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4.5 COMMUNITY AND RECREATION HUB - GEOTECH SURVEY – REPORT NO. 
AR19/27126 

CONSIDERATION FOR EXCLUSION OF THE PUBLIC 

Pursuant to section 90(2) of the Local Government Act 1999 the Council orders that all members of 
the public, except Mayor L Martin, Councillors K Amoroso, M Bruins, B Hood, P Jenner, C Greco, 
S Mezinec, F Morello and S Perryman and Council Officers A Meddle, B Cernovskis, P Lee, N 
Serle, S McLean, H Gajic and A Lavia be excluded from attendance at the meeting for the receipt, 
discussion and consideration in confidence of Agenda Item 4.5 AR19/27126 Community and 
Recreation Hub - Geotech Survey. 

The Council is satisfied that, pursuant to section 90(3) (b) and (k) of the Act, the information to be 
received, discussed or considered in relation to the Agenda Item is: 

 information the disclosure of which could reasonably be expected to confer a
commercial advantage on a person with whom the Council is

 conducting business; or

 proposing to conduct business; or

 to prejudice the commercial position of the Council

 tenders for the:

 supply of goods, or

 the provision of services, or

 the carrying out of works

The Council is satisfied that the principle that the meeting be conducted in a place open to the 
public has been outweighed in the circumstances because the information contained in the report 
and to be discussed includes detailed costings and other information relevant to the specification 
and assessment of a tender submission which, if disclosed, is considered to reasonably confer an 
advantage on tender respondents and accordingly prejudice the commercial position of Council 
and therefore not be in the public interest as tender submissions may be unduly influenced and 
detrimental to achieving best value for the community. 
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4.5 COMMUNITY AND RECREATION HUB - GEOTECH SURVEY – REPORT NO. 
AR19/27126 

Committee: Council 

Meeting Date: 3 June 2019 

Report No.: AR19/27126 

CM9 Reference: AF13/64 

Author: Heidi Gajic, Community Development and Engagement Officer 

Authoriser: Barbara Cernovskis, General Manager Community Wellbeing  

Summary: Recommendation seeking Council support to provide additional 
funds to undertake critical site analysis to inform the detailed 
design and site works for the Community and Recreation Hub.  

Community Plan 
Reference: 

 

Goal 1: Our People 

Goal 2: Our Location 

Goal 3: Our Diverse Economy 

Goal 4: Our Climate, Natural Resources, Arts, Culture and Heritage 

The Council is satisfied that, pursuant to Section 90(2) & (3) of the Local Government Act 1999, 
the information to be received, discussed or considered in relation to this agenda item is: 

(b) information the disclosure of which could reasonably be expected to confer a 
commercial advantage on a person with whom the Council is conducting business; or 
proposing to conduct business; or to prejudice the commercial position of the Council 

(k) tenders for the: supply of goods, or  the provision of services, or  the carrying out of 
works.  

REPORT RECOMMENDATION 

1. That Council Report No. AR19/27126 titled ‘Community and Recreation Hub - Geotech 
Survey’ as presented on 03 June 2019 be noted. 

2. That an additional $33,415 (ex gst) be made available to DesignInc and Co-op Studios to 
engage GBG Australia Geotechnical to undertake the detailed site investigations to inform 
the detailed design and site works for the Community and Recreation Hub. 

3. That a variation table be presented as a standing item in the Regional Sport and Recreation 
Centre subcommittee to monitor variations costs associated with finalising the detailed 
design.    
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BACKGROUND 

In preparation for completion of the detailed design for the Community and Recreation Hub the 
architects, DesignInc and Co-Op Studios have engaged specialised consultants to undertake site 
investigations.   

DISCUSSION 

As work continues on the finalisation off the detail design for the Community and Recreation Hub 
various site investigations need to be undertaken. An important component of the pre-works 
investigations is the completion of a Geotechnical Survey of the proposed site. 

It is known that the site is composed of layers of soil on top of a limestone base that is susceptible 
to sinkholes. Information available to date is drawn from visual inspection of the area including an 
adjacent sinkhole. 

DesignInc and Co-Op Studios developed a Geotechnical Survey Brief prepared by the Structural 
Engineers and received two (2) submissions to complete the required survey. Both submissions 
addressed the required components of the brief but the cost of works exceeds the $10,000 
allowance included in the contract with DesignInc and Co-Op Studios.  

An evaluation of the submissions was completed by the Structural Engineer as per the below table: 

Geotech allowance in fee $10,000 

Submission  

GBG Australia Geotechnical $43,415                  Recommended 

Golders Geotechnical $81,800 

Both tender prices have Ground Penetrating Rada and MASW Surveys to identify depth and strength of the 
limestone bedrock and identify sinkholes and voids.  

 

As indicated in the table the recommended consultant is GBG Australia with a cost of $43,352.00 
ex GST. 
 
CONCLUSION 

The integrity of the site is a critical component of the pre-work required to be completed prior to 
any construction activity. It is therefore recommended that an additional $33,415 be made 
available to engage GBG Australia Geotechnical to undertake the site investigations. The lack of a 
comprehensive and contemporary survey will significantly and inappropriately increase Council’s 
risk exposure. 

Delays with this work will have a detrimental impact on the detailed design elements and 
milestones require to be met for funding.   

ATTACHMENTS 

1. DesignInc Geotechnical Survey Brief ⇩   
2. GBG Australia Geotechnical Survey Submission ⇩   
3. Golders Geotechnical Survey Submission ⇩    
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CONSIDERATION FOR KEEPING ITEMS CONFIDENTIAL 

1. In accordance with Sections 91(7) and 91(9) of the Local Government Act 1999 the Council 
orders that the report 4.5 AR19/27126 Community and Recreation Hub - Geotech Survey 
and its attachments, the discussion and the resolution/s and minutes arising from the report, 
having been considered by the Council in confidence under Section 90(2) & (3) (b) and (k) be 
kept confidential and not available for public inspection until until a contract has been 
executed in relation to the matter.. 

