemplated without first conferring
with the gl!{)/eclinic'll engi~leer:

MOST GEOTECHNICAL "FINDINGS"
ARE PROFESSIONAL ESTIMATES
Site exploration identifies actual subsurface conditions
only at those points where samples are taken. when
they are taken. Data derived through sampling and sub-
sequent laboratory testing are extrapolated by geo-
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A GEOTECHNICAL ENGINEERING
REPORT IS SUBJECT TO
MISINTERPRETATION
Costly problems can occur when other design profes~
sionals develop their plans based on misinterpretations
of a geotechnical engineering report. To help avoid
these problems. the geotechnical engineer should be
retained to work with other appropriate design profes-
sionals to explain relevant geotechnical findings and to
review the adequacy of their plans and specifications
relative to geotechnical issues. -

BORING LOGS SHOULD NOT BE
SEPARATED FROM THE
ENGINEERING REPORT *
Final boring logs are developed by geotechnical engi-
neers based upon their interpretation of field logs
lassembled by site personnel) and laboratory evaluation
of field samples. Only final boring logs customarily are
included in geotechnical engineering reports. These logs
should not under allY circumstances be redrawn for incluSion in
architectural or other design drawings. because drafters
may commit errors or omissions in the transfer process.

. Although photographic reproduction eliminates this
problem. it does nothing to minimize the possibility of
contractors misinterpreting the logs during bid prepara-
tion. When this occurs, delays. disputes and unantici-
pated costs are the all-too-frequent result.

To minimize the likelihood of boring log misinterpreta-
tion. give contractors ready access to the complete geotechnical
engineering report prepared or authorized for their use.
Those who do not provide such access may proceed un-

der the mista~en impression that simply disclaiming re-
sponsibility for the accuracy of subsurface information
always insulates them from attendant liability. Providing
the best available information to contractors helps pre-
vent costly construction problems and the adversarial
attitudes which aggravate them to disproportionate
scale.

READ RESPONSIBILITY
CLAUSES CLOSELY
Because geotechnical engineering is based extensively
on judgment and opinion. it is far less exact than other
design disciplines. This situation has resulted in wholly
unwarranted claims being lodged against geotechnical
consultants. To help prevent this problem. geotechnical
engineers have developed model clauses for use in writ-
ten transmittals. These are t10t exculpatory clauses
designed to foist geotechnical engineers' liabilities onto
someone else. Rather. they are definitive clauses which
identify where geotechnical engineers' responsibilities
begin and-end. Their use helps all parties involved rec-
ognize their individual responsibilities and take appro~
priate action. Some of these definitive dauses are likely
to appear in your geotechnical engineering report, and
you are encouraged to read them closely. Your geo~
technical engineer will be pleased to give full and frank
answers to your questions .

OTHER STEPS YOU CAN TAKE TO
REDUCE RISK
Your consulting geotechnical engineer will be pleased to
discuss other techniques which can be employed to mit-
igate risk. In addition. ASFE has developed a variety of
materials which may be beneficial. Contact ASFE for a
complimentary copy of its publications directory.

* For further information on this aspect
reference should be made to f1Guidelines
for the Provision of Geotechnical
Information in Construction Contractslf

published by The Institution of Engineers
Australia. National Headquarters,
Canberra. 1987.

Publisfred fl!J

ASFETHEASSOC'AT'ON
OF ENGINEERING FIRMS
PRACTICING IN THE GEOSCIENCeS

8811 Colesville Road/SUite G I06/Silver Spring. Maryland 20910/(301) 565-2733
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TABLE 1. CLASSIFICATION OF RISK OF SLOPE INSTABILITY
ASSESSMENT Of RISK
A landslip (or landslide) is a downslope movement of a soil or rock mass as a
result of shear failure at the boundaries of the moving mass. The dominant
movement is laterai and failure takes place over a relatively short period.
Soil creep, which is slow and occurs without a well defined failure surface, is
not included as a landslip.
Natural hill slopes are formed by processes which reflect the site geology,
environment and climate. These processes include downslope movement of the
near surface soil and rocks; in geological time all slopes are unstable. The
area of influence of these downslope movements may range from local to regional
and are rarely related to property boundaries. The natural·processes may be
affected by human intervention in the form of construction and related
actiVities.
It i~ not technically feasible to assess the.stability of a particular site in
absolute terms such as stable or unstable. However the degree of risk of slope
movement can be assessed by the recognition of surface features supplemented by
limited information on the regional and local subsurface profile and with the
benefit of experience gained in similar geological ~nvironments. The degree of
risk is categorised below.

CLASSIFICATION OF RISK OF ~ANDSLIP WITHOUT DEVELOPMENT
CLASS EXPLANATION
LOW A landslip is very unlikely
MODE:RATE A landslip is unlikely
HIGH There is some risk of a landslip

CONSEQUENCES OF HILLSIDE CONSTRUCTION
It must'be accepted that the risks associated with hillside construction are
greater than construction on level ground in the same geological environment.
The impact of development may be adverse and imprudent construction techniques
can increase the potential for movement.
Australian Standard AS 2870 - 1986 provides a damage classification that
relates to essentially vertical movements of masonry walls and is thus not
directly applicable to hillside movements. In the absence of a suitable
classification for hillside movements the range of damage categories from
negligible to very severe can be used as a general guide for damage potential
related solely to landslip.

CLASS DEVELOPMENT CONSTRAINTS DAMAGE POTENTIAL
EXTENT PROBABI [,ITY

LOW Good Hillside Practice Slight Very Low
MODERATE Good Hillside Practice and Slight Low

site specific restrictions Moderate Very Low
HIGH No development unless major Moderate High

engineering remedial works Severe Moderate
Damage to structures may occur due to a
attributable to landslip. In the absence
expected even for good construction.
probably reach at least a moderate level.

number of causes additional to that
of a landslip slight damage might be

If a landslip occurs damage ~ould



acOD ENGINEERING PRACTICE POOR ENGINEERING PRACTICE

ADVICE

GEOTECHNICAL
ASSESSMENT

Obtain advice from a qoolifted, experienced geotechnicel COl'llIult8nt
al early stage 0( pJ8lll1ing and bafore site works;

Prepare detailed plan end ttart site
works befDre qeotechnlC41 advice.

~
SITE PLANNING Having obtained geoteetmical advice, plan the development with the

Risk of Instability ond ImplicatiDns for Development In mind.
PIBIl development without l"ei.j8Mffor the
Risk of Inst8bility.

DESIGN f>JoD a:l'lSTRUCTION
HOUSE DESIGN Use flexible structures which incorporate properly desil11ed brickwork, Floor pions which require extensive

timber Dr sleel frames, timber or panel cladding. cutting and filling.
Coosider use of split levels. Movement intolerant structures.
Uso decks for recrantional areas where appropriate.

SITE CLEARING Retain natural vegetation wherever procdcllble. Indiscriminately clear the site.

ACCESS & DRIVEWAYS Satisfy requirements balow for cuts, fills, retaining waDs and drainage. Excavate and fill for tlte accasa before
Council specifications for grades may need to be modified. geotechnical advice.
Driveways and parking areas may need to be fully supported on pieN.

EARTHWORKS Retain natural contours wherever possible.

OJTS Minimlse depth. Large scale cuts and benching.
Support with engineered retaining walls or batter to appropriate slope. Unsupported cuts.
PI'Q\/ide drainage mea!>ures and erosion control. 19"ore drainage requirements.'.

FILLS Mlnimise height. Loose or poorly CDmpacted fill.
Strip vegetatiQl'\ and topsoil and key into natural slop-es prior to filling. Blocle natural drainage lines.
Use and compact clean fill materials. F'ill over existing vl!getatlon end topsoU.
Batter to appropriate slope or SL1=!portwith engineered retaining walL Include stumps, tre~. ve<jetatioo, top-
Provide surface drainaga and appropriate aLbsurface drainage. soil, bouldars, building rubble ate In fill.

ROCK OUTCROPS & Remove or stabllise boulders which trloy become unstable. Disturb or Ulderout detached blocks or
BOULDERS Support rock faces where necessary. boulders.

RETAINING WALLS Engineer design to resist appUed !lOU and water forces. Construct a structutally Inadequate wall
Found on rDck where practicable. such as sandatOlle flawing, brick or
Provide .nbsurface drainage within wall backfill and surface drainage on Ulreinforcad blockworle.
slope abnve, Lack of subsurface drains and weepl'lJles.
Construct wall as soon 8S poaslble after cut/fill operation.

FOUNDATIONS SuppDrt en or within rock where practicable. Found on lopsoil, loose fill, detacll&d
Use rows of piers or strip fo',mdatlons oriented up and down slope. boulders or undel'ClJt cliffs.
Design for lateral creep pressures.
Backfill foundation excavations to exclude ingress of surfooe water.

SWIMMING POOLS Engineer designed.
SuppDrt on piers to roc'< where prncticable.
Provide with under-drainage and gravity drain outlet where practicable.
Design for l1ig, soil pressures which may develop on uphill ~ide whilst
there may be IJttle ar no lateral support on dowmllliide.

DRAINAGE
SURFACE Provide at tops of cul and nil slopos. Discharge at top of tills and cuts.

Disc"arge to SLreeC drainage or natural water CDUrses. Allow water to pond on bench areas.
Pro'lide generous falls to prevent l;;IOCkage by siltation and incorporate
silt lraps.
Line tD minimina Inti! [J'~tion and meke flexible where possible.
Special structures to d;"ipate en<.:rgy at changes of $lope end/or
direction.

SUBSURFACE Provide filter al'ollnd subsurface droln.
Provide drain behind retaining Nalls.
Use flexible pipelines with "ceeSS for maintenance.
Prevent inflOW of surface water.

SEPTIC & Usually requires pump-out ur mains sewer systerns; abaorption trenches Discharge sullage dll'8ctly ooto and into
SLLLAGE may be !>CIIsibleIn some low riSk areas. slopes.

Storage tanks sl'.ould be water-light and adequately foun1ed.

EROSION CONTROL & Control erDsloo as this may lead to instability. Failure to observe aarthworks and drain-
LANDSCAPING Revegetate clllQred ar~a. age recommendations when landscaping.

ORAWJ04GS AN) SITE VISITS QLR.,"'lG CONSTROCTION
DRAWINGS Building ,'·ppUr.ation drawings should be viewed by geDleclYllcal

consultant.
SITe: VISITS Sill' Visits by COOS'Jltanl may be appropriate during cOOlllructicn.

NSPECTION AN) MAINTENANCE BY OWNER
OWI'£R'S Clean drainage systems: repair broken joints In drains and
RESPONSIBU-ITY leaks ill s~ply pipes.

Where structural disLress is evidant seek advice.
If seepage observed, determine cause or seek advice on consequences.

Thl. llbll '" on •• traol r",n' m::on:C'H'-lICJIl. ~1lSl<$ASSOClATED WITHHIl.LSIOE OEVELOPMENT .. pr... Mld In AIJltrall .. ClOmo=hanl""
N.,.", Numb .. la,IUS ...nloh dll"" .... 1M "'.l;" mort MI,.
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descriptive terms
soil and rock

IiUfffY
tm1

Explanation
. Sheet 1

SOIL DESCRIPTIONS

Classification of Material based on Unjfied Classification System (refer SAA Site Investlgation Code ASl726-1975 Add.
No.1 Table 011.

Moisture Condition based on appearance 01 soil

dry

moist
LOoks and feels dry; cohesive soils usually hard. powdery or friable. granular soils run freely through hands,
Soil feels cool, darkened in colour; cohesive soils usually weakened by moisture, granular soils tend"to cohere. but
one gets no free water on hands on remoulding.
Soil feels cool. darkened in colour; cohesive soils weakened.,granular soils tend to cohere. free waler collects on
hands when remoulding.

wet

Consistency based on unconfined compressive strength tQullgenerally estimated or measured bV hand penetrometer}.

term I very soft I soft I firm I stiff I very stiffl hard I
Qu kPa 25 50 100 200· 400
If soil crumbles on test without meaningful result, it is described as friable.

Density Index (generally estimated or based on penetrometer results).

term Ivery loose I loase I medium dense I dense

3515 65 85density index I0 %

ROCK DESCRIPTIONS

Weathering based on visual assessment

criterion

Rock Substance unaffected by weathering.

Rock substance affected by weathering to the extent that partial staining or partial
discolouration of the rock subSfsnce usually by limonite has taken place. The colour
and texture of the fresh rock Is recognisable; strength properties are essentially those
of the fresh rock substance.

Rock substance affected by weathering to the extent that staining eKtends throughout
whole of the rock substance and the original colour of the fresh rock Is no longer recog-
nisable.

Highly Weathered: Rock substance affected by weathering to the extent that limonite staining or bleaching
affects th e whole of the rock substance and signs of chemical or physical decomposition
of individual minerals are usually evident. Porosity and strength may be increased or
decreased when compared to the fresh rock substance, usually as a result of the leaching
or deposition of iran. The colour and strength of the original fresh rock substance is
na longer recognisable.

Extremely Weathered: Rock substance affected by weathering to the extent that the rock exhibits soil properties.
i.e. it can be remoulded and can be classified according to the Unified Classification System,
but the texture of the original rock is still evident.

Strength based on point load strength index, corrected to 50 mm diamater ·ls1501 (refer I.S.R.M .• Commission on Standardisation
of Laboratory and Field'Tests. Suggested Methods for Determining the Uniaxial Compressive Strength al Rock Materials ami the
Point Load Strength Index. Committee on Laboratory Tests Document No.1). (Generally estimated: x indicat&s test resultl.

term

Fresh:

Slightly Weathered:

Moderately Weathered:

classification
Is (50) 'MPa

The unconfined compressive strength is typically about 20 x IS50 but the multiplier may range, for different rock types, from as low as 4 ;
ta as high as 30. I

I

I:

I
~
~I.
~
I~
I'

Defect Spacing

clauification
spacing m extremely wide

0.03 0.1 0.3 3 to

Defect description uses terms co~tained on AS1726 table 02 to describe nature of defect Hault, joint, crushed zone, clay
seam letc.1 and character (roughness, extent, coatinG etc.].
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Incoc-poreted in NSW

graphic sy~bols
soil and rock

CUfflY
ImJI

Explanation
. Sheet 2

SOil

Asphaltic Concrete or Hotmlx Gravelly Clay (Cl. CHI

Sandy Silt (Ml)

Clayey Sand (SC)

SiltY Sand (SM)

Sand (SP. SW)

Clayey Gravel (GC)

Silty Grallel (GM)

Gravel (GP. GW)

Concrete

Topsoil

Fill

Peat. Organic Clays and Slits (Pt. Ol. OH)

Clay (Cl, CH)

Silt (ML, MH)

Sandy Clay (Cl, CHI

SiltY Clay (Cl. CHI

ROCK

=-= fiiClaystone (massive) Limestone 1..;:'-";..1 Schist

Siltstone (massive) Coal r-_-I Gneiss

Shale (laminated) Dolerite. Basalt ••••• Quartzite•••••
Sandstone (undifferentiated) Tuff A Talus

Sandstone. fine grained Porphyry ~ [?.\~~~ Alluvium

Sandstone. coarse grained "Granite

Conglomerate Pegmatite

~I SEAMS
§
~

~

~Il------------------------------ffi
il INCLUSIONS

~

Seam >0.1 m thick
(on a scale 1 :501
Seam 0.01 m to 0.1 m thick
(on a scale 1 :50)

(Special purposes only)

l2

1/ ~
8
iI W''''''.,v,1 _ I
~ I

~I Surfaces

Rock Fragments

~

~:
t·t.

. "0
0:'

Ironstone Gravel, laterite

Shale Breccia in SandstoneSwamp

..Y..

Known BoundarYI -- -- - Probable Boundary I --? _? Possible Boundary



Coffey Partners International Pty ltd
ACN 003 692 019

engineering log
excavation

COffEY r

IHBJ
office job no:

pit no:

TI'1

I sheet 1 of 1

GOSFaID G0540/1
client: CRIGHION PROPERTIES PlY L1D

PROPOSEDSlP.3DIVISION, wr 22 PART f'CRTION 104
project: K'\RftLTA ROAD, TI.RRIGAL
pit location: REFm ID rnAm:N; ID.G0540/1-1

NF 500 Backhoe
3.Omlong.

equipment :vpe and model:

excavation dimensions: 0.6 mwide

c: ".g
'" .g

'" notes g .,"~ I ~ w
'" materialsamples.

~
u_ :i.g

c ~ 0 ;::0

~ ~ a :! tests.etc. -!dep: .. '~e soil type: plasticitY or particle characteristics. ~~~,., ~ S> colour. secondary and minor componeRlse 123 a ~ a: metr-::s '" u~ ea

pit commenced:

pit completed:

logged by:

checked by:

02/03/92
02/03192
SGF
RJK

1'1

6::;L
-0 .. .,
cc:-~~e
kPa

0000
0000-NMq"

R.t.. surface: Approx. 22 m

datum: AHD
x..,

>'0Uc:C:._

.~.~
c:c
0"u-o

--
VSt/,

H

SANDSTONE,coarse grained,
orange stained yellO\~

chsuification symbols
and soil description
bBsed on unified
chaslrir:atlon. 'Sy.srem

trIoisltU'l!o--urv
M mOist
'tV wet
Wp plaslic limit

structure and
additional observatiDns I

I
SM TOPSOIL 1

=!
I

1
1

.
SILT'i SAND,fine to coarse,
black, SOl:Ie fitle to coarse
gravelnN

II 0
N
E

~

l~-J)
12v;, oj:'

CL GRAVELLY SANDY CLAY, medium.
plasticity, brOloJrl, sand mostly
fine, fine to coarse gravel

~

~~

I I 4

TPI terminated at 1.7mdepth.2 -I

~
-

~
~...

