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As part of the Coffs Harbour Highway Planning Strategy Connell Wagner have been requested by the
Roads and Traffic Authority, Pacific Highway Office to undertake a desk top geotechnical study for the
upgrading of the Pacific Highway at Coffs Harbour.  The section of highway of concern for this study
runs from Englands Road, Sawtell through Coffs Harbour to just south of Sapphire (see Figures 1 and
2).  The aim of this report is to provide geotechnical input in to the current planning strategy study.

Connell Wagner have been requested to examine the following two route options:

1. Pacific Highway Upgrade Option – this option follows the alignment of the existing highway.
2. Inner Option – this option bypasses the main residential area of Coffs Harbour to the west and

follows the lower slopes of the Great Dividing Range.

The boundaries of the two corridor options are clearly shown on Figure 1 at the end of this report.

1. Introduction
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This investigation has been undertaken in two phases.  Firstly a desktop study was undertaken to
identify the main geotechnical constraints associated with the study area.  This was then complimented
by a field mapping exercise which aimed to ‘ground proof’ the information collected during the desktop
study and to produce a geotechnical terrain map of the study area.

2.1 Desk Top Study
A desk study of available geotechnical information was compiled from the following sources:

• Review of existing geological and topographic data including topographic, geological and
metallogenic study and mine data sheets and air photos.

• Discussions with the NSW Department of Environment and Conservation (DEC) and Coffs
Harbour City Council regarding registration of contaminated sites and potentially contaminating
activities within the study area.

• Discussions with the NSW Department of Infrastructure, Planning and Natural Resources (DIPNR)
regarding soil landscape and acid sulphate soil risk mapping of the area.

• Search of the NSW Department of Mineral Resources database for extractive resource
licences/permits and availability of construction materials.

• Consultation with local geotechnical consultant Holmes and Holmes Pty Ltd to provide local
knowledge of the area.

• Contact with Coffs Harbour City Council to provide information on Council operated construction
material resources and potentially contaminated public utilities locations such as landfill sites.

• Land use mapping sourced from NSW Agriculture as well as information regarding  potential
contaminants associated with landuse types.

2.2 Field Geological and Terrain  Mapping
Field geological and terrain mapping was undertaken by a senior geotechnical engineer over a three
day period from 12 to 14 June 2002.  The work involved inspection of the study area and mapping of
significant features such as the cuttings along the existing highway, other road cuttings, quarry faces,
and natural outcrops.  A total of 18 exposures were mapped and photographed. A ground proofing
exercise was also undertaken with regard to topography, drainage features, floodplains and back-
swamps etc.

2. Method of Investigation
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In addition to the desk study information presented in sections 3.1 to 3.7 below, a Coffs Harbour based
geotechnical engineering consultant was engaged by Connell Wagner to provide a separate desk
study report based on their local knowledge of the study area.  The report by Holmes and Holmes Pty
Ltd is presented in Appendix F.  Due to the limited amount of large scale geotechnical works
undertaken in the area the majority of their experience comes from residential and small scale
developments.  They have also undertaken a significant number of contamination assessment
investigations throughout the study area, the locations of the contamination tests presented in their
report are marked on Figure 8.

3.1 Topography and Landuse
Figures 1 and 2 show the topography and relief of the study area.  As an initial attempt to split the
study area up into different terrain units it would appear from the desk study of the topographic maps
and air photos that the area can roughly be divided into two topographic zones by the 50m contour as
shown on Figure 1.  For this study the area above the 50m contour has been referred to as the Hillside
area and the area below the 50m contour is referred to as the Lowland area.  It is noted that the
geology (refer to Section 3.3 below), also divides the study area into two similar areas however the
geology more closely follows the 10m contour.

Hillside areas
The topography of the hillside areas is characterised by steep slopes and ridges which rise up to
approximately 150-250m AHD.  Major ridge lines project from the Great Dividing Range such as the
obvious ridge to the south of Coramba that ends as Roberts Hill.  Numerous drainage channels, that
typically flow east to the lowland area, incise the hillside area.

Lowland areas
The topography of the Lowland areas is characterised by low undulating residual hills with gentle
gradients and alluvial floodplains including backswamps and dunes.  Coffs Creek and Newports Creek
are the main creeks that cross the area from the upland area in the west to the sea.

The attached Figure 4 shows the Current Best Land Usage (1979), this information has been sourced
from NSW Agriculture, Wollongbar Agricultural Institute.  The landuse classes indicated on the legend
for Figure 4 refer to the following:

B1 First class banana land
B2 Second class banana land
B3 Third class banana land
B4 Fourth class banana land

V1 First class vegetable & citrus land
V2 Second class vegetable & citrus land
V3 Third class vegetable & citrus land

The majority of the land available for agriculture is rated as second class vegetable and citrus land with
isolated areas of second and third class banana cultivating land.  The majority of the remainder of the
study area to the west and north of the agricultural land is currently part of the Orara East State forest.

3.2 Regional Geology
The NSW Department of Mineral Resources, Undated, 1 : 100,000, Geological Series Sheet SH 56 –
11 of Coffs Harbour and the NSW Department of Mineral Resources, 1992, 1 : 250,000, Metallogenic
Study and Mineral Deposit Data Sheets SH 56/-10 & SH/56 –11 of Dorrigo – Coffs Harbour indicates
the Coffs Harbour –Dorrigo area is subdivided into three main metamorphic rock units of Late

3. Results of Desk Study
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Carboniferous age (the 1:100,000 geological sheet has been used to compile the Geology of the study
area shown on Figure 3).  From north to south this includes the Coramba Beds, Brooklana Formation,
and the Moonbil Siltstone.

The regional metamorphic grade increases from north to south.  The rock types vary from lower grade
feldspathic wackes in the north to higher grade argillites and black siltstones in the south.  The
Coramba Beds overly the Brooklana Formation and both are strongly folded and faulted.

The study area is shown on the Coffs Harbour 1:100,000 geological sheet to lie within three geological
units.  The primary units are the Coramba and Brooklana Beds.

The Coramba Beds comprise metamorphosed sedimentary rocks including lithic and feldspathic
sandstone, minor siltstone, siliceous siltstone, mudstone, metabasalt, chert, jasper, rare calcareous
siltstone and felsic volcanic rocks. The Coramba Beds are further subdivided into the quartz poor to
quartz intermediate volcanic feldsathic sandstone that is found dominantly from Sapphire to the Great
Northern Railway line and a zone of quartz-poor to quartz intermediate volcanic feldsathic sandstone
underlying much of Coffs Harbour Central Business District (CBD).  To the south and west of the Coffs
Harbour CBD the area is underlain by the Brooklana Beds, which are undifferentiated

The Brooklana Beds comprise thin bedded siliceous mudstone and siltstone with rare lithic sandstone,
locally chert, jasper, magnetite bearing chert and metabasalt.

The third unit consists mostly of alluvial and estuarine deposits, termed Quaternary Alluvium, that have
been further defined as 'outwash alluvium and stream alluvium' and 'sand swamps and sand plains'.
The quaternary alluvial deposits extend up to 4km to the west of the coastline along the existing Coffs
and Newport Creek drainage paths, but are most widespread to the east of the study area associated
with swamps and back-barrier beach zones.

The geology of the study area is shown on Figure 3.  The lithology noted for the Brooklana Beds,
Coramba beds and Quaternary deposits (Q) on the geological map are described below:
• Qad Frontal dunes
• Qas Sand, swamps and sand plains
• Qal Outwash alluvium and stream alluvium.
• Clhb Brooklana Beds (Undifferentiated)
• Chlc Coramba Beds (Undifferentiated)
• Clhca Quartz poor volcanic lithic sandstone
• Clhcb Quartz poor to quartz intermediate volcanic feldsathic sandstone
• Clhcc Hornblende bearing quartz poor to quartz intermediate volcanic sandstone

The Coffs Harbour block has also been intruded by several igneous plutons including the small
Emerald Beach Ademellite located at Diggers Point and Look-At-Me-Now Headland.  It is composed of
medium-grained biotite monzogranite of Middle Triassic age, and features a contact aureole of biotite
hornfels where it intersects the Coramba Beds.

