
 
 
 
 
 
 

Soil and Water Management 
Sub Plan 
Kingscliff High School Upgrade 
SSD-8744305 
 
January 2023 

Rev 4  
 

 



 

2  | Kingscliff High School Upgrade: Soil and Water Management Sub Plan 
January 2023 

Document control 

Approval and authorisation 

Title Kingscliff High School Upgrade Soil and Water 
Management Sub - Plan 

Approved on behalf of ENV by Ben Pieterse 

Signed 
 

Dated 09/12/2021 

Approved on behalf of Richard 
Crookes Construction by Jason Cooke  

Signed 
 

Dated 6/01/2023 

 

Document status 
Revision Date Description Approval 

0 08/10/2021 DRAFT Ben Pieterse 

REV1 02/11/2021 DRAFT Ben Pieterse 

REV2 6/12/2021 FINAL Jenny Hellyer & B.P. 

Rev 3 9/12/2021 FINAL Jenny Hellyer & B.P. 

Rev 4 6/01/2023 For Use (General Review and Update) Jason Cooke  

Rev 4 13/07/23 Nil Changes Jason Cooke  

 

Distribution of controlled copies 
This CSWMSP as part of the CEMP is available to all personnel and sub-contractors via the 
Project document control management system.  
The document is uncontrolled when printed. One controlled hard copy of the CSWMSP as part of 
the CEMP and supporting documentation will be maintained by the Quality Manager at the Project 
office [and on the project website]. 

Copy number Issued to Version 
1 Richard Crookes REV2 

2 Richard Crookes REV3 

3 Richard Crookes REV 4 



 

3  | Kingscliff High School Upgrade: Soil and Water Management Sub Plan 
January 2023 

Copy number Issued to Version 
   

   

 

Contents 
Soil and Water Management Sub Plan ........................................................................................ 1 

Glossary / Abbreviations .............................................................................................................. 5 

1 Introduction ............................................................................................................................. 6 

1.1 Context ............................................................................................................................. 6 

1.2 Background and project description .................................................................................. 6 

2 Purpose and objectives .......................................................................................................... 7 

2.1 Purpose ............................................................................................................................ 7 

2.2 Objectives ......................................................................................................................... 7 

2.3 Targets ............................................................................................................................. 8 

3 Environmental requirements .................................................................................................. 9 

3.1 Relevant legislation and guidelines ................................................................................... 9 

3.1.1 Legislation ............................................................................................................. 9 

3.1.2 Guidelines and standards ...................................................................................... 9 

4 Existing Environment ........................................................................................................... 10 

4.1 Existing Soil Landscape .................................................................................................. 10 

4.2 Geology .......................................................................................................................... 10 

4.3 Groundwater ................................................................................................................... 10 

4.4 Acid sulphate soils .......................................................................................................... 10 

4.5 Climate and rainfall ......................................................................................................... 10 

4.6 Surface Water ................................................................................................................. 10 

4.7 Flooding .......................................................................................................................... 10 

4.8 Contamination ................................................................................................................ 11 

5 Environmental aspects and impacts ................................................................................... 11 

Bunded area to be provided ........................................................................................... 12 

6 Environmental mitigation and management measures ...................................................... 13 

6.1 Erosion and sediment control .......................................................................................... 13 

6.1.1 General principals................................................................................................ 13 

6.1.2 Sediment Loss ..................................................................................................... 13 

6.1.3 Erosion and Sediment Control ............................................................................... 13 

Sediment control measures (e.g. sediment fencing, silt curtain, mesh or gravel “sausage”) 
must be installed prior to any construction activities commencing to prevent 
sediment and any other material (e.g. concrete, grout) moving off-site and entering 



 

4  | Kingscliff High School Upgrade: Soil and Water Management Sub Plan 
January 2023 

any water course, drainage line or drain inlets. Dirty water or foreign material must 
not be released into drainage lines and/or waterways. ........................................ 13 

6.1.2.4 Stockpile management ........................................................................................ 13 

6.1.3 Sediment Controls ............................................................................................... 14 

6.2 Water quality monitoring program ................................................................................... 15 

6.3 Flooding .......................................................................................................................... 15 

6.4 Spill prevention and response ......................................................................................... 17 

6.5 Acid Sulphate Soils ............................................................ Error! Bookmark not defined. 
6.6 Importation of Soil ........................................................................................................... 17 

7 Compliance management ..................................................................................................... 22 

7.1 Roles and responsibilities ............................................................................................... 22 

7.2 Training .......................................................................................................................... 22 

7.3 Monitoring and inspection ............................................................................................... 22 

7.4 Weather monitoring ........................................................................................................ 22 

7.5 Reporting ........................................................................................................................ 22 

8 Review and improvement ..................................................................................................... 23 

8.1 Continuous improvement ................................................................................................ 23 

References: ................................................................................................................................. 24 

Appendix A – Figures ................................................................................................................. 25 

Appendix B – Soil Loss Calculations ........................................................................................ 26 

Appendix C – Acid Sulfate Soils Management Plan                        Douglas Partners (2021) 
Report on Detailed Site Investigation for Contamination Far North Coast Schools Project
 27 

Appendix D – Consultant Qualification ..................................................................................... 28 

Appendix E – Dewatering Management Plan ............................................................................ 29 

 



 

5  | Kingscliff High School Upgrade: Soil and Water Management Sub Plan 
January 2023 

  

Glossary / Abbreviations 

Abbreviations  Expanded text 
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POEO Act Protection of the Environment Operations Act 1997 

TSC Act Threatened Species Conservation Act 1995 
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1 Introduction 

1.1 Context 
The Kingscliff High School Upgrade Project obtained approval SSD-8744305 under Section 4.38 of 
the Environmental Planning and Assessment Act 1979 by the Minister of Planning and Public Spaces 
on the 3rd November 2021. 
This Construction Soil and Water Management Sub Plan (CSWMSP or Plan) forms part of the 
Construction Environmental Management Plan (CEMP) for the Kingscliff High School (KHS) 
Upgrade (the Project).  
This CSWMSP has been prepared to address the requirements of the Kingscliff High School 
Upgrade Environmental Impact Statement, and all applicable legislation. 

1.2 Background and project description 
The Kingscliff High School Upgrade Project will include the demolition of existing facilities including 
carparks, along with the following planned upgrades;  

• Construction of a new Visual Arts, Music and Performance Building (Building O) in the north-
western portion of the site; 

• Refurbishment of a car park to the east of Building O; 
• New bike parking facilities in the northern portion of the site; 
• An extension to the south of the existing Building A; 
• A new hydrant booster, tank and pump room in the north-eastern portion of the site; 
• A new Covered Outdoor Learning Area (COLA) to the east of existing Building H; 
• Demolition of a footpath and new landscaping works to the north of the current Building F; 

and 
• Alterations and refurbishment of existing buildings C and G. 

 
The Project site is located in the town of Kingscliff, in the Northern Rivers region of New South Wales 
(NSW), within the Tweed Shire Local Government Area (LGA).  
The Environmental Impact Statement (EIS) prepared by SJB Planning on behalf of the NSW 
Department of Education (DoE) in support of State Significant Development Application (SSD) SSD-
8744305, assessed the impacts of construction and operation of the Project on soils and water, 
within chapter 6.15. 
The EIS identified the potential for direct and indirect impacts on water quality but concluded that 
provided the proposed mitigation and management measures are implemented, no significant long-
term impacts would be expected. 
 
This plan is to meet condition B19 of SSD-8744305. A compliance matrix is set out in Table 1. 
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Table 1: Condition B19 Compliance Table 

Condition Condition Requirements Document 
Reference 

(Page 
Number) 

 

 

 

 

 

 

 

 

 

B19 

The Applicant must prepare a Construction Soil and Water 
Management Sub-Plan (CSWMSP) and the plan must address, but 
not limited to the following: 

 

be prepared by a suitably qualified expert, in consultation with 
Council 

Appendix D 

measures to ensure that sediment and other materials are not 
tracked onto the roadway by vehicles leaving site 

17 

Appendix A 

describe all erosion and sediment controls to be implemented 
during construction, including as a minimum, measures in 
accordance with the publication Managing Urban Stormwater: Soils 
& Construction (4th edition, Landcom 2004) commonly referred to 
as the ‘Blue Book’ 

13 

include an Acid Sulfate Soils Management Plan, if required, 
including measures for the management, handling, treatment and 
disposal of acid sulfate soils, including monitoring of water quality at 
acid sulfate soils treatment areas 

Appendix C 

provide a plan of how all construction works will be managed in a 
wet-weather events (i.e. storage of equipment, stabilisation of the 
Site) 

Appendix A 

detail all off-site flows from the site 10-14-15-
19 

describe the measures that must be implemented to manage 
stormwater and flood flows for small and large sized events, 
including but not limited to 1 in 5-year ARI. 

Section 6.3 

15+19 

Appendix A 

 
 

2 Purpose and objectives 

2.1 Purpose 
The purpose of this Plan is to describe how Richard Crookes Construction proposes to manage 
and protect soil and water quality during construction phase of the Project. 

2.2 Objectives 
The key objective of the CSWMSP is to ensure that impacts on soil and water quality during 
construction are minimised. 
To achieve this objective, Richard Crookes Constructions will ensure that: 
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• Appropriate controls and procedures are implemented and maintained during construction 
activities to avoid or minimise potential erosion and sedimentation impacts, impacts to water 
quality and marine environments adjacent to the Project site. 

• Safeguards outlined in the EIS prepared of the Project are addressed and assigned 
responsibility in this Plan. 

• Compliance with Condition B19 of the SSD application number SSD-8744305. 

2.3 Targets 
The following targets have been established for the management of soil and water impacts during 
the Project: 

• Ensure full compliance with the relevant legislative requirements and the EIS. 

• Minimise and manage potential soil and water quality impacts from the construction phase of 
the Project. 

• Manage water quality impacts attributable to the project (i.e. maintain waterway health by 
avoiding the introduction of nutrients, sediment and chemicals outside of that permitted by the 
environmental protection licence and/or ANZECC guidelines). 

• Ensure training on best practice soil and water management is provided to all construction 
personnel through site inductions. 
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3 Environmental requirements 

3.1 Relevant legislation and guidelines 

3.1.1 Legislation 
All legislation relevant to this CSWMSP is included in the CEMP. 

3.1.2 Guidelines and standards 
The main guidelines, specifications and policy documents relevant to this plan include: 

• Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC and 
ARMCANZ 2000) 

• Department of Environment and Conservation (DEC): Bunding & Spill Management.  Insert to 
the Environment Protection Manual for Authorised Officers - Technical section "Bu" November 
1997 

• Managing Urban Stormwater: Soils and Construction. Landcom, (4th Edition) March 2004 
(reprinted 2006) (the “Blue Book”). Volume 1 and Volume 2 

• Approved Methods for the Sampling and Analysis of Water Pollutants in NSW – March 2004 

• Tweed Heads Development Control Plan (DCP) 2008. 

• Protection of the Environment Operations (POEO) Act 1997 

• Contaminated Land Management Act 1997 
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4 Existing Environment 

The following sections summarise what is known about factors influencing soils and water within 
and adjacent to the Project site. 
The key reference document is the EIS prepared by SJB Planning, dated May 2021. 

4.1 Existing Soil Landscape 
The site is situated on the Cudgen variant cub soil landscape. This soil landscape is characterized 
sandy, deep (>100 cm), well-drained Krasnozems. The Cudgen (cub) landscape is characterized 
low hills and rises formed on top of lamington basalts (eSPADE 2021). 