3 -

-

-

~ samples and Ie' to
U50 undisturbed sample 50mm

diameter
o disturbed sampl.
N 'Standard penetratIon tests:
N' 5PT + sample teCOyerecl
Nc SPT with solicl cone
V vane shear
P pr t! So$tlre met er
Bs bulk sampl.
R relusal

SUPIJCr1
T-- :,mDering N nil

/oJ
X
BH
e

clR
c:
).

'"8

pilnl!uaticn \ 2 3

~
~not?;'I.nc.

r'!I'g~ng to
refusal

E
I-iAoT

..:. 10 :~R ;-5 \'fattle le""el on Ooliteshown
~ ....ofI:~ ,f1aw
~~.·a:!!t Out!IOw

RESIWAL j
I

One floating boulder-J
and somecobbles --!

1
!

1-;
""1
l

RC<K - extreme.ly
lveathered

consistency/density index
VS yery sail
S saf,
f firm
51 stifl
VS, ycrVltUr
H hard
Fb f,iable
VL very loo~e
L 100$6
MD medium t1ensto clenso
VD very dense

-



Coff:Y Partners Inlernational Ply LId
'>'CN 003 692019

engineering log
excavation

COffEY
IDB

oftiC!! job no'

pit no:

TI?2
sheet 1 01 1

GOSFaID G0540/1

c1i~llt: CRIGHION PROPERTIES PI"l LID

PROPOSED SUBDIVISION, wr 22 PART ECRTION 104
project: KARALTA ROAD, nmUGAL
;>itlocatlon: REFER TO mAtiiN3 ID.G0540/1-1

pit commenced: 02/03/92
pit completed: 02/03/92
logged by: SGF
checked by: RJK

~l<cavation dimensions:

equipment wpe and model: l'lF 50D Backhoe

3.0 mlong. 0.6 mwide

.g :;, -3:: notss g .. OJe
;,:; samples, .g u_ material :i.g
c a :ests,etc. ~Q

sOli tYpe: plasticity or particle characteristics. .~~OJ "" -! depth 'E. ~~c. ~ ~ e .. - colour. secondary <lnd minor components
- ,1 2 3 ~ -> eaa:: mettes '" u'"

datum:

R.L. surface: Approx. 25 m

"'OJ>'tl0c:c:._
!>.. -ow; ow;
c:=0"0"0

AHD
e

~;:;~
g~,;

.:: Q. E
kPa

0000coco-NMv

structure and
additional observations

-.
.
-

4 -
I I

I
i.IJUJJor~

T tlmbe,ir:g N nil

IN
10IN

I ~, cI 0
I IUI NI I ~I
i I~

lID

, II
I,. !

'"~

&~r:-3·.a~::-·

flT iI . I

I I I

[' I I I
II
I I

r__ ::!Y"

61'~ X
G :H
t: i"

'"

naIV~a! o! ... :HH,,;r-:
ex.s:.~~; ~~<t::.! ..atlQr~
Bae:., ":0;0 ~u "~,,,'~H
bu:;(:o::.;r· ;) :::e
rtr)IN·

F I HA hi)I"C: .iI...=":'~
:3 0T dialt ..b~u

GRAVELLY SILTY SAND, fine to
coarse, black, fine to coarse

r.'+-'t---h gravel becomitJg

GRAVELLY SANDY CLAY, low
tT"I---;, plasticity, brown-grey, fine

sand 1M
CLAY/SANDY CLAY, high ~
plasticity, orange-brown, sorne P

1 red staining, sand fine, trace
to some fi.ne to coarse gravels

!Hil SM

1P2 tei:mf.nated at 1.9m depth
(refusal on highly weathered
siltstone).

N

r

M Fb

:....-

H

classification symto als
and SOil dM'cl'lptlon
bilted on uniiied
classlfJc31iof\ synem

mojS1:1JU
D dry
M moisc
W wet

Wp plastic fimit

1OPSOIL -

SlOPElo1ASH i
l

SILTY CLAY/SILTh'TONE, 1~'1
plasticity, lmite & red

2 -j
-<

~

1
3 -

!!2W somples and tests
USO undi~lurbed ~ample50m",

dHlme1er
o dlSlurbed semple
N 5tandard penetration tests:
1'1 • SPT + <amplerecovered
Nc SPTwilh ~olrd cone
V vane ~hear
P pressurerneler
B~ bul%sample
R refus~1

RfSIOOAL

.,

~

1

pen81,.afIDn 1 '2 3

~

_nor~'1"13nc:e
tiJl1gmg 10c;.e:=="",,,,,,, tefusel~

..=r"'~10 ~!~ 18 ~al~t Jeli~1 ~ mue shown
~Vlalt" ir(I:JII"1

~v/~te:' .:>vtfiOW

:J
Rcx:K I
Extremely weathered I
-some rock strue ture -
becoming rock -

-j

j
J

COJ1sj"luncvldon1:ity indsx
VS very soft
S soft
F firm
Sf stiff
VS, very nill
H hard
Fb friable
VL very loo,e
L loose
MD mp.dium den'St
o dense
VO very dense

-



Coffey Partners Inlern'aUonal Ply LId
ACN 003 692 019

engineering log
excavation

COfflY
mJ

office job no:

pit no:

TI3

sheet 1 o'f 1

client:

OJSFaID 00540/1

QQGlITON FROPERTIES PlY LID

PROPOSED SUBDIVISIOL~. wr 22 PilRTEl:JRTION 104
KlIRALTA ROAD l 1'ffiRIGAL
REFER TO CRAl.JIN3 1>0.00540/1-1

project:

pit location:

pit commenced:

pit completed:

logged by:

checked by:

02/03/92
02/03/92
SGF
RJK

eQ"ipment type and model:

excavation dimensions:

MF 500 Backhoe
3.0 m long,

c c.2
'" .g~I~, notes E Itl IIlc

samples.
~

u_ material :Jag
:=0 ....-.z Ci Q ;; tests,etc. -!depth.
.~ -g soil type: plasticity or particle ch.aracteristics. .i;]

-;;: Co ;:;- n ;; 3- colour, secondary and minor components E B~ 123 a ;: n:. metres ~ u~

l<.'">'::)
<J~c.:

.~.~
<: :::
0<>... on

0.6 m wide datum:

R.L. surface: Appro>::. 4S m

~j

AHD
o
t:~

'::I III III
:::C:Qi
~l!iE
kPa

gggg
-('\,IM1;I"

structure and
additional observations

-- -_.-~-N
I 0

N
E

I E
I NI C

I I 0-

~

ul

II I~
I IEVJ i IR,V11 !E

III!

~!

i II i

I i

// I

~ SM

I.-

~ IVS~
tJP~

<t
2
'2...
<t
2
'"l-
ii:
""c::
""2
~b---I I I 1 I 4:~ I I I I I '1
~ I • i I

f'i

-

2 f~
.-1r-

I, III
I I

~
3 -

-
I I J.

C>
"-~
<:>
~
>-
t

.

suP"or~T-->- -
OJ Key
u,. -:.:..N
i3 X
Q 6H
~ 3
~ R
>-
is
u

~,""c'l!'IJ\l]
·la:ut'aJ "f>'I)'.;sure
e~ist:nt: 1?:tco,\'.otiol\
S:tCkhO~ ouc~~t
huHdo.!~rolatlc
";IJINt
~"'ca·Jatm
'lime aI.l9~(
dz:lt;Jb~

peneUi,lItion 2 3
~no.~,;".nce

s.angu'l910
I fe{uS3t~

"

SILTSWNE, I,hite \.,rith red and
orange staining

TP3 terminated at 2.2m depth.

~ samples and 't~StS
USO undisturbed ,ample 50mm

diamnter
D dIsturbed sample
N 'itandardpenr:,ation tests:
N· SPT + sarnple ·:ecoverod"
Nc SPT with solie cone
V vane 511110r
P vres.suremel'!r'
8s bulk ,ample
R refusiJl

cons:1Slen1 y/dollsity index
VS very,oh
$ soft
F firm
$, stif!
VSt very stiH
H hard
Fb friable
VL very IOO~!
L loo'e
MD medium dense
D den.e
VO very denl.

N nil

4 to Jl1t\ is ....o1I'~' le,",1I1on dat~ inOlIIn
"""-water ,1')'1::)"'"

~waCf" O...t~low

HA
DT

1'1 IH/Fb

--
Fb

moisture
o--dry
M moist
W WRt

Wp plastic I'mi,

TOPSOIL -
SLOPEWASH

-
...,
J
J

Numerous large tree J
roots -1

RFSIOOAL

J
t-:.
1

ROCK ...J
EXtremely lo1eathered J

~
RC(I{ .....J
ElCtremely to highly -f
weathered'

I..
-1

--!

i-



Coffey Partners International Ply Lid
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engineering log
excavation

COffEY
1m)

office job no:

pit no:

TI?4

sheet 1 of' 1

OOSFCRD00540/1
cHern: OOGHION PROPERTIES PrY L'IO

PRorosED SUBDIIJISIQ.~, wr 22 PART F<RTION 104
proj ect: KARALTAROAD, TERRlGAL
pit location: R.EFER TO ffiA~ N).OOS40/1-!

R.L. surface: Approx. 23 m

AHD

pit commenced: 02/03/92
pit completed: 02/03/92
logged by: SGF
cheeked by: RJK

equipment type and model: MF SOD Backhoe
excavation dimen,ions:

;

N
10

N
E

E
N
C
0
U
N
T
E
R
E
D

~

~

~I
I ,

~
1l-.6turar !:xposure
eXisting e:<cavatJo,~
aackhoe buckc,,;
bundol~r blDdtt
I!pp~r

tit:. ·\>:\ca·,i1toC'

8 aT c!iatube
H,\

'"notes I .2
samples, .~
testsJetc.. h':;

-! dept ~
a: metres '"

-

I I 4 -

8M

1

I·::~.ISC/CL
2 '. '.:.. ' .. ' .

i
d.::

:~:,(
:}

j1.:::'SC
3 ....:

:.>.·r:'x::

m long,

.g
OJ

~o
.~.g
:::I ';;
!3~

0.6 m wide

material
soil tYpe: plasticity or particle characteristics,
colour. secondary and minor components

GRAVELLYSILTY SAND, fine to
coarse, black.

SILTY CLAYEYSAND, mostly fine,
brown, low plasticity

SILTY CIAYEYSAL'ID,brown and
grey rrottled beccmi.ng locally
sandy GLAY, 1010/ plasticity

CLAYEYSAI.'ID,fine to medium,
mottled grey with black silty/
charcoal inclusions

TP4 terminated at 3.2m depth.

i;UpOOr:
T-- timbering

datum:

OJ:::~.g
·;i
~8

N

><
iS~c.:
U~

"C;;';;;
l: c:a.g

f--
Fb

o~~.., ....
cc'""' ......:a E
kPa

0000
0000__ NM1;f

structure and
additianalobservations

moistur.
~y
M mO·llt
W wet
Wp pla5tic Jim;.

1
-j
j

I

tOPSOIL/FILL
-with pieces of

timber, charcoal,
rock and clay I

I

I

o
~
§I r /'1 I I I IX I I~ I I I I I

~
:2
r::
w...
~..
0:
W
Z...~l I I I I I J I~IN I I ill

8 x
~ BH
!; B
5 R

ALLUVIUM J
I

.....:

!
-j

j
i.....
I
l

...J

J
~
J

Scme weakly cemented J
strUcture below 2.7m_
depth. -

-

~

N nil
~ samples and ,e.\S
U50 undisturbed sample 50rnm

diameter
o d"tlJrbed sample
N standard penetration tesu
:>i' SPT. sample recovered
Nt SPT With solid cone
\j v;:me shear
P preS$utemeter
Bs bulk sample
R 'elusal

consisttr'lcv/dansity indeK
VS ve.ry'Soft
S ,oli
F firm
5t .tiff
V5t V.'v .,iIf
H hard
Fb rriable
VL yerv IOOfll:
L toose
MD me:e:tium (feo.seo dense
VO very dense

~12
~nD'~'i'l.nc.

ranging to
fefUS&l1

clas:sification symbols
and 50.1 dBscdplion
based on unified
c1autficatiol'l system

.:.. 10 Jan 78 wattt Ine. nn d.ace shown
~waarinllow

:..-.cWU'" Ou~fIO\ ....



Coffey Partners International Pty LId
ACN 003 692 019

engineering log
excavation

ollics job no:

COffEY
tmJ

pit no:

:IPS

sheet 1 of 1

client: OUGHfON PROPERTIES PrY LID

PROPOSED SUEDlVISIOt.~, wr 22 PART FCRTION 104
I:<ARALTA ROAD, TERRIGAL

pit location: REFER TO rnA\ITt'G ID.G0540!1-1

pit commenced:

pit completed:

logged by:

checked by:

project:

roSFCRD G0540/1

02/03/92
02/03/92
SGF
RJK

equipment type and model: MF 500 Backhoe
el<cavation dimensions: 3.0 m long, datum:

R.t.. surface: ApprolC. 53 m

AHD0.6 mwide

N I H
>
lolp

"..,>--aUe:e:_

~€c:c:
0"u'"

b~~-a., ...
~e:'"tacDCV
.c Co E

kPaooco0000......NMV

structure and
additional observations

~

e:
o';;
u_

i~
2>'u ..

" e:~.g
.;~
oC:E8

1--
VSt

Fb
L--

TOPSOIL

SLOPEWASH

RFSIOOAL l
I

-1

J
Some rocl, structure i
1-.. .....1...,..'1 n 0-. ...:1 .......... +-""'" -;

R<XK
Extremely to highly
tveathered

-

~

1
J

Co
!:;
>-
1;;:
J
«zo
1=«z
cc
UJ
I-~
'"0::

'"z~I I I I I ! 4...J! I I I I I =i
~ [ i i i
>-
'"....~ N
c.: X
G 5H
t: aC P-c:
>-
"-c
u

c:.g
C1e notes .Q-I ., :: samples. .;!~ c: 0 L.. tasts,etc. .<:.5 ~ g ~ -!depln ~~= 123 a ~ a: metr~s '"

~V
~,

ng
E

E
N
Co
U
~
E
R
E
D

matarial
soil type: plasticity Or particle characteristics,
colour, ~econdar'l and minor components

SILTY SAND, mostly fine, black,
gravel fine to coarse

SN ~I

CL

I 2 3

consistency/density index
VS very,olt
5 soft
F firm
5. nill
VS( ....e..y SliH
H ~.rd
Fb friable
VL very loose
L 100'.
MO medium (H!I1Seo d...,e
va very den"9

-

j'"." .

I I

..,

2 -

-

~

-3 _

-

.

~

waU:1

~"",." ... n,"
ral"lgl"910
r~!...s.al

~ 10 ':1'\ 18 WOller l~vell)1\ dlll~ Jhown
",-'hal!t inflow
~Yfil:!!r outflow

"Vl:!uoJlT-- timbering

~A
DT

natt,l(:]li ~xposur~
.:!:<15lin~ '!~c:Jv:Jtion
aac~ho'~ hlIc~et
UUI!~I~Z~r brade
.. ipj,:mt
~l(Cij'JiHO!"
luuuj u1;.3e-:
di.:Uu·r)o"! ..

p "1etuUon

.0; co,.
1.GRAVELLY CLAYEY SAND, brOloJIl

ClAY, mediumplasticity,
orange-brotoJIl, some fine sand
and fine to coarse gravel
increasing wi th depth

r

., . I SILTI SANDSTONE,pale grey""14hi te,

TP5 terminated at 105m (practicle'
refusal on highly \veathered
SILTY S{\NDSf\)~'E).

N nl'

~o dry
M moist
W wet
Wp pra'5tic: 1t00h

!.l2.1!J sampl~~ and tests
USO undisturbed lample 50m",

dlam'ltter
D dislutb~cllample
N sranc:ard P'9n~~ralion H!'sU;
N· SPT - sample r!!coyered
Nt SPT ".I',mhsolId coni!
V "lane' shil13r
p pre'S5ur~mete'
61 bull< •• mpl.
R refusal



Coffey Partners International Ply Ltd
ACN 003 692 019

engineering log
excavation

COffEY
IBB

offjce job no:

pit no:

~
sheet 1 ~f 1

GOSFCRD GJ:AO/l
client: OOGHION PROPERTIES PrY LTD

!:ROPOSEDSUBDIVISION, 1m 22 PART EmTION 104
proj ect: KlIRALTA ROAD, TERRIGAL
pit location: REFER10 reAWIffi NJ.~540/1-1

pit commenced:

pit completed:

logged by:

checked by:

02/03/92
02/03/92
SGF
RJK

equipmem type and model:

excavation dimensions:

""notes I E
samples. .!'!
tests.etc. • "§.