3.3 Soil Landscapes
The Coffs Harbour 1:100,000 Soil Landscape Series Sheet 9537 has been used to obtain soil data
information on the study area.  A detailed summary of the soil profiles associated with each landscape
grouping is incorporated in Appendix A.  Table 3.3.1 presents a summary of the soil limitations for each
soil material and Table 3.3.2 summarises the Landscape limitations for each soil landscape from within
the study area.  Both tables have been extracted directly from the Soils Landscape Report by Milford H
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B (1999) which accompanies the Coffs Harbour 1:100,000 Soil Landscape Series Sheet 9537.  The
location and distribution of the soil profiles is shown in Figure 5.

Suicide (su)
Suicide is associated with steep hills from 33% to 56% and dissected valleys on late
carboniferous metasediments.  The soil is of a colluvial origin and is generally in excess of 1.0m
thick. The main concern with this soil formation is stability of the steep colluvial slopes.  Low wet
strength, the steepness of the slopes and the potential for instability are of a concern for any
proposed foundations (eg embankments) and cuttings.  Suicide is typically only moderately
erodible.

Megan (me)
Megan is probably as wide spread across the study area as the suicide formation.  Megan is
typically found on rolling hills to hills on late carboniferous metasediments.  Slopes are typically
5-20% and occasionally up to 33%.  The soils are typically of hillwash or residual origin
comprising silty clays and major slope stability problems are rare except on locally steep slopes.
The soils are generally in excess of 1.0m thick, posses low wet strengths and is high to very
highly erodible.

Ulong (ul)
Ulong is similar in nature and is associated with similar land forms as Megan.  If anything Ulong
is found on slightly flatter relief than Megan ie undulating to rolling hills as opposed to rolling
hills.  As with Megan the soil is characterised by low wet strength silty clays generally greater
than 1.0m thick, however Ulong is only moderately erodible.

Moonee (mo)
Moonee is not very widespread across the study area and is associated with footslopes and
drainage plains.  Slopes with Moonee soils are typically only 3% to 5% and below 20m
elevation.  The main concerns with this soil are permanently high water tables and seasonal
waterlogging.  Moonee is highly erodible and most likely compressible, it is likely to cause
settlement problems for fill embankments and culvert structures founded on the soil.

Coffs Creek (cc) and Dairyville (da)
These soils are found along the creek alignments and are associated with the creek floodplains.
Dairyville is only found on the upper reaches of the creek and is unlikely to influence the project.
Coffs Creek is found on the mid to lower reaches of the Coffs and Newport Creeks and will
influence fill embankments and culverts associated with creek crossings.  Coffs Creek is typified
by deep (greater than 1.5m deep) poorly drained, alluvial gravels, sands, silts and clays.  The
areas are often waterlogged and have permanently high water tables.

Newports Creek (np)
This soil landscape is concentrated on the low lying level floodplain areas adjacent to the
existing Pacific Highway.  The soil is characterised by up to 1.0m of clayey silty alluvium
overlying grey estuarine clays.  The Newport Creek soil is extremely erodible, highly
compressible and possesses low subgrade CBR’s.  Fairly extensive subgrade treatment and
quantities of unsuitable material should be expected along sections of the alignment underlain
by this soil landscape.
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Table 3.3.1: Soil Limitations for each Soil Material

Physical Limitations Erosion Permeability Toxicities Fertility
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Table 3.3.2:  Landscape Limitations for Each Soil Landscape

Slope Stability Drainage Erosion Soil

St
ee

p S
lop

es

Ma
ss

 M
ov

em
en

t
Ha

za
rd

s
Ro

ck
fal

l H
az

ar
d

Flo
od

 H
az

ar
d

W
ate

rlo
gg

ing

Pe
rm

an
en

tly
 hi

gh
wa

ter
 ta

ble
s

Se
as

on
al 

W
ate

rlo
gg

ing

Hi
gh

 ru
n-

on

W
ate

r e
ro

sio
n H

az
ar

d

W
ind

 er
os

ion
 H

az
ar

d

W
av

e e
ro

sio
n H

az
ar

d

Sh
all

ow
 S

oil
s

No
n-

co
he

siv
e s

oil
s

Fo
un

da
tio

n H
az

ar
d

Ro
ck

 ou
tcr

op

Coffs Creek
Dairyville
Megan
Moonee
Newports Creek
Suicide
Ulong

Key Widespread Occurrence
Localised Occurrence

3.4 Acid Sulphate Soils
DIPNR was contacted to obtain the latest editions of the relevant Acid Sulphate Soils Risk Maps for the
study area.  The Coffs Harbour (Ref 9537N3 rev 2) map was used to compile an acid sulphate soils
map for the study area, which is presented in Figure 6.

The acid sulphate soil risk map indicates that low risk and minor areas of high risk can be found within
the study area.  The acid sulphate soils are typically associated with soils below 5m AHD and hence
are restricted to the low lying coastal areas.

In the study area acid sulphate soils are concentrated along the existing Pacific Highway Option.  In
general the soils are classified as low risk acid sulphate soil potential with the exception of minor areas
north of Korora and adjacent to the Great Northern Railway line which are noted as high risk.

3.5 Groundwater Bores
DIPNR was contacted with regard to their database of existing water bores located within the study
area.  This data was utilised to produce the location plan for the water bores, Figure 7 (note not all
supplied bores were within the study area, some fall outside the plan area and are not marked).  A full
set of the groundwater bore information received from DIPNR is contained in Appendix B; a summary
table of the data is contained at the beginning of Appendix B.

The DIPNR data base shows that groundwater yields from bores in the Coffs Harbour area are
generally less than 1.0 litre per second (l/s) and the majority of the water bearing zones are within the
fractured bedrock.  The exception to this are the bores within the alluvial deposits to the east of the
existing highway alignment where shallow bores in sands and gravels produce yields as high at
22.0l/s.  It should be noted that the accuracy of the geological descriptions (provided by the water bore
drillers) is questionable at times, particularly with reference to the records of Basalt that are more likely
to be siliceous argillite.  However the depth of the soil rock interface is more likely to have been
recorded accurately and hence this is considered to give a reasonable indication of the expected soil
cover within the study area.



Coffs Harbour Highway Planning Strategy - Coffs Harbour Section
Geotechnical Desk Study and Field Mapping Report

FILE T:\JO\FINAL REPORTS\WP3 GEOTECHNICAL 16 FEB.DOC  FEB 2004  PAGE 8

DIPNR also supplied a copy of the Coffs Harbour Local Government Area (CHLGA) Groundwater
Status Report and Map Notes which is included in Appendix C.  Deep cuttings along the Inner Option
alignment may affect the local groundwater regime by causing a local draw down affect.  The
Groundwater Status Report makes the following important comments that should be considered at
cutting locations due to the potential risk of adversely affecting existing bores due to draw down of the
water table caused by excavating the cutting close to existing groundwater bores:

‘In the CHLGA, groundwater occurs in all the rock formations to varying degrees with the greatest
supplies being encountered in the more highly fractured and structurally deformed Carboniferous
rocks.  Generally the deeper a bore is drilled the more water bearing zones are intersected, thus slight
increase in yields are likely to be obtained by deeper bores.  At present, most groundwater pumpage in
the fractured rocks and alluvium is from shallow aquifer zones less than 30m from the surface.’

