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1 INTRODUCTION

1.1 General Background

An Acid Sulphate Investigation and Soil Management Plan (ASI&SMP) is proposed for the
construction of the proposed Iron Gates Residential development.

The ASI&SMP relates specifically to the construction of lot filling and installation of the proposed
Sewer and Stormwater services at or below the natural surface level.

Initial investigations undertaken by Coffey Partners International (1995) and Geotech
Investigations (2015) included a number Groundwater and Soil investigations, including 21
boreholes, and laboratory testing, both Reports recording the absence of any Actual or Potential
Acid Sulfate Soils. Copies of the site Investigation Reports including the laboratory testing results
are attached to this Report in the appendices.

As construction involves substantial filling and minimal disturbance of the existing soils on the site
and given the absence of AASS or PASS soils recordered in the initial investigations, an Acid
Sulphate Management Plan is not considered necessary.

The development site is mapped as Class 3 and Class 5 — Class 3 soils require a preliminary
investigation where works greater than 1.0 m below ground level are proposed. The proposed
development construction includes excavation and construction of sewer and stormwater services
expected to be at a maximum depth of 1.5m.

Acid sulfate soils are not typically found in Class 5 areas. Areas classified as Class 5 are located
within 500 metres of adjacent class 1,2,3 or 4 land. Works in a class 5 area that are likely to lower
the water table below 1 metre AHD on adjacent class 1, 2, 3 or 4 land will trigger the requirement
for assessment and may require management.

Figure 1: Richmond Valley Council Acid Sulfate Soil Mapping

This investigation and report is based on the Geotechnical, Groundwater and Acid Sulfate
Assessment reports developed by Douglas Partners 1991; Coffey Geosciences Pty Ltd (Coffey)
1995; & Geotech Investigations Pty Ltd 2015 - with findings and results of laboratory testing
forming the basis for this document herein.
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The original site investigation carried out in 1991 by Douglas Partners included a report and
laboratory testing of soil samples and identified:

The Coffey Groundwater and Acid Sulfate Assessment 1995 also identified a general absence of
Acid Sulfate Soils in the 23 borelog tests, this was confirmed by subsequent 5 laboratory testing
results and are quoted in the extract below.
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1.2 Soil Management Plan - Environmental Objectives

As field and laboratory testing by Coffey has indicated low acid generating potential, not actual or
potential acid sulfate soil (ASS), specific management measures are not considered necessary
for ASS. However, some non sulphuric actual acidity may be present in soils on site, therefore a
Site Specific Soil Management Plan and measures will be adopted to deal with “incidental” acid
generation where base materials are excavated, drained or dewatered for periods of greater than
24 hours during construction.

The specific environmental objectives of this Site Specific Soil Management plan are to:

« To prevent acid leachate to groundwater resources;
« To prevent acidification of storm water; and

« To prevent acidification of adjacent surface waters.

1.3 Scope of work

Development of a Site Specific Soil Management plan (SMP) having regard to the following:

* New South Wales Acid Sulfate Soils, 2002;

« Review of results identified within the investigation being Coffey Partners International
Pty Ltd (Coffey) Geotechnical and Acid Sulfate Assessment report — dated 12" January
1995; and

» Development of a site specific SMP in recognition of the Richmond Valley Local
Environmental Plan 2012 — Clause 6.1 for submission and approval to council prior to the
commencement of works onsite.

1.4 Site Description & Location

The proposed development is at the Vantage development at Evans Heads. The property
description is Lot 276 DP 755624, Lot 277 DP 755624 and Lot 163 on DP831052. The site is
bounded by the Evans River and adjoining SEPP 14 Wetlands at the Western end of Irongates
road and lies opposite the Bundjalung National Park on the southern shores of the Evans River.

Copyright © 2015 Arcadis. All rights reserved. arcadis.com



2 NEW SOUTH WALES LEGISLATION & REFERENCES

To following New South Wales Legislation and references were used in preparation for the
development of this report:

* New South Wales Acid Sulfate Soils Manual ;
« Richmond Valley Local Environmental Plan 2012 — Clause 6.1 Acid Sulfate Soils, 2012;
* Instructions for the Treatment and Management of Acid Sulfate Soils, EPA 200; and

* QASSIT Guidelines.

3 SOIL MANAGEMENT PLAN

3.1 Sensitive Receivers
Environmental Receivers

The most sensitive environmental receiver is the surface water, which eventually flows to Evans
River to then enter the South Pacific Ocean.

Site Personnel

Potential health impacts have been considered as a minor risk for site personnel working closely
with excavation and filling activities. Appropriate personnel protective equipment (PPE) (gloves,
safety glasses, hard hat, long sleeves and trousers) must be worn at all times.

Surrounding Community and Stakeholders

The surrounding land uses are predominantly residential sections of the Town of Evans Heads
approximately 1.2km downstream from the site, Coastal SEPP Wetlands to the East of the site ,
and the Bundjalung National Park on the southern side of the Evans River.

3.2 Operational Controls
Earthworks / Filling

Prior to the placement of filling earthworks it is recommended that additional ASS testing be
carried out to determine whether it is necessary for a guard layer of fine agricultural lime
equivalent to 10kg lime per square meter per meter depth of fill be spread over fill areas prior to
the placement of any imported fill or soils from the excavation. Liming of the surface of the fill at
the rate of 5 kg per square meter and incorporating to a depth of 300 mm may also be
recommended following site filling.

Should any potential acid soil (PAS) materials be excavated during construction exposure shall
be minimised and contained in an adequately bunded containment area for treatment with lime
as required.

Surface water infiltration to groundwater shall be prevented from passing through PAS. Where
required lime material shall be placed to intercept infiltration.

Any acid leachate detected during excavation, and earthworks shall be treated by liming at
required doses prior to disposal or use on site as engineered fill.

As the proposed development will affect soils below 5m AHD and involves either:

a) The excavation of 100m3 or more of soil or sediment; or

Copyright © 2015 Arcadis. All rights reserved. arcadis.com



b) The filling of land involving 500m3 or more of material with an average depth of 0.5m or
greater,

The following conditions in relation to acid sulphate soil investigation, management plan
preparation and submission of documents to council must be complied with.

Water Usage — construction management

The use of potable water will not be available for use in activities associated with road and
pavement construction, the compaction of fill material or dust suppression. The use of recycled
water is encouraged, especially where other alternative sources do not exist. Where recycled
water is proposed to be used:

c) The use of the recycled water must be in accordance with any requirements of a developed
Recycled Water Safety Plan, which sets out the requirements for transport and use of
recycled water;

d) The contractor must first complete a recycled water training course, in accordance with the
Safety plan. Proof of completion of the training course will be by issue of a valid certification
card;

e) The applicant can only contract to use a recycled water carrier who is accredited and certified
by Richmond Valley Council. Accreditation requires current authorised agreement between
the water carrier and Richmond Valley; and

f) The water carrier is only allowed to employ certified tanker operator/drivers, who have
completed the recycled-water training course and hold a valid certification card.
Dewatering

Dewatering activities during site filling and trench excavations shall be undertaken in a controlled
manner to prevent acid leachate to waterways, and in accordance with the approved Dewatering
Management Plan

Verification Testing

Acid Sulphate Soil Assessments by Coffey Partners concluded that soils on site are not actual or
potential acid sulphate soils. The results indicate non sulphuric actual acidity may be present
within soils onsite and as such general duty of care requires the managing of proposed
earthworks.

Verification testing must follow the performance criteria attained for soil that has been treated for
neutralisation as stated in Soil Management Guidelines as follows:

1 The neutralising capacity of the treated soil must exceed the existing plus potential acidity of
the soil; and

- Post neutralisation, the soil pH is to be greater than 6.5; and

- Excess neutralising agent should remain within the soil until all acid generation reactions
are complete and the soil has no further capacity to generate acid.

- The SPOCAS suite or “Chromium” suite is required for the verification testing at a rate of
one test per 500 cubic metres.

2 If necessary all treatment of excavated soils shall be within a bunded area of the site filling
area prior to final placement.
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4 RESPONSIBILITIES

It will be the responsibility of the Site Project Engineer / Construction manager to ensure all site
personnel are informed regarding the potential for PAS on site. All site personnel are expected
to complete risk awareness training and or induction prior to arriving on site.

5 REPORTING & MONITORING

5.1 Performance Indicators

The pH of waters collected on-site shall be maintained between 6.5 and 8.5.

5.2 Monitoring
Visual Monitoring
At all times visual monitoring should be undertaken to check for signs of contamination, such as:

« Unexplained scalding, degradation or death of vegetation;

< Formation of the mineral jarosite and other acidic salts in exposed or excavated soils;

< Areas of green-blue or extremely clear water indicating high aluminium concentrations;
« Atransition to, or an establishment of, a community dominated by acid tolerant species;

* Rust coloured deposits on plants and on the banks of drains; water bodies and watercourses
indicating iron precipitates;

» Corrosion of concrete and/or steel structures in contact with soil or water; and
« Black to very coloured waters indicating de-oxygenation;
e Sulfurous smell (rotten egg gas).

Water Quality Monitoring

The water quality monitoring programme is to be undertaken by the principal consultant for pre-
construction, during construction and post-construction activities. The principal consultant is
responsible for performing and reporting on water quality in accordance with a Construction Site
Based Management Plan (CSBMP) developed prior to construction.

Surface and stormwater runoff discharged from the site shall be monitored at discharge locations
for pH, salinity, dissolved oxygen, suspended solids, temperature, iron, aluminium, total
phosphorus and total nitrogen. All waters discharged are to meet the performance criteria and the
environmental values and water quality objectives published within the ANZECC Water Quality
Guidelines 2006.

Groundwater resources potentially affected by construction activities shall be monitored for pH,
salinity, dissolved oxygen, temperature, iron, aluminium, total phosphorus and total nitrogen.

5.3 Corrective Actions

Non-conformance with this plan shall be documented and a corrective action request (CAR)
issued. All CAR'’s shall be included in the non-conformance register.
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Should a decline in water quality be observed, corrective action shall be undertaken in
consultation with Council.

5.4 Reporting

The Contractor shall document any encounter of Potential and Actual ASS and report any such
occurrence to the Proponent.

During construction, monthly reports are to be prepared on the water quality monitoring carried
out. The reports are to include all test results and a summary of the findings for the period. The
reports are to be submitted to council.

