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Chandler Geotechnical Pty Ltd

Acid Sulphate Soil Investigation
April 2004
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FAY 0265810129 CHANDLER GEQTECH ---» LUKE CO

Chandier Geotechnical Pty Lid

ABN 83 085 028 329

PO Rox 728 Port Macquarie NSW 2444 Dhone {32}45810142 Fax {02}65810129

TEST BORE REPORT

CUENT: | ke & Ca Ply Lid PROJECT NO: 23159 BOREHOLE: 1
PROJECT: Rainbow Beach DATE: 14.4.04 METHODOF
LOCATION: Banny Hilis LEVEL: Existing ADVANGE:  Spiral fiight
auger
DEPTH SAMPLES DESCRIPTION OF STRATA
METRES TESTS ¢ SOl TYBR, RTRENGTH. MOISTUIRF, 030 OLR, ORIGIN)
s TOBSOIL. Silty SAND, dark brown, gands fine grainad, Inw to non-plastit fines.
__ n.ED MDY PM 402
B SAND, pals gray, fina to medium grained.
| .00 D" PM 65403
| O PM 5404 SAND. crange-yollaw, fins to medivm greined, wet
| .m0
=
. U PM 5405
| 2.00
i "0" PM 5406 | Slity CLAY, pals grey, meditm to high plastlsity,
» sands fine gralned, mg >> wg.
| 2.60 DY PM 5407 Silty sandy CLAY, mottled grey & rad, medium o high plasticity,
s sands fins to medium grained, me > wp.
| 300 “D"PM 5408
3.50 D" PM 5409
L, Borghols teminatad 3.5 metres.
4.00
RIG: Jacro LogseED:  SC
GROUND WATER: Nong encounterad
REMARKS;

SAMPLES & TESTS

D Disuvbads sampie

B Bulk sampls

G7/03

U Undisturbed ks sample
PP pockat peNSHAMNGLE

T27

Bo2
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Chandler Geotechnical Pty Ltd

ABN 83 066 029 329

PO Box 5720 Port Mactuarie NSW 2444 Phana (R2)65810142 Fax (02)85810129

TEST BORE REPORT )

CLIENT. Luke & Co Pty Lid PROJECT NO: 23158 BOREHOLE: 2
PROJECT: Rainbow Beach DATE: 14.4.04 METHODOF
LocATION: Ronny Hills LEVEL: Existing aovance: Spiral fiight
auger
DEPTH SANMPLES DESCRIPTION OF 3TRATA
METRES TESTS { SOIL TYRE, STRENGTH. MOISTURE, COLOUR. ORIGIN
L TOPSOIL. Rlty SAND, dark gray, sands #ne to madium grained,
iy low to non-plastic finas.
; 0.50 DY PM g410
: Siity GLAY, pala grey, medium to high plasticity,
| 1.0 "D" P 5414 sands fine gralned, me >> wp,
: *D" B¢ 5412
-_ 1.50 O P 413 SAND, grey, fine to inedlium grained.
: SAND, orangs~yoliow, fine e medium greinad.,
. 200 “D" PM 5414
; 2,60 "B PMI 5415
z SAND, pale grey, fine to medium grained.
| 3.0 "D BM 5418
| 3.50 “D" PM 6417
4,00 "D FM 6418 | Borshole terminated 4.0 metres,
RIG: Jacro Lotges: SO
GROUND WATER: None sncountered
REMARKS:

SAMPLES & TESTS
U Undlestommed whe sample
PE pochat pansifometer

0 Dislutbod sample
8 Bulk tampin

07103

T27
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Chandier Geotechnical Pty Ltd

ABN 83 066 029 328

PO Box 5730 Port Macguarie NSW 2444 Phone ((2)85810142 Fax (D%jRERIGA2E

TEST BORE REPORT

CUENT-  Luka & Co Pty Lid PROJECT NO: 23159 BOREHOLE: 3

PROJECT: Rainbow Beach DATE: 14.4.04 METHOD C.lF Sorral ot

LOGATION: Ranny Hills LEVEL: Existing ADVANGE: aﬁggr 2
DEPTH SAMPLES DESCRIPTICN OF STRATA
METRES T=37s (SO TYER, STRENGTH. MOISTURE, COLOUR, ORIGIN}

= TOPSOIL., Shity SAND, dark gray, xandg fina to medium grained.