‘The metamorphic rocks of Coffs Harbour Block are typically thought to have a low porosity as they are
principally composed of fine grained sedimentary material that have undergone low grade
metamorphism forming interlocking crystals.  The tectonic stresses exerted on the CHLGA during
structural deformation have caused folding and faulting increasing the porosity of the rocks.  Physical
and chemical weathering can also increase the rock porosity and the weathering is often more intense
along the fracture surface where a plane of weakness exists.  It can therefore be difficult to definitively
class the groundwater potential of these rocks as the recorded bore yields can change considerably
over short distances.’

3.6 Mineral Resources and Construction Materials
The NSW Department of Mineral Resources were contacted with regard to performing a search of their
databases for existing mineral exploration licenses, mining leases, quarries and borehole information
that may be located within the study area.

The results of the search revealed two current mining titles in the area surrounding the main study
area.  The location of the mining claims are shown on Figure 7.  The two mining claims are adjoining
mining claims, with the current title identifications MC-242-1992 and MC-243-1992.  They are located
close to the existing highway alignment just north of Korora.  The titles cover the exploration and
mining of the minerals: antimony, arsenic, barytes, bismuth, cadmium, chromite and cobalt, over
approximately 6.25 hectares.  The NSW Department of Mineral Resources did not indicate any
proposed or pending leases within either route corridor.

The results of the search for locally operating pits and quarries in and around the study area are
detailed in Table 3.6.1.  The locations of the pits and quarries with respect to the study area are
presented in Figure 7.  No laboratory test information could be sourced for materials from the currently
operating quarries in the Coffs Harbour area, however laboratory test results have been sourced for
materials produced by Woolgoolga Quarry.  The lab results show that the argillite material generally
conforms to the RTA specification for DGB 40 and discussions with the testing lab indicate that DGB
20 can also be produced from the quarry.  However in both cases the C ratio tends to be a little high
and it is necessary to blend sand with the product to ensure conformance with the RTA specifications.
The lab results also indicate that the material is suitable as an aggregate for concrete according to AS
2758.1 1998.  It is expected that the material produced from the quarries indicating argillite rock will be
similar to those quarried at Woolgoolga.

Materials won from cuttings are expected to be suitable for re-use as general fill material but may
require stabilisation in order to achieve the select material requirements.  It is possible that material
won from deeper cuttings in argillite will be suitable as pavement materials.
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Table 3.6.1: Pits and Quarries within Study area

Figure 7
Reference

Name Host rock type Main commodity Development Operating S117 Company

1 Bradley park Site Sand? Unprocessed construction materials Prospect No No
2 Coffs Creek Alluvium Sand – construction Naturally Rehabilitated? NK No
3 Boambee Creek Sand Pit Alluvium Sand – construction Naturally Rehabilitated NK No
4 Boambee, Coffs Harbour Alluvium Sand – construction Intermittent harvesting Yes Yes WJ & K R Golden
5 Macauleys Beach Sand and

Gravel Deposit
Alluvium Sand/gravel – undifferentiated Naturally Rehabilitated NK No

6 End Peak Quarry Argillite Coarse aggregate – armour stone Quarry Intermittent Yes SRA of NSW
7 South Coffs Island Quarry Argillite Coarse aggregate – armour stone Abandoned quarry No No
8 North Boambee Quarry Argillite Coarse aggregate – hard rock Quarry Yes Yes CSR Limited

(Sawtell)
9 Bonville Quarry Argillite Coarse aggregate – hard rock Quarry No Yes RTA (Port

Macquarie)
10 Landrigans Quarry Argillite Coarse aggregate – shale Small pit? Yes Yes Kerita Holdings

Pty Limited ?
11 Lucas Quarry, Coffs Harbour Argillite Coarse aggregate – shale Small pit? Yes Yes Boral
12 Ryans Pit Argillite Unprocessed construction materials Naturally Rehabilitated NK No
13 Wills Pit Argillite Unprocessed construction materials Naturally Rehabilitated No Yes
14 Park Beach North Beach sand Sand – construction Naturally Rehabilitated NK No
15 Park Beach Central Beach sand Sand – construction Naturally Rehabilitated NK No
16 Boambee Beach Beach sand Sand – construction Prospect? NK Yes
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Figure 7
Reference

Name Host rock type Main commodity Development Operating S117 Company

17 Pine Brush Gravel and
sand

Decorative aggregate – gravel Old pit? No No

18 Metasediments Coarse aggregate – armour stone Old pit? NK No
19 Metasediments

– argillite
Unprocessed construction materials Quarry NK No

20 Metasediments
– argillite

Unprocessed construction materials Old pit? NK No

21 Red Hill Hard Rock Quarry Metasediments
– argillite

Unprocessed construction materials Quarry Yes No Boral

22 Metasediments
– argillite

Unprocessed construction materials Old pit? NK No

23 Highway Gravel Shale Unprocessed construction materials Old pit? NK No
24 Grants Quarry Shale Unprocessed construction materials Old pit? NK No
25 Rubbish Tip Quarry Shale Unprocessed construction materials Old pit? NK No

S117- Section 117, indicates whether or not the resource is protected from development encroaching on the area (ie restriction on the proximity of housing etc).
NK- Not Known
? – Data possibly unreliable
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3.7 Soil Contamination

The DEC in Grafton and Coffs Harbour City Council were contacted regarding 'known' groundwater
and soil contamination in and around the study area.  Both the DEC and Coffs Harbour City Council
indicated that no contaminated soils or groundwater were either identified, or recorded, in their
databases.

NSW Agriculture was also contacted with regard to known areas of soil contamination associated with
cattle tick dip sites and/or banana plantations.  The results indicated that no known occurrences of soil
contamination had been identified as a result of the banana plantations located within the study area.
The search of cattle tick dip sites revealed one cattle tick dip site located off Albany Street in Coffs
Harbour. However, this site is not within the currently considered route corridors.  All the other cattle
tick dip site where located at least 10kms from both route options and have been ignored for the
purposes of this study.  The location of the cattle tick dip site in marked on Figure 8.

As part of the desktop study Holmes and Holmes Pty Ltd, a local consultant was engaged to provide
input based on their local knowledge.  Holmes and Holmes have undertaken numerous contamination
assessments in the area.  The results of their investigations are provided below and the locations of
the tests are shown on Figure 8.  The assessment criteria adopted are the health based investigation
levels ‘NEHF D and NEHF E’ as defined by the National Environmental Health Forum (NSW EPA
1998).

Table 3.7.1: Results of Contamination testing Undertaken by Holmes and Holmes Pty Ltd

Figure 8
Location Number

Arsenic
(mg/kg)

Lead
(mg/kg)

Organo-
chlorides
(mg/kg)

Remarks

1 17 11 0.01 4 pt composites
2 9.9 12 0.01 4 pt composites
8 5.5 19 <0.02 5 pt composites
9 26 24 <0.02 5 pt composites
10 7.5 29 <0.02 5 pt composites
16 12 20 0.14 4 pt composites
17 39 30 0.96 4 pt composites
18 29 35 0.12 4 pt composites
26 6 16 <0.02 5 pt composites
32 78 21 0.06 individual
35 175 66 0.11 individual
37 42 33 0.26 4 pt composites
41 nt nt 0.08 5 pt composites
49 92 41 0.26 4 pt composites and individuals
51 13 14 <0.02 4 pt composites
54 170 34 0.35 4 pt composites
55 54 25 0.11 individual

Assessment Criteria (mg/kg)
Arsenic Lead OC’s

NEHF D 400 1200 40
NEHF E 200 600 20

Note number are not consecutive as test locations outside the study area have been ignored
NEHF D Residential with minimal access to soil
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NEHF E Parks and recreational open space, playing fields
ESV Ecological Screening Value
nt Not tested

These results indicate that all the samples tested are below the lowest acceptance criteria and it is
therefore expected that there will be a low probability of large scale contamination within the study
area.
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Interpretation of the topography at desk study stage indicated two distinct terrain units namely the
Hillside area and the Lowlands area.  However, the geological and terrain mapping fieldwork exercise
identified an additional terrain unit of alluvial material within the Lowlands area.  The field mapping was
also able to ground proof and adjust terrain boundaries as appropriate.   The terrain names were then
adjusted to better represent the findings of the field mapping exercise.  The field mapping identified
three terrain units namely:

• Steep slopes, ridges and upland areas - Residual
• Undulating footslopes - Residual
• Alluvial floodplains and backswamps - Alluvial

The extents of each terrain unit are presented in Figure 9 and are described in more detail in Section
5.1.  Reference should also be made to the photo-interpretations of the 17 cutting/exposures, in
Appendix G, that were inspected as part of the field mapping exercise.  The locations of the mapped
exposures can be referenced in Figure 8.