2. Further that Council delegates the power of review revoke, but not the extension, of the 
confidential order to the Chief Executive Officer on a monthly basis in accordance with the 
provisions of Section 91(9)(c) of the Local Government Act 1999. 
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   MINUTES OF CONFIDENTIAL SPECIAL COUNCIL MEETING 
HELD AT THE COUNCIL CHAMBER, CIVIC CENTRE,  

10 WATSON TERRACE, MOUNT GAMBIER 
ON MONDAY, 3 JUNE 2019 AT 5.35 P.M. 

 

PRESENT:  Mayor Lynette Martin (OAM), Cr Kate Amoroso, Cr Max Bruins, Cr Ben 
 Hood (arrived at 5:52 pm), Cr Sonya Mezinec, Cr Frank Morello, Cr Steven 
 Perryman (arrived at 5:39 pm) 

OFFICERS  Chief Executive Officer      -  Mr A Meddle 
IN ATTENDANCE:   General Manager Community Wellbeing   - Ms B Cernovskis 
  General Manager Council Business Services   - Mrs P Lee 
  General Manager City Infrastructure   - Mr N Serle 
  Manager Executive Administration    - Mr M McCarthy 
  Community Development and Engagement Officer  - Mrs H Gajic 
  Executive Administration Officer    - Ms A Lavia 

4 NEW CONFIDENTIAL ITEMS 

4.1 COMMUNITY AND RECREATION HUB - MECHANICAL PLANT FEASIBILITY STUDY 
– REPORT NO. AR19/27041 

RESOLUTION  2019/125 

Moved: Cr Max Bruins 
Seconded: Cr Kate Amoroso 

CONSIDERATION FOR EXCLUSION OF THE PUBLIC 

Pursuant to section 90(2) of the Local Government Act 1999 the Council orders that all members of 
the public, except Mayor L Martin, Councillors K Amoroso, M Bruins, S Mezinec, F Morello and S 
Perryman and Council Officers A Meddle, B Cernovskis, P Lee, N Serle,  H Gajic, M McCarthy and 
A Lavia be excluded from attendance at the meeting for the receipt, discussion and consideration 
in confidence of Agenda Item 4.1 AR19/27041 Community and Recreation Hub - Mechanical Plant 
Feasibility Study. 

The Council is satisfied that, pursuant to section 90(3) (b) and (k) of the Act, the information to be 
received, discussed or considered in relation to the Agenda Item is: 

 

 information the disclosure of which could reasonably be expected to confer a 
commercial advantage on a person with whom the Council is  

 conducting business; or  

 proposing to conduct business; or  

 to prejudice the commercial position of the Council 

 tenders for the:  

 supply of goods, or   

 the provision of services, or   

 the carrying out of works 
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4.5 COMMUNITY AND RECREATION HUB - GEOTECH SURVEY – REPORT NO. 
AR19/27126 

RESOLUTION  2019/137 

Moved: Cr Max Bruins 
Seconded: Cr Steven Perryman 

CONSIDERATION FOR EXCLUSION OF THE PUBLIC 

Pursuant to section 90(2) of the Local Government Act 1999 the Council orders that all members of 
the public, except Mayor L Martin, Councillors K Amoroso, M Bruins, B Hood,  S Mezinec, F 
Morello and S Perryman and Council Officers A Meddle, B Cernovskis, P Lee, N Serle,  H Gajic, M 
McCarthy and A Lavia be excluded from attendance at the meeting for the receipt, discussion and 
consideration in confidence of Agenda Item 4.5 AR19/27126 Community and Recreation Hub - 
Geotech Survey. 

The Council is satisfied that, pursuant to section 90(3) (b) and (k) of the Act, the information to be 
received, discussed or considered in relation to the Agenda Item is: 

 information the disclosure of which could reasonably be expected to confer a 
commercial advantage on a person with whom the Council is  

 conducting business; or  

 proposing to conduct business; or  

 to prejudice the commercial position of the Council 

 tenders for the:  

 supply of goods, or   

 the provision of services, or   

 the carrying out of works 

The Council is satisfied that the principle that the meeting be conducted in a place open to the 
public has been outweighed in the circumstances because the information contained in the report 
and to be discussed includes detailed costings and other information relevant to the specification 
and assessment of a tender submission which, if disclosed, is considered to reasonably confer an 
advantage on tender respondents and accordingly prejudice the commercial position of Council 
and therefore not be in the public interest as tender submissions may be unduly influenced and 
detrimental to achieving best value for the community. 

CARRIED 
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RESOLUTION  2019/138 

Moved: Cr Ben Hood 
Seconded: Cr Frank Morello 

1. That Council Report No. AR19/27126 titled ‘Community and Recreation Hub - Geotech 
Survey’ as presented on 03 June 2019 be noted. 

2. That an additional $37,352 (ex gst) be made available to DesignInc and Co-op Studios to 
engage GBG Australia Geotechnical to undertake the detailed site investigations to inform 
the detailed design and site works for the Community and Recreation Hub. 

3. That a variation table be presented as a standing item in the Regional Sport and Recreation 
Centre Committee to monitor variations costs associated with finalising the detailed design.    

CARRIED 

 

RESOLUTION  2019/139 

Moved: Cr Sonya Mezinec 
Seconded: Cr Steven Perryman 

CONSIDERATION FOR KEEPING ITEMS CONFIDENTIAL 

1. In accordance with Sections 91(7) and 91(9) of the Local Government Act 1999 the Council 
orders that the report 4.5 AR19/27126 Community and Recreation Hub - Geotech Survey 
and its attachments, the discussion and the resolution/s and minutes arising from the report, 
having been considered by the Council in confidence under Section 90(2) & (3) (b) and (k) be 
kept confidential and not available for public inspection until a contract has been executed in 
relation to the matter. 