= Silty CLAY, pala grey, medium to high plasticlty,

- gands fing grained, me = wWh

| o0 "o M 8449

8

[ 100 “D" PM 5420

: Sandy CLAY, groy with aome orange staining, modium to high plasticity

» santds fine to medium grained, me > w,

| 180 “D” PM 5421

: SAND, pala gray-brown, fine to medium gralnsd.

. 2.00 YD PM 5422

[ 260 “D" P 5423

| 3.00 0" PM 5424

i

| 3.50 vD" PW 5425

|40 D" PM 5426 Borehslo tarminatad 4.0 matres.

RIG: Jacro LoGeep: SC

GROUND WATER: None encountered

HEMARKS:

SAMPLES & TESTS

B Dieiuibed sample
R Rl aampln

07/03

Y Unehalivbod oo sample
PO pocked penalromraiar

127
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Chandler Geotechnical Pty Ltd

ABN 823 066 029 328
PQ Sox 5720 Port Macquaris NSW 2444 Phone (02}456810142 Fax (02)65810429

TEST BORE REPORT

CLIENT: Luke & Co Pty Lid PROJECT NO: 23153 BOREHOLE: 4
PROJECT: Rainbow Beach CATE: 14.4.04 METHOD OF
LOCATION: Banny Hills LEVE - Existing Apvance:  Spiral flight
auger
DEPTH SAMPLES DESCRIFTION OF STRATA
METRFS TESTS { SOIL TYPE, STRENGTH, MDISTURE, £01I QLIR, ORIGIN }
= TOPSOIL, Silty SAND, dark gray, =ands fine ta medium gralnad.
= SAND, pale grey-white, medium grained.
; 0.50 "o= P 54237
| 1.00 “D" PM 8428
| 150 “O PM 5429 SAND, dark brown, finc to mediuin gralned wet.
| 2.00 “D PM 5430
| 250 D P $431
| 3.00 “O" BM 6432
| 3.50 D" PN 5433
i Sitty CLAY, {marine mud} grey, high plasticity, mc ¥> wp.
4.00 D" PM 5434 | Borehols terminated 4.0 metres,
RIG: Jacro toegEpn: SC
GROUND WATER: None encauntered
REMARKS:
SAMPLES & TESTS
0 Dlsiuched pl U Unduylurbed lubs
B Bulk campla pp potkel prnsiamalar

a7/03 127
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Coffey Geosciences Pty Ltd

trading as
Chandler Geotechnical

Unit 1/37 Jindalee Road. Port Macquarie NSW 2444
Telephone (G2) 65810142 Fax (D2) 65810129

CLIENT ; Luke & Co PROJECT No: PMLO32
PROJECT : Rainbow Beach Lake REPORT No : PML032-1
LOCATION : Bonny Hills DATE : 17.2.06
e e —— S — —ey
| | i
Depth (metres) Surface | 0.5m 1.0m 1.5m 2.0m [ 2.5m |
| |
|
Temperature °c 24.7 24.7 24.7 247 24,6 u
| | | |
Dissolved Oxygen % 744 | 812 706 721 | 455 |
| |
! |
pH | 6.96 i 7.07 6.91 7.40 i 7.01 |
! | "
| | |
{ORP ; 53.0 i 821 50.9 :' 76.2 | 743 h
| 1 1 I
i l | I | i
Conductivity mS/cm ‘ 0.221 ’ 0.216 0.221 ! 0.217 ! 0.219 !
e = | I |- | i

Equipment Used.
Y3I 556 Multi Probe System/Data Logger

e

""mé.'Chandlé'r
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APPENDIX A

Acid Sulfate Soil Management Plan
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RAINBOW BEACH ESTATE, BONNY HILLS '
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A1. ASS MANAGEMENT PLAN OBJECTIVES AND METHODOLOGY

This ASS (Acid Sulfate Soils) Management Plan (ASSMP) has been compiled to-
e Ensure that the construction of the proposed development does not result in
release of acidic leachate and subsequent environmental harm;

e Provide appropriate design, management, monitoring and corrective action
measures required to minimise the potential impact on the environment.

e Comply with relevant legislation and regulations.
The ASSMP has been prepared in accordance with the NSW Acid Sulfate Soils Manual

1998 prepared by the Acid Sulfate Soils Management Advisory Committee (ASSMAC)
(ASS Manual) as required under the Hastings Local Environment Plan 2001.