..I depth "c: metres en

.g
r;

'"0 ~ ~o .- 0 ...
-5 0; ;:!- B
'" 0. _ ~
E 123 a

N
IO

N
E
E
N
C
0/ U

• I N
V/j iV.'l, R

I ~I ~

/I ~t

~
'"...l':
c
~
>-....
""

-
I I I.

MF 50D Backhoe
3.Omlon9.

-HI} III SM

trIm
l~

~

.~. .l-

..

~

.

': ::.. /

2 "

c:.g..
~o
.;;; .Q.. ".!:!>.
u '"

0.6 m wide

material
soil type: plasticity at panicle characteristics.
colour, secondary and minor components

R.L. surface: Approx. 37 m .

datum: AHD

1

N IH
>
\\fp

-t"....:
t
-t:-:

~33:::
.~-.:o c;EB

SILTY SAND, IlPstly fine" trace I N
of gravel, black

-becomi.ng-
grey-brown, clayey and gravelly

3 -

-

SANDY CLAY, medium to high
plasticity, orange-brown,
sandy mostly fine, some fine to
coarse gravel

$upporl
T--- limDltfiAg

".">",u_c.==~"Vi-i;
c:c:
0"Uv

SAl.'lDYCI.AY/SILTSfONE-SA..\1J)S1DNE~ ~'llFb-'
fine grained, red-orange & grey
I~hite lllOttling

SIL'ISTONE, \·Ihi te \~ith red-
orange staining, massive 1

clayey, trace of fine sand

"lSANDSTONE, coarse, yellOl'"
stained lIhite

TP6 terminated at 2.&0 depth
(refusal on sandstone).

-

I--

b
-cZ!!cc:u
~ ~E
kPa

0=0
0"'00_NMq"

structure and
additional observations

J
~

-----J
-J-=t
"1

Some large sandstone 1
boulders -:-I

1
I-- ---.J

RESIOOAL/ROO.< J
F..xtrer.tely ueathered-l

-j
I

TOPSOIL

I SLOPEWASH_
RESIDUAL

1
1

ReCK -- ~
Extremely "]eathered !

~
--!

1
"'1 •

! ROCK -J
. Highly IJeathered _I

-

moisture
5""'---;j;y
M nI0'~~
W woe,
\~:o pf~ShC llO'lil

:;:
:zg
«
~
'"
~
~
;:;:;
E~~=======r===~:'=::::: ' t • • ---=!
~ key

::::: N ~.:itural e)Cposur~
8: X c:crS-tinp e:<ca'li'l[,O"
G 6H Backho" buc~e,

3 IJw:doz~r blade
R tillU-.l!r_I E. ~xcava tOt~ Y= tJam! :!\:gef

g :::It ~Ii;~ube

N nil
consb:llltncy/densit:y indr:x!!2.1!!1 samples and tests

USO undinurbed samp.e 50m",
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Your Reference
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G0652j1-AB
6 May 1993

BAS:EB

The Manager
Crighton Properties Pty Ltd
28 Dalgetty Crescent
GREEN POINT NSW 2251

ATTENTION: MR GEOFFREY COX

Dear Sir

RE: PROPOSED SUBDIVISION - LOT 2 BELAR AVENUE, TERRIGAL
We are please to submit our report on geotechnical studies carried out for the
above proposed subdivision.
The site is assessed to have a Medium Risk of overall slope instability and is
unlikely to be affected by landslip provided development is carried out in
accordance with the recorrunendations of this report. Geotechnical constraints
on residential development have been outlined in Section 4.2.
Please do not hesitate to contact the undersigned should you have any queries
regarding this report.