2. Further that Council delegates the power of review revoke, but not the extension, of the 
confidential order to the Chief Executive Officer on a monthly basis in accordance with the 
provisions of Section 91(9)(c) of the Local Government Act 1999. 

CARRIED 
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5.1 COMMUNITY AND RECREATION HUB - MECHANICAL PLANT FEASIBILITY STUDY 
– REPORT NO. AR19/27041 


Committee: Council 


Meeting Date: 3 June 2019 


Report No.: AR19/27041 


CM9 Reference: AF13/64 


Author: Heidi Gajic, Community Development and Engagement Officer 


Authoriser: Barbara Cernovskis, General Manager Community Wellbeing  


Summary: Recommendation for preferred mechanical plant to be included in 
the detailed design of the Community and Recreation Hub 
presented for Council consideration.  


Community Plan 
Reference: 


 


Goal 1: Our People 


Goal 3: Our Diverse Economy 


Goal 4: Our Climate, Natural Resources, Arts, Culture and Heritage 


The Council is satisfied that, pursuant to Section 90(2) & (3) of the Local Government Act 1999, 
the information to be received, discussed or considered in relation to this agenda item is: 


(b) information the disclosure of which could reasonably be expected to confer a 
commercial advantage on a person with whom the Council is conducting business; or 
proposing to conduct business; or to prejudice the commercial position of the Council 


(k) tenders for the: supply of goods, or  the provision of services, or  the carrying out of 
works.  


REPORT RECOMMENDATION 


1. That Council Report No. AR19/27041 titled ‘Community and Recreation Hub - Mechanical 
Plant Feasibility Study’ as presented on 03 June 2019 be noted. 


2. That Council accept the recommendation presented in the report and endorse Option 5 (Heat 
recovery chillers, CHW/HHW AHUs) and the Hydronic Floor Heating system as the 
mechanical plant to be included in the detailed design of the Community and Recreation 
Hub. 
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BACKGROUND 


In preparation for completion of the detailed design for the Community and Recreation Hub the 
architects, DesignInc and Co-Op Studios have engaged specialised consultants to undertake site 
investigations and feasibility studies into various elements of the facility.  


Rudds Consulting Engineers have been contracted to complete a Mechanical Plant Feasibility 
Study for the new facility. 
 


DISCUSSION 


Rudds Consulting Engineers reviewed the various options available for the heating/cooling plant to 
service the Community and Recreation Hub considering the following factors:  


 Capital Cost 


 Spatial provisions for plant installations 


 Infrastructure requirements 


 Operating and maintenance costs 


 Whole of life analysis based on 25 years 


The following five options are presented for consideration: 


 Option 1: Gas Fired Boilers, HHW AHU’s for aquatic centre, DX air conditioning remainder 
facility 


 Option 2: Heat Pump Chillers, HHW AHU’s for aquatic centre, DX air conditioning 
remainder facility 


 Option 3: Wood Fire Pellet Boilers, HHW AHU’s for aquatic centre, DX air conditioning 
remainder facility 


 Option 4: Geothermal, Heat Recovery Chillers, CHW/HHW AHU’s 


 Option 5: Heat Recovery Chillers, CHW and HHW AHU’s 
 


 Option 1 Option 2 Option 3 Option 4 Option 5 


Initial Capital Cost $1,653,000 $1,844,000 $1,950,000 $3,960,000 $1,713,000 


Midlife Maintenance 
Upgrade / 
Replacement 


$537,000 $567,000 $537,000 $135,000 $135,000 


Annual Operating 
Costs 


$109,100 $82,400 $170,565 $58,000 $74,000 


Annual Maintenance 
Costs 


$24,300 $15,600 $13,600 $18,400 $15,600 


NPV Factor 4% 4% 4% 4% 4% 


25-year Life Cycle Cost 
NPV 


$5,525,000 $7,091,140 $6,005,000 $6,005,000 $4,088,000 


 
 
After analysis of the above mentioned options, Rudds Consulting Engineers recommendation is 
Option 5 (Heat recovery chillers, CHW/HHW AHUs), based on the annual operating costs and 25 
year life cycle cost. This option offers an all-electric solution for the building which can benefit from 
the solar PV system proposed in the future and won’t be influenced by escalating gas prices. 
 
A significant benefit of utilising a heat recovery chiller (which provides simultaneous heating and 
cooling) is that the air handling systems serving the pool area can incorporate dehumidification. 
Dehumidification of air will assist to maintain healthy and comfortable humidity levels in the space, 
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reducing the likelihood of mould, mildew and bacteria. Another additional benefit of 
dehumidification is the prevention of interior damage by removing the excess moisture, avoiding 
standing water on floors, walls and ceilings, and preventing corrosion of metal, wood and paint. 


The feasibility study also recommends consideration be given to the inclusion of a Hydronic Floor 
Heating System in the facility at a cost of $108,500.00. This system will ensure the pool concourse 
and change room floors remain dry reducing ongoing maintenance, potential slip hazards and 
contribute to ongoing efficiencies with cleaning, maintenance costs over the life of the facility that 
do not compromise public health.  


 


CONCLUSION 


Whilst it is acknowledged that Option 5 (Heat recovery chillers, CHW/HHW AHUs) and the 
inclusion of a Hydronic Floor Heating system will attract additional capital costs in the vicinity of 
$168,500 it is hard to ignore the public health benefits and the ongoing efficiencies with 
maintenance costs that this recommendation presents.  


 


ATTACHMENTS 


1. Council Report - Community and Recreation Hub - Mechanical Plant Feasibility Study 
03/06/2019 Special Confidential    
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Revision Table 
REVISION DATE ISSUE DESCRIPTION PREPARED REVIEWED 
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Copyright 
No part of this document may be reproduced, adapted, transmitted or stored in a retrieval system in any form or by any means without written 
permission unless otherwise permitted under the Copyright Act, 1968. Enquiries should be addressed to SCP Consulting Pty Ltd. 