The steep slopes, ridges and uplands areas are part of the Great Dividing Range, which along this
section of the coastline, extends east virtually to the coast and in places extends finger like steep
ridgelines right down to the coast line often ending in rocky headlands.  These ridges typically
comprise highly silicified very hard argillite bedrock and are less deeply weathered than the footslope
areas.  Cutting 9, Red Hill Quarry is typical of the material comprising the ridges.

At the base of the main escarpment face and at the base of the finger like ridge lines are the
undulating footslopes, which are typically gently undulating slopes.  The undulating footslopes are
more deeply weathered to silty clays and low strength completely leached argillite.  Many of the
cuttings along the existing highway have been made through this material.  The cuttings are typically at
45 degrees and show numerous signs of erosion and fretting of the face, major slump type failures as
well as wedge, planar and toppling type failures of the slightly more competent material.   Cutting 1 on
the Pacific Highway is a classic example of the slump type failures found in many of the cuttings in the
footslope type material.  No evidence of recent large scale slope instability was noted during the field
mapping exercise however it is known that numerous slope failures have occurred within the colluvial
slopes above Bruxner Park Road, associated with road cuttings in to the colluvium.

The alluvial floodplains are generally confined to within 1.0km of the coastline but extend inland along
the more major creeks towards the escarpment face.  After rain some of the low lying floodplains and
backswamps have areas of surface water and are boggy underfoot.

4. Results of Field Geological and Terrain
Mapping
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The first part of the discussion aims to assign general geotechnical characteristics to the identified
terrain units.  The second part of the discussion identifies a number of key geotechnical issues that
may arise in the development of each of the two route corridors.

Both sections of the discussion must be viewed as preliminary and only sufficient as a general
planning aid.  No subsurface investigation has been undertaken on either route corridor, the only
fieldwork carried out during this stage was the field mapping exercise that comprised of surface
observations only. The information collected is not sufficient to provide concept design input.  Hence
comments on such issues as cut batters slopes and expected subgrade conditions are meant to be
generalised comments. Extensive additional investigation during subsequent stages of the project
development and design will be required in order to confirm and develop these general geotechnical
comments/issues into the concept and detailed designs.

5.1 Terrain Unit Characteristics
The geological and terrain mapping exercise described in Section 4 identified three main terrain units,
namely:

• Steep slopes ridges and upland areas - Residual
• Undulating footslopes - Residual
• Alluvial floodplains and backswamps - Alluvial

The extent of each unit is shown on Figure 8.  The expected general characteristics of each of the
units are summarised in the following section.

5.1.1 Alluvial Floodplains and Backswamps
Topography
The majority of the alluvial landscape lies between RL 5 and RL10 mAHD, along and to the east
of the existing highway.  This area consists of flat backswamps behind the beach dunes and
mainly affects the Existing Highway Corridor.  The alluvial floodplains are associated with the
lower reaches of Newports and Coffs Creeks that traverse the study area.  The floodplains
quickly recede as the topography rises steeply to the west and the alluvium becomes restricted
to the creek beds.

Vegetation and Landuse
The majority of the alluvial floodplains have been developed as the CBD urban and peri-urban
areas of Coffs Harbour.  Other major developments on this terrain unit are the racecourse,
airport and golf course.

Anticipated Subsurface Conditions
This terrain unit is expected to be characterised by a deeper soil profile with a shallow water
table.  During periods of high rainfall the backswamp areas that have not been developed or
drained may become waterlogged and boggy and could be slow to drain.

Soils
The alluvial soils are expected to comprise silty clays with interbedded sand and gravel layers,
overlying weathered argillite bedrock at depth. The quaternary sediments are fairly restricted in
extent within the study area and are typically found in low lying areas below the 10m AHD
contour along the major drainage channels of Coffs and Newport Creek.  These sediments are
likely to (i) comprise deep clayey soils with minor sand and (ii) be potentially compressible.

5. Discussion
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The weathering products of the Brooklana and Coramba beds are typically sandy or silty clays
and high plasticity clays. Areas of low CBR strength clays can be expected as well as reactive
clay mineralogy (halloysite).

Acid sulphate soils are indicated on the DIPNR risk maps in the vicinity of both Newports Creek
and Coffs Creek.  Typically the maps indicate a low risk of acid sulphate soils below 1.0m
depth, however there are minor areas of high risk and minor areas of low risk at or close to the
surface.  Detailed investigation and testing of the soils will be required to verify the mapping.

Subgrade CBR values are expected to be low where clayey soils are encountered, the higher
the sand content in the alluvium the higher the subgrade CBR is likely to be.  The Coffs Creek
soil landscape is noted as being moderately erodible, however the Newports Creek soil
landscape is noted as being extremely erodible.  Both soil landscapes are noted as having low
wet bearing strengths.

Rock
From previous investigations around Woolgoolga we have found that the rock level is often in
excess of 20m deep.  The rock can be expected to be more deeply weathered than in the other
terrain units.

5.1.2 Undulating Footslopes - Residual
Topography
This unit comprises the mid to lower slopes between the alluvial areas and the steep slopes
associated with the Great Dividing Range scarp face and the steep ridges that protrude from
the range towards the coastline.  The slope grades are generally between 10 - 30%.

Vegetation and Landuse
A variety of vegetation and landuse types occur on this terrain.  On the upper reaches of this
unit is the start of the banana cultivation.  The majority of the remainder is used either for fruit
and vegetable cultivation or grazing land.  Part of the urban area of Coffs Harbour also falls on
this terrain unit.

Subsurface Conditions
This terrain unit is expected to comprise more deeply weathered residual soils than the other
residual soil unit associated with the steep slopes and uplands. The water table can be
expected to be shallow on the lower slopes towards the creeks. Within the higher reaches, the
water table is likely to be deeper and probably within the bedrock profile.

Soils
The weathering products of the Brooklana and Coramba beds are typically sandy or silty clays
and high plasticity clays, areas of low CBR strength clays can be expected as well as reactive
clay mineralogy (halloysite).  The soils are expected to comprise stiff to hard medium to high
plasticity, silty clays overlying siliceous argillite bedrock.  The DIPNR groundwater bore number
57 (Figure 7) is located on this terrain unit and indicates 13m of clay over shale (argillite)
bedrock.

The subgrade CBR of this clay material is expected to be low.  Moonee and Megan soil
landscapes cover most of this terrain unit. The soil landscape mapping indicates that these soils
are typically moderately to very highly erodible.  Both are also noted as having low wet bearing
strength and slopes comprising Megan soils are occasionally prone to slope instability.
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Rock
The underlying bedrock is generally expected to be argillite.   The upper layers of the argillite
are expected to be leached and breakdown to silt in the hand or under hammer blows as
revealed in many of the cuttings that were mapped.  However areas of hard, dark blue grey
siliceous argillite may also be encountered.  The depth of weathering can be expected to be
variable.  Defect spacing and orientation can also be expected to be variable due to the
regional folding and faulting.