Quarterly water quality reports after completion of the development will be prepared and
submitted to council for a six month period.
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APPENDIX A

GEOTECH INVESTIGATIONS (2015)
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Our Ref: JW:jw: Gl 2039-a
2 June 2015

Gold Coral Pty Ltd
PO Box 3441
Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P1

Location N: 6778265 E: 540560
Test Date 25/05/2015
Soil Description 0 m (SM) Silty SAND: Fine sand, moist, grey brown

0.5 m (SP) SAND: Fine sand, dry, pale grey

2.2 m (SP) SAND: Fine sand, wet, pale grey

T.D.3m
Water Table 2.2 m BSL
(estimated based on drilling)
Field Test Results Ksat = 13.7 m/day = 572 mm/hr K=1.6x10% m/s
Test Hole Depth 1.1 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: GI 2039-b
2 June 2015

Gold Coral Pty Ltd
PO Box 3441
Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P2

Location N: 6778474  E: 540581
Test Date 25/05/2015
Soil Description 0 m (SM) Silty SAND: Fine sand, moist, grey brown

0.5 m (SP) SAND: Fine sand, moist, pale grey
1.4 m (SP) SAND: Trace silt, fine sand, moist, dark brown

1.6 m (SP) SAND: Trace silt, fine sand, moist, dark grey

T.D.3m
Water Table Not identified
(estimated based on drilling)
Field Test Results Ksat = 89.5 m/day = 3728 mm/hr K=1x103 m/s
Test Hole Depth 0.6 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-c
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P3

Location N: 6778597  E: 540503
Test Date 25/05/2015
Soil Description 0 m (SP) SAND: With silt, fine sand, moist, grey

0.3 m (SM) Silty SAND: Fine sand, moist, dark brown
0.6 m (SP) SAND: Trace silt, fine sand, wet, pale grey

1.4 m (SP) SAND: Trace silt, fine sand, wet, dark brown

T.D.3m
Water Table 0.6 m BSL
(estimated based on drilling)
Field Test Results Ksat = 16.8 m/day = 698 mm/hr K=1.9x10* m/s
Test Hole Depth 0.17 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-d
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P4

Location N: 6778425 E: 540493
Test Date 25/05/2015
Soil Description 0 m (SM) Silty SAND: Fine to medium sand, moist, dark brown

0.7 m (SP) SAND: Trace silt, fine sand, moist, pale grey
1.7 m (SP) SAND: Trace silt, fine sand, wet, pale grey

2.0 m (SP) SAND: Trace silt, fine sand, wet, grey brown

T.D.3m
Water Table 1.7 m BSL
(estimated based on drilling)
Field Test Results Ksat = 27.0 m/day = 1128 mm/hr K=3.1x10"* m/s
Test Hole Depth 0.77 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-e
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P5

Location N: 6778333 E: 540483
Test Date 25/05/2015
Soil Description 0 m (SM) Silty SAND: Fine sand, moist, dark brown

0.6 m (SP) SAND: Trace silt, fine sand, dry, pale grey
1.4 m (SP) SAND: Trace silt, fine sand, moist to wet, pale grey

2.4 m (SP) SAND: Trace silt, fine sand, wet, grey brown

T.D.3m
Water Table 1.5 m BSL
(estimated based on drilling)
Field Test Results Ksat = 4.2 m/day = 176 mm/hr K=4.9x10> m/s
Test Hole Depth 1.1 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-f
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P6

Location

N: 6778091 E: 540285

Test Date

25/05/2015

Soil Description

0 m (SM) Silty SAND: Fine sand, moist, dark grey

0.4 m (SP) SAND: Trace silt, fine sand, moist, pale grey

0.8 m (SM) Silty SAND: Fine sand, moist, dark orange brown

1.2 m (SM) Silty SAND: Fine sand, moist, grey brown mottled orange brown

2.7 m (SM) Silty SAND: Fine sand, wet, grey brown mottled orange brown

T.D.3m

Water Table

2.7 m BSL

Field Test Results

Ksat = 2.2 m/day = 91 mm/hr

K=2.5x10° m/s

Test Hole Depth

1.1 mBSL

Indicative Drainage Class

‘well drained’

Notes: T.D. — Terminate depth of borehole
Ksat — Saturated hydraulic conductivity

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of

Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)

Senior Geotechnical Engineer

OFFICE LOCATION
Unit 3 / 42 Machinery Drive
Tweed Heads South NSW 2486

www.geotechinvestigations.com

K — Permeability

BSL — Below existing surface level

POSTAL ADDRESS
PO Box 6885

Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-g
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P7

Location N: 6778447 E: 540402
Test Date 25/05/2015
Soil Description 0 m (SP) SAND: With silt, fine to medium sand, moist, grey brown

0.2 m (SP) SAND: Trace silt, fine sand, moist, pale grey
0.7 m (SM) Silty SAND: Trace clay, fine sand, wet, orange brown

1.1 m (SP) SAND: Trace silt, fine sand, wet, dark brown

T.D.3m
Water Table 0.7 m BSL
(estimated based on drilling)
Field Test Results Ksat = 7.2 m/day = 300 mm/hr K=8.3x10> m/s
Test Hole Depth 0.87 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-h
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P8

Location N: 6778560 E: 540397
Test Date 25/05/2015
Soil Description 0 m (SP) SAND: Trace silt, fine sand, moist, brown

0.4 m (SP) SAND: Trace silt, fine sand, moist, pale grey
1.2 m (SP) SAND: Trace silt, fine sand, wet, pale grey
1.4 m (SM) Silty SAND: Fine sand, wet, dark brown

1.9 m (SP) SAND: Trace silt, fine sand, wet, dark grey / brown

T.D.3m
Water Table 0.6 m BSL
(estimated based on drilling)
Field Test Results Ksat = 2.6 m/day = 109 mm/hr K=3.0x10° m/s
Test Hole Depth 0.07 m BSL
Indicative Drainage Class ‘well drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)

Senior Geotechnical Engineer
OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-i
2 June 2015

Gold Coral Pty Ltd
PO Box 3441
Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P9

Location N: 6778502 E: 540329
Test Date 25/05/2015
Soil Description 0 m (SM) Silty SAND: Fine to medium sand, moist, dark grey

0.5 m (SP) SAND: Trace silt, fine sand, moist, pale grey
1.8 m (SM) Silty SAND: With clay, fine sand, wet, dark brown

2.0 m (SM) Silty SAND: Fine sand, wet, dark brown mottled
orange brown

2.5 m (SP) SAND: Trace silt, fine sand, wet, dark brown

T.D.3m
Water Table 0.5 m BSL
(estimated based on drilling)
Field Test Results Ksat = 18.6 m/day = 775 mm/hr K=2.2x10%* m/s
Test Hole Depth 0.07 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



LOT  AREA LOT  AREA LOT  AREA
LOT 277
| 01 | 958.54m | | 74 | 601.67m* | [147 | 623.04m? LOT 276 DP 755624
g 02 | 609.58m? 75 | 602.27m> | | 148 | 623.04m? DP 755624
03 | 610.02m? 76 | 602.86m?> | | 149 | 623.0am?
04 | 610.48m? 77 | 611.90m> | | 150 | 623.04m? 69?O§?m2
| 05 | 610.80m? 78 | 601.02m? | | 151 | 623.04m?
06 | 611.13m? 79 | 645.62m> | |152 | 701.77m?
07 | 611.45m? 80 | 642.13m? | |153 | 703.42m?
08 | 611.78m | | 81 | 60242m | 154 | 611.15m? N G
09 | 612.10m? 82 | 602.31m? | |155 | 611.15m?
10 | 612.43m? 83 | 602.20m> | |156 | 611.15m?
11 | 612.75m? 84 | 854.34m2 | |157 | 611.15m?
| 12 | 612.98m? 85 | 854.15m2 | |158 | 611.15m? PROJECT TITLE:
‘; 13 | 611.49m2 86 | 601.23m2> | |159 | 611.29m?
:‘ 179 IRON GATES DEVELOPMENT, EVANS HEAD
| 14 | 613.85m? 87 | 601.27m? | | 160 | 720.75m? 98,043m?
15 | 614.18m> | | 88 | 951.69m? | | 161 | 753.34m?
16 | 614.50m? 89 | 794.12m?> | | 162 | 633.95m? DRAWING TITLE:
17 614.82m? 90 601.19m? 163 | 602.77m? PLAN OF SUBDIVISION - OPTION 7
| 18 | 415.14m? 91 | 601.15m* | | 164 | 707.28m?
‘g 19 | 615.47m? 92 | 601.11m? | | 165 | 649.98m?
20 | 615.80m? 93 | 601.06m? |/ 166 | 661.66m? BASE PROVIDED BY:
} 21 | 653.44m? | | 94 | 601.03m> [ |167 | 686.92m? N/A
22 | 639.06m? 95 | 600.07m* | | 168 | 640.98m?
23 | 600.87m? 96 | 665.25m2> | | 169 | 621.28m?
24 | 601.48m? 97 | 617.23m? | | 170 | 845.54m? LOT 544 CLENT:
25 | 601.78m> || 98 | 605.72m* | | 171 | 829.97m’ DP 48550 GOLD CORAL
26 | 602.07m? 99 | 609.16m? | | 172 | 600.73m? ‘ 181
27 | 602.37m? 100 | 613.10m? 173 | 600.73m? 183 47 NO | PATE REVISION BY
28 | 602.67m* | [ 101 | 606.61m | [174 | 601.88m" 31.07Ha — i i
29 | 602.97m* | [ 102 | 600.24m> | | 175 | 600.94m?
30 | 603.27m? | | 103 | 600.05m* | | 176 | 618.69m?
31 | 603.56m? | | 104 | 603.86m?
32 | 603.87m? | | 105 | 606.12m?
33 | 611.56m* | | 106 | 604.88m>
34 | 602.69m2 | [107 | 644.68m
35 | 687.98m? | | 108 | 604.83m?
36 | 744.0am? | | 109 | 603.24m? 177
37 | 601.47m= | [110 | 608.18m? A4.524m?
38 | 601.47m2 | | 111 | 606.58m?
39 | 601.47m* [N 112 | 608.28m?
40 | 601.47m> | (113 | 736.06m? 5\30 O
41 | 601.47m2 | | 114 | 720.51m? on ok
: 42 | 601.47m> | [ 115 | 1029.27m? %\? W
43 | 601.47m? | | 116 | 602.49m?
44 | 601.47m* | [117 | 609.57m? SCALE:
45 | 601.47m? | [ 118 | 607.83m [I)_g 18554570 171500 @ Al
:‘ 46 | 601.84m> | | 119 | 651.61m?
47 | 600.97m? | [ 120 | 603.93m? DESIGN:
48 | 602.78m? | | 121 | 603.27m? / PLANIT CONSULTING
49 | 601.06m? | | 122 | 604.77m? DRAWN:
| 50 | 600.70m? N 123 | 613.74m? 7P
_U 51 | 604.45m2 | | 124 | 602.29m? / 178 (PART) \,‘E\N\Dﬂ
| 52 | 604.30m? | | 125 | 628.60m? 22,973m? N |>\\;{\|>~B DATE:
— 53 | 60417m2 | [126 | 603.18m2 Res‘?}\le 03/2015
> 54 | 604.11m2> | (127 | 690.16m? ?\OP‘O
“‘ 55 | 603.12m? | [ 128 | 601.05m? CHECKED:
Z 56 | 601.74m? | | 129 | 606.82m? A
| 57 | 600.79m? | | 130 | 632.34m? DRAWING NO-
58 | 833.34m* ((§ 131 | 609.67m" IRONGATES_PLNOFSUB_O1
_I_I 59 | 783.87m? | | 132 | 606.00m?
| 60 | 674.25m* | [133 | 601.02m? NORTH POINT:
(/) 61 | 612.30m? | | 134 | 600.03m?
C 62 | 605.75m> | [135 | 600.92m?
‘: 63 | 604.82m? | | 136 | 600.85m?
w 64 | 603.90m? | |137 | 600.91m?
= U 65 | 602.98m? | | 138 | 639.85m?
g _ 66 | 602.05m? | | 139 | 55.96m? GEOTECH INVESTIGATIONS PTY LTD - LEGEND
% < 47 | 601.13m" | | 140 | 795.02m" EVANS RIVER & P1 - APPOXIMATE TEST LOCATIONS
| — 68 | 600.20m> | | 141 | 897.95m?
v:’n’ (/) 69 | 603.67m? | | 142 | 603.25m? SHEET NO:
§ — 70 | 620.23m? 143 | 636.28m* LEGEND 01 OF 01
5 O | 71 | 603.10m* | 144 | 722.96m?
% \ 72 | 600.46m* | | 145 | 620.19m" e 1 SITE BOUNDARY Level 1 2247 Gold Coast Hwy Telephone: 07 5526 1500
> Z | {73 | s01.06m? Ll146 | 623.0am? /\ Lo oo _J TOTAL AREA:72.31Ha Nobby Beach Fax: 07 5526 1502
(w) \ [\/ PO Box 206 QLD 4218 Email: admin@planitconsulting.com.au
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Coffey Partners International Pty Ltd