For and on behalf of
COFFEY PARTNERS INTERNATIONAL pry LTD

~~~.

B A STEPHENS
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1.0 INTRODUCTION

This report presents an assessment of slope stability carried out for Crighton
Properties Pty Ltd on Lot 2 Belar Avenue, Terrigal. The work was commissioned
by Mr Geoffrey Cox of Crighton Properties Pty Ltd. A 1:1000 scale contour
plan of the lot was provided by Cahill & Cameron Pty ltd.
It is understood that development plans have not been finalised
However, it is understood the proposed development is
approximately 60 residential allotments. It is understood from
drawings that the roads are to be aligned generally across the
the steeper sections of the site.

for the site.
to comprise
the supplied

hillslopes in

This report assesses the sUitability of, the lot for development
geotechnical v.iewpoint, provides a risk assessment in relation to
stability and provides geotechnical constraints for dev~lopment.

from a
slope

2.0 FIELDWORK

fieldwork involved a walk over assessment,
test pitting to assess surface features and
was carried out on the 4th May, 1993 by a
Company.

surface mapping and a program of
subsurface profiles. This work
Geotechnical Engineer from this

Fourteen test pits (TPI to TPI4) were excavated to depths ranging from 0.6m
to 3.3m by a rubber tyred backhoe .. The locations of the test pits are shown
on Drawing No. G0652/l-l, together with the results of the surface mapping.
Test pit levels have been interpolated from the contour plan provided. The
test pits were located by Cahill & Cameron Pty Ltd.
Engineering logs of the test pits are presented in Appendix A, together with
explanation sheets defining the terms and symbols used in their preparation.

3.0 SITE DESCRIPTION

3.1 Topography, Drainage and Vegetation
Lot 2 occupies an ilL" shaped area of approximately eight hectares.
Topographically, the site comprises a valley with a generally north-west to
north aspect. The terrain is moderate to steeply sloping around the central
drainage depression which crosses the site in a north-westerly direction. A
northerly trending spur is located in the west of the site adjacent to the
western boundary.
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Groundslopes at the site vary from about 3" to 7~ to the horizontal near the
drainage depression, to l5~ to 18~ to the horizontal in the higher slopes.
The contour plan provided shows the site elevation to vary from about RL22m
AHD in the north of the site to greater than RL70m in the south of the site.
The area of the proposed residential development is generally open and well
grassed, with the exception of an area to the east of the site and on a
northerly facing slope towards the centre of the site where these areas are
moderately wooded. Heavily wooded areas with thick undergrowth, generally
corresponding to the steeper areas, are located on the properties adjoining
the site.
Existing development comprises a dwelling and horse stable located in the
north-east of the site. Cuts of up to 3m are located to the east of the above
structures. The horse stable appears to be founded partly on fill materials
won from these cuts.
Access to the site is via a dirt track from the end of Belar Avenue located to
the north. This track appears to have been formed by cutting and filling and
runs across the slope of the hill.
Other man made features on the site include an existing farm dam located near
the centre of the northern boundary.

3.2 Geology and Subsurface Conditions
The 1:25000 Geological Map of Gosford indicates the site to be underlain by
lithic-quartz to quartz sandstonet siltstone, minor sedimentary breccia;
claystone and conglomerate of the Terrigal Formation.
On the basis of the surface features and the subsurface conditions encountered
in the test pits, the site can be divided into two unitst namely;

+ Unit A Comprising predominantly slopewash and residual
soils overlying sandstone/siltstone rock at
ab.out O.7m to 1.7m depth; and
Comprising alluvial soils up to or greater than
4.4m in depth, overlying deeply weathered
residual soils to depths in excess of 3.3m.

+ Unit B

The approximate extent of the above units is shown on Drawing No. G0652/1-1.
The subsurface profile encountered in Unit A (Test Pits 3 to 14) can be
sumrnarised as follows;

TOPSOILjSLOPEWASH: Comprising Silty Sand,
grained, light grey and
observed"unit depth varied
overlying

fine to medium
greYt some roots,
from O.2m to a.8m;
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RESIDUAL: CLAY, medium plasticity, orange brown and red

brown, very stiff, observed unit thickness
varied from 0 to 1.3m; overlying

BEDROCK: SANDSTONE and SILTSTONE, extremely to
highly weathered. Backhoe refusal on sandstone
was encountered in Test Pits 4. 6 to 10 and 12
to 14.

The subsurface profile encountered within Unit B (Test Pits 1 and 2) can be
summarised as follows;

TOPSOIL: Silty SAND, fine -to medium grained, light grey
to grey, some roots, observed unit thickness
varied from a.2m to a.3m; overlying

SLOPEWASH/ALLUVIUM: Clayey SAND/Sandy CLAY, fine to medium grained.
medium plasticity, orange brown and red brown,
observed unit thickness varied from a.7m to
1.6m; overlying

RESIDUAL: CLAY, medium plasticity, red brown, orange brown
and light grey, observed unit thickness was
approximately 1m; overlying

BEDROCK: SANDSTONE, fine to coarse grained, extremely to
highly weathered, orange brown and red brown.
Bedrock was encountered at depths between 2.0m
to greater than 3.3m.

No groundwater inflows were observed during the test pitting. It should be
noted that pits were open only for a short time and variations may occur due
to fluctuations in rainfall, temperature and other factors.

4.0 SLOPE·STABILITY ASSESSMENT

4.1 Risk Assessment
No evidence of overall slope instability was observed during the ~alk over
assessment and backhoe test pitting. Minor localised instability was observed
in steep cuts upslope of the horse stable where slumping appears to have
occurred.
On the basis of the features of geology, topography and drainage presented in
Section 3.0, the site is assessed as having a.Medium Risk of overall slope
instability as defined in the attached Table 1. The risk of localised
instability associated with future cuts and fills in assessed as moderate and
can be limited by adopting the recommendations of this report.
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4.2 Geotechnical Constraints on Development

4.2.1 Area for Development
From a slope stability viewpoint, the entire site is considered suitable
for development undertaken in accordance with good hillside construction
practices and sound engineering principles as outline in the attached
Table 2.

4.2.2 Type of Structure
Flexible
would be
designed
suspended

structures of timber, brick veneer or similar construction
preferred on the Unit A hl1lslopes. Development should be
to accommodate natural slope profiles with split level or
designs so as to limit the need for slope modification.

There are no particular geotechnical constraints on the type of
structures Within the flat Unit 8 alluvial area or for structures
founded on rock on the Unit A hillslopes, provided they are supported on
footings designed and constructed in accordance with AS2870 "Residential
Slabs and Footings".

4.2.3 Foundation Types
Foundations should be designed and constructed in accordance with the
recommendations and advice of AS2B70 "Residential Slabs and Footings".
Further site specific assessment will be required to assess foundation
characteristics within the Unit 8 alluvial soils. In particular,
shrink-swell potential of these soils should be addressed due to the
thickness of alluvial and residual soils.
Pad/strip 'or pier and beam footing systems are considered appropriate
for split level structures on Unit A moderate to steep hillslopes.
Stiffened raft or piered slab footing systems may also be adopted
provided the resulting slope modifications comply with the geotechnical
constraints set out below. It is recommended that foundations for
structures on slopes in excess of 4H:lV (14°) be taken to rock.
Strip/pad, stiffened raft or piered footing systems would be appropriate
for residential structures located within the flat Unit B alluvial
areas.

4.2.4 Excavation
Excavations in soil should preferably not exceed 1.0m depth and battered
no steeper than 2H:IV and protected from erosion. .Excavations greater
than 1.Om should be supported by a properly designed and constructed
Fetaining wall.
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Excavations exceeding the above recommended depths should be supported
by engineer designed retaining walls or battered as directed after
assessment by a qualified Geotechnical Engineer.

4.2.5 Filling
The maximum depth of fill on residential lots should preferably be
limited to 1.Om and battered no steeper than 2H:IV and protected from
erosion. Filling greater than 1.Om shoUld be supported by a properly
designed and constructed retaining wall.
Engineering supervision and testing will be required where fill is to be
regarded as "controlled fill" in accordance with AS2870 lIResidential
Slabs and Footings". Allowance should be made for an average O.Sm depth
of stripping within the flat Unit B alluvial areas and for a a.2m to
O.4m depth of stripping within Unit A hillslope areas. A prepared
surface will need to be benched/stepped into the natural slope when
placing fills on slopes exceeding 4H:IV (140). Fill should be placed in
layers having a maximum loose thickness of 200mm to 300mm depending on
the type of fill and compaction equipment. Each fill layer should be
thoroughly and uniformly compacted to a minimum dry density ratio
(AS1289 5.4.1-1982) of 95% Standard within 2% of Standard Optimum
moisture content.
Residual clay soils and weathered rock ~xcavated during road
construction would be 5u~table for use as fill on residential lots if
placed at a"moisture content within 2% of Standard Optimum. However,
consideration should be given to the reactivity of clay fills in
relation to potential shrink-swell movements.

4.2.6 Retaining Walls
Retaining walls should be designed for surcharge loading from sloping
ground and/or structures above the wall. Adequate subsurface and
surface drainage must be provided behind all retaining walls. Retaining
walls in excess of 1.Om in height should be designed by an engineer.

4.2.7 Access/Site Clearance
The subdivision layout should be such that all residential lots have
potential driveway access at a grade of 4H:lV or less. Any required
slope modifications should comply with the above recommendations.
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4.2.8 Drainage and Sewerage Disposal
Stormwater should be prevented from ponding adjacent to structures. All
collected stormwater runoff should be piped into a street or inter-
allotment drainage system that discharges into existing watercourses in
a controlled manner that limits erosion.
Domestic effluent should be connected to.a reticulated sewerage system
or to a pump-out septic system. There should be no on-site disposal of
domestic effluent.

zt:/ ~.
For and on behalf of
COFFEY PARTNERS INTERNATIONAL PTY LTD



As the client of a consulting geotechnical engineer. you
should know that site subsurface conditions cause more
construction problems than any other factor ASFElfhe
Association of Engineering Firms Practicing in the
Geosciences offers the following suggestions and
observations to help you manage your risks

A GEOTECHNlrAL ENGINEERING REPORT IS BASED
ON A UNI~UE SET OF PROJECT-SPECIFIC FACTORS
Your geotechnical engineering report is based on a
subsurface exploration plan designed to consider a
unique set of project-specific factors. These factors
typically include: the general nature of the structure
involved, its size. and configuration; the location of the
structure on the site: other improvements. such as
access roads. parking lots. and underground utilities:
and the additional risk created by scope-of-service
limitations imposed by the client. To help avoid costly
problems. ask your geotechnical engineer to evaluate
how factors that change subsequent to the date of the
report may affect the report's recommendations.

Unless your geotechnical engineer indicates otherwise.
do not use your geotechnical engineering report

• when the nature of the proposed structure is
changed. for example. if an office building will be
erected instead of a parking garage. or a refrigerated
warehouse will be built instead of an unrefrigerated
one;

• when the size. elevation, or configuration of the
proposed structure is altered; .

• when the location or orientation of the proposed
structure is modified;

• when there is a change of ownership; or
• for application to an adjacent site.

Geotechnical engineers cannot accept responsibility for
problems that may occur if they are not consulted after
factors conSidered in their report's development have
changed.

SUBSURFACE CONDITIONS CAN CHANGE
A geotechnical engineering report is based on condi-
tions that existed at the time of subsurface exploration.
Do not base construction decisions on a geotechnical
engineering report whose adequacy may have been
affected by time. Speak with your geotechnical consult-
ant to learn if additional tests are advisable before
construction starts. Note. too. that additional tests may
be required when subsurface conditions are affected by
construction operations at or adiacent to the site, or by
natural events such as floods. earthquakes, or ground
water fluctuations. Keep your geotechnical consultant
apprised of any such events.

MOST GEOTECHNICAL FINDINGS ARE
PROFESSIONAL JUDGMENTS
Site exploration identifies actual subsurface conditions
only at those points where samples are taken. The data
were extrapolated by your geotechnical engineer who
then applied judgment to render an opinion about
overall subsurface conditions. The actual interface
between materials may be far more gradual or abrupt
than your report indicates. Actual conditions in areas
not sampled may differ from those predicted in your
report. While nothing can be done to prevent such
situations. you and your geotechnical engineer can work
togeth~r to help minimize their impact. Retaining your
geotechnical engineer to observe construction can be
particulariy beneficial in this respect.

A REPORT'S RECOMMENDATIONS
cAN ONLY BE PRELIMINARY
The construction recommendations included in your
geotechnical engineer's report are preliminary. because
they must be based on the assumption that conditions
revealed through selective exploratory sampling are
indicative of actual conditions throughout a site.
Because actual subsurface conditions can be discerned
only during earthwork. you should retain your geo-
technical engineer to observe actual conditions and to
finalize recommendations. Only the geotechnical
engineer who prepared the report is fully fam i1iar with
the background information needed to determine
whether or not the report's recommendations are valid
and whether or not the contractor is abiding by appli-
cable recommendations. The geotechnical engineer who
developed your report cannot assume responsibility or
liability for the'adequacy of the report's recommenda-
tions if another party is retained to observe construction.

GEOTECHNiCAl SERVlCES ARE PERFORMED
FOR SPECIFIC PURPOSES AND PERSONS
Consulting geotechnical engineers prepare reports to
meet the specific needs of specific individuals. A report
prepared for a civil engineer may not be adequate for a
construction contractor or even another civil engi neer.
Unless indicated otherwise. your geotechnical engineer
prepared your report expressly for you and expressly for
purposes you indicated No one other than you should
apply thiS report for its intended purpose without first
conferring with the geotechnica I engineer. No party
should apply this report for any purpose other than that
originally contemplated without first conferring with the
geotechnical engineer.

GEOENVIRONMENTAL CONCERNS
ARE NOT AT lSSUE
Your geotechnical engineering report is not likely to
relate any findings. conclusions, or recommendations



about the potential for hazardous materials existing at
the site. The equipment, techniques. and personnel
used to perform a geoenvironmental exploration differ
substantially from those applied in geotechnical
engineering. Contamination can create major risks. If
you have no information'about the potential for your
site being contaminated. you are advised to speak with
your geotechnical consultant for information relating to
geoenvironmental issues.

A GEOTECHNICAL ENGINEERING REPORT IS
SUBJECT TO MISINTERPRETATION
Costly problems can occur when other design profes-
sionals develop their plans based on misinterpretations
of a geotechnical engineering report. To help avoid
misinterpretations. retain your geotechnical engineer to
work with other project design professionals who are
affected by the geotechnical report. Have your geotech-
nical engineer explain report implications to design
professionals affected by them. and then review those
design professionals' plans and specifications to see
how they have incorporated geotechnkal factors.
Although tertain other design professionals may be fam-
iliar with geotechnical concerns, none knows as much
about them as a competent ~eotechnical engineer.

mates was not one of the specific purposes for which it
was prepared. In other words. while a contractor ma:y
gain important knowledge from a report prepared for
another party. the contractor would be well-advised to
discuss the report with your geotechnical engineer and
to perform the additional or alternative work that the
contractor believes may be needed to obtain the data
specifically appropriate for construction cost estimating
purposes.) Some clients believe that it is unwise or
unnecessary to give contractors access to their geo-
technical engineering reports because they hold the
mistaken impression that simply disclaiming responsi-
bility for the accuracy of subsurface information always
insulates them from attendant liability. Providing the
best available information to COntractors helps prevent
costly construction problems. It also helps reduce the
adversarial attitud~s that ca n aggravate problems to
disproportionate scale.

BORING LOGS SHOULD NOT BE SEPARATED
FROM THE REPORT '*
Geotechnical engineers develop final boring logs based
upon their interpretation of the field logs {assembled by
site personnel) and laboratory evaluation of field
samples. Geotechnical engineers customarily include
only final boring logs in their reports. Final boring logs
should not under any circumstances be redrawn for
inclusion in architectural or other design drawings,
because drafters may commit errors or omissions in the
transfer process. Although photographic reproduction
eliminates this problem. it does nothing to minimize the
possibility of contractors misinterpreting the logs during
bid preparation. When this occurs. delays. disputes. and
unanticipated costs are the all-too-frequent result.

To minimize the likelihood of boring log misinterpreta-
tion. give contractors ready access to the complete
geotechnical engineering report prepared or authorized
for their use. (If access is provided only to the report
prepared for you. you should advise contractors of the
report's limitations. assuming that a contractor was not
one of the specific persons for whom the report was
prepared and that developing construction cost esti-

READ RESPONSIBILITY CLAUSES CLOSELY
Because geotechnical engineering is based extensively
on judgment and opinIon. it is far less exact than other
design disciplines. This situation has resulted in wholly
unwarranted claims being lodged against geotechnical
engineers. To help prevent this problem. geotechnical
engineers have developed a number of clauses for use in
their contracts. reports. and other documents. Responsi·
bUH')'clauses are not exculpatory clauses designed to
transfer geotechnical engineers' liabilities to other
parties. Instead. they are definitive clauses that identify
where geotechnical engineers' responsibilities begin and
end. Their use helps all parties involved recognize their
individual responsibilities and take appropriate action.
Some of these definiti'le clauses are likely to appear in,
your geotechnical engineering report. Read them
closely. Your geotechnical engineer will be pleased to
give full and frank answers to any questions.

RELY ON THE GEOTECHNICAL ENGINEER
FOR ADDITIONAL ASSISTANCE
Most ASFE·member consulting geotechnical engineer-
ing firms are familiar with a variety of techniques and
approaches that can be used to help reduce risks for all
parties to a construction proiect. from design through
construction. Speak with your geotechnical engineer not
only about geotechnical issues. but others as well. to
learn about approaches that may be of genuine benefit,
You may also wish to obtain certain ASFE publications.
Contact a member of ASFE of ASFE for a complimentary
directory of ASFE publications.

* For further information on this aspect reference should be mad~ to "Guidelines for the
Provision of Geotechnical Information in Constnlction Contracts" published by the Instittltion
of Engineers Australia, National Headquarters, Canberra, 1987.

ASP ETHE ASSOCIATION
OF ENGINEERING FIRMS
PRACTICING IN THE GEOSCIENCES

8811 COLESVILLE ROADISUITE GI06/SILVERSPRING. MD 20910
TELEPHONE: 301/565,2733 FACSIMILE: 301/589-2017

Copyright 1992 by ASFE, fnc Unless ASFE grants specillc peormission to do SO. duplication ollhls document by any means whatsoever is expressly prohibited.
Re-use 01 tile wordong In 1015document. in whole or In part. also is expressly prohibited. and may be done only with the express permission 01 ASfE or ror purposes

of review or scholarly research.

tlC""I'<t>"l.\11 "\'J



§
t

I
~

i
~

iii~

descriptive terms
soil and rock
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&JJ

Explanation
Sheet 1

SOIL DESCRIPTIONS

Classification of Material based on Unified Classification System (refer SAA Site InvQtlgatlon Code AS1726-1975 Add.
No.1 Table 011.

Moisture Condition based on appearance of soli

dry
moist

l.ooks and feels dry: cohesive salls usually hard. powdery or friable. granular salls run freely throulltl hands.
Soil feels cool. derkened in colour; cohesive soils usually weakened by moinure. granular soils tend to cohere. but
one gets no free water on hands on remoulding.
Soil feels cool, darkened in colour; cohesive soils weakened. granular soils tend to cohere, free water collects on
hands when remoulding.

wet

Consistency based on unconfined compressive strength IQuilgenerally estimated or measured by hand penetrometer!.

term J very soft I soft I firm I stiff I very stiff I hard'

Ou kPa 25 50 100 200 400
If soil crumbles on test without meaningful result, it is described as friable.

Density Index (generally estimated or based on penetrometer resultsl.

term j very loose I loose I medium dense I dense

15 35 65 85density index I0 %

ROCK DESCRIPTIONS

Weathering based on Visual assessmenl

term
Frssh:

Slightly Weathered:

criterion
Rock subsumcs unaffected by weathering,

Rock substance affected by weathering to the extent that partial staining or partial
dlscolouration of the rock substance usually by limonite has taken place. The colour
and texture of the fresh rock is recognisable; strength propertill$ are essentially those
of the fresh rock substance.