5.1.3 Steep Slopes, Ridges and Uplands – Residual
Topography
The slopes and ridges of this terrain unit rise steeply from the coastal area with gradients
ranging from 30% to 60%.  The upland areas rise to over 250m AHD and are often deeply
incised by drainage lines that flow down the scarp face of the Great Dividing Range.  Major
ridge lines also project from the scarp face such as the obvious ridge to the south of Coramba
that ends as Roberts Hill.  Deeper cuts and higher fills will be required for any sections of the
road alignment within this unit, however this may have the advantage of producing more
suitable construction materials and hence reduce the requirement for expensive imported
materials.

Vegetation and Landuse
The majority of the steep slopes and ridges are either forested or used for banana cultivation.
The bananas favour the north facing slopes that are more sheltered from the often strong
southerly winds.  The cultivation of bananas was anticipated to be a source of contamination
within this terrain unit.  However contamination testing by Holmes and Holmes within the
banana plantations, did not reveal significantly elevated contamination levels at the sites tested.
The upland area to the west of the Great Dividing Range scarp face is predominantly State
Forest land consisting of Wedding Bells State Forest and Orara East State Forest.  The forests
consist of large tracts of eucalypt forests and areas of remnant rainforest.

Subsurface Conditions
The water table is only expected to be encountered at depth within the rock mass of the steep
ridges, which may impact deep cuttings in this terrain unit.

Soils
The soils are expected to comprise stiff to hard medium to high plasticity, silty clays overlying
siliceous argillite and or greywacke.  The soil cover is expected to be shallow as can be seen in
many of the cuttings that were mapped in this terrain unit.

The soil landscape mapping indicates that the residual soils (Megan) can be expected to be
highly to very highly erodible whereas the colluvial soils (Suicide) are moderately erodible.  CBR
values for the residual soil can be expected to be similar to that encountered in the footslopes
terrain.  Localised and widespread occurrence of major slope instability can be expected in the
Megan and Suicide soil landscapes respectively.

Rock
The siltstones mudstones and shales of the Brooklana and Coramba beds are variably
weathered and often contain layers of marginally rippable siliceous argillite materials.  This can
present excavatability problems as well as variable founding conditions for structures.  Variable
weathering also creates problems with batter slopes, as typically batters have to be laid back to
suit the most highly weathered materials.  Currently batters along the existing Pacific Highway
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show signs of instability in numerous places.  The instability is generally associated with
residual soil to highly weathered rock materials exposed in cuttings.  The fine grained nature of
the rocks means that they are generally more susceptible to slaking and durability problems.
Controlling surface water run-on and cut face treatment are likely fairly extensive.

The steeply dipping, folded and faulted nature of the beds means that planar, wedge and
toppling failures are likely.

The rock is the primary medium affecting road alignments through this unit.  The rock is
expected to be predominantly siliceous argillite.  The rock is expected to be typically weathered
and leached for some depth before becoming more silicified and marginally rippable.  The
protruding ridgelines that the Inner option cuts through can be expected to be hard rock
excavation of silicifed argillite.

All the levels of the rock mass are expected to be highly fractured and often fragmented.
However the depth of weathering and vertical extent of each of the zones may vary wide and
randomly across the study area.  This can be seen by noting the large range of depths of
weathering seen in the field mapping photo-interpretations.

5.2 Geotechnical Issues Affecting the Proposed Routes
This section discusses the main geotechnical issues, which are anticipated to affect each of the route
corridors.  A preliminary assessment of the likely impact these issues may have on the planning of a
road through each of the corridors is also provided.

5.2.1 Existing Highway Corridor
Route Description
This corridor follows the alignment of the existing Pacific Highway from approximately 100m
south of the Englands Road roundabout to the junction with Campbells Close just south of
Sapphire.  The existing Highway alignment commences in the south by traversing the alluvial
area associated with Newports Creek.  The Highway then traverses a ridgeline through two tight
bends before descending on to the alluvial floodplain associated with Coffs Creek.  The
alignment then crosses a second ridge on the out skirts of the CBD again through several tight
bends.  The rest of the alignment to Sapphire traverses uplands terrain associated with the
lower slopes of the Great Dividing range that come down very close to the coast along this
section of the Highway.

Bridge/Interchange Structures
The following generalised foundation types and conditions can be expected for possible bridges
and interchange structures:
• Alluvial Terrain Unit: Piled foundations bored or driven are expected to be the most

appropriate foundation type for structures within this terrain unit.  Piles will probably need to
be taken down to the underlying weathered argillite.  The possible presence of dense
gravel layers and high groundwater  may cause collapsing of bored pier excavations
(requiring pier liners) or premature refusal of driven piers.

• Undulating Footslopes: Piled foundations, bored or driven, or shallow pad footings are
expected to be suitable foundation types.  The foundations should be taken down on to the
weathered argillite.

• Steep slopes, ridges and uplands: Piled foundations, bored or driven, or shallow pad
footings are expected to be suitable foundation types.  The foundations should be taken
down on to the weathered argillite.



Coffs Harbour Highway Planning Strategy - Coffs Harbour Section
Geotechnical Desk Study and Field Mapping Report

FILE T:\JO\FINAL REPORTS\WP3 GEOTECHNICAL 16 FEB.DOC  FEB 2004  PAGE 18

Fill Embankments
Widening of fill embankments and new fill embankments to accommodate new interchange
structures may be required.  The majority of the embankments along this section are expected
to be reasonably low.  If they are constructed from material won from widening of shallow
cuttings then the material can be expected to be weak and will break down to a silty clay when
compacted in to the embankment.  More competent rock won from any proposed tunnelling
operations have a greater potential to be more suitable as a select fill material.

Embankment subgrades within the residual terrain units are expected to be reasonably
competent due to the expected limited thickness of soil cover over the bedrock.  Fill
embankment subgrades are not expected to require major treatment  to support the anticipated
low fill (<10.0m) embankments.  Embankment subgrades within the alluvial terrain unit may
require foundation treatment depending on the thicknesses of compressible material
encountered below the foundation level.  Foundation treatments may include embankment
preloading, installation of wick drains, toe berms or construction staging.

Tunnels
It is expected that the rock encountered in tunnels through the ridges may be highly silcified
argillite.  If this is the case then hard rock tunnelling methods would have to be employed using
road headers and/or drill and blast methods.  The high quartz content and high unconfined
compressive strength of the material would result in significant wear on machinery.  The highly
fractured nature of the rock as well as the regional folding and faulting will mean that a complex
and variable geological structure can be expected.  Extensive detailed geotechnical
investigations will be required to ensure effective tunnel support can be designed.

Hard rock won from tunnels is expected to be suitable for reuse in fill embankments and may be
suitable as select fill or pavement layer works materials.

Cuttings
It is expected that upgrading along the Existing Highway Option, will not involve major changes
to the existing highway grade (except at tunnel locations), therefore the cutting heights are
expected to remain similar to the height of the current cuttings.  The current cuttings are
typically laid back at 1V:1H for their full height.  Many of the existing cuttings show signs of
serious erosion of both soils and weak rock material as well as slumping, toppling, planar sliding
and wedge type failures of the rock mass.  The fine grained nature of the weathered and
leached argillite as well as the very closely spaced defects has lead to the poor performance of
the existing Pacific Highway batters.

As part of any upgrading works all the batter slopes from ground surface to at least 7.5m should
be flattened to 1V:2H, if this is not possible due to width restrictions then additional support and
face treatment would have to be considered.  In addition the batter slopes should be topsoiled
and grassed to minimise erosion of the fine grained soils and weathered rock mass.  The
majority of the cuttings are not expected to exceed 7.5m depth, if deeper cuttings are required
then sections of the cutting deeper than 7.5m could possibly be steepened.  However at this
stage it may be prudent to calculate corridor widths assuming a maximum batter slope of
1V:1.5H.