4.2 Geology 
The NSW Government soil map index shows the site to be located on Lamington Volcanics -  
Tertiary basalt, with members of rhyolite, trachyte, tuff, agglomerate & conglomerate (eSPADE 
2021). 

4.3 Groundwater 
The detailed site investigation (DSI) states that there are ten registered groundwater bores located 
within 1km of the site, with the nearest groundwater bore located approximately 330m south-west 
of the site and used for irrigation purposes. The depth to groundwater in the bores ranged from 
1.8m bgl to 12 m bgl, and yields ranged from 0.25 to 3.4 L/s. 

4.4 Acid sulphate soils 
Borehole testing undertaken across the site indicated the risk of Potential Acid Sulphate Soils 
(PASS) with the excavation of soils from a depth of 0.75m below ground level or greater. In 
accordance with Clause 4.5.5 of the EIS an ASS management plan (ASSMP) has been prepared 
as a part of a Detailed Site Investigation (DSI) by Douglas Partners (ref: 97611.00) in July 2021 
and is to be implemented where the excavation of soils from a depth of 0.75m or greater is 
required to facilitate the proposal. The ASS management plan is located in Appendix C of this plan. 

4.5 Climate and rainfall 
The Kingscliff climate is sub-tropical with mean temperatures ranging between a mean minimum of 
12°C in July and a mean maximum of 29°C in January. The annual mean rainfall is 1284 mm, with 
the highest monthly mean rainfall recorded in the month of February (Bureau of Meteorology, 
2021). 

4.6 Surface Water 
The DSI states that the location and regional topography of the site indicates that excess surface 
water and flows towards Cudgen Creek, located approximately 270m south-east of the proposed 
development area. 

4.7 Flooding 
The Drainage and Flood Assessment undertaken by GHD on 13 August 2021 (ref:12540727) 
found that the proposed development was mostly unaffected by overland flow originating from 
upstream catchments and surcharge of the existing stormwater network. 
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4.8 Contamination 
The DSI for the site states based on site history information and a site inspection, the potential for 
contamination at the site is considered to be relatively low and arise primarily from two sources: 

• Fill material that may have been imported to the site during filling of a former dam and 
construction of the high school; and 

• Historical agricultural use. 
 
Contaminants of potential concern included: 

• Metals/metalloids (arsenic, cadmium, chromium, copper, lead, mercury, nickel and zinc); 
• Total Recoverable Hydrocarbons (TRH); 
• Benzene, Toluene, Ethylbenzene and Xylenes (BTEX); 
• Polycyclic Aromatic Hydrocarbons (PAH); 
• Organochlorine Pesticides and Organophosphate pesticides; and 
• Asbestos. 

The Douglas Partners Report concluded that there is no contamination based human or 
environmental health risk at the site and no further investigation was required. 
 

5 Environmental aspects and impacts 

The key aspects and potential impacts associated with the management of soil and water during 
the delivery of works are listed in Table 2. 
These potential impacts and opportunities have been considered in the development of this 
CSWMSP and site-specific procedures for the works. 
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Table 2: Aspects, Potential Impacts, and Mitigation Measures 

Aspects Potential impacts  Mitigation Measures 

Discharge of 
contaminated water from 
within site boundary 
during rainfall. 

• Contamination of downstream watercourses 
• Contamination of soils 

Section 6.1, 6.6 and 6.3 

Concrete washout • Contamination of downstream watercourses 
• Contamination of soils Bunded area to be 

provided 

Dust from the worksite or 
from vehicles 

• Potential pollution of waterways and air Section 6.1.2.2 

Earthworks/Embankment 
works/platform 
excavation works 

• Potential spread of contamination into soils 
/surface or groundwater 
• Personnel exposure to contaminants 
• Sediment degrading surrounding environment 
• Change to flooding characteristics 

Section 6.1.3 

Flooding of worksites • Contamination of floodwaters by sewage, fuels 
and/or chemicals onsite 

Section 6.3 and Section 
6.4 

 

Leaks or spillages of 
fuels, oils and grease 
from construction plant 
and equipment at 
compounds. 

• Contamination of soil 
• Contamination of stormwater systems, 
watercourses, riparian environment 
• Personnel exposure to contaminants 

Section 6.4 

Sediment laden runoff 
during rainfall 

• Runoff entering drainage lines causing pollution 
and impacting aquatic life downstream. 

Section 6.1.3 
 

Sediment tracking onto 
public roads from 
vehicles leaving site. 

• Potential impact on traffic safety 
• Potential for sediment laden runoff during rainfall 
• Potential for generation of dust 

Section 6.1.2.2 

Storage of hazardous 
substances 

• Contamination as a result of a spill 
• Impact to stormwater systems and watercourses 
from pollution 

Section 6.4 

Construction laydown 
spills 

• Contamination as a result of a spill 
• Impact to stormwater systems and watercourses 
from pollution 

Section 6.4 

Inappropriate 
management (handling, 
stockpiling, transport, 
and disposal) of 
identified contamination 
or contaminated 
materials encountered 
during 
demolition/construction 
works. 

 Section 6 
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6 Environmental mitigation and management measures 

A range of environmental requirements and control measures are identified in the various 
environmental documents, including the EIS. Specific actions and processes which will be 
implemented to comply and address the requirements and measures are outlined below and 
summarised in Table 3. 

6.1 Erosion and sediment control 
This section outlines the erosion and sediment control measures to be implemented during the 
construction phase of the Project. 

6.1.1 General principals 
Erosion and sediment control measures are to be implemented and maintained in accordance with 
Landcom/Department of Housing Managing Urban Stormwater, Soils and Construction Guidelines 
(the Blue Book). 
Erosion and sediment control measures on land are to be implemented and maintained to: 

• Prevent sediment moving off-site and sediment laden water entering any water course, draining 
line, or drain inlets. 

• Reduce water velocity and capture sediment on-site. 

• Minimise the amount of the material transported from site to surrounding pavement surfaces. 

• Divert clean water around the site. 

6.1.2 Sediment Loss  

Calculations on the sediment loss for the proposed earthworks phase of the project 
indicate the Erosion Hazard is very low. Soil loss has been calculated at 51 
t/Ha/year. Soil Loss calculations are provided as Appendix B6.1.3 Erosion and 
Sediment Control 

Sediment control measures (e.g. sediment fencing, silt curtain, mesh or gravel “sausage”) must be 
installed prior to any construction activities commencing to prevent sediment and any other 
material (e.g. concrete, grout) moving off-site and entering any water course, drainage line or drain 
inlets. Dirty water or foreign material must not be released into drainage lines and/or waterways. 
Erosion and sedimentation controls are to be checked weekly and maintained as required (including 
clearing of sediment from behind barriers). Records of inspections and maintenance works 
undertaken are to be kept on-site and provided on request.6.1.4  Vehicle Access 
The site access point shall be stabilised, and fencing (e.g. sediment fence or barrier) used to restrict 
all vehicular movements to that point. Any temporary access points shall be constructed in 
accordance with Figure 2 Standard Drawing SD 6-14, Appendix A. Stabilised access points with 
rumble grids or wheel washes to prevent mud tracking on roads will be established. Longer term 
and/or heavily used haul roads will generally be sealed. Sealed haul roads will be regularly cleaned. 
. 
The calculated value is less than the threshold (150t soil loss/ Hectare / year) whereby the 
requirement to install a sediment basin is triggered. Therefore, only 2nd and 3rd level erosion and 
sediment control measures shall be required to be implemented as per the ESCP for the site. 

6.1.5 Stockpile management 
The following stockpile management measures shall be applied: 
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• Stockpiles must be located at least 5 m from likely areas of concentrated water flows, and more 
than 10 m from any waterway. 

• Stockpile heights shall not exceed 4 m, and slopes shall not be steeper than 2:1. 

• Adequate sediment control measures must be installed prior to stockpiling material. 

• Stockpiles that will be in place for more than 20 days, or which are susceptible to wind or water 
erosion, shall be covered or otherwise protected from erosion, within 10 days of forming each 
stockpile. 

 
6.1.6 Sediment Basins  
Sediment basins are designed to capture and provide settlement time for colloidal suspended 
particles with treatment. These basins are located to achieve maximum water flows from the 
disturbed catchments only and require other controls to ensure that clean water from undisturbed 
catchments is not directed to these basins.  
All basins will be constructed in accordance with the principles of Managing Urban Stormwater: 
Soils and Construction (Landcom 2004). 
As a minimum, one basin is to be constructed in accordance with the blue book design capacity 
based on the 80th percentile 5 day rainfall depth for Tweed Heads (Blue Book Table 6.3a). Rainfall 
above the basin design rainfall depth of 48.5mm.  
Once runoff into the basin has ceased, treatment of the basin with an approved flocculent can 
commence. Once the flocculent has been added, the basin will be re-tested to check total 
suspended solids and pH levels.  
The sediment basin must have capacity returned rainfall depth marked in the basin within the 
required number of days (5 days) within runoff into the basin ceasing. Where an initial rainfall event 
ceases and a second rainfall event commences within 5 days of the first event, the 5 day time limit 
will re-start.  
Basin flocculation takes approximately 3 days to achieve settlement, leaving 2 days to return the 
basin (pumping or other methods) to capacity in normal conditions, however where extended 
rainfall periods occur or during higher rainfall periods, some basins may not be able to return to 
capacity. 
RCC intend to treat the sediment basin as soon as practical and safe to access the site. In 
addition, pre-rainfall actions which will assist in treating basins, these include:  

• Adding gypsum to the floor and walls of all basins prior to commissioning the basins.  

• Adding gypsum to the inlets of all basins prior to forecast rainfall. 

 • Pre rainfall controls inspections. 

6.1.7 Sediment Controls 
• Sediment controls will be installed around stormwater inlet pits and where they will not cause or 

exacerbate flooding. Traffic management and safety will need to be considered if installing such 
devices on or near live traffic. 

• Turbid construction runoff will be diverted into sediment retention devices such as sediment 
sumps, sediment fences and other sediment traps where feasible to prevent surface run-off 
from leaving the site. 

• Sediment removed from any trapping device will be relocated where further pollution to 
downslope lands and waterways cannot occur. 

• Mulch bunds will not be used in concentrated flow areas or if they have the potential to result in 
tannin leachate into waterways. 
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• All erosion and sediment controls will be inspected at weekly, before a site closure of two days 
or more, prior to and after rainfall exceeding 20 mm in 24 hours. Maintenance will be carried 
out as required prior to the next forecast rainfall event. Details of inspection will be maintained 
via the Site Manager’s weekly diary. 

• Concrete washout will be confined to designated concrete washout locations or using a 
Concrete Waste Separation Unit (CWSU), which allows for recycling of concrete waste. 

• Clean water diversions to be constructed and stabilised around work areas 

• No stockpiles of materials or storage of fuels or chemicals would be located adjacent to the 
existing culverts. 

• Stockpiles will not be placed within 2m of hazards areas including likely areas of high velocity 
flows such as paved areas and driveways. 

• Temporary sediment traps will be retained until after revegetation/rehabilitation. 