Rock substance affected by weathering to the extent that staining extends throughout
whole of the rock substance and the original colour of the fre5h rock is no longvr reeog'
nisable.

Moderately Weathered:

Rock substance affected by weathering to the extent that limonite staining or bleaching
affects the whole ot the rock substance and signs of chemical or physical decomposition
of individual minerals are usually evident. Porosity and strength may be increased or
decreased when compared to the fresh rock SUbstance. usually as a rewlt of the leaching
or deposition of iron. The colour and strength of Ihe original fresh rock substance is
no longer recognlsable.

Extremely Weathered: Rock substance affected by weathering to the extent tbat the rock exhibits soli proP/lrties.
i.e. it can be remoulded and can be classified according to the Unified Classification System.
but the texture of the original rock is still evident.

Strength baSlld on point load strength index. corrected to 50 mm diameter ·ls(50l [refer I.S.R.M .. Commission on Standardisation
of Laboratory and Field Tests. Suggested Methods for Determining the Uniaxial Compressiva Strength of Rock Materials end the
Point Load Strength Index. Committee on Laboratory Tests Document No.1 I. fGenerallyestimated: x indicates test result!.

Highly Weathered:

ctassificatlon
Is (50~ MPa

lextremely I~W I very low I low I: medium I hiS" I very hili!'! I extr8lTlelx high I
0.03 0.1 0.3 1 3 10

The unconfined compressive strength is typically about 20 x Is50 but the multi pilar may range. for different rock ;ypes, from as fow as 4
to as high n 30.

Defect Spacing

classification
spacing m lextremely close Ivery close I close I medium I wide I very wide Iextremely wIde I

0.03 0.1 0.3 1 3 10

.Defect description uses termt contained on AS172G teble 02 to describe nature of def8ct !fault. joint, crushed zone, clay
seam letc'! and Character (roughness, extent. coating atc.):

:i
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graphic symbols
soil and rock

COffEY
JmJ

expl~nation
.Sheet 2

SOIL

Fill

Peat. Organic Clays and Silts (Pt, OL, OH)

Clay (CL, CHI

Silt [ML, MH)

Sandy Clay (CL, CHI

Silty Clay (CL, CHI

_ Asphaltic Concrete or Hotmix Gravelly Clay (CL, CHI

Sandy' Silt (MLI

Clayey Sand (SCI

Silty Sand (SM)

Sand (SP, SW)

Clayey Gravel (GC)

Silty Gravel (GM)

Gravel (GP, GW)

r-~.~·::!~flConcrete
.c:7~"~

Topsoil

ROCK

r::-==t
Claystone [massive) limestone Schist

Siltstone (massive) Coal Gneiss

Shale (laminated) Dolerite, Basalt Quartzite

Sandstone (undifferentiated) Tuff

~

Talus
"1; •

Sandstone, fine grained Porphyry ·M':~ Alluvium

Sandstone, coarse grained Granite

Conglomerate Pegmatite

;1 SEAMS
c
!:i

~

Seam >0.1 m th ick
Ion a scale 1:50)
Seam 0.01 m to 0.1 m thick
(on a scale 1:50)

~

i
~I""I-N-C-L-U-S-IO-N-S-------:-------------------------------:

(Special purposes only)

I
If
~
8 ,
; I Water Level
~ ,6:! i

~ -, ,~h

~

Rock Fragments

~

~;
·d~·

Ironstone Gravel, laterite

Shale Breccia in SandstoneSwamp

Surfaces

..,......Y...

------ Known Boundarvl -- -- _ Probable Boundary I -? _1' Possible Boundary
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Coffey Partners tntemalional PIV lid
ACN 003 692 019

engineering log
excavation

COffEY
FSI

pit no:

TP.I

sheet· .1 of 1

office jOb 00: r:()I':'Sl./l

cliem: CRIGH'fON PROPERTIES
principal:

proj ect:

pit location:

FROFOSffi RESrr:E.-lrLa:L SUBDIVISION

1m 2 BELAR A'.D1JE, TERRIGAL

pit commenced: 1'.5. q::-
pit completed:

Jogged by:

checked by:

1~.5.93
BA.)

PJNP
<lquipmenl tYpe and model: C.1SE580E BAa<HOE

':l
J m long. 0.8 m WIdetlxcavation dimension~:

R. L. surface: m
datum:

.g
'" .g

-I ~ ~ notes .2
samples. .g ~-

~ ;i & ~ teS1S,etc.
;;:0

0.
._~

:; =r.. o.ra ~dep:'! .. ~ E
" 123 a ;: a: me!"es ~ =>

u'"

SP

ENDTEST PIT '[PI AT 2.4m -

material
~o;1typu: plasticity or particle characteristics,
colour, secondary and minor componenu

b=~-c:"t.I
<:~-
l!:I ;:; 4.1

.J:: 0. E
kPa

00000000_NMv

".'""''0
~t:
~.~
';;;;.V;
c <:
0'"<>'0

.. c:~o;:~
.!:!"Do t:E8

structure and
additional observations

(')
cc
)

Qlr-.

BHVI I I 1 I

1.0

2.0

-~

Silty SAND, fine to medium graind:! D I(HI»
light grey to grey, some roots

sc Clayey SAND, fine to medium
grained, light orange brC»Jn,
some sandstone floaters in matr:b<

TOPSOIL -

SlDPEWASH! ALWVIUM -

r; -
3.0 _

CL CLAY, medium plasticity, red
brO\VI1,orange brOlJn & grey brOlm
sane gravel

H IVSt &ESlOOAL -

o
~
~.......«zo
j:
<t
Z

'"wI-:;
<II

'"WZ
I-~I I I I I I I I I
>- i I
w I keY I I I I~ I =18 I

o
I-
:x:
\:I;;;
>-...o
u

-

-

SANDStONE,fine to coarse grained
extremely to nighly \'leathered,
orange browl1 & red brOl.ltl

I----l .. [ -I
BErnCXX -

N nil
!!!ll!l samples and te5ls
USO undisturbed sample SOmm

diarneter
o disturbed sample
N standard penelration tests:
N' SPT + sample 'eco~ .. ed
Nc SPT with solidcon.
V vane shear
P pl'essuremeter
Bs bulk somple
R refusal

consistency/density Ind.x
V5 ,"ry soft
550ft
F firm
5t stiff
VSt verystill
H hard
Fb f,iable
VL very loos.
L loo.e
MO medium den.eo den,.
VO "ery dense

classification symbols
and Joil descrlptlqp
based Dn unified
cfas$Uication systfM

moisture
o dry
M • moin
W wet
Wp plastic limit

'Support
T-- timbllring

natural eXp05U(e
existil"'lg excavatiOn
Backhoe bucket
bulldozer blade
ripper
excaV3mr
hand auger
diatube

N
X
BH
B
R
E
HAor

~ \23
~nor~'i ... nce

ranging to
rdUSiI

...:... 10 Jtn 18 waClI!'r llenl on dlUI shown
"'--wattr inflow
~.....,atrr olJcllow

~



Coffey Partners International Ply Ltd
ACN 003 692 019

engineering log
excavation

COfffY
tmlI

office job no: rll65%!1

pit no:

TP2
sheel 101 1·

client:

principal:

CRlGHIDN PROPERTIF.S

m

ffiOPOSEDRfSIDThTIAL SUBDIVISION
pit location: tor 2 BEf.AR AI,'lli'UE, TERRIGAL

pit commenced: 4.5.93
pit completed: 4.5.93

BASproject: logged by:

checked by: P.lliP

equipment type and model: C.l$E 580E BAa<HOE
excavation dimensions: 3 m long. 0.8 m wide

R.L. surface:

datum:

'"...~
0...
..J

>-
Ii:....
0(
z
0
1=
otz
c::......~..
c::
w
Z...
c::«
"-
>w
u.
u.
0
<.>
€)
0-
J:
\:I
i:

M
>-..

0 0
0 v
I

""r--..
'-

:n
notes I 0
sample,. ~
tests,etc.. -a

~ depth '"
l:C metres c,

~
N natural exposure
X existing:eXt8vstion
BH Backhoe bucket
B bulldozer blade
R dppe<
E excavator
HA hand auger
OT diatube

El
;>.

ffi
~
C"l

2

!

'J

2.0

~CL

3.0

.

-

,§
;;
'-'-:;:0

Y:ii .n~[
'-'~

SP

Sp·

material
soil tYpe: plasticity or particle characteristics.
colour. secondary and minor compOnents

Silty SA!."ID,fine grained, light
--:ey, serne rOOts .
Silty SAJ.'ID,fine to medium
grained, light grey, some orange
brown, trace clay

G.layey SAND/Sandy CI.AY, fine to
mediwn grained, medium plasticitj
orange brown & red brown

CI.AY,medium plasticity, mottled
red brown, orange brown & light
grey

Becoming 'EM Sandstone near. bottOli
of pit

END TEST PIT TP2 AT 3.311

f,ugPQrt
T-- tlmberl"ll

~ ,amples and tests
USO undisturbed sample 50mm

diametel
o disturbed sample
N standard penetration tens:
N' SPT + samplerecovered
Nc SPT with solidcone
V vane shear
P premlfemeter
8. bulk .ample
R refu,al

~.Q,,-
=:0·2 g"u

1'1 IMO/e<WpH

M IH
<Wp

D

(,
:,~

-0 .....
r:.",-
~~E
kPa

~g~

N nil
classificationsymbol.
2nd $oil doscripdon
based on Ltnified
classifica\ion system~12:J

~nor~ll ... n<.
rangln9 '0
refus.al

...¥- 10 Jlln 78 watu Iwol OJ) date shOwn
~wlter inllow
~watl!J outlloW'

~ mofS1ure
o-dry
M moist
W wet
Wp plastic limit

x.">--0
u",C._

.~~
ec
0"u'\:l

structure and
additional observations

TOPSOIL -
SLOPEWA$H -

AlJ1JVIUM -

-
RfSlOOAL -

-
-- - -

_ ..... .-

con.l.to"cy{d.",lty indeM
VS Vtry,oft
S soft
F firm
51 stiff
VSC very stiff
H hotd
Fb friable
VL very 1001 •
L loole
Mo medium den.e
o dense
VO very dense



CoHey Parlners Inlernalional Ply LId
"eN 003 ;;~2.);~

engineering log
excavation

COffEY
ImlI

PlI no:

TP3
sheet, 1

office job no: G0652/1

~J
client: CRIGHroN PROPERTIES pit commenced: 4.5.93

pit compleled: 4.5.93
logged by: BAS
cliecked by: pJNP

project: ffi.OPOSED RESIDENITAl. SUBDIVISION
pit location: wr 2 BELARAVEi\W, TIRRIGAL

principai:

equipment ;ype 3r'1d model: CASE 58QE BAa<HOE
3 m long, 0.8 mwide

R.L, surface:

datum:excavation dimension'$:

m

.g c

'" .g
2 notes .2 "

1l I ~ ~ ~ samples, .!:!
u_
;:;0

J::. eJ ,....:> tests,etc. ~ .- 1:>
!j 0. ~:; -! depth ~E.. .8>-E 123;;; ~ cr: metres '" u ~

JHUll
ClAY,medium plasticity, orange
brown & red brO\o/ll '

.,1:
~O,,'-
.i!~Oc
E 8

material

soil tYpe: plasticitY or patticle characteristics.
colour, secondary and minor components

<>
lo L".,,,,

CCW

l8. EkPa
00000000
"'NC'?~

l(.'">":)u _
c.:
'"~~.;;.~
c c
0"u'O

structure and
additionalobseryations

- -

RFSIOOAL

Silty Clayey SAND~fine to medium
grained, light grey, sane
rounded gravel

1OPSOIL/SLOPEWASH

EW SILTS'IDNE

--
-----

j

J
.---
-
-

I---
~
-
--
-

~

~

~

_. 3

BEffiOO<

I:

1.0

~
2.0..J':-;-;

1:--'1:~-;
):;'-

Silty CLAY~medium to high
plas tici ty, light grey

Siltstone, extremely to highly
weatherecl, light grey & orange
brown

00 TESTPIT TP3 AT2.3n

~
o
~
>-
>-.......«.,
o
~z
a:
w..
~
'"a:
uJ.,
>-a:~~:~=======f~~~:::====::::==:=:===r======::=~=:=::::::=:;:=~;:;~!::=::!::::~~~=:::===::::::::~===;;
tl kev'" -'" N n.tu,al exposure'8 X eXis'dngexcavation
o BH Bae~hoe bueke1
~ B bolldo",r blade
!2 R tipper
c:::: E excaya~or
t HA hand auger
8 DT diatube

Mo
o
I

O'l

r:::

j
-

-

-
-'

-
consistency/density Ind••
VS very soft
5 soft
F firm
5t still
VSt Y.ry iliff
H hard
Fb frl.ble
VL ycrv loose
L 100'.
MO m.dium dens.o dense
VO yerv don,.

cl.soil!".1l." .ymbor.
and soil dasctiption
ba,ed on unified
cta:ssitication system,

N nil

mDinure
~y
M moist
W wet
Wp plastif; limit

pliJnel,,,don '2 3'

~nOl~'i"' •• 'ranging 10

rerusaJ

-%- 10 Join 78 watet level on dati st/own
~water inflow
~WIJ1ltr OUtfrow

~lJl'il:l()rl

T-- timberit'l9

~

mlIfi samples and lesls
USO undisturbed $ample 50mm

diamvte(
o distur~d sample
N standard pcneuotlon tests:
N+ SPT + sample ,ecoyeted
Nc SPT With ,olid cone
V Yane shear
P pressuremeter'
8s bulk sample
R refusal



1"
I
I
I
I
I
I
I
I
I
I
I
I
I
I !~
\ ~

I i0
i=
<l;I t€~~
'"cc...

I ~~
:>-
w......

I !
I:J

I ~I 8

Coffey Partners International Ply LId
ACN 003 692 019

pit no:
TP4

engineering log
excavation

sheet 1 of 1

office job no: CXJ5S2/1 -"
pit commenced:

pit completed:

logged by:

checked by:

4.5.93
4.5.93
BAS

PM

client: CRIGHION EROPERITES
principal:

project: ffiOPOSED RESIDENIT..4L SUBDIVISION

pit location: lOT 2 BEL\R AIJE'£,1!E, TERRIGAL

Co\SE 580E BACKHOEeQuipment type and model:

excavation dimensions: 3 m long, O.8mwide

R. L. surface:

datum:

m

c: .g )( 0.~ .'" ~~~'"
>'0

:Ii notes -'! .,c 0c: c:c-~ .. C:._ ...... structure and
" - samples. :.> 0_ material ~o 2> .t: Q. E.. 0 :::0 a:~
~

c ~ ... fJ
kPa additional observations

8- a. .. tests.etc. --! depth :i '!ii-e soil type: plasticity or particle characteristics, "13 ~~.C;;

a. - '0 g cc 0000
'" a ~ ;: .!!!> colour, secondary and minor components 0'" 0000E 123 0: metres "" 0 ... Eo u'tl .-NM'¢

BH
~

to: :~i; SP Silty SAND,fine to medium, grey D MD lOPSOIL!SIDPEWASH . -::: ~.~; H' ••

'j ~ ;~ sane sandstone cobbles. to lOOmn .. .. , -
'j ;3 ~; -

11: -
~

-
~~

.-
. . ._ ...... .... - .. -J:

~

:! :.~ .. • M W _ ... .-- "J, '\. :,..., .: -
~

SANDSIONE,fine to cocp:se graine<t · .. BECROO< ... -
:/ ~

1.0 _ extremely to highly weathered ... - ~ . - -... .-

~

2 .. ... ... . _......, ·.··.·.w . -,.. . ... .- - .....,... · .'. - _ .... .~-_ .. _-

~

..., .. .. . · - .- .. . - . .- -_.'!":..._ ....,' .. .._- ·... _.-. _ . .. ~.-. -~ ..-
END TFSI' PIT TP4 Kr .1.6m
REFUS~L ON SANDSTONE

-----_ ..- -_ ...-
__ .__ ~w. __ ._._

....._- _ ....- _ ....-

._ -_._-
.......... _. --_ _-

.....~.~- _ '-
.~

-
......... -

...__ .- ...~...
.~.- "-

...--_..... -' .... -.. ..-
_ - -, _. -- -

............. - _ _ _ -
.... ·w· •• _

-_. _. _ --
._ .. - ----_ -----

- ~:-~--:-:-~~~:~~-~;:~~~~-[S~~~~;~_:-~-

-_ .....- .... ,- ... -'1'- ··1~--1-~·4-~~·1--~=~·=~~=·.~-·--.·=......~~~~.~~-=~~~==.~=-=:~=~-----Hi'- - "-"-.--.-..........

supoort limbtringT N nil
classlficaticmSYmbols
ii\d$OITiI8
based on u
classification system

.onslstency/d .... ity index
V5 ve!ysolt
5 soft
F firm
5t stif!
VSt very .till
H hard
Fb frlabla
Vi. v.ry 10009
L loon
MO medium d.llSe
P den.e
VO ve,V dens.

!!2m samples and tests
U50 undisturbed sample 50mm

diameter
o disturbed sample
N standard peneltotion tests:
N' SPT + sample recovered
Nc SPT with solid cone
V vane shear
P pressuremeter
Bo bulk sample
R refusal

.!5!Y
N natural exposure
X exi sting excavation
BH Backhoe buckel
B bulldozer blade
R ripper "
E excavator
HA hand <luger
aT diatube

~ 123
~not!Jisten ..

t.ang5n~ to
nh,lsaJ moisture

~y
M moist
W wet
Wp pia. lie limit

~
.,z.. 10 Jan 78 waitt level on date shown
~..,...terjnfJow

~Wiiltrro"'tfIOw



Coffey Partners International Ply LId
• ACN 003 69Z 019

engineering log
excavation

.COffEY
mJ sheet J

office job no:

pit no;

TP5

00652/1

of ~

client:

principal;

project;

CRIGHION PROPERTIES

ffiOPOSED RESIDENTIAL SUBDIVISION
pit location: rill 2 BEL.<\RAVThliE, TIRRIGAL

pit commenced: 4.5.93
pit completed: 4.5.93
logged by: BAS
checked by: PJ'N"P

ClISE 580E BAQ<HOEequipmem tYpe and model:

ex cava tion dimensions; 3 m long.

CH

a.8m Wide

R.L. surface:

dlltum:

m

c
.2

'" .~

'IL
notes Sl :;
samples. ~

,,-o -;! ... :.=0
.t:: ~ 8- .. [esn.etc. .- .0" ~dePth ~ ::lE
~ 12"3 [

:::; ~ .5!>~ Il: metres '" u~

BH N SP

i/

material
soil type: plasticitY Or particle characteristics,
colour. secondary and minor components

.. e:~.g
.~]
Ell

><:...
>."
"r;:c_
:!!>.~~
r;: c
0"
""

o
:> .." ....cc-

2~E
kPa

0000
0000
-NM'Ct

structure and
additional observations

Silty SAND, fine to coarse gr:ainedl D
light grey & grey, some gravel

CLAY,medium to high plasticity,
or:ange brown and red brown

CLAY,medium to high plasticity,
light grey, SCXileorange brown

some gravel content at depth

M ~
<Wp

TOPSOIL

RESlOOAL!SIDPEWASH -
~

-

-

-

~
Q

!:i
t....
<C
Zo

~
II:
w..
~
'"0:
wr:~I I I I! I I I Ia.. I If' =i
>- k' I 1 •
w cy
<L --
u. N naturnJ eXPO$ure8 x existing excavation
9 BH Backhoe bucket
~ B bulldo~er blade
er R ripper
C2: E excavator
~ HA hand auger
8 DT dielUbe

M
oo
I-n

l.0

~
!i1
§
~
2

•.:'1":-~-
I I J '!;

END TFSl' PIT TP5 AT 2. 8m

• - •••• _ •.••..• _ .- •• 1-- ._ • _.

E~ Sil1;:st.9n~

-

N nil
!!!lID samples and tests
U50 undisturbed sample SOmm

diameter
o disturbed sample
N standard penetration tes.s:
N' SPT + sample recovered
Nc SPi with solid cone
V yane shear
P pres.uremeter
Bs bu.le sample
R refusal

~onslst.neY/d.nsitY index
VS yery solt
S .oft
F firm
St stllf
VSt y!tV stiff
H hard
Fb friable
VL very loose
L loose
MD medium denseo dense
VO ""rv dense

elassifleatlon symbols
and soU d_cription
blsed on unified
~Iassiflcall()n svstem

pen.tulion 1 2 3

~~O"'l ... n<o
ranging 10

r.fus.al

~ 10 JlIn 18 waltt leyel on date s'hown
~wau~r innow
--1will!1 Dutflow

-

-

-
-

iu~par~

,--- tlmb'tlng

':!.!!!! mal$tur.
o--d(v
M moist
W ... \
Wp plastic limit



CoHey Partners International Pty LId
ACN 003 692 019

engineering log
excavation

pit no:a TP6

sheet of 1

office job no: Go652/1
client: OOGHTON PROPERTIES
principal:

project: PROPOSEDRESIDENTIAL SUBDIVISION
pit location: LOT 2 BELAR AV'E:\1JE, TERRIGAL

pit commenced: 4.5.93
pit completed: ".5.93
logged by: BAS
checked by: P.Th"P

excavation dimensions:

'"...~
Q

'"oJ

~..
oJ
o:c
5
t::
o:cz
a:w...
~
'"a:w
Z
Ii:
o:c
0-

>-
W
U.
U.
0
U
@

'":I:CJa:
\"')

>
0-

0 0
0 u
I

en.....

':\ m long,

m
N nalural exposure
X exiSling excavation
BH 8ackhoe bucket
B bulldozer blade
R ripper
E excavator
HA hand auger
DT diatube

Ql

notes I .Q
samples, .~
teSl$.etc. . d h ~

...J apt '"
ci metres :"

eQuipment type and model: CASE saOE BACKHOE
ORm wide

R. L. surface: m

material

soil tYpe: plasticity or particle characteristics.
colour, secondary and minor companan!s

datum:

",==~o
:J"::::

.;:0
OC
<;0_u

D

"~~t
~~Z
.c Q. E
IIPa

8888
-C'lM'd'

structure and
additional observations

.§
;:;u_
s.,g
~E
u~

><'.,>-"u~c.=
~?;

ai; "::;
C C
0"u"

"

TOPSOlL/Sl.Ol?mASH -

LO

Silty Clayey SAND, fine to medium
grained I grey, seme roots

Silty CLAY, medium to high plastic!ityl'l 18
orange brown & red bJ:own

......
M

-

-

.

-
-

iUpport
T--- timbering

~ANDSIO~.1 fin~..to coarse. grained
IhgtUy w~tfie1.=, orange brown
END TFS:r PIT TP6AT 1.7m
REFUSAL ON SANDSTONE

N nil

ponltralion 1 2 3

~nor~li ... n<.
'anglng to
rt(uJaI~

-z.. 10 J~n 18 waleI' level on d.tl!~shown
~WJ\e ...InrJcw
~w~,e, oudlow

classification symbofs
and soil dDScription
based on uOUitd
classification system

!l2l.!l.l samples and teSIS
USO undisturbed sample 50mm

dlameler
o disturbed sample
N standa,d penetration [esU:
N' SPT + sample ,ecovered
Nc SPT wilh solid cone
V vane shear
P preS$utemetor
Bs bulk sample
R rerunl

moi$lore
o--d(v
M moist
W w.t
Wp plastic limil

JCl RESIOOAL -

-
JC

)

BECRlXK -
-

... _....... -

consis!ineyld.nsiW index
VS verysof[
S soft
F firm
51 S1iff
VSt very. stiIf
H hardfu t,iabl.
VL very loo,e
l. loon
MO medium den,eo dl!nSBvo very dense



Coffey Partners International Ply LId
ACN 003 692 019

engineering log
excavation

COffEY
JHBl

pit no;

TP7

01 1sheet

ollice job no: G0652/1
client: CRIGHTON PROPERTIES
princ.pal:

proj ect: PROEOSED RFSIDENl1AL SUBDIVISION
pit location: wr 2 BElAR AVTh1JE,TIRRIGA1

pit commenced: 4.5.93
pit completed: 4.5.93
logged by: BAS
checked by: PJ~'P

eqvipment tYpe and model: CASE 580E BACKHOE
excavation dift!.ensions: 3 m long, 0.8 rr. wide

R.L. sudace:

datum:

'"...!!!
a
I-
..J
:>-
l-n.
..J«z
9
~z
0;
w...~
'"a:.
w
Z
t-
o:
~
:>-
w
u....
0
(J

Iii>...
:t:
(!l

ii:
C'l

>-n.
0 0
0 <>

1
7>

....::;~ .. ~--J -J _-- ~

... , 9 .

1.0

.g
'" .2

51 ~ ~ '-
notes £! H_samples. .~ :.:0
lests,etc. '-.0

~ 6. g ~ -! depth -a ~E
" .!l!>

E 123 a ;:: 0: metres t;. '" '"

~
§

~

m

" •• 4

I::.

x 0.:u :: ..>'''0
., c °c 'tI ....

C._
c: C:"'I structure anc!material :s .g !:>- ~~E..- additionalobseryationssoil type: plasdclty or particle characteristics, .lii:g .~~~kPa

colour, secondary and minor components @ g cc 00000" 0000
0'0 ......NMo;t

.~ilh1r.l",uoU!<;:Al\.Tf'I. fine to mediumm '1 TOPSOIL -
• m ... -rL c:r",y I brown

Silty CLAY, medium to high .,
I I

I RESIDUAL -
plasticitY, orange brown & red -
brown --

-
-
--

G.cavel fragments near base of unii I I --
SANDSTONE,fine to coarse grained I I I

BFXR(XX -
extremely to highly lv~!:her~d, · . -light grey & orange brown I -
END TFSl' PIT TP7 Kf 1.7m

I I I -
.REFUSAL ON S.I>,NDSTONE -

.... -. -
· , -·. --

-
·. -

, .... -
. .. -

. _.- -

.... -.. -
". ,. ....... -

__ .0.
<0 ...... ... _._ .... -

- . ... ." ... -
.. ..- .. ' -
....... ....... . - -... - -

-I I I..·· -
.. N.. _ ....... _. ___ .... _•.•. __ ..•.• _. _ .. _ .0_._ ..0,_ ... ..-

--_ ...._. - ............. _.-. . ,~.;.:. ..- '" .._ .... -

-
2.0 _

-

3.0 _

.

.

5UD$)CJ.ff

T--- dmb,ringl!!Y
N natural exposure
X exi'ting excavation
81-1 Backhoe bucket
B bulldo«' blade
R rippere exeavator
HA hand auger
DT dietube

N nil
ol... ifleatian symbols
and $oil dlltSl:tlptfon
based on onltled
cra$SLricudon systf:m

consistency/density Index
VS very soh
S soh
F firm
5t stiff
VSt very stW
H hard
Fb frloble
V l. ve,y 100"
L loo,e •
MO modium denseo dense
VD very don,e

!!!2W SlImpI., and tests
USO undisturbed sample 50mm

diameter
D Disturbed ,ample
N standard penetration tests:
III' SPT + sample recovered
N c SPT with ",lid cone
V vane sheaf
P ptessutemCler
a, bulk sample
R ,efus.1

~

~ 123
~nO"'ill.nc.

ta~glng '0
nfuUlI

4\0 Jan 78 waler level on dbtl showl"l
~'WV .. t~t inflOw
~wner DUlflow

~o dry
M moist:
W wet
WI' plastic limit



Coffey Partners International Pty Ltd
ACN 003 692 019

engineering log
excavation

CDfffY
JmJ

oHice job no: G0652/l

pit no:

TP8
sheet 1 of 1

client: CRIGHION PROPERTIES

(")
C"'
c

~

principal:

proiect: ffiorosrn RESIDENTIAL SUBDIVISION
pit location: wr 2 BElAR AVENUE, TERRIGAL

pit commenced:

pit completed:

lOGged by;

chocked by:

4.5.93
4.5.93
BAS

PJNP

excavation dimensions:

equipment type end model: CASE 580E BAa<HOE
0.8 m wid.

l!!~ ...

c.g
~..
c
~

'"notes .!l~I Isamples. .~
Cl. Iii tests,etc . .J -a
Q. ~ depth IV

a ~ cr metres &

'tlo
£
E 1123

3 m long,

R. L. surface:

~lum:

2"'<ises:",
~ 8. E
kPe

~

m

structure and
additiomll observations

,- . 1;3•••.
;::;.. ". ,.. ~

...:~;:'. ~-I:·..:::·'~:·I~l,.o.I':..
...... . ........ 'I.

•••• I.

o
~
E
..J

:Ii
9
~z
..:
w...
~I ..

: ..

In
0:w

~r-
~l=
>w......
8
9....:c
Cl

~
8

,...
.!.;...

., . _CL..__.CLAY:•..~ilUR plas tici ty; ..grey.,._. •• _.,.... -I' -~.~·tRE.SIOOAL .. - .... -_._ .._ .... =j
orange brown & red brown ., __. __.__ ..:..:...:..:... _

:::~: . ". SANDSTONE,_.fine. to coarse grained. -. ,- ..... -: _c~. j}r;m~:~L...... . --... -
_oo.. ' ~~~~ gr~YJ--Q~~~. ~~~=~~~d-=_..-.t~..:J~~t=1~:'[.~·:.~~~:~~._.'~.'

-..'IENILTE'Sl' .. EIT TPB. Kr .1.lm
.. _.. F!WS&.9.ij .S@D$lPmt

.. .' .~._ .. _ .. '5:a: "t-;- --._-- -_ .•.. --_. -..: ._~=~~fi'~'~~=~~~...:~...
too .. ~: ~ _ .. __ ..... _ __ . .... ---

<:
.2

~o
·S~
~>
Ow

material
10il type: plasticity or particle characteristics.
colour. secondary and minor components

,SP---ISiJ,.ty SAND, fine to medilJffi
... grained, grey. br~ffi

-

. ;

~

.....,.

-

-

-

. 'I.:.: .:. -1.lUPSOIL-- ---- ... -._...~.:..;.;.... _- -~_ ....

.-.~I--"-'-"""-" - _._.-

.. c:;..0
:J ";;

.~~or::E8

l(

~is:._
f!:.-.~.~
c <:
0"V'l;l

..I ...'

• ··h· _ 'I.'_~ '~-I ...... _._

, .=·.~J~T~~:~-=~--=~-=·~-~-~~-~,"~:''.=

lIil
cl... ln.-don symbols
and SOil description
basld on un;llt<l
l;lnsification Iystfm

key
N natural exposure
X existing excavation
BH Backhoe bucket
B bulldozer blade
R ripper
e excavnOf
HA hand auger
OT diatube

~ 1imb~'11\gT

p*n.u-.dCln 1 2 3 no ,....In.nee
--~ngln;IQ

.tul.tl

..... ~ I" I. .... "~ .••••• -

.~. = [~:J~.~~1·[_~.=~'_:..~~_..

'~:J~~J~~.:~f.~._-.-'~-'-~~.>~~~--'-~_.~~'.=
:.: ..~ ..... --, -- - - .. -

-.:::~=~~:-_:::~~~~_~.mr;:~;=:~~;:;
. .U"l1.~ --.... -... _. .. ...... _

~-ri------_~:.:~.~_.______
-1--·'-I--I-H' -"'-"----- I I

-

~

--_.
.. ---

.. ..._ _- ._ -- _ ..
- -_. -_ _.__ ..-- .._---

..

N
!!2W samples and tests
U50 undisturbed 5&mple 50mm

diameter
o dillurbed sampte
N sland3rd penetration tosts'
N' SPT + sample recovered
Ne SPTwhh Solid cone
V vane shoar
P ptonur.mller
Bs bulk ssmpl.
R rerusal

....::a 10 Jln 18 Ytlittt Jewl on <fa' •• hown
~wturlnnow
~wa"routfJCh't

rnolltur.
o dry
M moln
W wtl
Wp ptlStic Umit

<:omist.ncy/d.Mtlv indo.
VS VIrvsoit
S loll
F linn
St still
VSI vIrv,till
H hard
Fb frl.ble
VL verv 100..
L loose
MO medium dIn ..o den ..
VO voryden ..

-

,-

--

-
_ _~-

-



Coffey Partners lnternatfonal Ply LId
ACN 003 692 019 CDfffY

fmJ
pit no:'

TP9

sheet 1 of 1
en'gineering log
excavation

office job no: G0652/1
4.5.93
4.5.93

BAS

P1NP

CRIGHIDN PROPffiTIESclient:

principal:

project:

pit commenced:

pit completed:

logged by:

checked by:

m

'"~
c::l
~
~
0-
...J
.;:
Z
0
i=.;:
z
c:
w...~
'"a:w
Z
I-a:
.;:...
>w...u.
0
u
11>
I-:::
CJc:

M
>"-

C" 8<;

PROPOSED RESIDENITAL SUBDIVISION
pit location: LOT 2 BEI.AR AlfEI\ljE, TERRIGAL

CASE saGE EAa<HOE
3m long, 0.8 m wldt

equipment type and model:

excavation dimension.;

R.L. surface:

datum:
c.g C

ell 0~IL notes .Q lL
~ ~ 8. ~ samples, .2 ;0 moO." 1'.8tests,atc. . .z:;

~~ soil type: plasticity or particle characteristics. .~ '6~ c.o.~ ..J depth 0.

E123a~ Iimetre.
.. .!!>- colour. seconderv and minor components ~ 8l;. .....

>< 0
• 0 .. II
~~~~t
~'>'~&E~.= kPa
CC:~