The majority of the rock in the cuttings is expected to be rippable, with the exception of dark
grey very strong rock such as that encountered in cutting number CC2 which may require the
use of rock breaking equipment or blasting.  The material excavated from existing cuttings is
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expected to generally breakdown to a gravelly silt if reused in fill batters.  The material is
therefore only expected to be suitable for reuse as general fill material.

Slope Stability
In general large-scale instability of natural, undisturbed slopes along the existing Highway is not
expected to be problematic.  Slope stability is however a localised issue with the current batter
slopes along the existing highway because they are at a slope of 1V:1H.  It is suggested that
any upgrade should include flattening the batter slopes to 1V:2H to minimise the risk of sudden
localised instability in the cut batters.  Numerous slope failures have also been reported on the
cut slopes above the Bruxner Park Road.  The Bruxner Park Road climbs the scarp face of the
ranges traversing the suicide soil landscape that is well known to exhibit widespread mass
movement problems (see section 5.1.3).  Careful consideration must be given to the slope
stability of any cuttings through this soil landscape.

Subgrades
The subgrade for the majority of this alignment is expected to comprise silty clay of either
alluvial or residual origin.  The CBR of this material is expected to generally be low.  Subgrades
over the alluvial backswamp areas that have not been artificially drained may be expected to be
saturated and contain areas of ponded surface water after rain.  These areas are poorly drained
and moisture softening of subgrades and the lower levels of fill embankments can be expected
if adequate drainage is not provided.  Over-excavation of the subgrade and replacing with
suitable material or the use of geogrids may be required in some of the alluvial backswamp
areas to improve the subgrade prior to embankment construction.  Subgrades consisting of fill
material of a residual or alluvial origin can also be expected to generally exhibit low CBR
values.

Acid Sulphate Soils
As shown on Figure 6, the Existing Highway Option traverses the largest amount of PASS and
ASS soils of the two routes.  Areas of low probability of acid sulphate soils greater than 1.0m
depth are shown on the DIPNR risk mapping for the majority of the alluvial terrain unit areas.
Areas of high risk may be encountered adjacent to the Great North railway line where it crosses
the highway.  It is not expected that PASS or ASS will significantly impact any proposed
upgrade due to the fact that the PASS and ASS are expected below 1.0m depth and hence
earthworks for the expected low fill embankments are unlikely to affect this material.  If major
subgrade replacement works are required due to weak subgrades then ASS and PASS material
may well be encountered.  However the exact nature and extent of PASS and ASS will have to
be identified by field investigations to be able to effectively quantify this issue.

Erosion Hazard
The fine grained nature of all the soils means they are particularly susceptible to sheet and gully
erosion.  The Newport Creek soil landscape is reported to be extremely susceptible to this type
of erosion and the Megan soil landscape is highly to very highly susceptible. However, the
flatter topography associated with this route option means that water run-off will be more easily
controlled therefore limiting the possibility of sheet or gully type erosion.  Adequate protection of
both cut batters and fill embankments should be provided.  Measures should include grassing,
the provision of cut-off drains to divert water from running down the face and landscaping.  Fill
batter slopes should be broken by benchs/berms. Laboratory testing should be undertaken to
assess the erodibility/dispersion potential of the local materials.
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Contaminated Soils
None of the contamination samples analysed by Holmes and Holmes in this area indicated any
contamination associated with Organochlorine Pesticides (OC’s), Arsenic or Lead.  Never the
less more detailed project specific contamination investigation is recommended to confirm these
results.

Some of the other sites of possible contamination, as noted on Figure 8, should be targeted for
future contamination assessment if they are likely to impact the proposed upgrading.  These
sites would include, all services stations, sites of old saw mills, the waste disposal site and
possibly the Showgrounds.

5.2.2 Inner Option
Route Description
The Inner Option leaves the existing highway, at the southern end, just before the roundabout
at Englands Road and heads almost due north to the saddle in the ridgeline directly to the west
of Roberts Hill.  The alignment then turns slightly west as it descends in to the Coffs Creek
valley.  The alignment then turns east, crosses the Great North Railway line and follows the
base of the main Great Dividing Range scarp face.  The alignment crosses two more major
ridges along this section, before crossing Bruxner Park road and rejoining the existing highway
at Korora.

The majority of the northern two thirds of this route traverses the steep slopes, ridges and
upland terrain unit with a small section expected to traverse footslopes and alluvial terrain at the
head of Coffs Creek.  The most southern section of the route traverses alluvial terrain and
footslopes associated with the Newports Creek backswamp and alluvial floodplain.

Bridge/Interchange Structures
The following generalised foundation types and conditions can be expected for possible bridges
and interchange structures:

• Alluvial Terrain Unit: Piled foundations bored or driven are expected to be the most
appropriate foundation type for structures within this terrain unit.  Piles will probably need to
be taken down to the weathered argillite.  The possible presence of dense gravel layers
and high groundwater may cause collapsing of bored pier excavations (requiring pier liners)
or premature refusal of driven piers.

• Undulating Footslopes: Piled foundations, bored or driven, or shallow pad footings are
expected to be suitable foundation types.  The foundations should be taken down on to the
weathered argillite.

• Steep slopes, ridges and uplands: Piled foundations, bored or driven, or shallow pad
footings are expected to be suitable foundation types.  The foundations should be taken
down on to the weathered argillite.

Fill Embankments
Fill embankments are expected to be high at the approaches to the major cuttings and may
need to be as high as 30m.  Fill embankments will also be required at the approaches to bridge
structures and possibly over the lower lying areas around Newports Creek to prevent flooding of
the road.

Typically the embankments within the residual terrain units are expected to be founded on clays
of limited thickness.  Major foundation treatment is not expected to be required beneath these
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embankments.  However fill embankments over the southern end of the alignment near
Newports Creek  and in the vicinity of Coffs Creek may need some treatment depending on the
amount of compressible material found beneath the foundations.  Such treatment may include
embankment preloading, installation of wick drains, toe berms or construction staging.

The fill material won from cuttings through the large ridges is expected to be suitable as general
fill material for embankment construction and may also suitable as select fill material.  Future
investigations of the proposed cuttings will have to confirm the quality of the expected cut
material.

Cuttings
At least three major cuttings possibly up to 60m deep will be required for routes along this
option due to the presence of the large ridges.  In addition major cut to fill will be required along
the northern one third of the alignment as it traverses the south facing slope of the ranges.
Numerous other minor cuts are also expected to be required.

The field mapping of cuttings in the area indicates that shallow cuts (<10.0m) can expect to
encounter generally rippable material.  However as evidenced by the numerous failures in this
material batter slopes would have to be laid back at 1V:2H or flatter.  Deeper excavations such
as the Red Hill Quarry indicate the presence of much harder silicified argillite, which is not
expected to be rippable and will most probably require pneumatic tools or blasting to excavate.
However this material will most probably be able to be cut at steeper batter angles and maybe
suitable in pavement layerworks or as concrete aggregate.  Detailed investigation of cutting
locations will have to be undertaken to assess the subsurface conditions for batter slope
designs.  It should also be noted that the depth of weathering and amount of fracturing recorded
during the field mapping varied widely and can be expected to vary within short distances.
Therefore regardless of the final batter designs additional slope stability measures maybe
required to cater for the potential variability.  Such measures may include additional face
support in the form of spot bolts, shotcrete or wire mesh as well as rock catch fences and rock
fall areas.