6.2 Water quality monitoring program 
Water quality monitoring will take place for all dewatering works in accordance with the ANZG 
water quality guidelines. Where practicable any water collected in excavations / site works will be 
used within the premises (e.g. dust suppression, watering retained vegetation).  
 For reuse of water onsite, the following criteria must be met: 

• pH – 6.5 to 8.5 
• No visible oil and grease 
• No potential for water to leave the premises 
• No surface runoff will be generated from the reuse (reuse includes dust suppression, 

watering retained vegetation etc.) 
• No potential for water to reach any watercourse 

If stormwater is collected within the sediment storage basin and can not be beneficially reused onsite, 
then the following water quality objectives in accordance with the ANZG water quality guidelines for 
freshwater 95% percentile required prior to discharge:  

• pH – 6.5 to 8.5 
• Total Suspended Solids (TSS) <50mg/L 
• No visible oil and grease 
• Aluminium <0.007mg/L  

 
Treatment, validation and discharge is required within 5 days of rainfall causing run-off that exceeds 
the sediment storage basin zone. (300mm or 10% of volume from base of sediment basin) 
 

6.3 Flooding 
The following measures will be implemented to mitigate the impacts of stormwater and flood flows 
during large rainfall events: 

• Stockpiling and storage of materials to occur outside potential flood areas. 

• Temporary facilities and hazardous material storage to be above flood levels. 

• Maintain overland flow paths. 

• Construction equipment (or excess material) would be removed from flood prone areas 
where significant events are predicted. 

• Site sheds and chemical stores will be protected from the anticipated flood events. 
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• Site inspections will be completed to ensure all erosion and sediment controls are in place 
prior to the significant event. 

• Where applicable, temporary levees or bunds would be strategically placed to contain 
potential flooding impacts resulting from any temporary works on the floodplain and minimise 
the risk to surrounding properties which might otherwise be affected. 

• In extreme flood events, such as 1 in 100 year ARI, temporary sandbags or diversions will 
be strategically placed to partially divert excessive floodwater flows away from the site and 
prevent overloading of stormwater drains and loss of large amounts of soil from site. Internal 
drainage systems will be inspected, reviewed and bolstered as necessary. 

 

6.4 Wet Weather Event Procedure  
 
RCC will undertake the following monitoring and inspections detailed in Table 3 relating to wet 
weather events.  

Monitoring Description 

Daily Weather Forecast Daily monitoring of BOM website for weather forecasts 
including hourly monitoring of the rainfall radars in the lead up 
and during a wet weather event 

Pre rain Inspection Pre rainfall inspection of the entire site to ensure that all 
erosion/sedimentation and stabilisation controls are in place 
and in effective working order. This is to occur prior to a 
forecast rainfall event where it is a >80% probability of a 10mm 
or greater rainfall event on the BOM website forecast. The pre 
rainfall inspection includes the relocation of materials that 
could cause environmental incidents such as potential 
pollution incidents onto higher ground and away from flood 
prone areas. 

Inspections during rainfall event Inspections of the site daily during a prolonged rainfall event to 
ensure that the all erosion/sedimentation and stabilisation 
controls functioning effectively and no emergency repairs or 
maintenance is required. Note that this inspection during 
rainfall is subject to obtaining safe access to site and should 
not occur if it will increase the environmental or safety risk, for 
example mud tracking on public roads. 

Post rain inspection Post rainfall inspection are to occur after a rainfall event 
>10mm has occurred. These inspections should occur within 
24 hours after the rainfall event and should identify any 
maintenance requirements for the erosion/sedimentation and 
stabilisation controls. The post rainfall inspections will also 
identify dewatering requirements onsite including testing and 
treatment of water captured in construction sediment basins 
and sumps. 

Table 3 Wet Weather Event Procedure 
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6.5 Acid Sulphate Soils 
According to the DSI, PASS is present in the southwestern section of the development are below a 
depth of 1.5m BGL. Although major excavation of soil below this depth I not expected to be 
required for the development, if any minor excavation of soil below 1.5m occurs within the 
southwestern section of the site, neutralisation with lime will be required.  
An ASS management plan (ASSMP) has been prepared as a part of the DSI and is to be 
implemented where the excavation of soils from a depth of 1.5m or greater within the southwestern 
section is required to facilitate the Project. An excerpt of the ASSMP is provided as Appendix C. 
 

6.6 Spill prevention and response 
The following control measures shall be implemented to minimise the risk of pollution caused by 
accidental leaks or spills: 

• No vehicle wash-down shall occur on-site.  

• The lowest volume of hydrocarbons (oil, grease, petrol and diesel) practicable will be stored 
on-site.  

• Chemical storage areas will be bunded and chemicals will be stored in accordance with the 
products Safety Data Sheet (SDS). All fuels, chemicals and hazardous liquids must be 
stored away from drainage lines, within an impervious bunded area, and not on slopes 
steeper than 1:10. 

• Refuelling and maintenance of vehicles, plant, and equipment shall not be undertaken at 
any location which drains directly to waters without appropriate temporary bunding being 
provided. Refuelling operations must not be left unattended.  

• An emergency spill kit is to be kept on site at all times and maintained throughout the 
construction work. The spill kit must be appropriately sized for the volume of substances at 
the work site.  

• Any leaks or spills must be managed and cleaned up in accordance with RCC’s Spill 
Response Procedure. 

• All construction equipment must be inspected by qualified personnel prior to the 
commencement of work to reduce the risk of hydrocarbon spills or leaks. 

• Vehicles and plant must be properly maintained and regularly inspected for fluid leaks. 

• Portable toilets must be positioned securely within approved compound areas and emptied 
on a regular basis using a licensed service provider and human waste disposed of to a local 
sewerage treatment plant. 

6.5 Importation of Soil 
Imported soil materials must comprise Excavated Natural Material (ENM) or Virgin Excavated 
Natural Material (VENM). 
In accordance with SSD-8744305 Condition C22, Richard Crookes must: 
 Ensure that only VENM, ENM, or other material that meets the requirements of a relevant 

order and exemption issued by the EPA, is brought onto the site; 
 Keep accurate records of the volume and type of fill to be used; 
 Make these records available to the Certifier upon request; 
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 Ensure the exportation of waste (including fill or soil) from the site is in accordance with the 
provisions of the Protection of the Environment Operations Act 1997 and the NSW 
Environment Protection Authority “Waste Classification Guidelines”; and 

 Ensure the exportation of waste is transported to a licenced waste facility or an approved 
site subject to a resource recovery order and exemption. 

Soil classification and movement records must be kept by Richard Crookes for no less than seven 
years.
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Table 3: Soil and Water management and mitigation measures 

ID Environmental Aspect Measure/Requirement Resources 
needed 

When to 
implement 

Responsibility Reference 

SW1 Sediment laden runoff 
during rainfall 

Erosion and sediment control 
measures are to be implemented and 
maintained in accordance with 
Landcom/Department of Housing 
Managing Urban Stormwater, Soils 
and Construction Guidelines (the Blue 
Book) 

Environmental 
Consultant 

Ongoing Project Manager 
or their delegate 

Best practice, 
EIS, Conditions 
of Consent 
B19c 

SW2 Sediment laden runoff 
during rainfall 

Sediment control measures (e.g. 
sediment fencing, silt curtain, mesh or 
gravel “sausage”) must be installed 
prior to any construction activities 
commencing. 

Sediment 
fencing, silt 
curtain etc. 

Ongoing Project Manager 
or their delegate 

Best practice, 
EIS, Conditions 
of Consent 
B19c 

SW3 Sediment tracking onto 
public roads from vehicles 
leaving site. 

A stabilised site access point shall be 
established prior to construction works 
commencing. Measures must be in 
place to ensure that sediment and 
other materials are not tracked onto 
roadway by vehicles leaving the site. 

Temporary 
fencing etc. 

Pre-
construction 

Project Manager 
or their delegate 

Best practice, 
EIS, Conditions 
of Consent 
B19b 
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ID Environmental Aspect Measure/Requirement Resources 
needed 

When to 
implement 

Responsibility Reference 

SW4 Inappropriate 
management (handling, 
stockpiling, transport, and 
disposal) of identified 
contamination or 
contaminated materials 
encountered during 
demolition / construction 
works. 

Any stockpiles must comply with the 
requirements outlined in Section 6.1.2. 

 Ongoing Project Manager 
or their delegate 

Best practice, 
EIS 

SW5 Leaks or spillages of 
fuels, oils and grease 
from construction plant 
and equipment at 
compounds. 

Any leaks or spills must be managed 
and cleaned up in accordance with the 
RCC Spill Response Procedure. 

 As required Project Manager 
or their delegate 

Best practice, 
EIS 

SW6 Vehicles and plant must be properly 
maintained and regularly inspected for 
fluid leaks. 

 As required All staff Best practice, 
EIS 

SW7 Storage of hazardous 
substances 

The lowest volume of hydrocarbons 
(oil, grease, petrol and diesel) 
practicable will be stored on-site. 

 Ongoing Project Manager 
or their delegate 

Best practice, 
EIS 

SW9 Chemical storage areas will be bunded 
and chemicals will be stored in 
accordance with the products Safety 
Data Sheet (SDS). All fuels, chemicals 
and hazardous liquids must be stored 
away from drainage lines, within an 
impervious bunded area, and not on 
slopes steeper than 1:10. 

 Ongoing Project Manager 
or their delegate 

Best practice, 
EIS 
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ID Environmental Aspect Measure/Requirement Resources 
needed 

When to 
implement 

Responsibility Reference 

SW8 Leaks or spillages of 
fuels, oils and grease 
from construction plant 
and equipment at 
compounds. 

All construction vehicles and 
equipment must be inspected by 
qualified personnel prior to the 
commencement of work to reduce the 
risk of hydrocarbon spills or leaks. 

 Ongoing Project Manager 
or their delegate 

Best practice, 
EIS,  

SW9 Flooding of worksites 
& 
Sediment laden runoff 
during rainfall 

Provide a plan of how all construction 
works will be managed in a wet-
weather event (i.e. storage of 
equipment, stabilisation of the site). 

 Ongoing Project Manager 
or their delegate 

Best Practice, 
Conditions of 
Consent B19e 

SW10 Discharge of 
contaminated water from 
within site boundary 
during rainfall. 
& 
Sediment laden runoff 
during rainfall 

Detail all of-site flows from the site  Ongoing Project Manager 
or their delegate 

Best Practice, 
Conditions of 
Consent B19f 

SW11 Discharge of 
contaminated water from 
within site boundary 
during rainfall. 
Sediment laden runoff 
during rainfall 

Describe the measures that must be 
implemented to manage stormwater 
and flood flows for small and large 
sized events, including, but not limited 
to 1 in 5-year ARI 

 Ongoing Project Manager 
or their delegate 

Best Practice, 
Conditions of 
Consent B19g 

SW12 Acid Sulfate Soils Adherence to the Acid Sulfate Soils 
Management Plan - Appendix C 

   Conditions of 
Consent B19d 
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7 Compliance management 

7.1 Roles and responsibilities 
The Richard Crookes Construction Project Team’s organisational structure and overall roles and 
responsibilities are outlined in the CEMP and Table 3 of this plan. 

7.2 Training 
All employees, contractors and utility staff working on site will undergo site induction training 
relating to soil and water management issues. The induction training will address elements related 
to soil and water management including the mitigation and management measures outlined in 
Section 6 of this plan. Targeted training in the form of toolbox talks or specific training will also be 
provided to personnel with a key role in soil and water management. 

7.3 Monitoring and inspection 
Routine inspections of erosion and sediment controls will occur weekly and prior to, during and 
following significant (>25mm) rainfall over a 24-hour period to determine if controls are adequate. 
Monitoring of surface water will be required if water discharge off site is necessary. Water quality 
must meet the ANZG Water Quality Guidelines or Section 120 of the POEO Act. 

7.4 Weather monitoring 
Rainfall at the premises will be measured and recorded in millimetres per 24-hour period at the 
same time each day from the time that the site office associated with the activities is established. 