ACN. 003 692 0

Gonsulting Engineors, Managars and Sciantists
Environment = Geatechnies « Mining » Water Resaurces

GOFFEY

ANAZY
L Ld L)

Your Maleengy

Ow Reterenge INRBG3/2-B GHD
. 12th January, 1995

Da

W P Brown & Partners Pty Ltd
PO Box 6527
URPER MT GRAVATT QLD 4122

¢

Attention: Mr Gary Spance

Dear Sir,

RE  IRON GATES ESTATE - STAGE 1A
' INVESTIGATION OF PROPOSED QPEN DRAIN

530 Fawlawn Streat
Nathan QLD 4111

PO Gox 100
Sallsbury QLD 4107
Augiralla

Foux {On) 274 4077
Teleplione {07) 274 4414

Please find enclosed our report on the geotechnical investigation for a proposed drain at the Iron
Gates Estate, The investigation was carried out in general accordance with our proposal

NRP294/17-A dated 2[5t Movember, {994,

Should you have any queries regarding the contents of this report, please contact Geoff Drew or the

undersigned at our Brisbane office.

For and on behalf of
LOFFEY PARTNERS INTERNATIONAL PTY LTD

'
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1.0 INTRODUCTION

It Is proposed that an open drain be constructed adjoining the Iron Gates Estate Stage 1A
development. Cof fey Partners International Pty Ltd was commissioned verbally by Mr,Gary Spence

the .alignment of Open Drain No.1, beginning at approximately ch,50m. Semples were taken for
laboratory testing for acid sulphate soils and for particle size distribution analysis, and standing water
levels (SWL) were measured,

Qualitative spot tests for the presence of cither farrous monosulpbide or pyrite were pecformed nt
each dritlling location in the surface layer and in the solls above and below the water tabie,
Enginecring logs of the boreholes along with explanation sheets describing the terms and symbols
used are presented in Appendix A,

3.0  SITE DESCRIPTION

ground surface along the alignment has A maximum elevation of about RL3,0m over most of the
alignment and, at the end of the alignment, falls from an clevation of RL2.3m to the banks of the
Evans River over 3 distaace of 20m. The nrea comprises beach or constal dune sands. The estate
layout drawings show the proposed drain running from a point close to an area of wetlands directly
to the Evans River,

The wetlands are swampy with large areas of surface water, thick weed growth ang paperbark trees,
Organic clays are reported to occur at approximately 300mm below the surface sands, but their
thickness is not known, The topographic mapping of the area shows an elongated feature with o
surface elevation a little below the RL2m contour trending south from the Open Space, Surface
water within tiyjs depression may be either perched on the organic clay layer, or be a ‘window’ to
the water table, or a combination of both in Wwe case of a discontinuous organic clay layer.
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4.1 Acid Sulphate

The qualitative spot tests for the presence of aci
concentrations. Threc samples from below the water
wable were submitted for quantitative acid sulphate testing, Summa

are set out in Tabie | below, with laboratory test reports in Appendix C.

Summary of Acid Sulphate Testing

TABLE 1

d sulphates all indicated il to very low
table and two samples from above the water
ry resuits of the laboratory testing

. pH SO, (mp/kp)
Chainage D;E;h after after
initial oxidation initial oxidation

50m 1,0-2.0 5.4 5.6 10 150
100m 0.7-1.3 5.1 6.0 5 125
250m 1.0-20 5.5 5.2 <5 75
150m 1.0-2.0 5.6 52 <5 75
463m 03-1.0 5.4 5.0 10 125

Note: Pyrite § concentrations ali <0.01%. CaCG, concentrations all <0.2%.

4.2 particle Size Distributi

Field description of the sands gives a grain size in the fine to medium grained range. Laboratory

testing indicates less than S% passing 0.075mm and 98 % passing

0.425mm sicves, Laboratory test

tesults can are reporied in Appendix B. Coefiicient of Uniformity is less than 2, indicating high

porosity.
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50  DISCUSSION
5.1 Acid Sulphate Soils

The field qualilative spot testing indicated a general absence or very low concentration of either

ferrous monosulphide or pyrite in either the topsoil, sands above the water table or sands below the
walertable. This was confirmed by the laboratory testing which indicated nil acid sulphate potentinl
and nil acid generating potential for all § samples subemitted,

1

52 Jw ¥

On the basis of the SWLs measured during the field investigation, a gradient averaging about {:200
currently exists towards the river from ch.250m with a negligibie gradient from ch,250m to ch.465m
and an apparent slight mounding at about ch.250m. The water tble is of the order of Im below
ground surface over most of the proposed drain alignment so can be sajd to roughly follow the
ground surface contours, as is to be expected under phreatic conditions. Standing water levels in
BHI and BH2 drilled in August 1994 were 0.6m below a ground surface level which is assessed at
about RL2,3m from contours on supplied plans. This indicates that the water table beyond the end
of the proposed drain is relatively constant at about RIL 1,75m which corresponds to the inferred fres
water surface level in the wetlands.

An estimated permeability (K) of barween 3x107cm/sec (2.5m/day) and 4.5x10%cm/sec {4.0m/day)
can be inferred from the pamicle size characteristics of the sands, Specific Yield is estimated at
0,33, With this permeability and gradient, a steady regional groundwater flow would alteady be
established towards the river, the flow being maintained by both direct infiltration of ralnwater and

leakage of some surface water from the wetlands area, r’Fﬁ?mnpUﬁFngthd"cxisﬁhg-ﬁW

TIRABGADIE 0 the Wetlande3ah RS OUTE et SN A BT nd TRICRTESs o theorgamic
claywll,agars__.u,{n'dqullpg Abe~wetlands, Total throughflow rates would vary with water table
fluctuations reshlting from changes in the availability of recharge, especially that deriving from
direct Inflitration of rainfall,

Design drawings show that the open drain will be excavated 0 3 depth of about Im below the water
table. The effect of this excavation will beFifi [ocaTised-Towering of the water (bl due to the creation
of a new line of discharge. Homogeneous fine grained unconfined aquifers of the type encountered
here are known to exhibit delayed drainage with the result that the fowering of water table will be
Eradual and, in the shon termn, of limited. &x7 T:?Long term expansion of the zone of influence of
the drain is likely 1o occur only during long periods without recharge. "Oiberzfactors. such ag
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evaporation-ind transpiritior &ﬁlwﬁr}iﬁfoﬁtg%aﬂgﬁaﬂtﬁiﬁn?m to. UEEwWelands thar any
inducEd drawdoyns.

Estimations of drawdaown at distances from the drain have been made using methods for estimating
flow of groundwater to galleries (Huisman after Edeiman). Assumptions made for these calculations
are; | year (365 days) without recharge, instantaneous drawdown at the gallery of Im, and aquifer
thickness of 1.75m,

TABLE 2
Distance-Drawdown Estimations

Distance from Drawdown {m) at
Drain Centreline
. K=3.8m/day | K=2.5m/day
(m)
20 0.87 0.84
30 0.81 0.76
40 0.74 0.68
50 0.68 0.61
60 0.62 0.54
80 0.51 0.42
100 0.41 0,31

Significantly lower calculated drawdowns at distance from the drain are obtained by reducing the
time without recharge (rainfall), Reducing the period without recharge to 100 days (3 months) results
in drawdowns at 100m of 0.12m and 0.05m for permeabilities of 3,8 and 2, Sm/day respectively,

The organic clay layer noted in the wetlands arca was not present at 2 su‘nllur Icvel along the

proposed drain, 50 u can be inferred that it is spcciﬁc to lhc wetlnnd arca, “Th Thie case, there is 0"}

axe s

htgl'r probab:[:rrtharmc mtrcf'*i wer penneabihrr of the. orgnmc clny—lnycruwdi Ftend to isolate the |

AT
wetiands fronrthe dmwdowm mduccd. bmﬁ!‘dmur excavation,’ Even if the isolating effect of the
organic clays is less than expected it is likely that any loss of water to the proposed drain would be
replaced by groundWater {IGW from' other directions. ™ A
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Any potential impact of the drain on the area could be reduced if it was possible to medify the
overall estate drainage design to allow the invert level of the drain to be raised so that it is closer
to the present water table. As the drawdowns were calculated on the basis of & Im lowering of
water level at the drain, proportional adjustments can be made for any alteration in the depth of
excavation below the water table. Flow to the. drain given the assumptions described above is
estimated to be of the order of 0.04m’/day per metre length of excavation after 1 year without
significant rainfall recharge,