The ASSMP is designed to assist construction staff in complying with their obligations
under the NSW Protection of the Environment Operation Act 1999 (PEOA 1999).

St. Vincents Foundation Pty Ltd Version 2 7 April 2010
Water Engineering and Environment DGR Assessments Ver 2 Commercial in Confidence Page A1
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WATER ENGINEERING AND ENVIRONMENT DGR ASSESSMENTS Cardno

A2. PROPOSED CONSTRUCTION ACTIVITIES

Construction activities associated with the subject development may cause potential
oxidation of the PASS materials. These include:
¢ bulk earthworks including the excavation of material from the waterways at the site;
e dewatering associated with the above; and

e excavation associated with the construction of stormwater, sewer and other buried
infrastructure during civil works.

Detailed control measures, in line with the construction activities listed above, are provided
in the following sections.

St. Vincents Foundation Pty Ltd Version 2 7 April 2010
Water Engineering and Environment DGR Assessments Ver 2 Commercial in Confidence Page A2



RAINBOW BEACH ESTATE, BONNY HILLS '
WATER ENGINEERING AND ENVIRONMENT DGR ASSESSMENTS Cardno

A3. RESPONSIBILITY OF THE CONTRACTOR
The Contractor(s) for earthworks and civil works on the site shall conduct operations in
accordance with this ASS Management Plan. Prior to the commencement of works, the
Contractor shall provide the following information to the Consultant:

e Contractor’'s environmental policy.

e Names and responsibilities of supervisory staff involved with the implementation of
the ASS Management Plan.

e Schedule of site inspections (and personnel responsible) to identify environmental
problems, and maintenance actions to remedy any environmental problems
identified.

¢ An Incidents and Events Register, in which all environmental problems identified
during inspections and monitoring, and complaints received are recorded and acted
upon.

e Environmental Training Plan and Training Record Plan for all personnel involved in
development of the site.

Emphasis shall be placed upon the timely resolution of any complaints received in relation
to development of the site and the development and implementation of corrective actions in
response to non-conformities to the Management Plan (identified by the monitoring
process).

The Performance Objective regarding complaint resolution is for the issue causing each
complaint to be resolved in such a manner that there is no further complaint for the same
reason.

The Contractor is to maintain an “Incidents and Events Register” which lists the date of the
incident or complaint and the type of incident or complaint. For each incident, an
incident/complaint log is to be completed nominating:

e Date of incident;

o Nature of incident and associated information;

e Location of incident;

¢ Name of person or body which reported incident;

e Employee who received notice of incident;

e Project Manager’s review and comment;

¢ Recommended action to resolve incident;

e List of organisations to be contacted with regard to incident;

e Outcome of actions undertaken subsequent to incident being recorded; and

o Date of resolution of incident.

Each incident is to be assigned a number to be entered on the master Incident and Event
Register. Further, Council and the Environment Protection Agency are to be notified with
regard to corrective action sought for incidents which have the potential to cause
environmental harm.

St. Vincents Foundation Pty Ltd Version 2 7 April 2010

Water Engineering and Environment DGR Assessments Ver 2 Commercial in Confidence Page A3
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A4. POLICY STATEMENT

e To avoid detrimental impact on the water quality through the effective identification,
treatment and management of acid sulfate soils at the site.

e To comply with the NSW Protection of the Environment Operation Act 1999 (PEOA
1999).

e To manage acid sulfate soils in accordance with the NSW Acid Sulfate Soils
Manual 1998 prepared by the Acid Sulfate Soils Management Advisory Committee
(ASSMAC) (ASS Manual).