7.5 Reporting 
The contractor shall maintain a documentation and record system in support of this CSWMSP 
monthly reporting requirements to enable review and auditing of management systems and 
procedures. Monthly reporting includes information on relevant soil and water data, summary and 
includes the reporting if any incidents and non-conformance. 
Reporting requirements are outlined in the CEMP. 
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8 Review and improvement 

8.1 Continuous improvement  
Continuous improvement of this Plan will be achieved by the ongoing evaluation of environmental 
management performance against environmental policies, objectives and targets for the purpose of 
identifying opportunities for improvement.  
The continuous improvement process will be designed to: 

• Identify areas of opportunity for improvement of environmental management and performance. 

• Determine the cause or causes of non-conformances and deficiencies. 

• Develop and implement a plan of corrective and preventative action to address any non-
conformances and deficiencies. 

• Verify the effectiveness of the corrective and preventative actions. 

• Document any changes in procedures resulting from process improvement. 

• Make comparisons with objectives and targets. 
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Figure 1 – ESCP Drawing
33 Oxford Street, Kingscliff 2487

Project: Kingscliff High School Upgrade
Client: Richard Crookes Construction

ENV Project Number: 216222
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Figure 2 – Standard Drawing 6-14
33 Oxford Street, Kingscliff 2487

Project: Kingscliff High School Upgrade
Client: Richard Crookes Construction

ENV Project Number: 216222



Figure 3 – Excerpt of GHD Flood Level Map (1 in 100-year ARI)
33 Oxford Street, Kingscliff 2487

Project: Kingscliff High School Upgrade
Client: Richard Crookes Construction

ENV Project Number: 216222Image Source: GHD (2021). NSW Department of Education SINSW01427-20 - Kingscliff High School Flooding Assessment Phase 2 



 

 

Appendix B – Soil Loss Calculations 

Site area 
Sub-catchment or Name of Structure 

Notes 
West           

Total catchment area (ha) 0.52             
Disturbed catchment area (ha) 0.5             

        

Soil analysis (enter sediment type if known, or laboratory particle size data) 
Sediment Type (C, F or D) if known: F           From Appendix C (if known) 

% sand (fraction 0.02 to 2.00 mm) 25           
Enter the percentage of each soil 
fraction. E.g. enter 10 for 10% % silt (fraction 0.002 to 0.02 mm) 25           

% clay (fraction finer than 0.002 mm) 50           
Dispersion percentage             E.g. enter 10 for dispersion of 10% 

% of whole soil dispersible             See Section 6.3.3(e). Auto-calculated 
Soil Texture Group F           Automatic calculation from above 
                
Rainfall data 
Design rainfall depth (no of days) 5           

See Section 6.3.4 and, particularly, 
Table 6.3 on pages 6-24 and 6-25. Design rainfall depth (percentile) 85           

x-day, y-percentile rainfall event (mm) 57           
Rainfall R-factor (if known) 8200           Only need to enter one or the other 

here IFD: 2-year, 6-hour storm (if known)             
                
RUSLE Factors 
Rainfall erosivity (R-factor) 8200           Auto-filled from above 
Soil erodibility (K-factor) 0.015           

RUSLE LS factor calculated for a 
high rill/interrill ratio. 

Slope length (m) 100           
Slope gradient  (%) 1.5           
Length/gradient (LS-factor) 0.32           
Erosion control practice (P-factor) 1.3 1.3 1.3 1.3 1.3 1.3 
Ground cover (C-factor) 1 1 1 1 1 1  

       

Sediment Basin Design Criteria (for Type D/F basins only. Leave blank for Type C basins) 
Storage (soil) zone design (no of months) 2           Minimum is generally 2 months 
Cv (Volumetric runoff coefficient) 0.51           See Table F2, page F-4 in Appendix 

F  
       

Calculations and Type D/F Sediment Basin Volumes 
Soil loss (t/ha/yr) 51             
Soil Loss Class 1           See Table 4.2, page 4-13 
Soil loss (m3/ha/yr) 39           Conversion to cubic metres 
Sediment basin storage (soil) volume (m3) 3           See Sections 6.3.4(i) for calculations 
Sediment basin settling (water) volume 
(m3) 151           See Sections 6.3.4(i) for calculations 
Sediment basin total volume (m3) 154             
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Figure 1:  Schematic cross section of treatment pad
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Kingscliff High School, 33 Oxford St, Kingscliff NSW 2487 

1 Introduction 

 Background 
ENV Services Pty Ltd (ENV) has been engaged by Richie O’Gorman on behalf of Richard Crookes 
Constructions (Richard Crookes) to prepare a Dewatering Management Plan (DMP) for the 
Kingscliff High School State Significant Development (SSDA) (Application Number: SSD-8744305).  

Hereon referred to as ‘the site’, the Kingscliff High School is located at 33 Oxford Street Kingscliff 
NSW 2478 (Lot 57 DP 803814). Reference to the site can be found in Figure 1, Attachment 1. 

It works to: 

 Satisfy the final SSDA Condition (B36).  

 Successfully identify, determine, and describe best practice dewatering & dewatering 
water treatment methodologies required to successfully excavate two (2) lift over run 
excavations.  

 Proposed Development 
Following high level review of site-specific architectural drawings, historic reports and site 
markups provided Richard Crookes - it is understood that the proposed development includes 
raising & rebuilding of several existing structures as well as the refurbishment of existing 
buildings (Building O, Building A, Building H, Building C and Building G).  

As part of these refurbishments, it is ENVs understanding that both Building C (Senior School & 
Library) and Building O (Performing Arts Building) required the installation of lifts where lift 
overruns are expected to extend beyond the natural standing water level (SWL).   

At the time of publication, each lift shaft excavation is expected to measure approximately 
sixteen (16) square meters. To meet constructability and safety requirements, it is anticipated 
each excavation would need to be dewatered to approximately two (2) meters below ground 
level (mbgl) where extracted waters will need to be treated prior to discharge into the receiving 
environment. It is anticipated each excavation will be dewatered for a period of one (1) week.  

 Stakeholder Identification  
Table 1 outlines immediate direct (internal) and indirect (external) stakeholders with an interest 
or concern in construction works associated with the proposed woks outlined in section 1.2.  

Table 1: Stakeholder Identification 

Stakeholder Role or Position Internal/ External  

Richard Crooks Constructions Client Internal  

ENV Services Consultant Internal 

Tweed Shire Council Local Authority External  

School Infrastructure NSW State Authority External 
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 Previous Environmental & Geotechnical Investigations 
As part of the DMP preparation process ENV conducted an initial desktop review. In addition to 
stakeholder consultation, the following documentation was reviewed to ensure DMP 
management structure(s) addressed engineering, environmental, development and other 
constraints: 

 Douglas Partners (July 2021). Report on Detailed Site Investigation for Contamination Far 
North Coast Schools Project (Document No. R.001.Rev2), Kingscliff High School, 33 
Oxford St, Kingscliff NSW. 

 Relevant Standards, Guidelines & Literature 
This DMP has been developed referencing the following Standards & Guidelines:  

 Australian and New Zealand Guidelines for Fresh and Marine Water Quality: The 
Guidelines, Paper No. 4, Volume 1 (Chapters 1 – 7), Australian and New Zealand 
Environment and Conservation Council (ANZECC) & Agricultural and Resource 
Management Council of Australia and New Zealand (ARMCANZ), 2000;  
 

 Australian and New Zealand Guidelines for Fresh and Marine Water Quality: The 
Guidelines, Paper No. 4, Volume 2 (Chapter 8), Australian and New Zealand Environment 
and Conservation Council (ANZECC) & Agricultural and Resource Management Council of 
Australia and New Zealand (ARMCANZ), 2000;  
 

 Dewatering in the Tweed, A Guideline for the Management of Dewatering Operations, 
Version 1.0, (October, 2020); 
 

 Tchobanoglous, G. et al, 2003, Wastewater Engineering Treatment and Reuse: Metcalf 
& Eddy, 4th edn, McGraw-Hill, New York; and,  
 

 Cachman, M. & Preene, M. 2013, Groundwater Lowering in Construction: A Practical 
Guide to Dewatering, 2nd Edition, CRC Press, New York. 

 Dewatering Management Plan Objectives 
This DMP has been prepared to satisfy with SSDS (8744305) Condition B36 where the following 
have been addressed: 

 Considers Council’s Dewatering in the Tweed Guideline available at 
https://www.tweed.nsw.gov.au/Documents/Planning/TSC12355_Dewatering_in_the_T
weed_Guideline.pdf; 

 
 Meets the Australian and New Zealand Guidelines for Fresh and Marine Water Quality 

(ANZG 2018) available at www.waterquality.gov.au/anzguidelines; 
 

 Includes site plans which indicate the extent of the excavation area and estimated zone 
of influence of the dewatering activity relative to any adjoining buildings together with 
an assessment of any impacts likely to occur to any adjoining buildings as a result of the 
dewatering activities; 
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 The location to be indicated on the site plan of the area that will be utilised for the 
positioning of any treatment tank or sedimentation pond on the site including any 
reserve area to be used for such purpose in the event of the need for additional 
treatment facilities to be incorporated on the site; 
 

 Details of the proposed method of mechanical aeration to be used in the event that it is 
necessary to aerate the groundwater to achieve an acceptable Dissolved Oxygen level 
prior to the offsite discharge of groundwater and where this will be incorporated on the 
site; 
 

 The provision of written advice from the operator of any on site groundwater treatment 
system stating that the system to be used will be able to treat the groundwater to the 
required treatment level prior to discharge. Note. Particular attention is to be given to 
achieving the required detention times prior to discharge of the groundwater. Advice 
that the system is simply capable of achieving the necessary treatment will not be 
acceptable; and 
 

 Considers the Detailed Site Investigation for Contamination for Kingscliff High School, 33 
Oxford St, Kingscliff prepared by Douglas Partners dated July 2021 (Project No. 97611.00, 
Document No. R.001.Revision 2).  
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2 Site Characteristics  

 Site Description 
The site is located at 33 Oxford Street, Kingscliff, NSW 2487, and is referred to by the Tweed Shire 
Council as Lot 57 DP 803814 and has an approximate area of 8.498 ha. A figure of the site location 
is shown in Figure 1, Attachment 1. 

The site is approximately rectangular in shape and contains buildings, pavements, asphalt, 
grassed areas and a bushland area. The north-western and centre-north sections of the site 
contained asphaltic-concrete surfaced car parks. The site is located south of the Oxford Street 
cul-de-sac and is bound by Cudgen Creek to the south. The school buildings and proposed 
development area are located in the northern portion of the site, with the remainder (southern) 
areas of the site comprising a sports field and bushland.  

 Surrounding Environment 
The Councils Land Environment Plan (LEP) (2014) presents the site as located in an area zone R2 
– Low Density Residential area. Surrounding land use is described in Table 2. 

Table 2: Surrounding Land Use 

Direction Environment 

North Low Density Residential Area 

East  Bushland - open space (Deferred Matter) 

South  Cudgen Creek 

West NSW TAFE 

 Topography & Drainage 
The site is located towards the south-western toe of a hillside, and slopes downwards to the 
south towards Cudgen Creek. On-site elevations range from approximately 10 m to 2 m relative 
to Australian Height Datum (AHD).  

The Detailed Site Investigation (Douglas Partners July 2021) and topology mapping indicate that 
the major surface water receptor of surface water flows and excess groundwater will be the 
Cudgen Creek, located approximately 270 m south-east of the proposed development area.  