© SCP Consulting Pty Ltd 


All intellectual property and copyright reserved. 
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1 Introduction  


1.1 Background 


For the Mount Gambier Regional Sport and Recreation Centre Project (the ‘Project’), timber is being considered as a potential construction material for the 
building structure. The proposed building consists of three (main) functional areas (refer Figure 1): 


• Pool Hall 


• Indoor Sports Courts (Courts) 


• Amenities 


Of these functional areas, timber structural 
elements are being considered for the Pool Hall 
and Indoor Sports Courts.  Due to the large spans 
and open volumes of the spaces, these areas 
provide opportunity to leverage the benefits of 
timber as a structural material whilst having the 
most visual impact.  ` 


 


For each of the functional areas above, timber 
structural elements bring a number of advantages 
and disadvantages compared with conventional 
steel framed construction.  In order to compare 
timber versus steel for the Project, SCP Consulting 
(SCP) have prepared this feasibility assessment 
which identifies the advantages, disadvantages 
and order of cost for timber and steel construction 
based on preliminary sketch designs for the 
building.  Where the cost of timber is deemed to 
be cost prohibitive, consideration of hybrid timber-
steel solutions has also been investigated. 


 


  


Figure 1 - Functional areas for the proposed building 
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1.2 Objectives of this Report  


The core objective of this report is to assess the feasibility of timber construction on the Project, enabling Council to make an informed decision as to 
whether the investment in timber offers ‘value-for-money’ outcomes for the Project. In achieving this objective, this report will cover the following items: 


• Identification of timber material options for key structural elements 


• Development of a conventional steel structure alternative for each of the key structural elements 


• Comparison of advantages, disadvantages of timber and steel for each of the key structural elements 


• Timber suppliers and materials availability to service the Project considering location and logistics 


• ‘High order’ costs for comparisons of timber and steel structures including Whole of Life (WOL) considerations 


• Assessment of the feasibility of timber versus steel construction for each structural element based on several criteria 


1.3 Limitations  


This feasibility assessment has several limitations which should be considered during review and interpretation, including: 


• The structural design is in its preliminary stages. Only preliminary structural design sketches have been prepared to date, including indicative 
sizing, spacing and specification for key structural elements. The structural design will be subject to changes as the design develops. These 
preliminary designs have been used as the basis for assessment of timber and steel members within this report; 


• Costs and associated cost comparisons should be considered ‘high order’ only, meaning that costs have been developed based on preliminary 
supplier feedback, standard industry cost reference materials (e.g. Rawlinson’s Construction Handbook) and engineering judgement. SCP are not 
qualified cost planners or quantity surveyors, and therefore any cost advice should be considered an order of magnitude only. For detailed cost 
advice, it is recommended that certified third-party specialists (e.g. the Project Quantity Surveyor / Cost Planner) review and provide their 
independent advice with regards to construction and WOL costs.  
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2 Key Structural Elements 
For the purposes of comparison, timber is being considered for the three (3) key structural elements: 


• Beams 


• Columns 


• Roof (roof diaphragm system) 


These structural elements provide the most opportunity for visual impact and represent the majority of cost for the building superstructure. Timber 
options and a steel alternative have been investigated within this assessment for each of these key structural elements. 


 


Figure 2 - Key Structural Elements 
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3 Timber and Steel Options  


3.1 Beams 


The beams span the full width of the building of 38m without intermediate support.  The design options are comprised of 13m length beams (timber) OR 19m length 
(steel) that would be joined together on-site to reduce manufacturing and transportation demand.  


Table 1 - Beam Options 


OPTION  PHOTO IDENTIFIER ADVANTAGES DISADVANTAGES ROM COST  


OPTION 1 – LARGE TIMBER 
BEAMS 


Beam size for this option is 1560 
(depth) x 365 (width) spaced at 
6000 on centre 


  


• Naturally resistant to corrosion in aquatic 
environment  


• WoL benefit 


• Significant timber presence  


• Aligns closely with original architectural intent 


• Limited 
suppliers, no 
Australian 
suppliers 


• Transportation 
would be freight 
on top of 
trucking 


• Larger columns 
or transfer beam 
required 


Pool Hall: 


1.6 – 1.9M 


 


Courts: 


4.4 – 5.1M 


OPTION 2 – SMALL TIMBER 
BEAMS 


Beam size for this option is 1050 
(depth) x 265 (width) spaced at 
2000 on centre 


 


 


 


 


• Reduced beam depth of 1050mm 


• Reduced envelope height compared to option 
1.  Savings in cladding and HVAC volume 


• Increased head space to house mechanical 
and not impede views from second floor into 
pool hall from amenities area 


• Increased acoustic performance with coffered 
spaces between beams 


• Reduced roofing thickness requirement  


• Efficient configuration with columns spaced 
directly under beams doubling as mullions 


• Local manufacturers produce beam size 


• Lighter, smaller beams are easier to handle 
and install with smaller crane requirement 


• Resistant to corrosion in aquatic environment 


• Increased 
installation time 
with more 
glulam beams to 
place (compared 
to 6.0m spacing 
option) 


• Cost 


 


 


Pool Hall: 


1.2 – 1.4M 


 


 


Courts: 


3.4 – 4.0M 
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OPTION  PHOTO IDENTIFIER ADVANTAGES DISADVANTAGES ROM COST  


OPTION 3 – STEEL BEAMS 


Beam size for this option is 1000 
WB 258 spaced at 6000 on 
centre 


 


 
 


• Increased head space to house mechanical 
and not impede views from second floor into 
pool hall from amenities area 


• Local manufacturers available  


• Reduced transportation demand with less 
members  


• Reduced envelope height compared to option 
1.  Savings in cladding and HVAC volume 


• Cost effective solution 


• Does “heavy lifting” for long spans while 
integrating with timber roof and columns to 
provide overall timber presence 


• Simple connection detailing 


• Higher 
maintenance to 
inhibit corrosion 


• Reduced timber 
supply 


• On site welding 
and localised 
high-
performance 
coatings 
increases 
installation time 