It is reported in the DIPNR Groundwater Status Report that the majority of the groundwater in
the area is pumped from depths of 30m or less.  Deep cuttings in the vicinity of groundwater
bores are therefore likely to affect the bore yields due to draw down in the vicinity of the
cuttings.  The relationship between the proximity of bores, depth of cuttings, groundwater levels
and draw down effects must therefore be examined at each major cutting location.

Tunnels
An alternative to the deep cuttings would be to tunnel through the ridges.  If tunnelling is
considered then it is expected that the rock encountered in tunnels may be highly silcified
argillite. If this is the case then hard rock tunnelling methods would have to be employed using
road headers and/or drill and blast methods.  The high quartz content and high unconfined
compressive strength of the material would result in significant wear on machinery.  The highly
fractured nature of the rock as well as the regional folding and faulting will mean that a complex
and variable geological structure can be expected.  Extensive detailed geotechnical
investigations will be required to ensure effective tunnel support can be designed.

Hard rock won from tunnels is expected to be suitable for reuse in fill embankments and may be
suitable as select fill or pavement layer works materials
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Slope Stability
Although the natural slopes are steep, no clear evidence of previous instability was noted during
the field mapping and discussions with a local geotechnical consultant confirmed that the
natural slopes are not prone to instability.  However the stability of cut batters will need careful
consideration as well as the influence of the cut on the slopes above. Numerous slope failures
have been reported on the cut slopes above the Bruxner Park Road.  The Bruxner Park Road
climbs the scarp face of the ranges traversing the suicide soil landscape that is well known to
exhibit widespread mass movement problems (see section 5.1.3) careful consideration must be
given to the slope stability of any cuttings through this soil landscape.  The inferred fault noted
on Figure 3 Geology Map, if encountered, is a potential failure plane and may cause larger
rockslides where the fault intersects proposed cuttings.

Subgrades
The majority of this alignment is expected to be constructed either in fill or cut with the
exception of the area around Newports Creek which is expected to be close to grade.  The
subgrade beneath fill embankments and along the Newports Creek section is expected to
comprise of either silty clay of residual or alluvial origin.  The CBR of this material is expected to
be generally low. These areas are poorly drained and moisture softening of subgrades and the
lower levels of fill embankments can be expected if adequate drainage is not provided.  Over-
excavation of the subgrade and replacing with suitable material or the use of geogrids may be
required in some of the alluvial backswamp areas to improve the subgrade prior to embankment
construction.  Subgrades consisting of fill material of a residual or alluvial origin can also be
expected to generally exhibit low CBR values.

Subgrades in cuttings may be variable due to the variable nature of the weathering of the rock
in the region and will also depend on the depth of the cutting.  Some cut subgrades may require
over excavating and recompacting to ensure an even subgrade bearing.

Acid Sulphate Soils
Figure 6 indicates that the Inner Option traverses an area of low probability of ASS at depths
greater than 1.0m at the southern end of the alignment around Newports Creek. It is not
expected that PASS or ASS will significantly impact any proposed inner option due to the fact
that the PASS and ASS are expected below 1.0m depth and hence earthworks for the low fill
embankments are unlikely to affect this material.  However the exact nature and extent of PASS
and ASS will have to be identified by field investigations to be able to effectively quantify this
issue.

Erosion Hazard
The fine grained nature of all the soils means they are particularly susceptible to sheet and gully
erosion. The Newport Creek soil landscape is reported to be extremely susceptible to this type
of erosion and the Megan soil landscape is highly to very highly susceptible.  Adequate
protection of both cut batters and fill embankments should be provided, measures should
include grassing, the provision of cut-off drains to divert water from running down the face and
landscaping.  Fill batter slopes should be broken by benchs/berms. Laboratory testing should
be undertaken to assess the erodibility/dispersion potential of the local materials.

Contaminated Soils
None of the contamination samples analysed by Holmes and Holmes in this area indicated any
contamination associated with Organochlorine Pesticides (OC’s), Arsenic or Lead. Never the
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less more detailed project specific contamination investigation is recommended to confirm these
results.

Some of the other sites of possible contamination, as noted on Figure 8, should be noted for
future contamination assessment if they are likely to impact the proposed upgrading.  These
sites would include, all services stations, sites of old quarries, the waste disposal site and
packing and storage sheds associated with the banana plantations.
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For feasibility studies and cost estimating purposes, the areas of main concern on the Existing
Upgrade Option would be the tunnel locations.  On the Inner Bypass Option, the stability and batter
design for the three anticipated very deep cuttings (or alternative tunnel options) and the depth of
compressible material associated with Coffs and Newports Creek would be the main areas of concern.
Specific targeted subsurface investigations consisting of drilling boreholes in cuttings and undertaking
Cone Penetrometer tests in alluvial areas should be designed to provide input to feasibility studies,
enable preliminary construction cost estimates to be compiled and to provide comparative information
for route selection purposes.

 Further, more detailed studies would be required on the selected route to advance the project to
concept design stage and finally detailed design stage.

6. Further  Investigation
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Appendix A
Groundwater Bore Search Data







































































































































































































































































Appendix B
Soil Landscape Groupings











Appendix C
DIPNR Groundwater Status Report

































































Appendix D
NSW Department of Mineral Resources: Titles Data











Appendix E
Cattle Tick Dip Locations Data



















Appendix F
Holmes and Holmes PTY Ltd Desk Study Report















Appendix G
Field Mapping Photo Interpretation



COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0

GEOTECHNICAL FIELD MAPPING

CUTTING No. CC 1 EAST 

COFFS HARBOUR HIGHWAY PLANNING

COFFS HARBOUR BYPASS

1093.65.CH

Residual/saprolytic clayey silt Extremely weathered weak rock

Distinctly weathered medium 

strong rock

Strata, Rock Type, Description

Siltstone/Greywacke: Weathering grades evenly from red, orange residual/saprolytic clayey silt to distinctly weathered, dark grey medium strong rock.

                                          Joints extremely to very closely spaced, typically closed but occasionally in-filled.

Notes

0 0
*  Slope angle of cutting 48 , slope direction 258

*  No major erosion or slope failures evident

*  Dominant joints, dip/direction, 9/233, 84/88, 86/52, 85/292, 25/245, 35/295



GEOTECHNICAL FIELD MAPPING

CUTTING No. CC 1 WEST

COFFS HARBOUR HIGHWAY PLANNING

COFFS HARBOUR BYPASS

1093.65.CH

Strata, Rock Type, Description

Siltstone/Greywacke: Grey, fine grained, weak, extremely to distinctly weathered rock, joints extremely to moderately closely spaced.

Notes

*  Thin soil cover (<1.0m)
0 0

*  Slope angle at cutting 45 , slope direction 90

*  Major slumping type failure evident in centre of cutting

*  Dominant joint, dip/direction 59/110 (50mm spacing)

Major slope failure

COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0



GEOTECHNICAL FIELD MAPPING

CUTTING No. CC 2 

COFFS HARBOUR HIGHWAY PLANNING

COFFS HARBOUR BYPASS

1093.65.CH

COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0

Strata, Rock Type, Description

Argillite: Grey speckled white, distinctly to slightly weathered, medium strong to very strong rock,

moderately closely spaced joints.

Notes

0 0
*  Slope angle at cutting 50 , cutting on 90  bend in road

0*  Numerous joints at approximately 45  seen day lighting in face

*  Dominant joints, dip/direction, 75/70, 28/34, 40/65, 80/130, typical joint spacing 100-200mm

�

�

�

Exposed face of joint, possible site of

old planar sliding failure



GEOTECHNICAL FIELD MAPPING

CUTTING No. CC 3 

COFFS HARBOUR HIGHWAY PLANNING

COFFS HARBOUR BYPASS

1093.65.CH

COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0

Strata, Rock Type, Description

Argillite: Dark grey speckled white, slightly weathered, very strong rock with moderately spaced joints.