For and on behalf of
COFFEY PARTNERS INTERNATIONAL PTY LTD
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'ENGINEERING

As the client of a consulting geotechnical enginecr, you
should know that site subsuriace condilions cause more
consiruction problems than any other factor, ASFE/The
Association of Engineering Firms Pracucing in the
Geosciences offers the following supgestions and
observations to help you manage yourt rnsks

A GEOTECHNICAL ENGINEERING REPORT 1S BASED
ON A UNIQUE SET OF PROJECT-SPECJFIC FACTORS
your geotechnical engineering report is based on
subsurface exploration plan designed to consider a
unique set of project-specilic factors. These factors
typically include: the general nature ol the structure
involved. its size, and configuration, the location of the
structure on the site; other improvements, such as
aceess roads parking lots, and undesground utitities:
and the additional risk created by scope-olservice
limitations imposed by the client. To help avoid costly
problemns, ask your geotechnical engineer to evaluate
haw flactors that change subsequent (o the date of the
teport may affect the report's iecommendations

Uniess yout geotechnical engineer indicates otherwise,
do not yse your geotechnical cngineesing fepar

. when the nature of the propased struclure H
changed, for example, il an office building will be
crected instead of 8 parking garage, or @ refrigerated
warehouse will be built instead of an unrefrigerated
one,

« when the size, elevation. or conliguration ol the
proposed structure is altered:

« when the lacatian or ortentation of the proposed
structure \s modified:

+ when there is a change of ownership; of

« lor application to an adjacent site.

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

SUBSURFACE CONDITIONS CAN CHANGE

A geatechnical engineering repoit1s based on condi-
tions that existed at the ume of subsuriace exploration
Do not base construction decisions ona geotechmcal
enginecring repon whose adequacy may have been
alfected by time, Speak with yout geotechnical consult-
ant to learn if additional tests are advisable before
construciion starts Nate, too. that additiona! tests may
ke required when subsurface conditions are allecied by
construchion operations at or adjacent Lo the site, or by
natural events such as Nloods, earthquakes, of ground
water fluctuations, Keep your geotechnical consultant
apprses of any such events

VPR ANT INFORMATION ABOUT YOUR GEOTECHNICAL

REPORT

MOST GEOTECHNICAL FINDINGS ARE
PROFESSIONAL JUDGMENTS

Siie 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 (o render an opinion about
overall subsurface conditions. The actual interlace
wetween materlals may be far mote gradual or abrupt
than your report indicates. Actyal conditions in areas
not sampled may difler fram those predicted in your
report, While nothing can be done to prevent such
situations, you and your geotechnical englneer can wark
together to help minimize their knpact. Retaining yous
geotechnical engineer to observe constiuction can be
particularly banelicial inthis respect.

A REPORTS 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
reyealed through selective exploratory sampling are
indlcative of actual conditions throughout a site.
Decause actual subsurace conditions can be discemed
only duging earthwork, you should retain your geo-
technical englneer to observe actual conditions and to
{inalize recommendations, Only the geotechnical
engineer who prepared the report is fully famifiar with
the background information needed to determine
whether of not the report’s recommendatians are valid
and whether or not the contractor |3 abiding by appli-
cable racormmendations. The geotechnical engineer who
developed your repan cannot assume responsibility or
liability tor the adeguacy of the report’s recommenda-

tions il another party is retalned to observe construction.

GEOTECHNICAL SERVICES ARE PERFORMED

FOR SPECIFIC PURPOSES AND PERSONS
Consulting geozechnlcat engineers prepare reporns (0
mess the specilic needs ol specific individuals. A report
prepared lor a civil engineer may not be adeguate lor a
construction contractor ar even another civii engineer.
Unless indicated otherwise, your geotechnical engineer
prepared your repon expressly lof you and expressly lor
pUMpOSES you indicated Mo one other than you should
apply this report forits sntended purpose without first
conferring with the geotechnical engineer, No pary
should apply this report for any purpose other than that
ariginally contemplated without {izst conlernng with the
geotechnical engineet.

GEOENVIRONMENTAL COMNCERNS

ARE NOT AT iISSUE

Your geotechnical enginecring repan is not likely to
telate any {indings, conciusions, of recommendations
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descriptive terms
soil and rock

GOFEEY | -

i “\“‘ Sheet 1

SOIL DESCRIPTIONS

No. § Table D1},

hands whan remouiding.

Classification of Material usited on Unified Classitication System [reler SAA Site Invemigation Code AS1720-1075 Aod,

Moisture Condition bared on spaesrance of 101l

dry Lookt and feslt dty; cohasive sollt usuatly hard, powdary or tristbe, pranular s0ils run fresly through hands,

mois Soil leels cool, darkened in colour; coherive soils ususlly weshaned by molsure, granular sails tend 1o cobary, but
one gate 6o (ree watsr on handy on remoulding.
wat Soif {eals cool, darkened in aolour; cohurive #ails weslaned, granular )il tend to cohere, Irae wawr collsc o0

Consistancy baisd an unconlined sompremive neangth (Cul (penerally srtimated or maswisd by hand panstromater),
t

density index 1D %

term [ eary soit | oft | fiem | it | veey stitt]  hwed |
Qu kPa 25 50 100 200 400
H 10it crumbles on 1est whinout masningfyl resuly, it it described ae frisble,
Densiry Index Igerarally extimated or based on penatronyetes resltil,
term [vmryioor | loosa | medium dente T gerss [very dense |
15 35 65 88

AOCK DESCRIPTIONS

Wouathering based on visusl spnenmant

lerm
fresh,
Slightiv Wearhered,

Moderately Westhervd:

Highly Waathared:

Extremnety Wasthered!

criterion ,
Aock substance unaifetied by weathering,

Fock tubstance aflected by wenthering to the exient thal pertial 1taining of pariist
discolouration of the rock subitance upsatly Dy limonite hes tanen plece, The colour
and tenturs ol the fresh rock i recogninsbie; 1trangth provertiag ae smantially those
of the iteph rock bstanCy,

Aotk tubstance Hected by westhering 10 the ex1ant et 1aining extends throughout
whals of the rock mbrancs and the ofiginad coiour al the [reih rack it Ao longer recog:
niable,

Rock substance afiscted by wasthering to the axnt that limonite ssining or bissshing
alfects the whale of the fock mubitance and signi of chemicsl of physical decompotition
of indlvidusl minscals are usislly evident, Porosity and strength may be Incressed of
decreaced when comparsd [0 the fresh rock substance, Usually #s » fasuit of the |eaching
ot depoiition of iran, The colour and nrangth of the original fresh rock wibsnca bt

no longer recogniabla,

Rock subiianca sHectsd by vwestheting 10 the sxtent that the rock skhibin sl propuribe .
i.4, 1t can be remoulded and ean be clawliled secording to the Unified Clamitication Synem.
but the texurs of the oclginal rock I vl evidans,

Strength besed an point Ioad 11rangth index, corrected to 50 mm dismeter » 1850 (refer 150 M, Commiuion on §andardliation
of Laboratory and Eisld Teits, Sugpested Methods foe Drvermining the Untaxisl Comoretsive Sirangth of Rock Matarisle snd the
Paint Losd Strangth Indsx, Commities on Lezoratory Terts Documant No, 1), (Generuily srtimated: X indicatis is11 remlt),

i 150} MPs

10 a1 high ax 30

Defect Spacing

clansification fanirematy low | very low | Iywd | medium | high | vary high Iu:mndvhiqh]
0,02 0.1 0Ja 1 h]

10

The unconhined comprewive 1trangth is typically sbout 20 x 1g50 but the multinllar may range, for ditfarant rock rypet, from s low i 4

casrification

aniramaly closa | very clom

[ dines | medium | wide | vary wide [antremety vide |

ipacing m

0,03 A 0.3 1 b 10

Dafect description uss term contsined on AS1726 table D2 10 describe nature of detect {tauly, |oint, crushed tonos, chy
sanm Lot and chaesctar [roughneas, sxtent, costing nic.},
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Ref. No. 27130 DN:PR
11 January 1995 .

xI

The Manager,
Coffey Parmers International Pty L, .
PO Box 108,

Salisbury, Qid 4107
Attention; Mr Brian Booker

Dear Sir,

ANALYSIS OF SOIL SAMPLES
ORDER NO. B17724 - JOB NO. NRB65/2

Five (5) samples were received for testing on 13 December 19994, The results of analysis
are presented in the Table attached.

Please advise if you have any queries.

Yours faithfully,
SIMMONDS & BRISTOW PTY. LTD.

e %‘A///
David Nial
Supervisor - Soils Laboratory

Encl.

COFFEYSJUINE

Simmonds & Bristow P
30 Shottery Street, Ya‘:’c'mL{;gi o D Yo e o T o s

Queensiand. 4104, Australia, Initiative, Accuracy & Rellnbifity” Fax (07) 892 3345
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Land of slope generally greater than 25-33% presents severe limitations on housing
development and are generally best left in a relatively undisturbed state. These lands
can, however, be utilised as the back blocks of larger allotments, or, with appropriate
geotechnical engineering measures in Place, capable of supporting special kinds of
development e.g. "pole houses™ or mulfi -level development.

In summary, the terrain over the whole development area consists of central ridge
running north-south and rising to a knob of approximately 30 metres above sea level,
the ridge comprising approximately a quarter of the whole site area. Slopes running off
this central ridge vary from as steep as 15-25% adjacent to the knob with gentler
slopes encountered within the central part of the ridge and footsiope areas.

Aspect

Aspect is important as it modifies regional climate providing a local climate or a micro-
climate. The most desirable aspect for residential living environments Is a northerly
aspect, and in particular a north-easterly aspect which attracts maximum sunlight and
is protected from cold winter westerly winds, and is exposed to cooling summer
breezes, the latter which would help to ease the effect of high humidity and high
temperatures during summer periods.

Due to the north-south alignment of the central ridge which runs through the centre
of the Iron Gates property, the generally flat to rolling topography ehcountered, the
site is capable of enjoying the effects of cooling summer breezes and northerly aspect.
The top of the central ridge enjoys some longer range views screened to some extent
by existing vegetation. To the east of the central ridge lie lands with an
easterly/northerly aspect, with lands to the west of the ridge enjoying a
northerly/westerly aspect. Lower lying lands behind existing major vegetation stands
would be sheltered from the effects of colder westerly winds. A similar situation applles
in the case of the lands to the east of the central ridge system.