• Larger columns 
or transfer beam 
required 


Pool Hall: 


0.6 – 0.7M 


 


Courts: 


1.6 – 1.9M 
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3.2 Columns 


The columns support the long spanning beams and transfer the roof load down to the foundations.  The column elements represent a good opportunity to showcase 
timber as they will be in close proximity to community centre patrons 


Table 2 - Column Options 


OPTION  PHOTO IDENTIFIER ADVANTAGES DISADVANTAGES ROM COST  


OPTION 1 – LARGE TIMBER 
COLUMNS  


Column size for this option is 
265x600 spaced at 6000mm 
on centre 


 


 


• Resistant to corrosion in 
aquatic environment 


• Efficient configuration with 
columns spaced directly under 
beams doubling as mullions 


• Can be supplied locally 


 


• Increased upfront cost 


• Additional mullions would be 
required 


• Increased localised load on 
foundations 


Pool Hall: 


0.2 - 0.3M 


 


 


Courts: 


0.6 – 0.7M 


OPTION 2 – SMALL TIMBER 
COLUMNS  


Column size for this option is 
215x450 spaced at 2000mm 
on centre 


 


 


• Resistant to corrosion in 
aquatic environment 


• Reduced column size in 
comparison to 6m span option 


• Efficient configuration with 
columns spaced directly under 
beams doubling as mullions 


• Local manufacturers are able 
produce beam size 


• Increased assembly time with 
more glulam beams to place 
(compared to 6m spacing 
option) 


• More volume of timber resulting 
in higher cost 


• Transfer beam required with 6m 
spaced beam options 


Pool Hall: 


0.3 – 0.4M 


 


 


Courts: 


0.9 – 1.0M 
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OPTION  PHOTO IDENTIFIER ADVANTAGES DISADVANTAGES ROM COST  


OPTION 3 – STEEL COLUMNS  


Column size for this option is 
310 UC 158 spaced at 6000 on 
centre 


 


 


• Local manufacturers are able 
produce beam size 


• Lower upfront cost 


• Reduced column dimensions 


• Higher maintenance WOL costs 
to inhibit corrosion 


• Reduced timber supply 


• Additional mullions would be 
required 


• Increased localised load on 
foundations 


Pool Hall: 


0.1 – 0.2M 


 


Courts: 


0.4 – 0.6M 
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3.3 Roof  


Although it is not typically considered as grand as building columns and beams, the roof is capable of showcasing timber in a cost-effective manner.  The roof diaphragm 
spans the beams and supports the waterproofing, insulation, electrical fixtures, ventilation ducting etc.  Additionally, it can act as a diaphragm to transfer lateral loads to 
bracing elements in the walls.   


Table 3 - Roof Diaphragm Options 


OPTION  PHOTO IDENTIFIER ADVANTAGES DISADVANTAGES ROM COST  


OPTION 1 – 3PLY CLT ROOF 
DIAPHRAGM   


Panels 12000 x2400 optimised for 
transportation.   


Thickness of this option is 
~105mm 


  


• Resistant to corrosion in aquatic 
environment 


• Desirable timber aesthetics  


• Reduced assembly time 


• Can transfer lateral (wind) loads 
to central core of building 
increasing open glazing area 


• Cost effective with less volume 
of timber 


• Reduced allowable 
span – requires 
maximum beam 
spacing of 3.0m. 


Pool Hall: 


0.5 – 0.6M 


 


 


Courts: 


1.2 – 1.4M 


OPTION 2 – 5PLY CLT ROOF 
DIAPHRAGM   


Panels 12000 x2400 optimised for 
transportation.   


Thickness of this option is 
~175mm 


 


 


• Resistant to corrosion in aquatic 
environment 


• Desirable timber aesthetics  


• Reduced assembly time 


• Provides thermal resistivity 
reducing insulation 
requirements 


• Can transfer lateral (wind) loads 
to central core of building 
increasing open glazing area 


• Increased spaning capabilities 


• Heavier option 
increasing loads in 
beams and columns 


• Increased volume of 
timber results in 
increased cost 
compared to Option 1. 


 


Pool Hall: 


0.7 – 0.8M 


 


 


Courts: 


1.8 – 2.1M 
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OPTION  PHOTO IDENTIFIER ADVANTAGES DISADVANTAGES ROM COST  


OPTION 3 – STEEL PURLINS, 
STEEL SHEETING 


Z20019 @ 1200 cc topped with 
Kliplok 406 and insulation 


 


 


• Common construction practice 


• Locally supplied 


• Reduced application of 
timber 


• Requires ceiling panels 
for acoustics 


• Increased construction 
time 


• Higher maintenance 
demand in pool hall 


• Increased cost 


• Reduced lateral load 
distribution ability 


Pool Hall: 


0.8 – 0.9M 


 


 


Gym: 


2.1 – 2.5 
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4 Timber Suppliers 
Local suppliers have been contacted to inform design options and limitations.  The following table is a summary of suppliers contacted and their 
capabilities in regard to product dimensions as detailed in the options. 


Table 4 - Timber Supplier Matrix 


SUPPLIER AND CONTACT LOCATION OF 
MANUFACTURE  


OPTION 1 - 
LARGE 
TIMBER 
BEAMS   


OPTION 2 - 
SMALL 
TIMBER 
BEAMS   


OPTION 1 - 
LARGE 
TIMBER 
COLUMNS 


OPTION 2 - 
SMALL 
TIMBER 
COLUMNS 


OPTION 1 - 
CLT 
TIMBER 
PANELS 
3PLY 


OPTION 2 - 
CLT 
TIMBER 
PANELS 
5PLY 


Hyne 


Robert Mansell - Business Development 
Manager 


0407 646 416 
robert.mansell@hyne.com.au 


Tumbarumba, 
Australia 


      


XLam 


Anthony Antonino - Technical Sales 
Representative 


+61 (0) 458 333 886 


Anthony.Antonino@xlam.com.au 


Wodonga, 
Australia 


      