Notes

*  Abandoned Quarry - dense vegetation at base prevented access to face

*  Slope angle at face - vertical
0

*  Not possible to accurately measure joints, but 30  joint set noted striking approximately south

�

�

�

0+ 30  joint noted dipping towards-
railwayline ie. south



GEOTECHNICAL FIELD MAPPING

CUTTING N0. CC 4 

COFFS HARBOUR HIGHWAY PLANNING

COFFS HARBOUR BYPASS

1093.65.CH

COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0

Strata, Rock Type, Description

Weathered Argillite/siltstone: light grey stained orange brown, extremely weathered, extremely to very weak rock with very to

                                                     moderately closely spaced joints.

Notes

0 0
*  Slope angle at cutting 75 , slope direction 182

*  Severe erosion of face and evidence of old sliding failure

*  Netting placed over face to reduce erosion and encourage plant growth has been unsuccessful

*  Dominant joints, dip/direction, 29/56 (20mm spacing) 61/324, 84/184, (100-200mm spacing)

Erosion gully evidence of previous

sliding type failure Blockwall



GEOTECHNICAL FIELD MAPPING

CUTTING No. CC 5 

COFFS HARBOUR HIGHWAY PLANNING

COFFS HARBOUR BYPASS

1093.65.CH

COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0

Strata, Rock Type, Description

Argillite: Highly variable weathering from extremely weathered, orange and red, very weak rock that crumbles in hand to silt, to very strong, grey

                     stained red and black on defects, distinctly weathered rock.

Notes

0 0
*  Slope angle of cutting 84 , slope direction 133

*  Evidence of slump type failures in very weak rock and toppling failures in strong rock

*  Dominant joints in strong rock, dip/direction, 12/275, 84/133, 85/223

�

�

�

Very weak rock

Rock debris from

toppling failuresSlumped material

Rail Tunnel

Very strong rock Very weak rock Road alignment
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COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0

Strata, Rock Type, Description

Argillite: Dark grey, distinctly weathered, very strong, extremely to moderately closely spaced defects, but

                     with occasional 500mm wide, near vertical extremely weathered gullies/bands.

Notes

0 0
*  Slope angle of cutting 65 , slope direction 65

*  Dominant joints, dip/direction, 25/72, 65/252, 75/326, 90/230

Minor rockfalls

Deeply weathered, highly fractured gullies

approximately 500mm wide
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COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0

Strata, Rock Type, Description

Argillite: Blue grey stained white on healed joints, distinctly weathered, medium to very strong rock with moderately

                     closely spaced defects.

Notes

0 0
*  Slope angle of cutting 60 , slope direction 0-90

*  Colluvial slope above cut face consists of cobbles and boulders in a silty clay matrix

*  Dominant joints, dip/direction 40/80, 37/352, 65/88, (spacing 100-400mm), 38/85

Eroded gully

Slumped material Old wedge type failure
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CUTTING No. CC 8 

COFFS HARBOUR HIGHWAY PLANNING

COFFS HARBOUR BYPASS

1093.65.CH

Strata, Rock Type, Description

Colluvium and lithic sandstone: Colluvium consists of loose cobbles in a silty clay matrix, lithic  sandstone is blue grey,

                                                     coarse grained, distinctly weathered, medium to very strong rock with moderately closely

                                                     spaced defects.

Notes

*  Slope angle of cutting as noted on photograph

*  Silty matrix of colluvium appears erodible

*  Dominant joints in sandstone, dip/direction 42/182, 75/102, 35/180

0Colluvium slope at 45

Vegetated slope above
0

cutting at 30

Medium to very strong
0

rock cut at 50

COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0
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Strata, Rock Type, Description

Argillite: Dark blue grey at base of quarry grading to light brown at top of face, distinctly to slightly weathered,

                     medium to very strong rock, very closely to moderately closely spaced defects.

Notes

*  Not possible to approach face as quarry closed at time of site visit

*  Quarry operated by Boral

*  Quarry reveals potential for shallow hard rock on ridgelines with more deeply weathered profile at base of slopes.

Possible overburden

stockpile

Deeply weathered

residual soil profile Benches Medium strong rock

Very strong rock

REDHILL QUARRY
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COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0

Strata, Rock Type, Description

Weathered Argillite/siltstone: light blue and yellowy grey, extremely weathered extremely weak to weak rock, fragmented

                                                     and laminated.

Notes

0 0
*  Slope angle of cutting 50  slope direction 222

*  Major slump failure and erosion gullies noted

*  Rock fragmented into 20mm size blocks

Very weak rock
Major slump

failure

Residual yellow

brown silt Erosion gully
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COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0

NOTES

*  Natural rock outcrop noted on north face of Roberts Hill

*  Outcrop on private property, not possible to access area, photo taken from Coramba Road

*  Appears to be blue/grey hard rock argillite
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COFFS-HARBOUR\1093.65.CH\RC\17.1.03\REV.0

Strata, Rock Type, Description

Argillite: Blue grey, stained red brown in upper portion of cutting, distinctly to slightly weathered, medium to very strong rock,

                     silcified, moderately closely jointed.

Notes

0 0 0
*  Slope angle of face 90  - 50 , slope direction 120

*  20mm Quartz seam noted in face

*  Minor failures noted where high angled joints, daylight in face

*  Dominant joints, dip/direction, 20/168, 82/114 (spacing 50-100mm), 88/32

Minor failures due to high

angled joints daylighting

in face

Very strong blue grey 
0rock cut at 90

More closely fractured

medium strong rock
0cut at 50
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Strata, Rock Type, Description

Weathered Argillite/Siltstone: Yellow brown, extremely weathered, extremely weak rock, breaks down to silt in hand or under

                                                     light hammer blows, fragmented.

Notes

0 0
*  Slope angle of cutting 50 , slope direction 0

*  Major slumping and erosion evident in residual clayey silt at end of cutting

*  Dominant joints dip/direction 11/208, 85/18 (numerous other high angled defects noted stricking in many directions)

Clayey silt slump failures

and erosion evident

Very weak rock
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Strata, Rock Type, Description

Weathered Argillite/Siltstone: Yellow brown, extremely to distinctly weathered, weak to medium strong rock with extremely closely

                                                      spaced defects.

Notes

0 0
*  Slope angle at cutting 35 , slope directions 25

*  Generally rock is broken up into 20mm blocks that are loose and in-filled with silt between blocks.

*  In some areas towards the base of the cut the material becomes more closely packed, with less silt infilling, but remains fragmented
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Strata, Rock Type, Description

Very weak rock: Weathered Argillite: light grey and white, silicified, stained red and orange on defects, extremely weathered, defects

                                very closely spaced.

Residual silty clay: Red and white, medium to low plasticity

Notes

*  Face cut vertical

*  Section of bulk earthworks for industrial area

*  Spoil heaps of crushed hard rock in other areas of the site indicate hard rock argillite was also encountered during the bulk earthworks operations.

Residual silty clay Very weak rock Dumped spoil
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Strata, Rock Type, Description

Argillite: Dark blue, highly silcified, distinctly to slightly weathered very strong rock, defects moderately closely

                     spaced.

Notes

*  Probably site of abandoned quarry, now forms part of waste disposal site.

*  Dominant joints, dip/direction, 35/170, 80/284, 85/206

*  Joint spacing typically 100-300mm

COFFS HARBOUR 

WASTE DISPOSAL SITE
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Strata, Rock Type, Description

Residual clay: Red and grey, medium plasticity, moist, stiff tending to saprolytic / very weak rock.

Notes

*  Area within waste disposal site

*  Occasional quartz band noted in residual and saprolytic material

*  Major erosion can be seen in cut faces of residual clay

Residual clay Saprolytic material Residual clay

COFFS HARBOUR WASTE DISPOSAL SITE
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