8~ ~l;j!

structure and
additionlll observations

....- ...._- "§f'_'I~~J_ty~~, .1.:l'Q~...to, 1l\€di1J1l!
__, ~"!1~..9.,'__. . _ ..I_"~!:~. oJ.~5

: I

-",:-!.~.-r'J- ---
_. ~ -". ---......-.-

,: j

"

~ llml>l,iogT

P4nwa.ian 1 2 3 no retlltlnCl
- --- --~,.nllnD'O

r.fuJ81

llll.IU >ample. and te sts
USO undisturbed sample 50mm

diameter
o dlstu,bed lampl.
N standard penet,at;on teSl1'
N' SPT + sample recovered
Nc SPT with $olid cone
V vane shear
P pressure meter
Bs bulk semple
R refusel

N nil el... iH""U"" svmbols
."" ..,11 a......,,:!Ilan
.",.ad on unlll
cl.ssiflcation .ysum

~
N naturel exposu,e
X existing excavation
BH Backhoe bucket
B bulldol.' blade
R ripper
E excavatO'
HA hand auge,
OT dlatube

molstuft
o dry
M moln
W mt
Wp prattle limit

~
~ 10 Jln 18 wattt tl'Ytl on (fat •• hown
~~tlflnflQw
~wat ... outlEow

C:OllSktan~'d.",1tY indax
VS--v.rY.i>Tt
S loh
" firm5t iliff
VSt vary stiffH h"d
Fb frl.bla
VL VOfV 10011
l. 100••
MD medium den ..
Odin",
vo "'''-v denle
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Coffey Partners International Ply Ltd
ACN 003 692 019 COffIY.

&lJ
pit no:

TPlOengineering log
excavation

.hllet 1

office lob no: rY.'J652/1
client: CRIGHTON PROPERTIES 4.5.93

4.5.93
BAS

P.Th"P

pit commenced:

pit completed:

logged by:

checked by:

principal:
proj ect: PROPOSED RESIDENTIAL SUBDIVISION
pit location: LOT 2 BElAR AVEr.1JE, TERRIGAL

O\SE 580E BAa<HOEequipment type and model:

excavation dimensions: O.8mwid.
R.L. sutface:

datum:
m

3 m Ion!!.

c
.2
;0~I ~ ~Q C 0 L-

-5 8. ~ ~~ ~~Jal i
structure and

additionel observations

AV. mMlillm nll'l!=:rif'itv. nnona.,. I M. ~--~~-~--... --___ .. _ . -...~ __....L

NDSIONE.fine to med m:nd.or.e bro~ D

---'=~~~~_...----._.~-1j'- e~;:-;u':----------t--H-+-++t------
• i-L.i. - .•- - .. --- ..- _._.- _. --- --- -.-- - ..-------- .. -- . ··I-·-I--I-++-I+t-I----·, .~Jtr::=~===--- -1---- ."-":~:'."".-.--- -..-

.J"':.;•• " .. __ . ._ _ •._ ..• __ , _
. : I II~~~'F-~'"-:~..-.._~~~~~~:~.-:.~:~~~:.~:~.=====~~-.~--.~~~-.....=~=--..--. ....~~.~=~1IE=--~-~:.~~.:.~~.~.--~~~=
, ; I q~=-~:T=~~=~:~:_~.~=_._==_~=~~'.:_.......'. ...-:-=___ I_+·..;·-li!-!i+ _

....--'-: _.-- -_.-.._.- . _....._.._-_ --- -----....- -._.._-_ ...--·t----1I-HrH-l----------.__.~:_. _ .._ _ . .__w_.__. .___..:.:.i . . _ _~_.... .._.._.. ._ .._. ._..._.. __ ...

·!f~~~-~:i~====~-~~~-~~=~~;-:=-=== - -
" I-i"r-~'-..- -.._-- ._- ------ -- -- .
lIT =~=.~=~....~:==-~-==-~-==.._- -------.-----.-
,II'~Gf- :~ :~-.--=.~-~..~..---'=~===~---·-----==---=.-=.=---·------I-_t-_t+I_t-*-_.__. ._..__.-~==~=I---+-_.--1-+++++---~ __let .-_........--'-" ---...-..-. -i-I- ... - ..-- _... _- --- ---" -- ..-------------.I--l--+-H-t+t-----'--------J

._ •.~L.~_ ..... .-- _ .. _.-. -- -_ ..--
i I

_~nJ, ....+.oy..f.o.J. .. ~.,.I.IllL. ~LJ1J .
UN •..."A['IIIl..." ill JNtt. I ITI I

--

N nil
el ... lflir;1lon symbols.na so esal~rJn
bUidoQunill
clanitication IVl1.rn

....... lot... ey/d.ns!ty Ind."
VS vt<Y 10ft
S .oft
F firm
St I1lff
VS1 very nllf
H hord
Fb f,lobl.
VL -v loose
L loo.e
MO mtdlum don~
Odin ..
VO _yd.n"

!!QW samples end lest.
U50 undisturbed sample 50mm

diameter
D . disturbed <ample
N siandard penetration telH:
N" 8PT + sample recovered
Nc 8PT with solid cone
V v~ne shear
P Pfeuu remeter
Bs bulk sample
R refusal

F 11mborlng

ponw-atlon 1 2 3 "" r .. lr1One.
. ---~ . ,..nolnglo

rlfuul

m
N nalurel ."pOSUt.
X ox ilting excavation
BH a.ekho. bucket
8 bulldo~er bl.de
R ripper
E .KeaVlltOr
HA hend auger
DT di.,ube

!!!2im!II
o dry
M mobtW wet
Wp plntle lImil

~
~ 10Jln 78_1., r.,..1 "" do,o .hown
~WOI",'nfl.w
~Wlt.t outfl~



Cofley Partners Inlernational Ply LId
"eN 003 692 019

engineering log
excavation

COffEY
tmI

pi! no:

TPll
sheet ]' of 1

office job no: G0652/1

'"....~

~

principal:
FRoroSED RESIDEi\'ITAL SUBDIVISION

pit commenced:

pit completed:

logged by:

checked by:

project:

pit location: IDT 2 BELAR AVTh'UE, TERRIGAL

4.5.93
4.5.93
BAS
PJNP

client: QUGHIDN PROPERTIES

equipment type and model: CASE 58DE BACl<HOE
el<cavation dimensions: 3 m long.

R.L. surface:

0.8m wicie datum:

m

o
~
>-
l-
e.
-'
<Czo
~z
c:
UI

~...
c:
w
Z
I-~F=~==~:::!:=:!:::==T============!:::===;========::======;=~=::=~=:::!===::;r===:::::::;=':::::~~~~::::::=1
1:; key.... -
II. N
8 X
I'J) BH
!i; B
t.? R;;:E
it HA
8 OT

,.,
o
'=Ia
~.

g t:
.;;

'" .2~ notes .2 '"" ;;
() samples. u u-

0 c: tests,etc, :c 0;:0

t OJ C. 0> .- .D

a. Q. j -!depth <l. :::E
E 12 J ;;: 0: metres C .!)!>-

C'> u"

1.0

~
!i1
~
~
2

2.0

~

-
3.0 -~

.
-
---. ,

sPJppon
T--- limbering

natural exposure
exist1nn excavation
Backhoe bucket
bulldozer brade
ripper
excavator
hand auger
di3tube

Silty Sandy Gf.AY,low plasticity
brown, some roots

... c
3:;
.~na c
E 8

(,

'C~~cc:~"' ......c: c. E
kPa

00000000
_NMq'

structure and
additional obseryatlons

-

-

-

-

consisteney/densily incl,'"
VS very soft
S soft
F firm
$t .l;lf
liSt very still
H herd
Fb Iri.ble
VL very 100le
I. loose
MO medium d,nS8o c1ense
V() very dense-

"......""c:r:._=~'Vi'M
c:c:
8~

M lH

'IOPSOIL

l( RESIDUAL

l( >500 kPa

BErero<

dauification symbols
;and $oil description
ba,ed on \tnlfled
classification Ivotem

material
soil type: plasticity or particle characteristics,
COlOur,secondary and minor componenlS

CLAY,high plasticity, red brown
and orange brown

Siltstone, extremely to highly
weaJ:hered, light grey & orange
brown, some interbedded sandstone
to 200rrm

00 TESTPIT TPH AT 2.5m

N nil

moisture
o--diy
M molS1
W wet
Wp plastic limit

!l!!W samples and test,
usa undisturbed .ample 50mm

diameter
o disturbed .ample
N oton(/ard penetration tests:
N' SPT + sample recovered
Nc SPT with solid cone
V vane ,hear
P pressuremetar
B. bulk sample
R terusal

'!!!!!!

pell •• tAtion 1 2 3 olt',d11IllCC
. --_····~~.nginaIO

fe'u",.

4 10 Jan 78 wlt!!'r level Of' date shown
~wat~,nnGW
~water outflow



CoHev Partners Inlemaliortsl Ply LId
ACN 003 692 019

engineering log
excavation

COFfEY
mJ

office job no: G0652/1

pIt no;

TP12
sheet of 1

client:

principal:

CRICHTON PROPERTIES

PROPOSED RfSIDENfL.xL SUBDIVISIONproj ect:

pit location: LOl' 2 BELAR A\'El\1iE, TERRIGAL

ph commenced:

pit completed:

logged llYl

checked by:

4.5.93
4.5.93

BAS
P3NP

meQuipment type and model:

excavation dimensions:

CASE S80E BACKHOE
3 m long. 0.8 m wide

R. L. surface:

datum:

I

~
&:i
~
~
~

/

notes
samples,
tests,etc.

material

soil type: plasticity or particle characteristics,
colour, secondary and minor components

'".!2 .. "~.g
.~:gEg

M

<.:>--0 ....c:c:~.......
.<: a. E
kPa

00000000_NM~

structure 11011
additional observations

2.0

Silty Clayey SAND,fine grained
grey, some roots

Silty CIAY, medium .plasticity,
orange brown and ligbt grey

M IH
<Wp

x...
"'"0
"c:<:.-

~~
·.:iUi
"c:
0'"
ul:l

...
M........

...J ....