St. Vincents Foundation Pty Ltd Version 2 7 April 2010
Water Engineering and Environment DGR Assessments Ver 2 Commercial in Confidence Page A4
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A5. PERFORMANCE OBJECTIVES

The objectives of the ASS Management Plan are to ensure the following:

¢ Implementation of additional assessment procedures during earthworks operations
to confirm neutralising dosing rates for the effective treatment and management of
any drained, disturbed or excavated ASS in accordance with the ASS Manual.

e Remediation of acid trend waters if discovered, and provision of control structures
to prevent leachate discharge off-site which does not meet specific water quality
criteria.

e The control of erosion and sedimentation of ASS during earthworks.

e Where possible all site water shall be reused on site. If it is necessary to discharge
site water off site it shall comply with the following criteria:

Table A1 Water Quality Release Criteria

Water Quality Parameter Release Criteria

pH 6.5-8.5

No visible film.

Oil and grease No detectable odour.

Iron floc and scum None visible
Floating matter None visible
Suspended Solids <50 mg/L
Dissolved Oxygen 80-100 %
Iron 300 pg/L
Aluminium Equal to background levels

The performance criteria for hydrosluiced materials are specified below.

e No sample shall exceed 25 moles H'/tonne (0.04% S).

e If any single sample exceeds 18 moles H+/tonne (0.03% S), then the average of
any 6 consecutive samples (including the exceeding sample) shall have an average
not exceeding 25 moles H+/tonne (0.03% S).

e If more than one sample in any 6 consecutive sample exceeds 25 moles H'/tonne
(0.03% S), then the average of any 6 consecutive samples (including the exceeding
samples) shall have an average content not exceeding 16 moles H*/tonne (0.03%
S).

The following best environmental management practices shall also be employed:

e The area of disturbance during construction shall be limited to the immediate
construction area and access routes.

St. Vincents Foundation Pty Ltd Version 2 7 April 2010
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e All earthworks areas shall be isolated by the provision of perimeter cutoff drains or
bunds.

o Excavated material shall be retained within secure bunded areas until it has been
assessed for acid sulfate potential and treated as required.

¢ Runoff shall be contained within the construction site for treatment prior to reuse on
site, or if necessary discharge off site. This will require the construction of catch
drains, perimeter bunds, temporary sediment ponds, etc.

St. Vincents Foundation Pty Ltd Version 2 7 April 2010
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AG6.

SITE MANAGEMENT PROCEDURES

A6.1 Introduction

Management of both excavated and in-situ soils are required under this Plan to ensure that
the impacts of disturbance are within acceptable limits.

A6.2 Training

The Contractor shall employ suitably qualified personnel during all earthworks operations to
supervise and monitor acid sulfate assessment, management and treatment, so as to
comply with this Plan. These personnel shall be trained in the recognition of possible ASS.

A6.3 Excavation Techniques

Excavation shall be undertaken in stages to ensure that groundwater drawdown associated
with dewatering of the excavation areas is minimised.

Only a single excavation cell within the waterways shall be completely dewatered at a time.
Each excavation cell will be separated by a section of unexcavated material and once
excavation of each cell is complete the cell will be re-flooded to reduce the potential for
groundwater drawdown associated with the dewatering and excavation of the adjacent cell.

Excavated slopes shall be inspected on a daily basis and shall be treated by surface sprays
and liming to prevent any acid formation.

All excavation and treatment areas shall be isolated from external areas by perimeter
drains and/or bunds. All waters collected on the site shall be contained, collected, tested
and treated prior to disposal to external areas. All excavated material shall be subjected to
appropriate testing, and treated where required.

All soils including sands and the clay strata shall be sampled during excavation. The
sampling frequency shall be 1 sample per 500 cubic metres. The soils Acid Neutralising
Capacity (ANC) shall also be undertaken throughout the construction phase. The samples
shall be tested in accordance with the Acid Sulfate Soils, Laboratory Methods Guidelines.
The location and depth of all test samples shall be accurately recorded on a plan of the
works area.

A6.4 Treatment

All soils indicated to exceed the oxidisable sulphur criteria shall be treated with fine
agricultural lime after excavation. If ANC is included in calculations for liming rates, a
fineness factor of at least 1.5 must be applied to account for likely lower acid neutralising
capacity in the field.

The base of any stockpiling areas of excavated PASS shall be limed with a guard layer of
at least 5kg/m?/m depth of material excavated.