 Geology & Soils 
The site is located within a geological unit characterised by undifferentiated alluvial deposits of 
sand, silt and clay. Table 3 presents a summary of the encountered subsurface profile. 
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Table 3: Subsurface Condition Summary 

Material Description 
Depth (m) 

From To 

FILL: fill is encountered with an average depth of approximately 0.4 
m. The fill was generally comprised of sand, gravelly sand, silty sand 
or clayey sand. 

0.05 m 0.9 m 

ALLUVIAL: natural sandy and natural clay soil was encountered 
beneath the fill, underlain by clayey/silty sand. 0.4 m 2 m 

POSSIBLE RESIDUAL SOIL: likely to be Clayey/silty sand > 2 m - 

 Acid Sulfate Soils 
Referencing Council Local Environmental Plan (LEP) Acid Sulfate Soils Planning Maps, the land 
has been identified as having Class 1, Class 2, Class 3, and Class 5 ASS. A more detailed review of 
the building envelope outlines most of the envelope fall within Class 3 and Class 5 ASS maps.  

As part of the Douglas Partners Detailed Site Investigation (DSI), Potential Acid Sulfate Soils 
(PASS) were identified from approximately 0.75 mbgl. Prescribed liming rates varied across the 
site (2.1 kg/ tonne to 58.0 kg/tonne). However, all soils excavated below 0.75 mbgl will require 
liming prior to validation and legal disposal.  

Table 6 of the Douglas Partners DSI outlines all water will need to be treated and meet a pH of 
6.5 – 8.5 prior to discharge (where this should be measured daily). Furthermore, this DMP 
recommend minimising drawdown depth and duration to the lowest possible extent to mitigate 
potential PASS oxidation.  

 Saturated Hydraulic Conductivity 
Hydraulic conductivity (ksat) is a quantitative measure of a saturated soils ability to transmit 
water when subject to a hydraulic gradient. A key factor (input) in determining estimate 
extraction volumes during both the draw-down dewatering phase and groundwater 
maintenance phase (steady-state dewatering).  

Utilising data obtained from the sites underlain geology (see section 2.4) in-ground ksat values 
are described in Table 4.  

Table 4: Permeability (ksat) 

Geology Permeability (m /s) - Upper Permeability (m /s) - Lower 

Silty Sands 1 x 10-4 1 x 10-6 

Clayey Sands  1 x 10-5 1 x 10-8 

Permeability figures have been cross referenced using values recommended by Engineers 
Australia (2006) and Cachman & Preene’s: Practical Guidelines Towards Lowering Groundwater 
in Construction (2013). 
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Due to the limitations associated with the homogenous nature of inground conditions, and other 
assumptions regarding inground geology, changes in permeability (ksat) are highly volatile. 
Therefore, natural variations in the permeability between each different sub-surface material 
are likely to occur due to the variations in silt or clay content, and variations in grain size of the 
sand as well as the positioning and interrelation of the secondary porosity features such as, joints 
/ fractures or defects. 

Any changes in underlain geology may result in changes in saturated hydraulic conductivity and 
therefore groundwater extraction flow rate. On this basis, calculations (discussed in following 
sections) have been used as an approximation for both the draw-down dewatering phase and 
groundwater maintenance phase (steady-state dewatering) 

 Groundwater 

2.7.1 Groundwater Well Drilling & Construction 
Two (2) boreholes (MW3 and MW4) were drilled on 1st of October 2021 to depths of 2.4 m and 
3.0 m, respectively, at the locations shown on the Sampling Location Plan (Figure 2, 
Attachment 1).  A trailer mounted drill rig and solid flight augers were used at each location.   

At each of the borehole locations, groundwater wells were installed once the target depth, or 
auger refusal, had been reached.  The wells were constructed by placing 50 mm diameter slotted 
PN18 PVC casing and solid casing into the borehole; and installing a gravel pack, with bentonite 
seals to the ground surface.  Drilling logs describing the soil profiles encountered and 
construction details for the wells are provided in Attachment 2.   

The soils at each location were logged in general accordance with the Unified Soil Classification 
System (USCS), with reference to any odours or other field indicators of potential contamination 
(See Attachment 2). 

After well construction, each newly installed well was developed using a steel bailer and surging 
techniques, to ensure that as many fines were removed from the gravel pack surrounding the 
screened interval as possible.   

2.7.2 Groundwater Sampling 
To aid in deriving suitable Water Quality Objectives (WQOs), as recommended by the Australian 
& New Zealand Guidelines for Fresh & Marine Water Quality (ANZG 2018), on the 1st of October 
2021, the following activities were completed at each of the groundwater monitoring well: 

 Depth to groundwater and total well depth was measured using an interface probe (IP), 
relative to the top of the PVC casing. 

 Physiochemical samples were tested using a Horiba U-52 multi meter probe. 

 Samples for laboratory analysis were collected from each of the wells. The analytical 
suite including pH, Electrical Conductivity (us/cm), Total Suspended Solids (TSS), Total 
Recoverable Hydrocarbons (TRH), BETX, Polycyclic Aromatic Hydrocarbons (PAH) Metals 



 

 

7 
Kingscliff High School Development Dewatering Management Plan (DMP) 

Kingscliff High School, 33 Oxford St, Kingscliff NSW 2487 

(As, Cd, Cr, Cu, Pb, Hg, Ni and Zn). A copy of the laboratory Chain of Custody (COC) and 
Results are presented as Attachment 3. 

2.7.3 Standing Water Level (SWL) 
Once installed, groundwater monitoring wells (MW) were dipped using a surface interface probe 
where groundwater was measured at 0.627 mbgl (MW3) and 0.432 mbgl (MW4) respectively.  

Furthermore, given the sites proximity to the Cudgen Creek and the Pacific Ocean, fluctuations 
in SWL are anticipated. It is also safe to assume that fluctuations in SWL may also occur following 
periods of high rainfall (or in the wetter months of the year).   

2.7.4 Groundwater Quality 
In summary, physiochemical analysis show groundwater to be slightly acidic (MW3 pH = 6.40, 
MW4 pH = 6.40). The Electrical Conductivity (EC) value of 190 μS/cm in both MW3 and MW4 are 
indicative freshwater environment (i.e., low in salinity). It is worth noting that groundwater 
samples were extremely turbid at the time of sampling (MW3 TSS = 5,000, MW4 TSS = 7,300). As 
a result, it is likely this may have had an impact on total metals concentrations outlined below. 

In examining toxicants of potential concern, groundwaters quality appeared to be hydrocarbon 
free where TRH, BETX and PAH were all below Limit of Reporting (LOR).  

Table 5 provided as summary of metals concentrations from MW3 and MW4. In summary, 
Copper (Total), Lead (Total) and Zinc (Total) were shown to exceed both Marine and Freshwater 
Default Guideline Values (DGV) for an 80th percentile level of protection. Furthermore, Chromium 
(Total) was shown exceed Marine DGVs for a 80th percentile level of protection.  

Table 5: Groundwater Metals Concentrations (all values expressed as μg/L). 

Analyte MW3 MW4 
80% Level of Protection 

Marine Freshwater 

Arsenic (Total) 8 4 - 140 

Cadmium (Total) 0.4 0.4 36 0.8 

Chromium (Total) 170 20 85 40 

Copper (Total) 44 38 8 2.5 

Lead (Total) 16 100 12 9.4 

Mercury (Total) < 0.05 0.62 1.4 5.4 

Nickel (Total) 9 11 560 17 

Zinc (Total) 74 230 21 31 
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 Receiving Environment 
The receiving environment can generally be described as a as a 2,500 square meter dam located 
approximately 35 meters south of the existing KHS buildings (Figure 3, Attachment 1). Onsite 
inspections of the system point to the dam acting as a discharge point for the KHS school’s 
stormwater system and is therefore man made. This then appears to grade west through a series 
of ponds and then discharge into the Cudgen Creek and then Pacific Ocean.  

2.8.1 Receiving Environment Sampling  
To aid in deriving suitable Water Quality Objectives (WQOs), as recommended by the Australian 
& New Zealand Guidelines for Fresh & Marine Water Quality (ANZG 2018), on the 1st of October 
2021, receiving environment pphysiochemical samples were tested using a Horiba U-52 multi 
meter probe where results where field logs are presented as Attachment 2.  

In addition, a laboratory analysis was collected and analysed for pH, Electrical Conductivity 
(us/cm), Total Suspended Solids (TSS), Total Recoverable Hydrocarbons (TRH), BETX, Polycyclic 
Aromatic Hydrocarbons (PAH) Metals (As, Cd, Cr, Cu, Pb, Hg, Ni and Zn). A copy of the laboratory 
Chain of Custody (COC) and Results are presented as Attachment 3. 

2.8.2  Receiving Environment Water Quality 
Receiving environment waters can generally be described as slightly acidic (pH = 6.3). The 
Electrical Conductivity (EC) value of 110 μS/cm is indicative of a freshwater environment (i.e., 
low in salinity). Wates were also clear at the time of sampling (TSS = 10 mg/L).  

In examining toxicants of potential concern, groundwaters quality appeared to be hydrocarbon 
free where TRH, BETX and PAH were all below Limit of Reporting (LOR). Furthermore, all metals 
with the exclusion of Zinc (9 μg/L) were below LOR.  

2.8.3 Receiving Environment Ecosystem Classification 
In assessing the system, it is practical to assume that physiochemical variables such as Dissolved 
Oxygen (DO), pH and oxidative state of nutrients and metals would vary would fluctuate based 
on rainfall and thermal stratification impacts.  

As a result, for the purpose of deriving a suitable WQOs, receiving waters could be generally 
described as being a lowland river that has been significantly degraded by human activity and 
has lower ecological value than slightly or moderately disturbed waters (i.e., 80th percentile - 
highly disturbed ecosystem).  
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3 Water Quality Objectives (WQO) 
Based on the above, prior to and during discharge, all extracted groundwater will need to meet 
WQOs specified in Table 6. 

Furthermore, the following guidelines & standards have been considered:  

 Australian & New Zealand Guidelines for Fresh and Marine Water Quality (ANZG 2018): 
Default Guideline Values (DGV’s) for physiochemical (PC) stressors and toxicants.   

 Australian and New Zealand Environment and Conservation Council (ANZECC) & 
Agricultural and Resource Management Council of Australia and New Zealand 
(ARMCANZ), 2000. Particularly PC stressors outlined in Volume 1, Table 3.3.2 – 3.3.3. 

 Dewatering in the Tweed: A Guideline for the Management of Dewatering Operations 
(October 2020).  

Table 6: Water Quality Objectives (WQO's) 

Analyte Units Water Quality Objective (WQO) 

pH¹ pH 6.5 – 8.0 

Total Suspended Solids (TSS)¹ mg/L < 50 

Turbidity ¹’² NTU < 20 

Dissolved Oxygen (% Saturation) ¹’² % Saturation 90 - 110 

Chromium (Dissolved) ²’³ μg/L 40 

Copper (Dissolved) ²’³ μg/L 2.5 

Lead (Dissolved) ²’³ μg/L 9.4 

Zinc (Dissolved) ²’³ μg/L 31 

 

Table notes: 

1. Derived from ANZECC/ ARMCANZ (2000) Estuaries – (Table 3.3.2) 
2. Derived from Dewatering in the Tweed – A Guideline for the Management of Dewatering Operations.  
3. Derived from ANZG (2018) – Freshwater 80th Percentile (DGV) 
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4 Dewatering Management Plan  

 Dewatering Process 

Outlined in earlier sections of this DMP, the SWL has been measured at approximately 0.627 
mbgl (MW3) and 0.432 mbgl (MW4) where groundwater in each excavation will need to be 
extracted (draw-down dewatering) & maintained (steady-state dewatering) at approximately 
two (2) mbgl for approximately one (1) week.  