'"~
a
I-
-'
>-......
....I
<C
Z
0;::
<C
Ze.::
w
I-~
'"0:
w
Z,..
0:
<C..
>-....u.u.
S
(9)
l-
X~
0:

C') ~
co 0

'1 u

~
N natural exposure
X exi,ting excavation
BH aackhoe bucket
B bulldozer blade
R ripper
E excavator
HA hand auger
DT dlatube

SANDSTONE, fine to mediumgrained
extremely to highly weathered,
orange brown & light grey

.
;_.-. oo-i'Fsr PIT TP 12 AT 2.On

Sf..(M RATE OF ffiCGRESS

-

3.0 _

-
-
-

N nil

~ 12.3
~nO"'ln.n<e

ranging to
"rUgl

support
-T-- timbering

!!!!!!
41o Jllr\ 78 water le're:l on do •• show,",
~Wilttr inflow
~w.tt1'r oUlflow

!!.21!l sample, and lests
USO undisturbed sample !iOmm

di.mater
o dbwrbed sample
N sl.ndard penetrOlion te't':
N' 51'T + sample feCovered
Nc SPi with solid cone
V YanG shear
P pre$Sureme:ter
Bs bulk ,ample
R refusal

•• I'

clcssiflc:ation ~Yh'lbols
and soil description
based on uoilied
classificatfon system

!!!2!lli!!:!
o dry
M moist.
W wel
Wp plastic limit

TOPSOIL _

RESIOOA1 -

BErn.<Xl< -

-

-

1

conslst.ncvldonsitv index
VS Very,oft
S soft
F firm
5t stiff
VSt v;ryslllf
H hard
Fb friable
VL very loose
L loose
MO meditJm demoo dense
VO very dense



Coffey Partners International pty LId
ACN 003 692 019

engineering log
excavation

COffEY
mlI

office job no: GJ652/1

pi! no:

TP13
sheet 1 of 1

client: ClUGHION 'PROFERTIES
principal:

project: PRoroSED RESIDEl.\TIAL SUBDIVISION
pit location; LOT 2 BWR AVThlJE, TERRIGAL

m

pit commenced: 4.5.93
pit completed: 4.5.93
logged by: BAS
chacked by: PM

material
soil tYpe: plasticity or particle characteristics.
colour, secondary and minor components

a.8m wide

R. L. su.face:

datum:

M

<.'>::.~"0",'"
<::c:~.... '"..c a. E
kPa

0000
0000

._NMV

Silty ClAY,medium plasticity,
mottled red brown & orange brown
some gravel

!l.QID samples and tests
USO undisturbed sample 50mm

diametero disturbed sample
N standard penetration lests:
N' 8FT + sample recovered
Nc 8FT wilh solid cone
V vans shear
P ple.nuterneter
Bs bulk sample
A refusal

equipment type and model: CASE 580E BAOOlOE
excal/ation dimensions;

'"~g

"'U~I....o c: 0 ....
..r:. QJ C. iIU.... Q.c.-E 123 511 ~

IN

~
~

~

3 mlol19,

.2

.~o
~~"'-- >-01 u· ...

1.0

-
2.0 _

-

-3.0 _

-

-
-

~uppon
.,=--- tlmbe-ring

!!!!!!

SP Silty SAND,fine to medium grainedl M
grey I trace clay, someroots

N nil
ptIn.ttatiOR 1 2 3

E=nOl!'i".nce
ringing 10
refuwl

",'"
3:~
~~ -g
e8

M IH>Wp

".">.""_C.:
2>-'"~.~.;;;Sau~

classiltcation symbols
and $011 dtscriptlon
based on unified
cl8ssifiCo1tion sys1em

molstur.
o dry
M mobt
W we.
Wp phntic limit

· • Jnotes 3
samples, .\1

oo",.••J~~;:,lilllJ
::::;

Gravel content increasing with
depth

SANDSIDNE, fine to coarse grained
red & orange brown _ I I I I I
END TFSl' PIT TP13 AT 1.7m

.,REFUSAL ON SANDSIONE

oo¥- 10 Jln 78 WlIIler le".:1on dau shown
~water Inflow
~W&le(OudIDIo'I

structure and
additional observations

TOPSOIL -

en....~
Q
f-...
>-
f-a.
...l«
2:
0;:.

~I I ..~~
0>a:
u.t

~. . ..
0:
c(
a.
>- ~u.t
U.
u. N nalural exposure
0 X ext$ting excavationu
Eil BH Backhoe bucket~ 8 bulldozer blade:I:
CJ R rippera: E excavator

M
>- HA hand augern.

e:- o OT dlatube
c u
1

RESIDJAL -

.BElROCl< -
-

conslstoney/density index
lis very soft
S ,oft
F firm
St sliff
VSI very.tiff
H hard
Fb friable
VL vety 10050
L loose
MO medium den.e
o den,.
VO very den ••



Coffey Partners International Ply LId
."eN 003 692 019

engineering log
excavation

COffEY
1m!

pit no:

TP14
sheet 1 of 1

office job no: G0652/1
client: auGHlTh~ PROPERITFS
principal:

project: PROPOSED RESIDENITAL SUBDIVISION
pit locatioll: l.DT 2 BElAR AVE1\l[JE,TFRRIGAL

m

pit commenced: 4.5.93
pit completed: 4.5.93
logged by: BAS
checked by: PJNP

0.8m wide

R. L. surface:

datum:

D

equipment type and model:

excavation dimensions:

CASE 580E BACKHOE
3 m long,

'"...~
c...
oJ

>-...
"-...
<C
Z
0
i=
<:z
'"'"...~
'"c::
'"~
~
"-
>-
UJ
U.
U.
0
u
Q...
:I:
2

M
~...

0 0
c '"I
~

c:aof
2 Qj ~...c: o ...

'" c. "
E a. 0; -

123 a ~
N

Q

ffi
§

~

key
N naturat exposure
X exi'ting excavation
8H Backhoe bucke,
B bulldozer blade
fl ripper
e excavator
HA hand auger
OT diatub.

..,

F1.0 :::..,. ,

--
.....,
-
-
--

2.0 ---
·
·-
·
-
-
·3.0 _

-
---
--
-

I material
np: llJasticilY or particle characlerislics,

!condary and minor components

Ie"C~o3:::
'5 -g

. E 3

I Ir;~
c.:
e>.. ~.~.~
c c
0"u"O

structure and
additional observations

Silty ClAY,low plasticity

ClAY, medium plasticityf IOOttled
orange brown & grey brown

. M H

SANDSroNE) fine to coarse grained
highly weathered, orange brown

END TESI' PIT TP14 Kr 1. 1m
REFUSAL ON SANDSTONE

N nil

~ 123
~n.r!lill.n ••

ranging tD
r~luAI

SUPDOlt
T--

~

·
timbering

~ 10 Jan 18 wlter lell'el on dille shOwn
"......-:wlt.r ~nfJ()w
~wattr ovcfto .....

---
r I I I

--
-
-
-
----
-
-
--
-
------
-
--
--
----
----
-
-
-

classificatiol1 symbols
Dna soU des:cr~ption
based on unilled
clo.. ifleotion sysum

!lllW samples and tests
U50 undislurbetf sample 50mm

diameter
o disturbed sample
N standard penetration leSIS:
N' SPT + sample recovered
Nc SPT with solid cone
V vane shear
P pressuremscer
5s bulk ,ample
A refusal

moisture
o--cTry
M moiJt
W wet
Wp planic limit

D

TOPSOIL

RESIOOAL

BEIROCK

cons:istency/domil'{ indtx
VS vory solt
5 soh
~ firm
5t stiff
VSt veryslill
H 11.rd
Fb friable
VL very loose
L loose
MO medium dense
o dens.
V 0 very dense



C"ney ?artners intemallooal Ply LId

&l1

TABLE 1

CLASSIFICATION OF RISK OF SLOPE
INSTABILITY

[, • !

II RISK OF EXPLANATION ; IMPLICATIONS FOR DEVELOPMENT I
jl INSTABI LITY ! i

,--, i I'
_." ~. ~ lr~'1 ~ (I" .,~~ • 'n~"c~ (1:;1 I ~ 1'1\ ~ ,,~ r.""-·"CV··· I"I~~~ •I VERY HIGH :'1,D:.~C::. OF .."'.,~:. \/., :t.w; :.>.L",~,,,,, \I .. I UlUl,ABL:. ~O:. :J~i:_ ...... ~~. .L::.wu :iAJOR
:;InC'lrA1"" I1lTf·~~. ·X,,\~,·~·,,- '''~~lB'' lav I G"Q"I11'Illo'1C" ',''''''1 ".,' "~~l~F,r"\ORIIY illpRO"" .I ,.V;,\ ... :. 'lI,cV .. _, :, ::,'w:t: ..'",' .. ;;;':'1 ::.:~"''':1. ;\~ ~\j:\:\ ",~,I ~, ••• w r.w, " '0. 1:1 II

I '/3V ('['''Il';) ·~H;; <:'l'1B·' ~"\v ;'I"\;"~''':' I';lO~I1"HNIC'L........ ~\,,\.. .\ i. 1_ "'." .. ..;;...... _~\ .. _.{v .. f... u .... _\,.t n

I I 1!1"11~r.I·I'A'i' jOlT \';;,r:,;:.<:, jV :l IS') 'FH'R II I l;l~ .. ..,LJ." .... 1 .fo.ll,_ .. vr. .•. I ;'\. t\ l\ • ...,

I • \e'l~ M'"" ~A~V ':" ~.,..,~:) ,:". I~:VII ! ~~!~~~~~lIN...... E. ..••lL. ,HA~ UuUAL. I
I ~(;'·1o·r"·~1)

I I . ""......

HIGH :nD~YC: OF Ac:m so:~ C~EEPO~ :mlOR O~11ULOPMI1NT R;;'~IllR·r"(lX~ AsniO~ G"OTI1Cl!!lII'Al I.... Lyl .~u:,!I.",v." '~(" ::. ~ .. "" I
II

S~:PS OR ~ocm.c~ I~snBi~r~Y; I.~ORKS REQUIRED. G~072CHNm.l ~NVEmGAnON
S~GNIFICA!lT lNSTABE'i?Y :m OCCUR ~~C:lS~ARv ~T~K 'I''''-j n];"~lnpMEN'l' 'IAv !IE I

II
,r, ... \<i.1 .... I .. v.. t.. ... :..~ ~ 'f ~ ..v.. • .•••

I ~URIKG AND Am~ :X~~E~~CtI~A!S H!GHER THAN USUA~~Y ACC:P~ED.
I '

I I CONDITlONS
I .

MEDIUM I ~V!DENCE OF FOSSIB~:: SOl~ CRE~P OR A DEVELOPMENT ~~S1R!C::O~S Y:AY BE REQUIRED.
snEP SOIL covmD ECPE; s:mmICANT ENGINEERING P:lACTIC:S SUm.BL~ TO HiLLSIDE I

1 ;NSTABHITY CAN BE ;XP?:CTED IFrE CONSTRUCTION ~EC:SSA~Y. GEOTECHNICAL
~ ~f ~~, ~ • ~ C'\9~ 1;'~ INVESTIGATION Y:AY 55 ~2EDED. RISK AFTER. DeL.OP',uN. DOwS NO: .. 1'.1.. DU~ .•"GBD

I f FOR THE SITE CONDITIONS. DeVELOPMENT GE~SRAL~Y so HIGE~~ THAN USUALLY

I ACC~mD.

LOW ~O ZVIOENCE OF !NS?ABI~IfY OBSERVED; GOOD BNGmmNG m,mc::s SUIrABLE FOR
INSTABILITY NOT EXPECrSD UNLZSS MAJO~ HmSIDE CO~ST~UCTION ~EQU!RED. RISK AFTER
SITE CHANGES OCCUR. DEVELOPMENT ~ORMALLY ACC~PTABLl.

VERY LOW TYPICALLY SHALLOW SOE. COVER WlTH FLAT GOOD ENGINEERING PRACTIC~S SHOULD BE
TO GENTLY SLOPING TOPOGRAPHY. FOLLOWED.

THIS TABLE IS AN EXTRACT FROM 'GEOTECHNICAL RISKS ASSOCIATED WITH HILLSIDE DEVELOPMENT" AS PRESENTED IN
1AUSTRAL IAN GEOHECHANICS NEWS', NUMBER 10, DECEMBER, 1985, WHICH DISCUSSES THE MATTER MORE FULLY,



IB
TABLE l. CLASSIFICATION OF RISK OF SLOPE INSTABILITY
ASSESSMENT OF RISK
A landslip (or landslide) is a downslope movement of a sailor rock mass as a
result of shear failure at the boundaries of the mOVing mass. The dominant
movement is laterai and failure takes place over a relatively short period.
Soil creep, which is slow and occurs without a well defined failure surface. is
not included as a landslip.
Natural hill slopes are formed by processes which reflect the site geology.
environment and climate. These processes include downslope movement of the
near surface soil and rocks; in geological time all slopes are unstable. The
area of influence of these downslope movements may range from local to regional
and are rarely related to property boundaries. The natural processes may be
affected by human intervention in the form of construction and related
activities.
It is not technically feasible to assess the stability of a particular site in
absolute terms such as stable or unstable. However the degree of risk of slope
movement can be assessed by the recognition of surface features supplemented by
limited information on the regional and local subsurface profile and with the
benefit of experience gained in similar geological environments. The degree of
risk is categorised below.

CLASSIFICATION OF RISK OF LANDSLIP WITHOUT DEVELOPMENT
CLASS EXPLANATION
LOW A landslip is very unlikely
MODERATE A landslip is unlikely
HIGH There is some risk of a landslip

CONSEQUENCES OF HILLSIDE CONSTRUCTION
It must be accepted that the risks associated with hillside construction are
greater than construction on level ground in the same geological environment.
The impact of development may be adverse and imprudent construction techniques
can increase the potential for movement.
Australian Standard AS 2870 - 1986 provides a damage classification that
relates to essentially vertical movements of masonry walls and is thus not
directly applicable to hillside movements. In the absence of a suitable
classification for hillside movements the range of damage categories from
negligible to very severe can be used as a general guide for damage potential
related solely to landslip.

CLASS DEVELOPMENT CONSTRAINTS DAMAGE POTENTIAL
EXTENT PROBABILITY

LOW Good Hillside Practice Slight Very Low
MODERATE Good Hillside Practice and Slight Low

site specific restrictions Moderate Very Low
HIGH Mo development unless major Moderate. High

engineering remedial works Severe l10derate
Damage to structures may
attributable to landslip.
expected even for good
probably reach at least a

occur due to a
In the absence

construction.
mode!:ate level.

number of causes additional to that
of a landslip slight damage might be

if a landslip occurs damage ~ould



TABLE 2 SOME GUIDEUNES FOR HILLSIDE CONSTRUCfION
0000 ENOlNEE:R.lNGPRACTICE POOR ENGINEERING PRACTICE

ADVICE

GEOTECHNICAL
ASSESSMENT

Obtain advice from R qualified, experienced g80teclnical consultant
at aorly stage of pllll'lning and before sl~e works.

Prepare detailed plan Rnd start site
works before geoteclnlcal advice.

PL~
SITE PLANNING Having obtained geateehnic:al advice. plan thl> davelopment with thll

Risk of I""tability and lmplioRtloos for Dev8lopmen~ in mind.
Plan de""lapment withO-uY~ard lor the
Risk 0 f Instability.

DESIGN At-D CCWSTRUCTION

HOUSE OESIGN Use flexible structurfls which incorporate properly designad brickwork, Floor plans which require extensive
timber or steel fram~, Umher or pllnel oladdlng. cutting and filling.
Consider Ulle of split levels. Movllment Intolerant structures.
Use decks for recreational areas where apprcpriate.

SITE CLEARING Retain natural vegetati .... Wherever practicable. Indllcrimiootely clear the alte.

ACCESS & DRIVEWAYS Satiefy requirements below for outs. flUs. retaining wans and drainage. Excavata and fill far site acceu before
Council specifications for <;lt1ldesmay need to be modified. geateclnloal advloe.
Driveways and parldng areal may need to be fully supported en pleN.

EARTHWORKS Retain natural contours wherever po.sible.

CUTS Minlml.e dep~. Large lcale cuts and benching.
Support with engineered retaining walls or batter to appropriate elope. Ul)Supported cuts.
Provide drainage m'! ... ures end erollon contro I. Ignore drainage requirement ••-,

FILLS Minimise height. - Loose or poorly compacted flU.
Strip vegetation and topsoil and key Into natural .lop~ prior to fillIng, Block natural,drall\B!l" linea.
Use and compact clean fill materials. Fill over existing vegetation and topsoil.
Batter to appropriate slope or .~port with engineered retaining wall. Include stumps, trees. vegetation. top-
Provld~ surface drainage and Appropriate stt>.urfaca drainage. soil. boulden, hulldi09 rubble eto (n fill.

ROCK OUTCROPS 3: Remove or .tah\lls8 bouldars which may btlCome unstable. Disturb or undercut detached blockll or
BOULDERS Support rook feces whp.re necessary. boulders.

RETAINING WALLS Engineer design to resist applied eoil and water forces. Coostruot a Itructurelly inadequate wall
F'ound on rnok where practicable. such as aandstone f1aqglng, brick or
Provide slbstll'face d""ina98 within wall baokfiU and lurface d....lnage on unrelnfotced blockwork.
•Iope abov". Lack of subsurface dmins and weepholes •
Comtruct wall as soon II. possible after cut/fill operation.

F"OUNDA TlONS Support on or withln rock where practioable. Found on topsoil, lcose fill, detached
UIiElrows of piers or strip fOllndntiona oriented up Hnd down slope. boulders or tNldereut aliffs.
Design for lateral creep pressures.
Backfill foundation excavations to 1!l(Cludel09re.s of surface water.

SWIMMING POOLS Engineer designed.
Support on piers to rock where practicable.
Provide with under-drainage and qravity drllin outlet whero practicable.
Design for hiqh soil pressures which may develop on uphill aide whilst
there may he little or I'll) lateral support on downhill side.

DRAINAGE
SURFACE Provioo at tops of cut and fill slopes. Dischargo at top of filii end cuts.

Discl>""ge to street drainage or natural water cOUT8es. Allow water to pond on bench areas.
Provide generous falls to PfflVftOtblockage by siltation and incorporate
silt ~raps. .
Line to minimiso infilt.ration and make f1eltible where posaible.
Special structures to disipata energy at chenges of slope and/or
direction.