Soils and Geology

The coastal landscapes supporting much of the heath land and dune vegetation around
Evans Head is understood to have developed during the Quaternary period. These
comprise older Pleistocene deposits which formed the undulating plains and swamps
away from the coast. The Quaternary marine deposits comprise uniforrn coarse
textured sands with minor accumulations of organic matter in the topsoil. An analysis
of the sandy soils of the lower lving parts of the Iron Gates property was undertaken
by Morse McVey & Associates, in association with D. J. Douglas & Partners Pty Ltd
in 1991, Ten back-hoe pits, ranging in depth from 0.8m to 2.8m were dug and
consistent results were obtained. both among the test pits themselves, and based on
observations of exposed soil profiles along the river bank.
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In general terms, the profile of the sandy soils found on the site consist of a shallow
laver of sandy topsoil with organic matter, underlain by fine-to-medium-grained sand.
One test pit showed a layer of 200mm thick sandy clay. A

The sandy soils were assessed for potential acid sulphate conditions. The completed
laboratory tests indicate that at the sites indicated there is no evidence of {actual) acid
sulphate material in any of the test pits. Further, field tests for pH decrease after
oxidation in laboratory analysis for total sulphu} (%) suggest that there are no
potentially acid sulphate soils in any of the samples. These results should be
representative of the survey area, according to Morse McVey & Assodates. The soil
analysis conclude that with respect to limitations imposed by the occurrence of acid
sulphate materials, there is no reason why development should not proceed in this

.

area.

Sedimentary rocks of the Triassic Clarence-Morton Basin occur along the Iron Gates
Road ridge. Soils associated with these areas are shallow podsols with a base geology

of shales, sand stones and conglomerates. Quaternary alluvial deposits occur along the .

river, forming flood plains and terraces.

[

2.5 VEGETATION

Overview; Past Disturbance of Site

The original vegetation pattern of the Iron Gates property has been affected by the
previous. history of .land use of the site. Those areas which have been subject to

significant clearing and/or site disturbance over the years may be summarised as
follows: '

«  cleared Jand: found over much of the eastern part of the site adjoining the
existing dwelling house on the property. This land has been cleared for
decades and continued to be maintained in such a condition.

«  Cleared and partly cleared hillside lands: comprising the larger proportion
of the elevated hillside area lying to the north of the existing ‘dwelling
house and extending as far as the northem boundary of the site. These
lands fall within a corridor of approximate width 150 metres. An additional
area of cleared land occurs to the west of the main access track running
into the property, situated to the west of the main hill.

. Disturbed heathland: previously subject to sand-mining activities, lving in
the north-east corner of the property.
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1 INTRODUCTION

A Dewatering Management Plan (DMP) is proposed for the construction of the proposed Iron
Gates development at Evans Head.

The DMP relates specifically to the installation of the proposed Sewer and Stormwater services
below the natural water table level. These are the only services expected to be below the existing
water table. The deeper sewer and stormwater trench excavations are envisaged to be 1.0 to
2.0m below the lowest finished design levels. Other services are expected to be above the water
table.

Initial investigations undertaken by Coffey Partners International and Geotech Investigations
included a number Groundwater and Soil investigations including 21 boreholes recording the
interception of the Water Table, copies of these investigations can be found attached in the
appendices. The groundwater levels varied from RL 2.30m located at the north east corner of the
Development to RL 1.87m at the south east corner of the development, approximately 130m from
the Evans River. The water table gradient across the site appears to be consistent with the natural
ground levels and the fall towards the Evans River. Groundwater was encountered in the
boreholes at depths of between 0.5m and 1.5m below the existing ground level. Typically, the
standing ground water level would be expected at RL 0.0 to 0.5m with fluctuations of £0.5m under
normal (non-flood) conditions. Rises in groundwater to RL 1.5m to 2.0m (AHD) have been
recorded in the immediate area following heavy and prolonged rainfall periods (flood conditions).

Water table levels can be expected to vary with seasonal and climatic conditions. Current finished
surface design levels require a minimum flood free level of 3.3m and this will provide additional
fill over the existing surface levels of a minimum 1.0m up to 2.0m. This will provide 2.7mto 1.5 m
fill depths to the water table and retain the majority of the sewer and stormwater constructions
above the water table. This Dewatering Management Plan will provide for the construction of
those deeper services.

2 DEWATERING METHOD

It is envisaged that the limit of the excavations will be retained with a system of trench shoring
bedded into the underlying indurated sands. A series of spear and or internal well points will be
used to lower the water table on the site to a minimum depth of 0.5m below proposed excavation
level.

For the proposed development, for only construction of the deeper services, dewatering to
approximately 2.0m below existing ground level, will be required. It is expected that dewatering
will require only a short term drawdown to about 2.5m depth will be required to enable construction
of the services and backfilling of the trenches.

Water collected from the proposed dewatering system shall be directed towards a holding tank or
suitably lined sampling pit prior to discharge or re-charging into the existing groundwater table.
The holding tank/pit will then be used to monitor/test waters followed by remediation of any waters
which are below acceptable discharge quality guidelines.

Water quality criteria must be maintained to those presented as baseline conditions plus or minus
10%, prior to discharge, in accordance with the release criteria for the project. It is proposed to
either discharge the extracted groundwater into the adjacent groundwater system or into the
existing site drainage system.

Given the extent of the proposed excavation numerous points are available around the perimeter
of the site. As the dewatering management requirements for the development will vary during the
dewatering operation, it is expected a number of discharge points will be utilised for discharge or
recharge of the existing water table. The natural drainage system along the eastern boundary
discharges into Evans River approximately 100 to 150m south of the site and will not be used for
discharge without strict compliance with the Water quality criteria.

Copyright © 2015 Arcadis. All rights reserved. arcadis.com



3 DEWATERING EFFECTS

The trench spear pumping system is envisaged to penetrate into the water table sufficient to allow
dewatering of the trench alignments. This will limit the dewatering required and minimise the time
of construction allowing for the watertable return to its original level.

Controlled recharge pumping may also be undertaken from the drainage system, where required
to maintain the water table levels across the adjoining sensitive wetlands and rainforest areas
development. The spear or well point pumping systems required to maintain the dewatering whilst
installation and backfilling is completed will be dependent upon the groundwater inflows from the
trenches, and are envisaged to vary during the relatively short construction period.

The construction period is understood to be in the order of 2 months. Drawdown of the
groundwater levels of not more than 1000mm has been calculated to be restricted to a distance
of not more than three times the depth of the drawdown, i.e. approximately 25m beyond the
dewatering points. Given the location of proposed services this will be well away from the site
boundaries any short-term drawdown will be entirely within the site.

On the basis of the original acid sulfate investigations undertaken for the development, and as
part of the water table investigations, no acid sulfate soils are present on site in the dewatering
zone, and beyond the depth of the excavation and therefore no acid sulfate groundwater
conditions will be generated and no acid sulfate soils will be exposed as a result of the dewatering
operation.

The effects of drawdown of the water table are not expected to create any adverse environmental
impacts and recharging will be not be required to be mandatory unless boundary monitoring bores
indicate significant changes and provided all water discharged from site lies within the acceptable
range outlined in the ANZECC Water Quality Guidelines, as appropriate.

If subsequent testing of the pH of the water is below the release criteria, the pH can be raised by
treatment with hydrated lime or caustic soda or similar. If the DO is below the release criteria
aeration of the water at discharge can be undertaken,or an in-line aeration system installed.

The turbidity and suspended solids can be controlled through the use of settling tanks, the addition
of slaking agents, flocking agents, geofabric filters and socks and, if required silt curtains at the
discharge point. Provided the pH is controlled, it is likely the Fe and Al concentrations will be
within the required release criteria.

Noise emissions resulting from the dewatering systems shall comply with the relevant provisions
of the Interim Construction Noise Guideline, Protection of the Environment Operations Act 1997.
The machinery shall be equipped with high efficiency mufflers and noise attenuated enclosures
installed around the pumps if considered necessary.

4 GROUNDWATER MONITORING

4.1 Background Monitoring

Prior to works commencing on site groundwater monitoring wells shall be installed within
nominally 20m to 25m of the adjoining Wetlands and Rainforest boundaries where monitoring is
to be undertaken. The location of the monitoring wells will be determined on site prior to the
commencement of the installation of the dewatering system, to allow optimal positioning of the
wells for access throughout the life of the project. A plan will be developed at this stage, identifying
the location of the monitoring wells, dewatering construction, locations and discharge retention
wall and pump locations.
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Background monitoring of the groundwater shall be undertaken weekly for a minimum of 4 weeks
prior to the commencement of dewatering on site. The results of the background monitoring will
be used to determine the groundwater quality trigger values that will indicate the need for
corrective action to be undertaken during the dewatering operation.

The wells will be monitored for groundwater levels, pH, DO, turbidity, conductivity, SS, EC, Fe
and Al. As a general guideline a deviation of 10% from the established baseline criteria for two or
more of the water quality parameters would be considered a trigger for corrective action, however
this should be reassessed depending on the results and consistency of the background
monitoring.

4.2 Monitoring During Construction

The following groundwater monitoring frequency shall be adopted during dewatering operations.
Daily monitoring of groundwater levels in the boundary standpipes and pH for the first 2-3 weeks.
Weekly sampling and testing for pH, DO, temperature, turbidity, conductivity, Fe and Al for the
construction period where requiring dewatering. If the monitoring results prove consistent after
the first month of monitoring, the sampling frequency could be reduced to fortnightly for the
duration of the dewatering operation, subject to Richmond Valley Council approval. Additionally,
twice weekly monitoring by visual assessment of the areas external to the site shall be undertaken
to ensure no adverse impacts are occurring as a result of the dewatering.

5 DISCHARGE MONITORING

A discharge monitoring program shall be implemented to provide feedback on the effectiveness
of the dewatering management strategy and provide early warning should environmental
degradation begin. Monitoring will be carried out at the holding tank/pit immediately prior to
release into the environment.

The following monitoring frequency is recommended during any dewatering operations:

« Daily - pH, Dissolved Oxygen (DO), Turbidity and Conductivity; and
* Weekly - As above plus Fe, Al, SS.

If the results of monitoring prove consistent, the frequency of monitoring could be reduced, subject
to Richmond Valley Council approval.

Prior to release, the groundwater discharge shall meet the ANZECC Water Quality Guidelines for
Fresh and Marine Waters (2000) as summarised in Table 5-1 below.
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Table 5-1 Water Quality Criteria

INDICATOR RELEASE CRITERIA

ph 7.0-8.4
Dissolved Oxygen >85% sat
Turbidity 55 NTU
Suspended Soils 20 (mgle)
Pd (soluble) 4.4 ug/L
Cu (soluble) 1.3 ug/L
Cr (soluble) 4.4 ug/L
Fe (soluble) 1000 ug/L
Al (soluble < 30 ug/L for pH < 6.5

< 300 ug/L for pH > 6.5

It is requirement that any proposed discharge water complies with the water quality criteria listed
above.