To manage groundwater, deep well dewatering techniques are likely to be implemented initially 
where well point methodologies should be considered (only if required). All extracted 
groundwater will need to be treated prior to discharge offsite (into the receiving environment) 
and will need to meet criteria specified in Table 6. 

 Deep Well Dewatering  

4.2.1 Proposed Methodology 
Generally sited just outside the are of proposed excavation, as a rule of thumb, deep wells are 
installed 1.5 – 2 times the depth of the primary excavation (i.e., 3 – 4 mbgl). Conventional 
methods include auguring or drilling a well using a 20-tonne excavator and installing a liner. 
Liners generally consist of plastic or steel pipe, of which a section is slotted or perforated to form 
a well screen to allow water to enter; other sections consist of unperforated pipe (the well 
casing). The space between the wall of the liner and the well (annulus) is then backfilled using 
filter media (suitable drainage gravel) – known as a filter pack. Well diameters vary and are 
dependent on the contractor however conventional methods include a 600 mm well with a 450 
mm liner (and 150 mm annulus).  

Once installed, high-head submersible pumps (on float operation) will transfer collected water 
through a HDPE header (or equivalent) to the inlet of the water treatment plant for the 
dewatering duration.  

4.2.2 Deep Well Draw-down Estimates (Per Lift Shaft).  
Draw-down refers to the initial static body of water to be removed via deep well dewatering.  

Where: 

 Length of Excavation (m) =   4 

 Width of Excavation (m) =  4 

 Drawdown Depth (m) =    2 

 Current SWL depth (mbgl) =   0.5 

 Voids Ratio (n) =   0.3 

Initial deep well drawdown estimates are expected to be approximately 7.2 m³ or 7.2 KL.  
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4.2.2.1 Steady-State Estimates (Per Lift Shaft). 
Assuming hydraulic conductivities specified in Table 4, flow rates into the excavation are 
estimated to be less than 1 l/s. Over a period of one (1) week, extraction volumes are estimated 
to be less than 432 m³ (432 kL) 

These number have been estimated Utalising Sichardt’s equation where empirical methods are 
used to establish cone of depression and relative pumping rates. Outputs are presented in 
Attachment 4. 

4.2.3 Total Extraction Volumes 
Working to a one (1) week program per lift shaft, combining draw-down and steady-state 
estimates – estimate extraction volumes are expected to be less than 878.4 m³. See Table 7 
below.  

Table 7: Total Extraction Estimates 

 Building C Lift Shaft – Upper 
Estimate 

Building O Lift Shaft – Upper 
Estimate 

Draw-Down (kL) 7.2 7.2 

Steady – State (kL) 432.0 432.0 

Total (kL) 439.2 439.2 

As stated in earlier sections of this report, estimates assume a homogenous in-ground condition 
in the sand, however changes in the subsurface can change conditions (particularly in the 
fractured siltstone). As a result, permeability reductions are likely, which mean a likely reduce 
total extraction volume (unless a confined aquifer is found within the fractured rock).  

4.2.4 Radius of Cone Depression 
Otherwise referred to as the zone of influence, the cone of depression is a theoretical concept 
used to visualise how a well is affecting the surrounding aquifer. When pumping starts, water 
storage will be released by the aquifer (dependant on permeability). As time passes the zone of 
influence will continue to increase, but at a diminishing rate until either an aquifer boundary is 
reached, or an equilibrium point is reached.  

Referencing permeability values presented in Table 4, Sichardt’s equation notes the Dewatering 
Radius of Influence (R₀) is expected to be up to 45 meters (over 71 hours). Detailed outputs are 
presented in Attachment 4.  

  Groundwater Treatment Process  
Discussed in earlier sections of this DMP, extracted groundwater will require treatment prior to 
release into the receiving environment. Treated groundwater will need to meet WQO’s 
presented in Table 6. 

To achieve this, a Dewatering Water Treatment Plant (WTP) will need to be established onsite & 
commissioned by suitably qualified engineer or scientist. At a minimum ENV would recommend 
processes that include: 
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 Solid’s removal capability. 

 pH correction control/ aeration capability 

A process flow diagram (PFD) of such a process is presented in Attachment 5. Furthermore, it is 
noted that additional treatment units or processes may be required.  

As a contingency, all dewatering water treatment plant should be sized to suit a minimum 10 
litres per second. A map of equipment placement is presented in Figure 4, Attachment 1. 

However, should flow rates exceed estimates (i.ee, greater than 10 l/s) or fail to meet WQO’s 
specified in Table 6, additional plant may be required. Details of each step are presented in 
greater detail below.  

 Coagulant Assisted Tilt Separation (Solids Removal) 
Assisted utilising an appropriately selected flocculant, coagulant and/or polymer, the tilt 
separation process primarily works to removed suspended solids prior to discharge.   Although 
sediment loads should be managed upfront (i.e., socking, or backfilling spears), the system 
should be suitably sized to handle flow rates specified in the earlier sections of this report. 

As recommended by the NSW Blue Book - flocculant, coagulant and/or polymer dose rates 
should be determined & managed by an appropriately qualified person (i.e., chemical engineer/ 
industrial chemist or equivalent). A material safety data sheet (MSDS) for a typical aluminium 
based coagulant is presented in Attachment 6.  

 pH Correction & Metals Removal 

An automated pH dosing system is recommended where operational setpoints should be refined 
as part of the commissioning process to ensure the likelihood of pH over/ under shoot risk is 
mitigated.  

pH correction will be required to raise baseline groundwater pH to meet WQO’s specified in Table 
6 and will aid in metals precipitation.  

Dose rates should be determined by an appropriately qualified person. A material safety data 
sheet (MSDS) for a typical pH correction chemical (Caustic Soda) is available for viewing in 
Attachment 6.  

 Aeration 

Should dissolved oxygen be measured below WQO’s specified in Table 6, a mechanical aeration 
process should be incorporated into the process at either the front or back end. Here, closed 
loop blower (or compressor) and vessel system should be established and monitored to ensure 
DO objectives are achieved.  
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5 Validation & Monitoring 

The purpose of the validation and monitoring process is to provide a framework for dewatering 
contractors to collect, interpret, act and report on the performance of the dewatering process. 
Ultimately to ensure treatment measures are satisfactory and meet WQOs outlined in Table 6. 
the DMP promotes a combination of collection techniques including analytical field sampling and 
telemetric data collection (i.e., real time).  

 Analytical Field Sampling Frequency 

Prior to discharge, a sample will need to be collected from the outlet of the WTP and validated 
(utilising NATA certified laboratory) against WQO’s presented in Table 6. 

Once discharge has commenced, an additional sample will be collected and validated every seven 
(7) days (or as required under the guidance of a suitably qualified person) for the duration of 
dewatering works onsite as part of the continual discharge monitoring program. Standard turn-
around-time (TAT) for sample analysis should be a maximum three (3) days for all sample 
analytes.  

5.1.1 Analytical Sampling Methodology  

At the frequency outlined above, laboratory samples will be collected from the discharge point. 
The samples will: 

 Represent a waste or element of the environment from which it is taken;  

 Not be contaminated during collection, where analyte concentrations will not change 
between the time of collection and analysis. 

 Be collected by an appropriately qualified person. 

 Include sampling utilising correct sampling methodologies.  

 Include representative sample(s); and,  

 Be labelled, preserved, stored, and transported appropriately for analysis.  

Samples will be analysed by a National Association of Testing Authority (NATA) laboratory and 
will be inclusive of analytes outlined in Table 6. 

5.1.2 Field Monitoring 

To ensure management of the treatment processes, twice weekly field monitoring will be 
included as part of the ongoing monitoring process. Monitoring will cover aspects of all 
treatment steps, these include but are not limited to: 

 Visual inspection of treatment process. 

 pH assessment. 

 Turbidity (NTU) assessment; and,  

 Flow (m/s OR m³/ hour) assessment. Flow measurements are taken from a calibrated 
flow meter included in the dewatering water treatment plant. 



 

 

14 
Kingscliff High School Development Dewatering Management Plan (DMP) 

Kingscliff High School, 33 Oxford St, Kingscliff NSW 2487 

Observations will be recorded and stored onsite where a ‘service report’ will be provided and 
presented to the principal contractor outlining physiochemical changes across the process, high 
level plant function/ performance summary and flow (rate & totalised volume).  

5.1.3  Telemetric Date Collection 

In addition to service monitoring, data will be collected using an online PLC system (such as HOBO 
Link ™). As part of this system, physiochemical and physical parameters such as; pH, turbidity 
and flow rate will be measured in real time where analysis will be provided to a dewatering 
treatment expert.  

Should physiochemical or physical parameters fall ‘out of spec’, the dewatering subcontractor 
will be notified via SMS or an alternative method (i.e., Email) where action will be required as 
outlined in the following section. 
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6 Action & Analysis 

The following section aims to provide dewatering water treatment operators with the ability to 
effectively assess treatment performance following receipt of monitoring data and make 
accurate decisions to ensure risk treatment processes are upheld. Analysis and action processes 
are detailed in the sections below.  

 pH Correction/ Metals Precipitation 

Daily Check: 

 Telemetric OR physiochemical check out of specification.   

Action: 

 Check and re calibrate pH probe.  

 Check chemical (base) dosing pump to ensure its functionality.  

 Check chemical drum to ensure chemical volume is sufficient.  

IF pH probe still out of specified range: 

 Replace pH probe with critical spare.  

 Notify relevant stakeholders of change.  

 Dewatering Manager to note in daily dewatering management plan report.   

Analytical Check: 

 Analytical pH results outside of specified WQO’s. 

Action: 

 Shut down or put into recycle. 

 Re-calibrate pH probes. 

 Check proportional bands (or equivalent pH control process). 

 Implement changes and monitor.  

 Notify relevant stakeholders (internal & external). 

 Dewatering Manager to note in daily dewatering management plan report.   

 Re-sample and validated once pH corrections have occurred.  

 Re assess risk and treatment methodology (if pH challenges persist).  

 Additional treatment units or methodologies may need to be employed.  

 Dissolved Oxygen (DO) – Physiochemical Only 

Daily Check: 

 Dissolved Oxygen (DO) physiochemical check outside of specified limit. 

Action: 
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 Check Dissolved Oxygen probe on Horiba U-52 meter (or equivalent). 

 Re measure DO in fresh sample collected from discharge of treatment train (post Air- 
and Post media Polishing Unit).  

 Assess result. 

IF DO still out of specified range: 

 Review DO treatment methodology.  

 Implement DO treatment methodology change.  

 Dewatering Manager to note in daily dewatering management plan report.   

 Re – evaluated the following day, and if required. 

 Re assess risk and treatment methodology. 

 Implement aeration solution and validate methodology.  

 Turbidity (NTU) & Total Suspended Solids (TSS) 
Daily Check & Analytical Check: 

 Turbidity (NTU) physiochemical check outside of specified limits.  

 Turbidity (NTU) analytical check out of specification.  

 Turbidity (NTU) telemetric result out of specification.  

Action: 

 Check and Turbidity probe (PLC Unit and Horiba U-52 meter).  

 Re measure Turbidity in fresh sample collected from discharge of treatment train.  

 Assess result.  

 Check chemical dosing pump(s) to ensure its functionality.  

 Check chemical drum to ensure chemical volume is sufficient.  

 Check sediment level in treatment tank.  

IF NTU still out of specified range; 

 Review NTU treatment methodology.  