SU8SURFACE Provide filter around s,hsurface drain.
Provide drain bohind ret<lining wall.,
Use flexible pipelines with access for maintenanoe.
Prevent inflow of surface water,

-,
SEPTIC & Usually requires pump-ollt nr mains silwer syst.ems1 absorption trenches Discharge sullage directly onto and into
SULLAGE may be pnssihle in Stlme I.,w risk areas. slopes.

Storage tanks should be water-Ught and adequBtely foun1od.

EROSION CONTROL 3: Control ern.ion a. t.hinmny lead to instability. Failure to obsllrve earthworkl and drain-
LANDSCAPING Revegetate cleared area. a90 rocommendatiol\! when landsoeplng.

DRAWINGS AID SITE VISITS ~G CONSTROCTION

DRAWINGS Buildin9 Application drawings should be viewed by geotechnical
consultant.

SITE VISITS Sitp. Visih by r.ol\Sultant m"y be appropriate durl09 construction.

INSPECTION AN) MAINTENANCE BY Owro.F.R
OWf\ER'S Clean drainll'J" systems; ropair broken joints In drair" end
RESPONSIBILITY leaks in $lClPly pipes.

Where structural distre •• is evident .""k advice.
If .eepsgo observed, determln" cause or leek advice on consequftncea.

'Tl\1t llhllb "" '~l".l fro .... ctOll:o-N!cAl. R15I<$ A5SOCtAT£O WITH H1L.L.~IDI: DI:VEl.OPME:NT.I p.... ntad I" Ay,\,.uon C•• m..,hanl ••
Newt, Nvmbn 10, Uas. ......,IcbdUcuun tN mtL\.tr Mt:lJ'"t fuUy. .
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1. INTRODUCTION 
 
 
 
Parkside@Terrigal is a proposed Community Title Home Based Business Park (HBBP).  The project is 
specifically designed for the needs of HBBP users, whether they be those;  
 

1. Running a small business 
2. Starting off a small business with a view to growth 
3. Winding back a larger business to a self managed size 
4. Looking for a lifestyle change through part / full time telecommuting 
5. Individuals returning to the work force without severing domestic commitments – such as recent 

mothers or 
6. Semi-retirees looking to remain in private employment on a full or part time basis. 

 
Whilst each of the above groups has slightly different needs, the project seeks as close as possible to fulfil 
the requirements of each of these user groups. 
 
Most importantly, Parkside doesn’t just seek to encourage these user groups to reside within the project, it 
demands through it’s own structure compliance from residents of the project with a number controls which 
will all bar require residents to be engaged in some form of HBB activity.  It is expected that the project will 
have a take up rate of at least 75% of homes by legitimate HBBP users  
 
The controls referred to above consist of four key mechanisms, below is a general description of these 
mechanisms and the roles they each play. 
 
 
Name  Description Nature of control Approval 

authority 
Enforcement 
Authority 

1) Planning 
Controls 

a) Zoning 
 
b) VPA commitments 
 
c) Conditions of Consent 
 

Behavioural and Built 
Form 
 
Behavioural and Built 
Form 
 
Behavioural and Built 
Form 
 

Council / DOP 
 
Council / DOP 
 
Council 

Council 
 
Council / 
Land owner 
Council 

2) Community 
Title Structure 

The Community 
Management Statement 
(CMS) sets out a number 
of By-laws being the 
rules of operation 
 

Generally behavioural, but 
some built form controls 

Council Community 
Scheme 

3) Architectural 
and Landscape 
design Controls 

The Architectural and 
Landscape design 
Guidelines are 
empowered by the CMS, 
a committee is convened 
within the Community 
scheme to oversee the 
operation 
 

Generally Built Form, but 
some behavioural  
controls 

Council Community 
Scheme 

4) Covenants Instruments such as 88B 
and 88E. 

Behavioural and Built 
Form 
 

Council Council 
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Collectively, each of these four methods of control are (over and above the usual Planning controls that 
already exist at the local Govt and State level) are intended to regulate; 
 

1. Behaviour of residents within the development in accordance with the intention of the project, the 
conditions of consent and in a socially responsible manner to protect the well being of other 
residents and neighbours. 

2. The Built form within the development in accordance with the intention of the project, the conditions 
of consent and so as not to detract from the amenity of the surrounding neighbourhood. 

3. Proper land management practices, through responsible maintenance regimes delivered by funding 
mechanisms which do not impact upon rate payers. 

 
Each of these four methods of control are set out in the following chapters. 
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1. Planning Controls 
 
The zoning of the site within the Gosford LEP will provide Council with a degree of security of 
implementation of the Home Based Business Park Concept. 
 
The Definition of “Home Office” / “Home Business” (contained within the draft instrument brings with it a 
degree of restrictions which are enforceable by Gosford Council, linked to the uses permissible upon the site. 
 
Refer to the LES for further discussion of LEP and VPA details. 
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2. Community Title Structure 
 

• What is Community Title? 
 
Community Title is a means of subdividing and titling land and improvements to allow for the individual 
ownership of some portions of the site (typically being the individual lots) and the communal ownership of 
other portions of the site (typically being the community amenity areas). 
 
Community Title then provides the mechanism for the raising of, and management of funds (via the 
Community Levy) from the Community Members in order to cover the cost of management of the Community 
Assets. 
 
Community Title then provides a lawful mechanism (through the use of By-Laws) to regulate housing types 
and finishes and some actions of its members for the security and benefit the Community.  These By-Laws, 
once established (upon registration of the subdivision), are enforceable under the Community Land 
Management Act 1989 and can only be changed by unanimous resolution by all Community Members. 

 
• What is Proposed at Parkside? 

 
Parkside is proposed to be subdivided under a Community Title Scheme in accordance with the Community 
Land Development Act 1989.  All roads through the development are proposed to be Public, however, all 
other land and open space within the development will form part of the Community Scheme.  The scheme 
will operate in accordance with the Community Management Statement which contains the ‘rules’ (by-laws) 
by which the scheme will operate. 
 
1. Community Property and Special Facilities 
 
The Community Parcel is proposed to include most of the site which is currently zoned 7c2, part of that 
portion of the site which is currently zoned 2A and part of the site which is currently zoned 7a (refer to Fig 1.0 
for detail). Some areas of the existing property will not form part of the community scheme, including the land 
which is proposed to be dedicated to Council as COSS. 
 
The community Parcel is proposed to be subdivided to form a number of private lots within the Community 
Scheme as well as a communal lot (Community Association Property) known as Lot 1 within the community 
scheme.  This Community Lot (Lot 1) will be made up of the following; 
 
1. The Riparian Areas – incorporating the Core Riparian Zone (CRZ) and Riparian Buffer areas. 
2. The Communal open space areas – incorporating recreational open space adjacent the riparian areas, 

primary recreational and business open spaces ( site of the business hub and common facilities) as well 
as the pocket park on top of the ridge. 

3. Areas of bushland to be conserved for biodiversity purposes (currently zoned 7c2) 
 
The extent of Community Association Property, land subject to specific management requirements and the 
Special Facilities Proposed are represented in Fig 1.1 below. 
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In addition to the ownership and management of open space areas, Community Property is also proposed to 
include a range of improvements (building works) which will be owned and managed by the Community 
Association, this Community Property will include; 
 

1. A Business Support Hub facility containing; 
i. Conference rooms 
ii. Meeting rooms 
iii. Office 
iv. Typing / Facilities area 
v. Coffee shop 
vi. Lounge / Multifunction / Function Space 
vii. Kitchenette 
viii. Store 
ix. Toilet Facilities 
x. Additional residential amenity such as a pool, gymnasium, library, tennis court etc 
xi. It may even include child minding facilities and children’s play areas. 

2. High speed communication network consisting of 
• Hub distribution point located within business support hub, containing hardware and 

software 
• The network of private underground optic fibre communication cables and associated 

hardware 
3. A wastewater reclaim system providing recycled water to all of the homes within the HBBP 
4. Outdoor space 
5. Water management Ponds and Swales 
6. Walkways / Cycleways 



AREA PROPOSED TO BE
LOT 1 (COMMUNITY
PROPERTY) UNDER
COMMUNITY SCHEME Figure 1.1
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4. General Provisions 
 
The following general provisions will be considered / included within the drafting of the Community 
Management Statement. 
 
Access 
The following access provisions will apply to users; 
 
User Group Type of access Facilities Cost Associated 
All Community Title  
members 
 

Unfettered All residential amenity FOC (covered by Levy) 

All Community Title  
members 
 

Unfettered All business support 
facilities and services 

Base level of services 
FOC (covered by Levy).  
Specialised services 
(such as room rental and 
typing assistance etc. 
subsidised user pays 
cover charge (collected 
on a do and charge basis 
through levy) 

General Public  Unfettered Unstructured open 
space, cycle ways, 
walkways etc. 
 

FOC 

General Public Restricted by area or by 
occasion 

Selected residential and 
business support 
amenity. 
 

User pays or on 
subsidised event basis, 
such as a visiting 
speaker etc. 

 
 
Maintenance 

• Maintenance and upkeep of Community assets will be the responsibility of the Community 
Association across the board at no cost to rate payers. 

• Behavioural provisions will be made to allow for breakage or replacement of damaged / lost items by 
responsible parties – particularly the HBB support services. 

• In additional to general maintenance a sinking fund will also be structured to cover the future cost of 
upgrades and technological advancement and replacement.   

• A maintenance and management plan will be prepared which details the Maintenance and 
Management requirements of the Community Assets.  This plan will form the basis of any sinking 
fund and future investment schedule. 

 
 
Financial Management 

• All Community members will be charged a quarterly levy to cover the financial costs of operation of 
the Community Scheme.  This levy covers every thing from maintenance to running costs, insurance 
to marketing, and technological advancement to consumables. 

• It is intended that the base levy will be approximately $3,200.00 p/a (based on 145 homes) – a major 
portion of which would likely be tax deductable to any legitimate HBB.  Over and above this base 
levy, specific services will be available on site on a user pays basis. 

• It is intended that all user pays services will be accessible by a unique security code device which 
logs usage (such as a swipe card) for later debiting of the user or adding to the value of the levy 

• The Community Association is to be free to generate revenue through it’s business activities, which 
may be returned to its members in the form of a levy subsidy or even a financial return, should one 
eventuate, such commercial activities may include, the leasing of space, the provision of business 
support services – such as typing etc, or the holding of an event – such as a conference.  
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5. Specific Provisions 
 
 
Additional Management Plans required 
It is anticipated that the following management plans will be drafted / have been drafted to facilitate ongoing 
management of the Community assets and scheduling of amenity.  These plans will be empowered by 
Community Management Statement; 
 

• Asset Management Plan – to incorporate; 
o Water Quality Management Plan – in accordance with the integrated water cycle 

management plan. 
o Vegetation / Bushfire Management Plan – in accordance with the BTA and Ecological 

reports 
o Asset Maintenance Schedule – to be prepared by a qualified building inspector and 

Engineers on completion of Civil and Architectural works. 
o Resource Management Plan – to be prepared which details the ongoing management of the 

Home Based Business Hub as a resource and considers issues such as staffing, event 
scheduling, consumables, investments, revenue raising etc. 

 
• Architectural and Landscape Guidelines 

 
• Business Management Guidelines 

 
 
See appendix 1 for an example of a Community Management Statement that has dealt with similar issues on 
recent project in the LGA. 
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3. Architectural and Landscape Design and Business 
Management Controls 

 
Architectural and Landscape controls 
 
Architectural and landscape controls will be contained within the “Architectural and Landscape Guidelines”, 
which will be annexed to the Community Management Statement.  The guidelines will set out specific 
provisions relating to the built environment (over and above those required by Council) designed to; 
 
1. Ensure a HBB is provided in every house. 
2. Ensure the quality of the built Environment 
3. To protect the amenity of neighbours 
 
The Architectural and Landscape Guidelines are implemented by the Design Review Committee (DRC), 
which is a sub-committee of the Executive Committee of the Community Association.  The Guidelines require 
all plans for development work to be submitted to the DRC for approval, before being submitted to Council, 
and again before work commences on site.  No building can be built upon the site that has not been 
approved (stamped and written approval issued) by the DRC. 
 
The DRC will comprise of the developer, during the initial development phase followed by a committee of 4 
people; 

1. 2 members of the Community Scheme (1 of which will be the developer whilst ever it owns a lot) 
2. 1 registered Architect 
3. A member of Gosford City Council Planning Dept – whilst ever it chooses to act in this capacity (this 

could be by a concurrence role) 
 
The Architectural and Landscape Guidelines will be drafted in both a written technical format as well as a 
graphic representative format, see appendix 2 for an example of Architectural and Landscape Design 
Guidelines applying to another recent project. 
 
The Architectural and Landscape guidelines will specifically contain requirements relating to the following. 
 
  
 
Category Provision 
Business A home office must be provided in each house which; 

 
1. Is no less than 25 sqm in size 
2. Is no more than 60 sqm in size 
3. Is located at the front of the house 
4. Has a separate front access door 
5. Is not part of a garage. 

 
Car Parking At least one visitor’s space, which is not part of a garage or part of an access 

driveway, must be provided on site. 
 

Car Parking Houses must be set back at least 7.5m to facilitate off street parking for visitors and 
staff. 
 

Signage Up to 2 business signs may be located on any lot, not having a combined area of 
more than 1.0 sqm. 
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Home Based Business Controls 
 
Business operation controls will be contained within the “Business Management Guidelines”, which will be 
annexed to the Community Management Statement.  The guidelines will set out specific provisions relating 
to the operational issues of Home Based Business designed to; 
 

1. Ensure an appropriate HBB is provided in every house. 
2. To protect the amenity of neighbours 
3. To assisting in providing a growth path and transition to a business outside of the HBBP. 

 
The Business Management Guidelines are implemented by the Design Review Committee (DRC), which is a 
sub-committee of the Executive Committee of the Community Association.  The Guidelines will require a 
business impact statement be prepared and be submitted to the DRC for approval, before business 
operations can commence on site.  No business can operate upon the site that has not been approved by 
the DRC. 
 
The DRC is the same DRC that over sees the implementation of the Architectural and Landscape Design 
Guidelines and will comprise of the developer, during the initial development phase followed by a committee 
of 4 people; 

4. 2 members of the Community Scheme (1 of which will be the developer whilst ever it owns a lot) 
5. 1 registered Architect / or Business Management consultant at the desgression of the ARC 
6. A member of Gosford City Council Planning Dept – whilst ever it chooses to act in this capacity (this 

can be a concurrence role) 
 
The Business Management Guidelines will be drafted in a written technical format.   
 
The Business Management Guidelines will specifically contain requirements relating to the following; 
 
Category Provision 
Business Type Business types must not be offensive (noise, odour, light emmitance etc) and 

consistent with a residential environment. 
 

Business Type No Retail outlets (shops) allowed, so as to limit traffic usage.  Some consideration to 
be given to retail frontage in row of houses adjacent community facilities. 
 

Business Type Single customer service providers such as General Practitioners, Hair Dressers, and 
Accountants Etc would be permissible. 
 

Business Type No Industrial / semi industrial uses allowed such as panel beaters, engineering, spray 
painting etc. 
 

Business Type No businesses, such as whare housing etc. which rely upon regular delivery and / or 
despatch of goods 
 

Parking All private vehicles to be contained within the lot. 
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Parking Garages not to be used for business purposes. 
 

Staffing A maximum of 2 employees in addition to the home occupants may be employed 
upon the site. 
  

Staffing Any staff vehicle must stand upon the site during business hours. 
 

Sales No business is to solicit upon the street, signage is limited to that contained within the 
Architectural Guidelines. 
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4. Covenants 
 
To ensure that the Home Based Business Park is operated under the proposed Community Scheme, the site 
would be subject to an 88E restriction requiring it to be developed and managed in accordance with the 
Community Title legislation.  In the drafting of this restriction Gosford Council would be the only authority with 
the power to vary the restriction.  In addition to this restriction a range of other restrictions under 88b or 88e 
would be registered in order to provide an additional level of control over a range of different aspects of the 
development.  Below is a brief description of these restrictions; 
 
Restriction 
Type 

Description Burden Benefit Authority  
Empowered 
To vary 

88E Site to managed as a Community Scheme in 
accordance with the Community Management 
Statement 
 

Entire site Community 
Association 

Council 

88B / 88E Riparian Corridor to be managed in accordance 
with the Riparian and Buffer zone Management 
Plan / Community Association to do the work 
 

Riparian 
Corridors 
on site 

Community 
Association 

Council 

88B / 88E Access to lots and Riparian Corridor to be 
managed in accordance with the Riparian and 
Buffer zone Management Plan / Community 
Association to do the work 
 

Riparian 
Corridors 
off site 
(special 
facilities) 

Community 
Association 

Council 

88B APZs to be managed in accordance with RFS 
requirements and findings of the BTA 
 
 
 

APZ on 
individual 
lots 

Individual 
lot owners / 
Community 
Association 
upon 
default 

RFS 

88B Management of APZ in accordance with RFS 
requirements and findings of the BTA 
 
 
 

APZ on 
Community 
Lot 

Community 
Association 

RFS 
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Appendix 1. 
 
Sample Community Management Statement 
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Appendix 2. 
 
Sample Architectural and Landscape Guidelines. 
 