Mixing shall be carried out by spreading in layers of not more than 300 mm, and use of an
agricultural spreader and disc plough, rotary hoe or similar. Care shall be taken to ensure
that mixing occurs throughout the depth of the layer prior to placement of new material.
The rate of lime application shall be determined in accordance with the Acid Sulfate Soils,
Laboratory Methods Guidelines.
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Following the successful treatment of the lot (as determined through the verification
testing), the material shall be compacted and the next layer of excavated material to be
treated shall be placed over the already treated material. This process shall be continued
until the required site elevation is achieved.

A6.5 Validation Testing

The treated PASS shall be subject to validation testing at a rate of 1 test per 500 m> of
treated soil (as per the QASSIT 2003 Laboratory Methods Guidelines). The validation
testing shall consist of the measurement of Scr, TAA, the pH of the soil (pHkcL) and the
measurement of excess acid neutralising capacity (ANC). A soil may be deemed to be
effectively treated when it has no net acidity.

An excess ANC of 0.5 times the existing + potential acidity shall be used as the criteria for
adequate neutralisation of ASS.

Verification testing shall include retained acidity where pH is < 4.5.

AG6.6 Treatment of Fill Areas

The base of all fill areas where treated PASS are to be placed shall be treated with a guard
layer of 5 kilograms per square metre of fine agricultural lime per metre depth of fill prior to
the placement of any fill soils.

A6.7 Control of Discharge

All water generated from dewatering activities, seepage and site runoff shall be held on
site. Ponded water shall be tested for pH on a daily basis, and no water shall be
discharged from site unless it complies with the requirements of Table 1.

Treatment may include the addition of flocculating agents to reduce the suspended solids
concentration, and the addition of hydrated or agricultural lime to control pH.

A6.8 Groundwater Monitoring and Treatment

Groundwater monitoring bores shall be drilled approximately 50 metres beyond the
excavated area to monitor the effect of the earthworks operations on the surrounding
groundwater. In addition, a baseline groundwater monitoring bore shall also be drilled at
the boundary of the site remote from the excavations.

The groundwater level and pH in the bores shall be monitored prior to commencement of
dewatering of the water body at the site and shall be monitored on a daily basis during
excavation to determine if any remedial works are required. The groundwater pH value
shall be maintained to within 1 of the baseline monitoring bore pH reading.

Remedial works may include temporary halt of excavation works to allow sufficient time for
groundwater recharge, the construction of recharge trenches and addition of soluble lime to
the water in recharge trenches.
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A6.9  Storage of Lime

A sufficient supply of agricultural lime (CaCO3) shall be retained at the site at all times for
treatment of ASS. The supply shall be stored in a covered and bunded area to prevent
accidental release to waters.

A quantity of hydrated lime shall be retained at the site at all times for treatment of acidic
waters. Storage requirements for hydrated lime shall be identical to that specified above
for agricultural lime.

A6.10 Monitoring
The Contractor shall monitor the works on a daily basis for evidence of:

o yellow efflorescence on soil surfaces

e sulfurous odour.

Laboratory analysis of soils during construction shall be in accordance with the ASS
Manual.

Excavated soils subjected to analysis shall be sampled and tested at the rate of one test
per 500 m® of placed material.

Satisfactory completion of treatment shall be validated in accordance with the ASS Manual.
Validation testing of PASS material shall be undertaken at the rate of one test per 500 m*
of placed material.

Lime delivery dockets are to be collected and checked against calculated amounts of lime
used.

Daily on-site monitoring of water quality shall be required. All discharges from the site shall
be continuously monitored for pH and turbidity. All water discharged from the site shall
comply with the requirements of Table 1. Specifically, pH level must be between 6.5 and
8.5, and suspended solids (or equivalent turbidity) must not exceed 50 mg/L.
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A7. REPORTING

The Contractor shall submit monthly reports on his activities to the Consultant and the
Council including any non-conformances with this plan.
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A8. CORRECTIVE ACTION

Corrective action shall be implemented if any complaints are received by the Contractor,
Council or EPA.

Non-conformance with this plan shall be documented and a Corrective Action Request
(CAR) issued. All CARs shall be included in the Non-Conformance Register.

The Contractor shall implement the corrective action as required within the agreed time
frame noted on the CAR.

The Contractor shall advise Council and the Consultant upon completion of the corrective
action.
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