6 RECOMMENDATIONS

Prior to commencement of dewatering operations on site the results of the background monitoring
will be submitted to the Richmond Valley Council. A monthly dewatering report shall be prepared
and submitted to Richmond Valley Council. The report shall include, as a minimum, details of the
dewatering and retention method, water quality results, treatment required, status of the existing
groundwater and any unforeseen issues. The DMP recommendations will be implemented by the
Civil construction contractor for the proposed development. A NATA registered Geotechnical or
Environmental Engineering shall be engaged by the Civil contractor to undertake the required
background monitoring, and discharge monitoring during construction.
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Our Ref: JW:jw: Gl 2039-a
2 June 2015

Gold Coral Pty Ltd
PO Box 3441
Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P1

Location N: 6778265 E: 540560
Test Date 25/05/2015
Soil Description 0 m (SM) Silty SAND: Fine sand, moist, grey brown

0.5 m (SP) SAND: Fine sand, dry, pale grey

2.2 m (SP) SAND: Fine sand, wet, pale grey

T.D.3m
Water Table 2.2 m BSL
(estimated based on drilling)
Field Test Results Ksat = 13.7 m/day = 572 mm/hr K=1.6x10% m/s
Test Hole Depth 1.1 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: GI 2039-b
2 June 2015

Gold Coral Pty Ltd
PO Box 3441
Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P2

Location N: 6778474  E: 540581
Test Date 25/05/2015
Soil Description 0 m (SM) Silty SAND: Fine sand, moist, grey brown

0.5 m (SP) SAND: Fine sand, moist, pale grey
1.4 m (SP) SAND: Trace silt, fine sand, moist, dark brown

1.6 m (SP) SAND: Trace silt, fine sand, moist, dark grey

T.D.3m
Water Table Not identified
(estimated based on drilling)
Field Test Results Ksat = 89.5 m/day = 3728 mm/hr K=1x103 m/s
Test Hole Depth 0.6 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-c
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P3

Location N: 6778597  E: 540503
Test Date 25/05/2015
Soil Description 0 m (SP) SAND: With silt, fine sand, moist, grey

0.3 m (SM) Silty SAND: Fine sand, moist, dark brown
0.6 m (SP) SAND: Trace silt, fine sand, wet, pale grey

1.4 m (SP) SAND: Trace silt, fine sand, wet, dark brown

T.D.3m
Water Table 0.6 m BSL
(estimated based on drilling)
Field Test Results Ksat = 16.8 m/day = 698 mm/hr K=1.9x10* m/s
Test Hole Depth 0.17 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-d
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P4

Location N: 6778425 E: 540493
Test Date 25/05/2015
Soil Description 0 m (SM) Silty SAND: Fine to medium sand, moist, dark brown

0.7 m (SP) SAND: Trace silt, fine sand, moist, pale grey
1.7 m (SP) SAND: Trace silt, fine sand, wet, pale grey

2.0 m (SP) SAND: Trace silt, fine sand, wet, grey brown

T.D.3m
Water Table 1.7 m BSL
(estimated based on drilling)
Field Test Results Ksat = 27.0 m/day = 1128 mm/hr K=3.1x10"* m/s
Test Hole Depth 0.77 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-e
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P5

Location N: 6778333 E: 540483
Test Date 25/05/2015
Soil Description 0 m (SM) Silty SAND: Fine sand, moist, dark brown

0.6 m (SP) SAND: Trace silt, fine sand, dry, pale grey
1.4 m (SP) SAND: Trace silt, fine sand, moist to wet, pale grey

2.4 m (SP) SAND: Trace silt, fine sand, wet, grey brown

T.D.3m
Water Table 1.5 m BSL
(estimated based on drilling)
Field Test Results Ksat = 4.2 m/day = 176 mm/hr K=4.9x10> m/s
Test Hole Depth 1.1 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885

Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-f
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P6

Location

N: 6778091 E: 540285

Test Date

25/05/2015

Soil Description

0 m (SM) Silty SAND: Fine sand, moist, dark grey

0.4 m (SP) SAND: Trace silt, fine sand, moist, pale grey

0.8 m (SM) Silty SAND: Fine sand, moist, dark orange brown

1.2 m (SM) Silty SAND: Fine sand, moist, grey brown mottled orange brown

2.7 m (SM) Silty SAND: Fine sand, wet, grey brown mottled orange brown

T.D.3m

Water Table

2.7 m BSL

Field Test Results

Ksat = 2.2 m/day = 91 mm/hr

K=2.5x10° m/s

Test Hole Depth

1.1 mBSL

Indicative Drainage Class

‘well drained’

Notes: T.D. — Terminate depth of borehole
Ksat — Saturated hydraulic conductivity

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of

Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)

Senior Geotechnical Engineer

OFFICE LOCATION
Unit 3 / 42 Machinery Drive
Tweed Heads South NSW 2486

www.geotechinvestigations.com

K — Permeability

BSL — Below existing surface level

POSTAL ADDRESS
PO Box 6885

Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-g
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P7

Location N: 6778447 E: 540402
Test Date 25/05/2015
Soil Description 0 m (SP) SAND: With silt, fine to medium sand, moist, grey brown

0.2 m (SP) SAND: Trace silt, fine sand, moist, pale grey
0.7 m (SM) Silty SAND: Trace clay, fine sand, wet, orange brown

1.1 m (SP) SAND: Trace silt, fine sand, wet, dark brown

T.D.3m
Water Table 0.7 m BSL
(estimated based on drilling)
Field Test Results Ksat = 7.2 m/day = 300 mm/hr K=8.3x10> m/s
Test Hole Depth 0.87 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-h
2 June 2015

Gold Coral Pty Ltd
PO Box 3441

Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P8

Location N: 6778560 E: 540397
Test Date 25/05/2015
Soil Description 0 m (SP) SAND: Trace silt, fine sand, moist, brown

0.4 m (SP) SAND: Trace silt, fine sand, moist, pale grey
1.2 m (SP) SAND: Trace silt, fine sand, wet, pale grey
1.4 m (SM) Silty SAND: Fine sand, wet, dark brown

1.9 m (SP) SAND: Trace silt, fine sand, wet, dark grey / brown

T.D.3m
Water Table 0.6 m BSL
(estimated based on drilling)
Field Test Results Ksat = 2.6 m/day = 109 mm/hr K=3.0x10° m/s
Test Hole Depth 0.07 m BSL
Indicative Drainage Class ‘well drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)

Senior Geotechnical Engineer
OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486



Our Ref: JW:jw: Gl 2039-i
2 June 2015

Gold Coral Pty Ltd
PO Box 3441
Australia Fair Southport QLD 4215

REPORT ON IN-SITU PERMEABILITY TESTING
IRON GATES DRIVE, EVANS HEAD

Test ID: Test P9

Location N: 6778502 E: 540329
Test Date 25/05/2015
Soil Description 0 m (SM) Silty SAND: Fine to medium sand, moist, dark grey

0.5 m (SP) SAND: Trace silt, fine sand, moist, pale grey
1.8 m (SM) Silty SAND: With clay, fine sand, wet, dark brown

2.0 m (SM) Silty SAND: Fine sand, wet, dark brown mottled
orange brown

2.5 m (SP) SAND: Trace silt, fine sand, wet, dark brown

T.D.3m
Water Table 0.5 m BSL
(estimated based on drilling)
Field Test Results Ksat = 18.6 m/day = 775 mm/hr K=2.2x10%* m/s
Test Hole Depth 0.07 m BSL
Indicative Drainage Class ‘rapidly drained’
Notes: T.D. — Terminate depth of borehole BSL — Below existing surface level
Ksat — Saturated hydraulic conductivity K — Permeability

Table 4.2A4 AS 1547 (On-site domestic wastewater management)

For and on behalf of
Geotech Investigations Pty Ltd

James Walle RPEQ (15701), RPEng (Civil), B.Eng (Civil)
Senior Geotechnical Engineer

OFFICE LOCATION POSTAL ADDRESS
Unit 3 / 42 Machinery Drive PO Box 6885
Tweed Heads South NSW 2486 www.geotechinvestigations.com Tweed Heads South NSW 2486
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APPENDIX B

COFFEY PARTNERS INTERNATIONAL (1995)
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Coffey Partners International Pty Ltd

ACN. 003 692 0

Gonsulting Engineors, Managars and Sciantists
Environment = Geatechnies « Mining » Water Resaurces

GOFFEY

ANAZY
L Ld L)

Your Maleengy

Ow Reterenge INRBG3/2-B GHD
. 12th January, 1995

Da

W P Brown & Partners Pty Ltd
PO Box 6527
URPER MT GRAVATT QLD 4122

¢

Attention: Mr Gary Spance

Dear Sir,

RE  IRON GATES ESTATE - STAGE 1A
' INVESTIGATION OF PROPOSED QPEN DRAIN

530 Fawlawn Streat
Nathan QLD 4111

PO Gox 100
Sallsbury QLD 4107
Augiralla

Foux {On) 274 4077
Teleplione {07) 274 4414

Please find enclosed our report on the geotechnical investigation for a proposed drain at the Iron
Gates Estate, The investigation was carried out in general accordance with our proposal

NRP294/17-A dated 2[5t Movember, {994,

Should you have any queries regarding the contents of this report, please contact Geoff Drew or the

undersigned at our Brisbane office.