CrossLam 


Philip Kemp - Operations Manager 


+61 8 6244 3830 


sales@crosslamaustralia.com.au 


 


 


Perth, Australia       



mailto:robert.mansell@hyne.com.au

mailto:sales@crosslamaustralia.com.au
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SUPPLIER AND CONTACT LOCATION OF 
MANUFACTURE  


OPTION 1 - 
LARGE 
TIMBER 
BEAMS   


OPTION 2 - 
SMALL 
TIMBER 
BEAMS   


OPTION 1 - 
LARGE 
TIMBER 
COLUMNS 


OPTION 2 - 
SMALL 
TIMBER 
COLUMNS 


OPTION 1 - 
CLT 
TIMBER 
PANELS 
3PLY 


OPTION 2 - 
CLT 
TIMBER 
PANELS 
5PLY 


TimberLab 


Andrew Hewitt – Project Manager 


Ph:  +64 09 253 9349 /  


Mo: 027 808 3289 


andrew@timberlab.co.nz  


Auckland, NZ       


KLH  


Stefan Fritz - Technical Sales 


Ph. 43-3588-8835-61 


Cell. 43-664-54-84-678 


Stephan.fritz@klh.at 


Austria 


 


      


Hess 


Rensteph Thompson - Managing 
Director 


Tel. +49 (0) 93 71 / 40 03 – 111 


rensteph.thompson@hess-timber.com 


Kleinheubach, 
Germany 


 


      


BinderHolz 


Patrick Rehrl - Sales manager  


Phone: +43 6245 70500-17156 
patrick.rehrl@binderholz.com 


Hallein, Austria       


 



mailto:andrew@timberlab.co.nz

mailto:Stephan.fritz@klh.at

mailto:rensteph.thompson@hess-timber.com

mailto:patrick.rehrl@binderholz.com
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5 Proposed Design Options Summary 
Plan view sketches of the options for the structure are appended. 


• The Timber option is fully timber (beams, columns, and roof) 


• The Steel option is fully steel (beams, columns, and roof) 


• The Hybrid option 1 is made up of steel beams, timber columns, and timber roof 


• The Hybrid option 2 is made up of steel beams, steel columns, and timber roof 


Table 5 - Proposed design summary 


 


 


  


 STEEL  TIMBER 


DESIGN OPTION BEAM OPTION COLUMN OPTION ROOF OPTION 


Timber (Annexure A) Option 2 - Small Timber Beams   Option 2 - Small Timber Columns Option 1 – 3Ply CLT Timber panels  


Steel (Annexure B) Option 3 – Steel Beams Option 3 – Steel Columns Option 3 – Steel purlins & sheeting 


Hybrid Option 1 (Annexure C) Option 3 – Steel Beams Option 1 – Large Timber columns Option 2 – 5Ply CLT Timber panels 


Hybrid Option 2 (Annexure D) Option 3 – Steel Beams Option 3 – Steel Columns Option 2 – 5Ply CLT Timber panels 
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6 Cost Considerations 


6.1 ROM Capital Costs  


Costs and associated cost comparisons should be considered ‘high order’ only, meaning that costs have been developed based on preliminary supplier 
feedback, standard industry cost reference materials (e.g. Rawlinson’s Construction Handbook) and engineering judgement.  Costs presented include 
material, transportation, and installation.   


The costing information does not include ongoing maintenance costs.  The costing has included high performance finish allowance for steel and deep 
penetrating oil finish allowance for timber; however, it is expected that steel elements will have associated risk of corrosion and increased WoL cost in the 
pool hall area. 


The costs summarized are in reference to the three design options as appended. 


Table 6 - ROM capital cost summary 


POOL HALL 


Timber Option Steel Option Hybrid Option 1 Hybrid Option 2 


2.0 – 2.4M 1.5 – 1.8M 1.5 – 1.8M 1.4 – 1.7M 


 


INDOOR SPORTS COURTS 


Timber Option Steel Option Hybrid Option 1 Hybrid Option 2 


5.5 – 6.4M 4.1 – 5.0M 4.0 – 4.7M 3.8 – 4.6M 
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6.2 Transportation Considerations 


It is understood that the transportation portion of the supply can be contracted out locally, and therefore, an understanding on the value of this work is 
appreciated.  Costs and consideration are based on preliminary sketches and discussions with suppliers and trucking companies.  Transportation cost 
(trucking, shipping) increases after 12m and significantly when beams are greater that 19m long and again after 35m (SA transportation guidelines require 
special assessment requiring 3 pilots and police escort over 40m length including truck length) 


If material is sourced from overseas the nearest port to Mt Gambier is Portland ~120km away.   


• A typical load of 12m length from Portland to Mt Gambier is approximately $1000. 


• For a load up to 35m the price is ~$5000 including pilots and police escorts  


If material is sourced locally, timber would be sourced from Tumbarumba, NSW, Wodonga, NSW, and/or Perth, WA. 


• A typical load of 12m length from Wodonga to Mt Gambier is approximately $3500. 


6.3 Whole of Life (WoL) Considerations 


WoL is especially important in the pool hall where high moisture content and ambient chlorine exists.  Deep penetrating oils would used to inhibit water 
egress into the wood fiber and end grain would be physically capped and protected from rainwater. 


In the pool hall, chloramines in the air concentrate on the surface of the structural elements and create localised pockets thereby rendering steel elements 
susceptible to corrosion.  As such, steel beams would require high performance finishes such as hot dipped galvanisation or three coat epoxy system.  This 
finishing process accounts for ~1/3 of the steel cost (beams).   


Timber on the other hand is not susceptible to corrosion; however, will require feed stock to be treated to H3 level as per AS 1604 and finished with 
penetrating oil to inhibit moisture egress and rotting as well as considering termite and a white ant infestation.  Wood fiber end grain is particularly 
susceptible to moisture egress; therefore, all end grain elements will be physically capped with steel and protected from rainwater.  Steel connection 
plates required to join the timber elements will be concealed within the timber and hot dipped galvanized. 