 Conduct assisted flocculation checks (i.e., Jar Test) to re define and optimize dose rates. 

 Implement NTU treatment methodology change.  

 Dewatering Manager to note in daily dewatering management plan report. 

 Additional treatment units or methodologies may need to be employed. 
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7 Reporting & Record Keeping 

dewatering report will be supplied, summarising the results of monitoring within two weeks of 
cessation of discharges.  

During the dewatering process, a daily report will need to be completed by the onsite Dewatering 
Management. The report will note any exceedance in discharge criteria, as well as any other 
comments relating to the dewatering process.  

Any complaints shall be noted in the site logbook and corrective action taken (where appropriate 
and practicable) to prevent recurrence. Complaints and complaints management are the 
responsibility of the principal contractor where their policy will be adopted as best practice. 
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8 Attachments 
 

Attachment Reference  Attachment Title  

Attachment 1 

Figure 1: Site location 

Figure 2: ENV Monitoring Well Locations  

Figure 3: Discharge Location 

Figure 4: DMP Water Treatment Location 

Attachment 2 ENV Drill Logs & Field Logs 

Attachment 3 ENV Water Quality Results 

Attachment 4 Dewatering Calculations 

Attachment 5 Process Flow Diagram 

Attachment 6 MSDS 
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9 Attachment 1 
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CHEMPROD NOMINEES PTY. LTD. A.B.N. 32 982 143 022 / A.C.N 005 032 744 T/A

OMEGA CHEMICALS
Manufacturers of Aluminium Sulphate – Suppliers of Industrial Chemicals

“THE ALUM PEOPLE” 

     LIQUID ALUM – GRANULATED ALUM – SULPHURIC ACID – CAUSTIC SODA – FERRIC SULPHATE

Liquid Aluminium Chlorohydrate Issued: 19 January 2017      Version: 3 Page 1 of 9 
SAFETY DATA SHEET

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER 

Product Name: LIQUID ALUMINIUM CHLOROHYDRATE  
 

Other Names: Aluminium Chloride Hydroxide, Aluminium Chlorohydrate, 
Aluminium Hydroxychloride, Aluminium Chlorohydroxide. 
 

Manufacturers Product Code: MegaPac 23TM. 
 

Recommended use of the 
chemical and restrictions on 
use: 

Flocculent for the treatment of municipal water supplies, waste 
water and industrial effluents; removal of phosphate in sewage 
treatment; paper manufacture; chemical manufacture. 
 

Supplier: Omega Chemicals  
ABN: 32 982 143 022 / A.C.N 005 032 744 T/A 
Street Address: 55 FITZGERALD ROAD, LAVERTON NORTH VIC 3026
Telephone Number: +61 3 8368 8000 
Facsimile: +61 3 8368 8020 
  
Emergency Telephone: 1300 131 001 (24 Hours) 
 Poisons Information Centre Australia: 131 126 

2. HAZARD IDENTIFICATION 

Hazard Classification: Not classified as Dangerous Goods by the criteria of the Australian 
Dangerous Goods Code (ADG Code) for transport by Road and Rail; 
NON-DANGEROUS GOODS. 
Classified as hazardous according to Safe Work Australia; 
HAZARDOUS SUBSTANCE. 
 

GHS Classification: No available data 
Signal Word (s): No available data 
Hazard Statement(s): H320 Causes eye irritation 

H316 Causes mild skin irritation 
Precautionary Statement(s):  

Prevention Statement(s): P102 Keep out of reach of children 
P103 Read Label before use 
P104 Read Safety Data Sheet before use 
P234 Keep only in original container 
P264 Wash hand thoroughly after handling. 
P280 Wear protective gloves/protective clothing/eye 
protection/face protection 
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Response Statement(s): P305+P351+P338 IF IN EYES: Rinse cautiously with water for 
several minutes. Remove contact lenses if present and easy to do. 
Continue rinsing. 
P337+P313 If eye irritation persists: Get medical advice/attention. 
P302+P352 IF ON SKIN: Wash with plenty of soap and water. 
P362 Take off contaminated clothing and wash before use. 
P332+P313 If skin irritation occurs: Get medical advice/attention. 
P301+P330+P331 IF SWALLOWED: Rinse mouth. Do not induce 
vomiting. 
P313 Get medical advice/attention 
P304+P340 IF INHALED: Remove victim to fresh air and keep at rest 
in a position comfortable for breathing. 
P262 Do not get in eyes, skin or on clothing. 
 

Storage Statement(s): P405 Store locked up. 
P406 Store in corrosive resistant/compatible container. 
P403+P235 Store in well-ventilated place. Keep cool. 
 

Disposal Statement(s): Dispose of contents/container according to jurisdictional 
regulations. 
 

Poison Schedule (SUSMP): None Allocated 

3. COMPOSITION/INFORMATION ON INGREDIENTS 
 

Ingredients: 
 CAS Number Proportion: Hazard Codes 

Aluminium Chlorohydrate 
 

12042-91-0 50% H320, H316 

Water 7732-18-5 Balance to 100%  
 
 
4. FIRST - AID MEASURES 
 

For advice, contact Poisons Information Centre on 131 126 or a Doctor. 
 

Ingestion: Immediately rinse mouth with water. Give plenty of water to drink. DO NOT 
induce vomiting. If vomiting occurs give further water. Never give anything by 
mouth if victim is rapidly losing consciousness. Seek immediate medical 
attention. 
 

Eyes: Immediately irrigate with copious quantities of water for at least 15 minutes. 
Eyelids to be held open. Remove clothing if contaminated and wash skin. Seek 
medical assistance. 
 

Skin: Remove all contaminated clothing without delay. Wash skin gently and 
thoroughly with copious amounts of water. If irritation occurs, seek medical 
attention. 
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Inhalation: Remove the source of contamination or move the victim to fresh air; avoid 

becoming a casualty. Remove contaminated clothing and loosen remaining 
clothing. Allow patient to assume most comfortable position and keep warm. 
Keep at rest until fully recovered. Seek medical attention. 
 

Advice to Doctor: Treat symptomatically. 
 

Additional Information 
 

Aggravated medical conditions 
caused by exposure: 
 

No information available on medical conditions which are 
aggravated by exposure to this product. Repeated skin 
exposure may lead to dermatitis. Repeated ingestion of this 
product may cause phosphate deficiency which can weaken 
bones. 

 
5. FIRE FIGHTING MEASURES 
 

Extinguishing Media: In case of fire, use an appropriate extinguishing media (water 
fog or if unavailable fine water spray, foam, carbon dioxide, dry 
chemical powder) that is the most suitable for surrounding fire 
conditions. Keep containers cool with water spray. If safe to do 
so, remove containers from path of fire. Suppress (knock-down) 
gases, vapours and mists with a water spray jet. 

Hazchem Code: N/A. 
Specific Hazards arising from the    
substance or mixture: 

 

Hazards from Combustion: Product is non-flammable and stable under normal conditions 
of use and storage. Under fire conditions this product may emit 
toxic and/or irritating vapours and gases including hydrogen 
chloride gas. 
 

Flammability Conditions: Product is a non-flammable liquid. 
 

Special Protective Precautions 
and Equipment for Fire Fighters: 

Fire fighters should wear a self-contained breathing apparatus 
and full protective clothing along with protective equipment.
Prevent fire extinguishing water from contaminating surface 
water or the ground water system. 

 
6. ACCIDENTAL RELEASE MEASURES 
 

Emergency Procedures/Protective 
Equipment/Personal Precautions: 

Evacuate all unnecessary personnel. Work upwind. Increase 
ventilation. Use water spray to disperse vapours. Personnel 
involved in the clean-up should wear full protective clothing; 
self-contained breathing apparatus may be needed for 
prolonged periods of exposure. Avoid walking through spilled 
product as it may be slippery. 
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Environmental Precautions: Do not allow product to enter drains, sewers, waterways or 
soil. If contamination of drains has occurred, advise the local 
emergency services. 
 

Methods and Materials for 
Containment and Clean Up: 

Contain spilled product using absorbent (soil or sand). Prevent 
run off into drains, sewers waterways or soil. Collect and seal 
in properly labelled drums ready for appropriate disposal. 
Dilute remaining product with water, then carefully neutralize 
with lime. For large spills notify local emergency services. 
 

 
7. HANDLING AND STORAGE 
 

Precautions for Safe 
Handling: 

Irritant liquid. Ensure an eye bath and safety shower are available 
and ready for use. Use only in a well-ventilated area. Prevent the 
build-up of mists in the work atmosphere. Avoid inhalation of 
mists, and skin or eye contact. Wear appropriate protective 
equipment to prevent inhalation, skin and eye contact when 
mixing and using. Ensure a high level of personal hygiene is 
maintained when using this product, that is, always wash hands 
before eating, drinking, smoking or using the toilet. Keep 
containers sealed when not in use. 
 

Container Type: Packaging must comply with requirements of Hazardous 
Substances (Packaging) Regulations 2001. Store in original 
packaging as approved by manufacturer. Store and transport in 
corrosion resistant containers such as stainless steel, rubber lined 
steel, PVC, fibreglass or polyethylene. 
 

Conditions for Safe Storage, 
including any Incompatibles: 

Store in a cool, dry, well-ventilated area out of direct sunlight. Do 
not store with incompatible products such as chlorite, 
hypochlorite, sulphite, oxidizing agents and cyanides; Avoid 
contact with unalloyed steels, galvanized or aluminium surfaces. 
Do not store with any foodstuffs. 
 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 
 

Control Parameters:  
National Exposure 

Standards: 
 

Aluminium Chlorohydrate: No specific exposure standard. 
Aluminium soluble salts (as Aluminium): AU OEL: 2 mg/m3. 
 

Biological Limit Values: No data available 
 

Appropriate Engineering: 
Controls: 

Select suitable materials for the construction of storage tanks, 
containers, pipe valves and fittings. Ensure adequate ventilation. 
Natural ventilation should be adequate under normal use 
conditions. Keep containers closed when not in use in a well-
ventilated area. 
 



OMEGA CHEMICALS
Safety Data Sheet

 
Liquid Aluminium Chlorohydrate Issued: 19 January 2017      Version: 3 Page 5 of 9 

   LIQUID ALUM – GRANULATED ALUM – SULPHURIC ACID – CAUSTIC SODA – FERRIC SULPHATE
 

 
Individual Protection 
Measures, such as Personal 
Protective Equipment (PPE): 

Respirator: If engineering controls are not effective in controlling 
airborne exposure then an approved respirator with a 
replaceable mist filter should be used. 
 

Eyes: Chemical splash goggles or safety glasses with side 
shields and a full-face shield as appropriate should be 
used. 
 

Hands: Wear elbow-length gloves of impervious material, 
PVC or rubber should be suitable. 
 

Clothing: Protective overalls, splash apron and rubber boots. 
 
After using this product always wash hands before smoking, eating, drinking or using the toilet. Wash 
contaminated clothing and other protective equipment before storage or re-use. 

 
9. PHYSICAL AND CHEMICAL PROPERTIES 
 

Core Information 
 

Appearance: Colourless to slightly cloudy liquid. 
 

Formula: Al2(OH)5Cl. 
 

Odour: Odourless. 
 

pH: 2.5 – 3.5. 
 

Vapour Pressure: No data available. 
 

Vapour Density: No data available. 
 

Boiling Point: >100°C. 
 

Freezing Point: ca. -5°C. 
 

Solubility (in Water): Miscible. 
 

Specific Gravity: 1.33 – 1.34 (at 20°C). 
 

Flash Point: N/A. 
 