For and on behalf of
LOFFEY PARTNERS INTERNATIONAL PTY LTD

'

m I 0 m

)




Coftey Portners International Pty Lid

NR865/2-B
12th January, 1995 A
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Jmportant Information about your Geotechnical Engineering Report
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S Ty e 5 - T e oty

Colley Purtners Internatianal Pty Ltd

NRBGS/2-B
12th January, 1995 afn

1.0 INTRODUCTION

It Is proposed that an open drain be constructed adjoining the Iron Gates Estate Stage 1A
development. Cof fey Partners International Pty Ltd was commissioned verbally by Mr,Gary Spence

the .alignment of Open Drain No.1, beginning at approximately ch,50m. Semples were taken for
laboratory testing for acid sulphate soils and for particle size distribution analysis, and standing water
levels (SWL) were measured,

Qualitative spot tests for the presence of cither farrous monosulpbide or pyrite were pecformed nt
each dritlling location in the surface layer and in the solls above and below the water tabie,
Enginecring logs of the boreholes along with explanation sheets describing the terms and symbols
used are presented in Appendix A,

3.0  SITE DESCRIPTION

ground surface along the alignment has A maximum elevation of about RL3,0m over most of the
alignment and, at the end of the alignment, falls from an clevation of RL2.3m to the banks of the
Evans River over 3 distaace of 20m. The nrea comprises beach or constal dune sands. The estate
layout drawings show the proposed drain running from a point close to an area of wetlands directly
to the Evans River,

The wetlands are swampy with large areas of surface water, thick weed growth ang paperbark trees,
Organic clays are reported to occur at approximately 300mm below the surface sands, but their
thickness is not known, The topographic mapping of the area shows an elongated feature with o
surface elevation a little below the RL2m contour trending south from the Open Space, Surface
water within tiyjs depression may be either perched on the organic clay layer, or be a ‘window’ to
the water table, or a combination of both in Wwe case of a discontinuous organic clay layer.
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4.1 Acid Sulphate

The qualitative spot tests for the presence of aci
concentrations. Threc samples from below the water
wable were submitted for quantitative acid sulphate testing, Summa

are set out in Tabie | below, with laboratory test reports in Appendix C.

Summary of Acid Sulphate Testing

TABLE 1

d sulphates all indicated il to very low
table and two samples from above the water
ry resuits of the laboratory testing

. pH SO, (mp/kp)
Chainage D;E;h after after
initial oxidation initial oxidation

50m 1,0-2.0 5.4 5.6 10 150
100m 0.7-1.3 5.1 6.0 5 125
250m 1.0-20 5.5 5.2 <5 75
150m 1.0-2.0 5.6 52 <5 75
463m 03-1.0 5.4 5.0 10 125

Note: Pyrite § concentrations ali <0.01%. CaCG, concentrations all <0.2%.

4.2 particle Size Distributi

Field description of the sands gives a grain size in the fine to medium grained range. Laboratory

testing indicates less than S% passing 0.075mm and 98 % passing

0.425mm sicves, Laboratory test

tesults can are reporied in Appendix B. Coefiicient of Uniformity is less than 2, indicating high

porosity.
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50  DISCUSSION
5.1 Acid Sulphate Soils

The field qualilative spot testing indicated a general absence or very low concentration of either

ferrous monosulphide or pyrite in either the topsoil, sands above the water table or sands below the
walertable. This was confirmed by the laboratory testing which indicated nil acid sulphate potentinl
and nil acid generating potential for all § samples subemitted,

1

52 Jw ¥

On the basis of the SWLs measured during the field investigation, a gradient averaging about {:200
currently exists towards the river from ch.250m with a negligibie gradient from ch,250m to ch.465m
and an apparent slight mounding at about ch.250m. The water tble is of the order of Im below
ground surface over most of the proposed drain alignment so can be sajd to roughly follow the
ground surface contours, as is to be expected under phreatic conditions. Standing water levels in
BHI and BH2 drilled in August 1994 were 0.6m below a ground surface level which is assessed at
about RL2,3m from contours on supplied plans. This indicates that the water table beyond the end
of the proposed drain is relatively constant at about RIL 1,75m which corresponds to the inferred fres
water surface level in the wetlands.

An estimated permeability (K) of barween 3x107cm/sec (2.5m/day) and 4.5x10%cm/sec {4.0m/day)
can be inferred from the pamicle size characteristics of the sands, Specific Yield is estimated at
0,33, With this permeability and gradient, a steady regional groundwater flow would alteady be
established towards the river, the flow being maintained by both direct infiltration of ralnwater and

leakage of some surface water from the wetlands area, r’Fﬁ?mnpUﬁFngthd"cxisﬁhg-ﬁW

TIRABGADIE 0 the Wetlande3ah RS OUTE et SN A BT nd TRICRTESs o theorgamic
claywll,agars__.u,{n'dqullpg Abe~wetlands, Total throughflow rates would vary with water table
fluctuations reshlting from changes in the availability of recharge, especially that deriving from
direct Inflitration of rainfall,

Design drawings show that the open drain will be excavated 0 3 depth of about Im below the water
table. The effect of this excavation will beFifi [ocaTised-Towering of the water (bl due to the creation
of a new line of discharge. Homogeneous fine grained unconfined aquifers of the type encountered
here are known to exhibit delayed drainage with the result that the fowering of water table will be
Eradual and, in the shon termn, of limited. &x7 T:?Long term expansion of the zone of influence of
the drain is likely 1o occur only during long periods without recharge. "Oiberzfactors. such ag
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evaporation-ind transpiritior &ﬁlwﬁr}iﬁfoﬁtg%aﬂgﬁaﬂtﬁiﬁn?m to. UEEwWelands thar any
inducEd drawdoyns.

Estimations of drawdaown at distances from the drain have been made using methods for estimating
flow of groundwater to galleries (Huisman after Edeiman). Assumptions made for these calculations
are; | year (365 days) without recharge, instantaneous drawdown at the gallery of Im, and aquifer
thickness of 1.75m,

TABLE 2
Distance-Drawdown Estimations

Distance from Drawdown {m) at
Drain Centreline
. K=3.8m/day | K=2.5m/day
(m)
20 0.87 0.84
30 0.81 0.76
40 0.74 0.68
50 0.68 0.61
60 0.62 0.54
80 0.51 0.42
100 0.41 0,31

Significantly lower calculated drawdowns at distance from the drain are obtained by reducing the
time without recharge (rainfall), Reducing the period without recharge to 100 days (3 months) results
in drawdowns at 100m of 0.12m and 0.05m for permeabilities of 3,8 and 2, Sm/day respectively,

The organic clay layer noted in the wetlands arca was not present at 2 su‘nllur Icvel along the

proposed drain, 50 u can be inferred that it is spcciﬁc to lhc wetlnnd arca, “Th Thie case, there is 0"}

axe s

htgl'r probab:[:rrtharmc mtrcf'*i wer penneabihrr of the. orgnmc clny—lnycruwdi Ftend to isolate the |

AT
wetiands fronrthe dmwdowm mduccd. bmﬁ!‘dmur excavation,’ Even if the isolating effect of the
organic clays is less than expected it is likely that any loss of water to the proposed drain would be
replaced by groundWater {IGW from' other directions. ™ A
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Any potential impact of the drain on the area could be reduced if it was possible to medify the
overall estate drainage design to allow the invert level of the drain to be raised so that it is closer
to the present water table. As the drawdowns were calculated on the basis of & Im lowering of
water level at the drain, proportional adjustments can be made for any alteration in the depth of
excavation below the water table. Flow to the. drain given the assumptions described above is
estimated to be of the order of 0.04m’/day per metre length of excavation after 1 year without
significant rainfall recharge,

For and on behalf of
COFFEY PARTNERS INTERNATIONAL PTY LTD
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'ENGINEERING

As the client of a consulting geotechnical enginecr, you
should know that site subsuriace condilions cause more
consiruction problems than any other factor, ASFE/The
Association of Engineering Firms Pracucing in the
Geosciences offers the following supgestions and
observations to help you manage yourt rnsks

A GEOTECHNICAL ENGINEERING REPORT 1S BASED
ON A UNIQUE SET OF PROJECT-SPECJFIC FACTORS
your geotechnical engineering report is based on
subsurface exploration plan designed to consider a
unique set of project-specilic factors. These factors
typically include: the general nature ol the structure
involved. its size, and configuration, the location of the
structure on the site; other improvements, such as
aceess roads parking lots, and undesground utitities:
and the additional risk created by scope-olservice
limitations imposed by the client. To help avoid costly
problemns, ask your geotechnical engineer to evaluate
haw flactors that change subsequent (o the date of the
teport may affect the report's iecommendations

Uniess yout geotechnical engineer indicates otherwise,
do not yse your geotechnical cngineesing fepar

. when the nature of the propased struclure H
changed, for example, il an office building will be
crected instead of 8 parking garage, or @ refrigerated
warehouse will be built instead of an unrefrigerated
one,

« when the size, elevation. or conliguration ol the
proposed structure is altered:

« when the lacatian or ortentation of the proposed
structure \s modified:

+ when there is a change of ownership; of

« lor application to an adjacent site.

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

SUBSURFACE CONDITIONS CAN CHANGE

A geatechnical engineering repoit1s based on condi-
tions that existed at the ume of subsuriace exploration
Do not base construction decisions ona geotechmcal
enginecring repon whose adequacy may have been
alfected by time, Speak with yout geotechnical consult-
ant to learn if additional tests are advisable before
construciion starts Nate, too. that additiona! tests may
ke required when subsurface conditions are allecied by
construchion operations at or adjacent Lo the site, or by
natural events such as Nloods, earthquakes, of ground
water fluctuations, Keep your geotechnical consultant
apprses of any such events

VPR ANT INFORMATION ABOUT YOUR GEOTECHNICAL

REPORT

MOST GEOTECHNICAL FINDINGS ARE
PROFESSIONAL JUDGMENTS

Siie 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 (o render an opinion about
overall subsurface conditions. The actual interlace
wetween materlals may be far mote gradual or abrupt
than your report indicates. Actyal conditions in areas
not sampled may difler fram those predicted in your
report, While nothing can be done to prevent such
situations, you and your geotechnical englneer can wark
together to help minimize their knpact. Retaining yous
geotechnical engineer to observe constiuction can be
particularly banelicial inthis respect.

A REPORTS 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
reyealed through selective exploratory sampling are
indlcative of actual conditions throughout a site.
Decause actual subsurace conditions can be discemed
only duging earthwork, you should retain your geo-
technical englneer to observe actual conditions and to
{inalize recommendations, Only the geotechnical
engineer who prepared the report is fully famifiar with
the background information needed to determine
whether of not the report’s recommendatians are valid
and whether or not the contractor |3 abiding by appli-
cable racormmendations. The geotechnical engineer who
developed your repan cannot assume responsibility or
liability tor the adeguacy of the report’s recommenda-

tions il another party is retalned to observe construction.

GEOTECHNICAL SERVICES ARE PERFORMED

FOR SPECIFIC PURPOSES AND PERSONS
Consulting geozechnlcat engineers prepare reporns (0
mess the specilic needs ol specific individuals. A report
prepared lor a civil engineer may not be adeguate lor a
construction contractor ar even another civii engineer.
Unless indicated otherwise, your geotechnical engineer
prepared your repon expressly lof you and expressly lor
pUMpOSES you indicated Mo one other than you should
apply this report forits sntended purpose without first
conferring with the geotechnical engineer, No pary
should apply this report for any purpose other than that
ariginally contemplated without {izst conlernng with the
geotechnical engineet.