The base of the columns will require specific detail in the pool hall to ensure no water is trapped both to prevent corrosion of the steel and rot for the 
timber.  Typical detailing would raise the timber off the foundation with a splice plate and tiled to allow ventilation and water escape. 
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7 Options Assessment  
Table 7 - Options Assessment Matrix 


 Best value with low associated risk 


 Good value with some inherent risk 


 Limited value and some inherent risk 


 Poor value and high risk 
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COMMENTARY 


Beams Option 1 - Large Timber Beams         Most expensive; best visual impact; no local suppliers. 


Option 2 - Small Timber Beams         Locally supplied, increased installation time 


Option 3 - Steel Beams       Cost effective; can be locally supplied, increased WoL cost in 
pool hall 


Columns 


 


Option 1 - Large Timber Columns       Cost effective, can be locally supplied 


Option 2 - Small Timber Columns       Integrates with mullions, increased cost, can be locally 
supplied 


Option 3 - Steel Columns       Cost effective, can be locally supplied, increased WoL cost in 
pool hall 


Roof Option 1 - CLT Timber panels 3ply       Only available with reduced spacing of beams as per option 2. 


Option 2 - CLT Timber panels 5ply       Integrates with steel beams; fast installation, locally supplied 


Option 3 - Steel purlins & sheeting       Requires ceiling panels, increased WoL cost in pool hall 
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8 Discussion 


8.1 Beams 


The beams span the full width of the building at 38m without intermediate support.  To accommodate transportation and local manufacturing limitations, 
the design of the timber beams the timber options consist of 3 beams spliced together on site to make up the full 38m span. 


Detailed design will determine a concealed timber beam connection detail; however, an example of a typical connection could entail pre-setting dowels 
with epoxy into the ends of each timber beam at the plant and then bolting the steel assembly together on site.  Alternatively, there are proprietary 
technologies that allow for short timber beams to be finger jointed together on site (Hess - European glulam supplier) resulting in a steel-less connection. 


Steel beams could be sourced close to Mt Gambier and may be optimised with 2x 19m lengths with a single weld at the midspan on site.  


Beams must withstand high stresses in bending and shear.  Although both timber and steel can achieve these required spans, steel is much better suited 
to achieve the architectural form resulting in reduced number of beams as well as reduced cross-sectional depth allowing for simpler coordination with 
mechanical systems and viewing facades etc.  


The steel beams can still be integrated with timber columns and timber roof diaphragm to provide an overall timber presence in the facility while 
providing the cost savings that local suppliers can offer. 


8.2 Columns  


The columns support the long spanning beams and transfer the roof load down to the foundations.  Timber properties efficiently resists compression 
forces perpendicular to the wood grain as are present in columns.  Additionally, the proximity of the columns to the Centre’s patrons gives timber options 
an advantage as they provide superior aesthetics.  


The heights of the columns do not exceed 12m; therefore, there is no complicated scenarios for transporting the beams as presented herein.  At these 
lengths, timber beams can be supplied locally or shipped economically and can be erected without complex splice connections.   


8.3 Roof Diaphragm 


The roof diaphragm spans the beams and supports the waterproofing, insulation, electrical fixtures etc.  Although it is not typically considered as grand as 
building columns and beams, the roof diaphragm is capable of showcasing timber in a cost-effective manner. Cross laminated timber (CLT) is strong in 
shear capacity and transfers the lateral loads more effectively than steel purlins. 


CLT panels can be sourced by local suppliers (Wodonga, NSW) and (Perth, WA) as well as numerous international suppliers.  The size of the panels can be 
optimised for transport and maximised to reduce installation time.    


The increased WoL risk as well as initial cost makes the traditional steel purlin and sheeting option uncompetitive against CLT options. 
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9 Recommendations 
The recommendations of this report are separated for each functional area and structural element respectively with design plans appended. 


In the pool hall, the timber option is recommended, and in the courts, the hybrid option 1 is recommended.  The table below compares the recommended 
options against the purely steel option.  The total below summarizes the cost comparison.  A (+) indicates additional cost for proposed option where a (-) 
indicates savings in comparison to the steel alternative.  A timber option in the pool hall combined with hybrid option 1 in the courts represents an 
increase in cost of $450,000 (average of expected range) in comparison with the purely steel option. 


Table 8 - Recommended option - cost comparison with steel alternative 
 


TIMBER OPTION STEEL OPTION HYBRID OPTION 1 DIFFERENCE (AVERAGE) 


Pool Hall 2.0 – 2.4M 1.5 – 1.8M  + 0.75M 


Courts  4.1 – 5.0M 4.0 – 4.7M -0.3M 


Total    +0.45M 


9.1 Pool Hall 


Given the moist and caustic environment in the pool hall, the WoL risks are greater for steel elements 
than they are for timber.  Design measures such as high-performance finishes and special detailing will 
reduce degradation over time; however, there will still be localized areas susceptible to corrosion such as 
exposed connection details and will need to be maintained. 


The Timber option holds an increase in cost of $750,000 (average of expected range) in comparison with 
the Steel solution which is accounted by the increased timber beam and column costs.   


The beams spaced at 2.0m allows for a reduced beam profile depth of 1000mm while providing 
increased acoustic performance.  With this reduced beam spacing, the thickness requirement for the 
CLT roof diaphragm is reduced.  The small timber beams option allows the entire structure to be sourced 
in Australia. 


The timber option is recommended for the pool hall.  


 


 


 
Figure 3 – Photo of timber option 
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9.2 Indoor Sports Courts  


Because of the larger area encompassed by the Courts, increases in individual element cost are translated to significant increases in total project costs.       


The Hybrid option 1 represents a savings of $300,000 (average of expected range) in comparison with the steel option which is accounted by increased 
column height and significantly more beams and columns.  The steel beams in this option would be spaced at 6m intervals thereby increasing the CLT 
requirement; however, the increased CLT depth can be included in the thermal calculations thereby reducing insulation requirements.  