Flammability Limits  
(as Percent Volume in Air): 

Lower Explosive Limit N/A. 
Upper Explosive Limit N/A. 

 
Ignition Temperature: No data available. 
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Additional Information 
 

Specific Heat Value: No data available. 
 

Particle Size: No data available. 
 

Volatile Organic Compounds Content (VOC): 
 

No data available. 
 

Viscosity: No data available. 
 

Percent Volatile: No data available. 
 

Octanol/Water 
Partition Coefficient: 

 
No data available. 
 

Saturated Vapour Concentration: 
 

No data available. 

Additional Characteristics: Insoluble in alcohol. 
 

Flame Propagation/Burning Rate of Solid 
Materials: 

 
No data available. 
 

Properties that may Initiate or Contribute 
to the Intensity of a Fire: 
 

 
No data available. 
 

Potential for Dust Explosion: N/A. 
 

Reactions that Release Flammable Gases or 
Vapours: 

Thermal decomposition will produce hydrogen 
chloride gas. 
 

Fast or Intensely Burning Characteristics: No data available. 
 

Non-Flammables that Could Contribute 
Unusual Hazards to a Fire: 
 

 
No data available. 
 

Release of Invisible Flammable Vapours and 
Gases: 

 
No data available. 
 

Decomposition Temperature: No data available. 
 

Evaporation Rate: No data available. 
 
10. STABILITY AND REACTIVITY 
 

Reactivity:  
Chemical Stability: Stable under normal conditions of storage and handling. 

This product can hydrolyse and form a precipitate of aluminium 
hydroxide in very dilute aqueous solutions. The solubility is 
dependent on the pH. 
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Possibility of hazardous 
Reactions: 

Strong aqueous solutions of the product will readily react with 
sodium hydroxide and other alkali to form a thick slippery paste or 
gel. When involved in a fire, the product will undergo thermal 
decomposition to produce hydrogen chloride gas. 
 

Conditions to Avoid: Heat-sensitive, avoid exposure to extreme heat and high 
temperatures. Avoid sources of ignition. 
 

Incompatible Materials: Avoid contact with unalloyed steels, galvanized or aluminium 
surfaces. Do not expose to chlorite, hypochlorite, sulphite, sodium 
hydroxide, alkalis, oxidizing agents and cyanides. Keep away from all 
foodstuffs. 

Hazardous Decomposition 
Products: 

 
Hydrogen chloride gas. 

 
11. TOXICOLOGICAL INFORMATION 

Toxicity Data 
 

LD50: 13000 mg/kg (rat, oral). 
 

Acute (short term) 
 

Ingestion: May be harmful if swallowed. May cause abdominal pain, nausea, vomiting, 
bleeding stomach, incoordination, muscle spasm and kidney damage. 
 

Eye: Can cause moderate to severe irritation and inflammation to the eyes. 
 

Skin: Can cause irritation and stinging to open cuts and wounds. 
 

Inhalation: This product has a very low vapour pressure at ambient temperature and 
therefore cannot normally be inhaled. Inhalation of mists from the product can 
cause sore throat, coughing and irritation of nose. High concentration of mists may 
cause congestion and restriction of airways. 

 
Chronic (long term) 

 
Skin: Repeated or prolonged exposure may cause dermatitis. 

 
Ingestion: 
 

Repeated ingestion of this product may cause phosphate deficiency which can 
weaken bones. 

 
12. ECOLOGICAL  INFORMATION 
 

Ecotoxicity: No data available. 
 

Persistence and Degradability: No data available. 
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Mobility: No data available. 
 

Additional Information 
 

Environmental Fate (Exposure): 
 

No data available. 

Bio accumulative Potential: 
 

No data available. 
 

Other Adverse Effects: 
 

Discharge into the environment must be avoided. Avoid 
contaminating waterways, drains and sewers. This product 
is an inorganic compound. A metal hydroxide precipitate is 
formed during hydrolyses in the pH range 5 to 7; due to 
this reaction the pH of the water decreases. If phosphates 
are present then metal phosphate complexes may form. 

  
13. DISPOSAL CONSIDERATIONS 
 

Disposal Methods: Dispose of in accordance with all local, state and federal 
regulations. Refer to appropriate State Waste Disposal Authority. 
Observe local regulations. After dilution and careful neutralisation, 
approved liquid waste land fill site may be suitable. 

Special Precautions for 
Landfill or Incineration: 
 

 
No data available. 

14. TRANSPORT INFORMATION 
 

UN Number: None allocated. 
 

UN Proper Shipping Name: Aluminium Chloride Hydroxide. 
 

Dangerous Goods Class: None allocated. 
 

Subsidiary Risk: None allocated. 
 

Packaging Group: None allocated. 
 

Special Precautions for User: Irritant. 
 

Hazchem Code: N/A. 
 
  APPROVED FOR AIR CARGO by IATA. 

15. REGULATORY INFORMATION 
 

Poisons Schedule: N/A. 
EPG: N/A. 
AICS Name: Aluminium Chloride Hydroxide. 
Additional information: No data available. 
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16. OTHER INFORMATION 
 

Revision Details 
Reason for Revision:  

Version 1 5 year review. Updated to a new format. Additional information added. 
Version 2 
Version 3 

Alignment to GHS requirements. 
Reclassified as Hazardous. 

 
Literature References 

 
Chemical Rubber Company: Handbook of Chemistry and Physics, 85th Edition. 

 
Safe Work Australia: 
 

Hazardous Chemicals Information System (HCIS) Exposure 
Standards and GHS Classifications Data-Base, 25 June 2016. 

National Transport 
Commission: 

Australian Code for the Transport of Dangerous Goods by Road 
and Rail, Volume 7. 
 

Abbreviations 

CAS Number: Chemical Abstract Service Registry Number. 

GHS Globally Harmonized System of Classification and Labelling of Chemicals. 

EPG: Emergency Procedure Guide. 

LD50: Lethal Dose 50%: The lowest concentration at which approximately 50% of test 
animals will die when given the specified dose by mouth. 

ADG Code: Australian Code for the Transport of Dangerous Goods by Road and Rail, Volume 7. 

AICS Name: Australian Inventory of Chemical Substances Name. 

OEL: Occupational Exposure Level. 

N/A: Not Applicable. 

 

Disclaimer 

This Safety Data Sheet is offered solely for information, consideration and investigation to 
determine the suitability of various health and safety precautions as may be required under the 
user’s specific conditions and processes. All such conditions and processes are beyond the control 
of Omega Chemicals. 

The information contained herein is based on data available to Omega Chemicals from both our 
own technical sources and recognised published references and is believed to be both accurate 
and reliable. Omega Chemicals however provides no warranties, either expressed or implied, and 
assumes no responsibility for the accuracy or completeness of this information. 

Omega Chemicals reserves the right to revise this Safety Data Sheet as information becomes 
available. The user has the responsibility, by making contact with this company or otherwise to 
make certain the Safety Data Sheet is the latest issue. 
 
© Copyright 2016 Omega Chemicals 

DOCUMENT END 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix E – Consultant Qualification   



 

Ben Pieterse                                                                              
Environmental Scientist                          

   

 

 
Qualifications  

  
Bachelor of Environmental 
Science. Southern Cross  
University, 2019. 
 
 
National Acid Sulfate Soils 
Guidance - Identification and 
Assessment Course. Southern 
Cross University, 2021. 
 
 
Conduct Backhoe/Loader 
Operations. Lawrence Davis 
Industry Training, 2021. 
 
 
Asbestos Awareness Training. 
Alert Force, 2020. 
 
 
Construction Induction. 
Workplace Health and Safety 
QLD, 2019. 
 
 
Certificate II Information 
Technology. TAFE NSW, 2008 
 
 
 

 
 
 
 
 
 
 
 

 

 
Key areas of Experience: 

• Desktop and field- based site assessment 
• Technical report writing 
• Contaminated land investigation and remediation  
• Resource recovery and waste management 
• Project management 
• Stakeholder engagement 
• Environmental management  
• On-site wastewater assessment 

 
Career Summary  

A multi-skilled and accomplished Environmental Scientist, Ben is 
approaching three years of environmental consulting experience in the 
northern NSW region. A member of the Australasian Land and 
Groundwater Association (ALGA) Association of NSW – Ben’s expertise 
is crucial in identifying environmental issues and delivering the correct 
solution. 

 
Ben’s recent experience includes; Leading the preparation of 
Construction Environmental Management Plans, Management of works 
contracts and subcontractor engagement, Routinely applying resource 
recovery options for materials generated by local Councils and private 
enterprise, leading the successful assessment and of a local Council site, 
routinely applying resource recovery options for materials generated by 
local Councils and private enterprise.  
  
Environmental Project Highlight 

2021 - Detailed site investigation and acid sulfate soil assessment 
associated with the development of a constructed wetland at Byron 
Bay, NSW. 
Client: Byron Shire Council 

• Consultation with stakeholders to establish target project 
outcomes. 

• Develop project budget, contract procurement and 
engagement and coordination of subcontractors. 

• Lead site investigation program (borehole drilling and soil 
sampling program). 

• Preparation of Detailed Site Investigation Report and Acid 
Sulfate Soils Management Plan. 

• Ongoing consultation with client on project outcomes and 
requirements for management of excavation spoil. 

 
 
 
 


	Soil and Water Management Sub Plan
	Approval
	Description
	Date
	Revision
	Version
	Issued to
	Copy number
	Glossary / Abbreviations
	Expanded text
	Abbreviations 
	1 Introduction
	1.1 Context
	1.2 Background and project description

	2 Purpose and objectives
	2.1 Purpose
	2.2 Objectives
	2.3 Targets

	3 Environmental requirements
	3.1 Relevant legislation and guidelines
	3.1.1 Legislation
	3.1.2 Guidelines and standards


	4 Existing Environment
	4.1 Existing Soil Landscape
	4.2 Geology
	4.3 Groundwater
	4.4 Acid sulphate soils
	4.5 Climate and rainfall
	4.6 Surface Water
	4.7 Flooding
	4.8 Contamination

	5 Environmental aspects and impacts
	Bunded area to be provided
	6 Environmental mitigation and management measures
	6.1 Erosion and sediment control
	6.1.1 General principals
	6.1.2 Sediment Loss
	Calculations on the sediment loss for the proposed earthworks phase of the project indicate the Erosion Hazard is very low. Soil loss has been calculated at 51 t/Ha/year. Soil Loss calculations are provided as Appendix B6.1.3 Erosion and Sediment Control
	Sediment control measures (e.g. sediment fencing, silt curtain, mesh or gravel “sausage”) must be installed prior to any construction activities commencing to prevent sediment and any other material (e.g. concrete, grout) moving off-site and entering ...
	6.1.5 Stockpile management
	6.1.7 Sediment Controls

	6.2 Water quality monitoring program
	6.3 Flooding
	6.4 Wet Weather Event Procedure
	6.5 Acid Sulphate Soils
	6.6 Spill prevention and response
	6.5 Importation of Soil

	7 Compliance management
	7.1 Roles and responsibilities
	7.2 Training
	7.3 Monitoring and inspection
	7.4 Weather monitoring
	7.5 Reporting

	8 Review and improvement
	8.1 Continuous improvement

	References:
	Appendix A –ESCP Drawing
	Appendix B – Soil Loss Calculations
	Appendix C – Acid Sulfate Soils Management Plan                        Douglas Partners (2021) Report on Detailed Site Investigation for Contamination Far North Coast Schools Project
	Appendix D – Dewatering Management Plan
	Appendix E – Consultant Qualification