GEOENVIRONMENTAL COMNCERNS

ARE NOT AT iISSUE

Your geotechnical enginecring repan is not likely to
telate any {indings, conciusions, of recommendations
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descriptive terms
soil and rock

GOFEEY | -

i “\“‘ Sheet 1

SOIL DESCRIPTIONS

No. § Table D1},

hands whan remouiding.

Classification of Material usited on Unified Classitication System [reler SAA Site Invemigation Code AS1720-1075 Aod,

Moisture Condition bared on spaesrance of 101l

dry Lookt and feslt dty; cohasive sollt usuatly hard, powdary or tristbe, pranular s0ils run fresly through hands,

mois Soil leels cool, darkened in colour; coherive soils ususlly weshaned by molsure, granular sails tend 1o cobary, but
one gate 6o (ree watsr on handy on remoulding.
wat Soif {eals cool, darkened in aolour; cohurive #ails weslaned, granular )il tend to cohere, Irae wawr collsc o0

Consistancy baisd an unconlined sompremive neangth (Cul (penerally srtimated or maswisd by hand panstromater),
t

density index 1D %

term [ eary soit | oft | fiem | it | veey stitt]  hwed |
Qu kPa 25 50 100 200 400
H 10it crumbles on 1est whinout masningfyl resuly, it it described ae frisble,
Densiry Index Igerarally extimated or based on penatronyetes resltil,
term [vmryioor | loosa | medium dente T gerss [very dense |
15 35 65 88

AOCK DESCRIPTIONS

Wouathering based on visusl spnenmant

lerm
fresh,
Slightiv Wearhered,

Moderately Westhervd:

Highly Waathared:

Extremnety Wasthered!

criterion ,
Aock substance unaifetied by weathering,

Fock tubstance aflected by wenthering to the exient thal pertial 1taining of pariist
discolouration of the rock subitance upsatly Dy limonite hes tanen plece, The colour
and tenturs ol the fresh rock i recogninsbie; 1trangth provertiag ae smantially those
of the iteph rock bstanCy,

Aotk tubstance Hected by westhering 10 the ex1ant et 1aining extends throughout
whals of the rock mbrancs and the ofiginad coiour al the [reih rack it Ao longer recog:
niable,

Rock substance afiscted by wasthering to the axnt that limonite ssining or bissshing
alfects the whale of the fock mubitance and signi of chemicsl of physical decompotition
of indlvidusl minscals are usislly evident, Porosity and strength may be Incressed of
decreaced when comparsd [0 the fresh rock substance, Usually #s » fasuit of the |eaching
ot depoiition of iran, The colour and nrangth of the original fresh rock wibsnca bt

no longer recogniabla,

Rock subiianca sHectsd by vwestheting 10 the sxtent that the rock skhibin sl propuribe .
i.4, 1t can be remoulded and ean be clawliled secording to the Unified Clamitication Synem.
but the texurs of the oclginal rock I vl evidans,

Strength besed an point Ioad 11rangth index, corrected to 50 mm dismeter » 1850 (refer 150 M, Commiuion on §andardliation
of Laboratory and Eisld Teits, Sugpested Methods foe Drvermining the Untaxisl Comoretsive Sirangth of Rock Matarisle snd the
Paint Losd Strangth Indsx, Commities on Lezoratory Terts Documant No, 1), (Generuily srtimated: X indicatis is11 remlt),

i 150} MPs

10 a1 high ax 30

Defect Spacing

clansification fanirematy low | very low | Iywd | medium | high | vary high Iu:mndvhiqh]
0,02 0.1 0Ja 1 h]

10

The unconhined comprewive 1trangth is typically sbout 20 x 1g50 but the multinllar may range, for ditfarant rock rypet, from s low i 4

casrification

aniramaly closa | very clom

[ dines | medium | wide | vary wide [antremety vide |

ipacing m

0,03 A 0.3 1 b 10

Dafect description uss term contsined on AS1726 table D2 10 describe nature of detect {tauly, |oint, crushed tonos, chy
sanm Lot and chaesctar [roughneas, sxtent, costing nic.},
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SIMMONDS & BRISTOW PTY. LTD.

AC.N, D10 252 410
WATER & ENVIRONMENTAL ANALYSTS & CONSULTANTS

D =T o m OO m P

Ref. No. 27130 DN:PR
11 January 1995 .

xI

The Manager,
Coffey Parmers International Pty L, .
PO Box 108,

Salisbury, Qid 4107
Attention; Mr Brian Booker

Dear Sir,

ANALYSIS OF SOIL SAMPLES
ORDER NO. B17724 - JOB NO. NRB65/2

Five (5) samples were received for testing on 13 December 19994, The results of analysis
are presented in the Table attached.

Please advise if you have any queries.

Yours faithfully,
SIMMONDS & BRISTOW PTY. LTD.

e %‘A///
David Nial
Supervisor - Soils Laboratory

Encl.

COFFEYSJUINE

Simmonds & Bristow P
30 Shottery Street, Ya‘:’c'mL{;gi o D Yo e o T o s

Queensiand. 4104, Australia, Initiative, Accuracy & Rellnbifity” Fax (07) 892 3345

N < X T <« € 49 »nw @3 H T 0 Z2 I r X

0599



0601

INBSAIA0D

................... -5 ¥dd T W e Foegodii X wm g sy
\.\A\N\V\uﬁ.\\V\“ W] WONLelM g ETmI B yRa  TROpETON
W prurnod eng oy eom peeoedia i

Q17 Ald AOLSTYE ¥ SONOWWIS S yppmiibiciniot iy Eaflcicou

UONRININY Y WN o1 193[gns jou - uonepixo Jaye Hd pue 'gJeD 94 “iiid o4 uo paseq judwmsSISSE FALRIER])
"BONEIIIST Y1 VN 01 193lgns 1ou - 31144 o, uo £j2j0s paseq JUSwWSSISSE Aanzygen])

TFiN NN Ta> 100> B4 o1 ¢ ¥ Z8%PP& BD 0L -~ £°0 WESE {0LLs
g TN o oo SE 5> T3 5 198bES B3 G - O°F 19O5E COELS
TN NN To> 1G> St 5> s (9 BEFEPS B3 07 - 01 WOTT £5216
TN pil] o> oo §2i 5 o9 S GEPERS B 671 - L0 1NOST 5ETLS
uiis! Tird o> 10 053 ‘o CXY K 2LVEE6 9D 0T - 071 WO 1626
. R “ 5 /T FxSu
8T8 $1008 ¥ 03708 Y O3E0S 08I0 ‘0500 CHODHIIWNE 7S
IVIINSLOd | TVIIN3IOd N.AIXO ‘oM
ONIIYYEINID ! 2LVYHSNS N.QIXO el o'y {s:1} Hd ‘093
QDY qioyv H.“uumu S 311¥Ad REIEL Al Vi wALgvY H TVIEING SISATIYMNYE F1dWNYS
payIa3ds 10N Jpoyipy Bundures §610°60 - P&EIEL PIskeuy eq
wsiD g pejdwes P& L (P3ARIN 3Bg
TISOFUN "ON GOr payeds 1R (pAIN{D ARG

GVIH SNVAH "H1VISE SE1VD NOUI
TYILNALOd A1LVHJINS OV
SATIWYS TIOS 50 SISATYNY

INVASTUE SHINLYUVL ® AFA10D
130 18343 ) OLILT ON J3Y

srec zeg (40} Ton xed

SRR
65697 obg {20} -oucudsey v um%m
w0 ENBNSTY
. . jejuarINAY]
. ‘pupjsusany “efucray P
“19ang &rapcus ot

BiF 25 DI0 N DY




APPENDIX M

ELECTRICAL AND COMMUNICATIONS SUPPLY
AVAILABILITY

45



Energy by Design

A CN 089 041 896 A division of the
Don Family Trust ABN 33 839 164 100
12/07/19
The Technical Director
ARCADIS
Level 7 Premion Place,
Cnr Queen and High Streets
SOUTHPORT. QLD 4215
By email to: Gerard.dick@arcadis.com

Re: Electrical and Telecommunications Supply Availability
Dear Sir

I refer to your request to review the availability of electricity supply and communications
infrastructure to the proposed 175 lots of the Iron Gates Development.

It will be necessary to construct new infrastructure within the development and within Iron
Gates Drive to make connection available to the existing electricity and communications
infrastructure within Wattle Street near the corner of Cherry Street.

Electricity Supply

When the development was planned for Construction previously the Electricity authority
existing at the time was NorthPower. This authority has subsequently been merged and
rebadged several times with the current network owner now known as Essential Energy. In
September 1996 NorthPower made an offer to supply the development which is attached
(File name EE Original 260996.pdf). I have confirmed with Essential Energy that the
connection method proposed in 1996 is still appropriate and that supply would be available to
the development from a connection point in Wattle Street. It should be noted that the
construction of these works has been deregulated since 1996 and Essential Energy would not
do the construction work but would supervise its design and installation. On completion of
the works (by Authorised Contractors to an approved design) the assets would be gifted to
Essential Energy and they would become responsible for the ongoing operation and
maintenance of the assets. Essential Energy will not formalise this offer without an approved
current DA. See EE Response 170519.pdf. Once the DA is approved EE will formalise the
design requirements after receiving an application.

Communications Infrastructure

In a similar manner to Essential Energy NBN do not carry out works within the development
but rely on the developer to arrange an authorised design and installation of pit and pipe
infrastructure. This is then gifted to NBN prior to land registration. NBN require a
contribution from the developer for each connection required as well as a contribution for
lead in works to extend the NBN network to the boundary of the pit and pipe installed by the

Suite 8a, 19-21 Coldstream St
YAMBA NSW 2464

preferred.enerey @bigpond.com
0438426631




developer. NBN have made an offer to the developer and is attached as NBN Offer
210817.pdf. This offer establishes an NBN Developer Reference number which is used for
the design and construction of the pit and pipe and the contractual payments between the
developer and NBN. The next step in this process is to do an NBN design and submit to NBN
for Approval.

Summary
In terms of connection availability to the overall development I can confirm that technically

nothing has changed since 1996 in terms of the connection points and supply availability.
Since this time the administrative procedures, technical standards for the new equipment and
mechanism for its installation has changed. None of these changes have affected the concept
that supply will be available from both networks provided the necessary installation works
are carried out by the developer.

Yours Sincerely

Greg Do

Greg Don

B.Sc., B.E., M.B.A,, M.ILE.
Director

Preferred Energy Pty Ltd
Level 3 ASP no 3479

Suite 8a, 19-21 Coldstream St
YAMBA NSW 2464

preferred.enerey @bigpond.com
0438426631
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