As there is less risk to corrosion in the courts, there is less risk of surface finish failure and maintenance cost overruns.   


The hybrid option 1 can also be fully sourced in Australia.  Timber columns (as specified in hybrid option 1) have been recommended for aesthetic value 
however, it is noted that Hybrid option 2, with steel columns, provides additional savings as presented in the alternatives section below. 


The Hybrid option 1 is recommended for the Courts.


Figure 4 - Photo of hybrid option 
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10 Alternatives to Recommendation 
As an alternative to the recommendation, the hybrid options could be used for both the pool hall and indoor courts, providing additional savings in cost. 


The total below summarizes the cost comparison of the hybrid option with the steel option.  A (+) indicates additional cost for the proposed option where a (-) 
indicates savings in comparison to the steel alternative.   


The hybrid option 1 in both the pool hall and courts represents a savings in cost of $200,000 (average of expected range) compared with the steel option. 


Table 9 – Hybrid option 1 - cost comparison with steel alternative 
 


STEEL OPTION HYBRID OPTION 1 DIFFERENCE (AVERAGE) 


Pool Hall 1.5 – 1.8M 1.5 – 1.8M 0 
Courts 4.1 – 5.0M 4.0 – 4.7M -0.2M 
Total   -0.2M 


 


The hybrid option 2 in both the pool hall and courts represents a savings in cost of $450,000 (average of expected range) compared with the steel option. 


Table 10 - Hybrid option 2 - cost comparison with steel alternative 
 


STEEL OPTION HYBRID OPTION 2 DIFFERENCE (AVERAGE) 


Pool Hall 1.5 – 1.8M 1.4 – 1.7M -0.1M 
Courts 4.1 – 5.0M 3.8 – 4.6M -0.35M 
Total   -0.45M 


 


A hybrid option 1 in the pool hall and a hybrid option 2 in the courts represents a savings in cost of $350,000 (average of expected range) compared with the 
steel option.} 


Table 11 -Hybrid options - cost comparison with steel alternative 
 


STEEL OPTION HYBRID OPTION 1 HYBRID OPTION 2 DIFFERENCE (AVERAGE) 


Pool Hall 1.5 – 1.8M 1.5 – 1.8M  0 
Courts 4.1 – 5.0M  3.8 – 4.6M -0.35M 
Total   


 
-0.35M 
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Annexure A Preliminary Structural Sketch – Timber Option  


   







 


 


Ref 192003 
SCP Consulting  Page 25 / 27 


Annexure B Preliminary Structural Sketch – Steel Option  
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Annexure C Preliminary Structural Sketch – Hybrid Option 1 
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Annexure D Preliminary Structural Sketch – Hybrid Option 2 


 








Pool Configuration Return Brief 
Mount Gambier Aquatic Centre


10.05.2019







CO.OP STUDIO PTY LTD Registered Business Name CO.OP STUDIO PTY LTD ABN 93 167 783 600


Contents 


Introduction ................................................................................................................................................. 3 


Water Bodies ............................................................................................................................................... 3 


25m Pool x 20m wide excluding ramp and stairs ...................................................................................... 3 


Learn to Swim Pool (Standalone) ............................................................................................................. 5 


Existing 50m Pool ...................................................................................................................................... 7 


Leisure Pool ............................................................................................................................................ 13 


Warm Water Program Pool ..................................................................................................................... 14 


Discussion ................................................................................................................................................ 16 


For further information or clarification please contact: 


Clinton Wyner, Principal 
c.wyner@co-opstudio.com.au / M + 61 432 894 264


Level 7, 176 Wellington parade, East Melbourne, Victoria 3002 
T +61 452 281 614   


CO.OP STUDIO PTY LTD. ABN 93 167 783 600 


The material contained herein is subject to Copyright. It is submitted as  


commercial in confidence and may not be distributed or otherwise disclosed  


without prior written consent of CO.OP Studio Pty Ltd. 


Document Control 


File name: 190510_Pool Return Brief_Mount Gambier Aquatic Centre_DRAFT.docx 


Issue Description Date Adm Chk Auth 


1 DRAFT – for client feedback 10 May 2019 CW MM 







CO.OP STUDIO PTY LTD Registered Business Name CO.OP STUDIO PTY LTD ABN 93 167 783 600 Page 3 


Introduction 


Following on from our meeting on Monday the 29th April with Mount Gambier Rural City Council, CO-OP / 


DesignInc have put together this DRAFT Return Brief document for the pools that are proposed for the 


new Mount Gambier Aquatic Centre. The Return Brief is based on the pools that were designed at 


Schematic Design Phase and incorporates Council feedback from the meeting on the 29th April with 


regards to pool configurations and pool water temperatures.    


Water Bodies  


25m Pool x 20m wide excluding ramp and stairs  


25m Pool Design features 


‐ 25m Pool dimensions: 25 metres long x 20 metres wide.  


‐ The pool is to be divided into 8No. lanes, each with a lane width of 2.5m. Royal Life minimum lane width is 


2.0mm lanes, but 2.5m is the preferred / adopted generally across the industry, especially if competition 


swimming is conducted in the pool. 


‐ Pool water depths will be 1.2 metres at the shallow end for a distance of 4 metres from the shallow end wall. The 


floor will grade down 1:20 to 2.1 metres over the next 18 metres with the remaining 3 metres adjacent to the 


deep end wall a constant 2.1 metres deep. Royal Life Guidelines specify a grade of 1:16 down to 1.6m so as to 


avoid sudden changes in grade that may unsettle inexperienced swimmers. A 1.2m depth at the shallow end has 


been requested to cater for older learn to swim age groups. i.e.. 6-12 years-old and adult swim classes.   


‐ Compliant ramp and stair access are to be provided into this pool outside the footprint of the main water body. 


The ramp will be a maximum grade of 1:14, with the bottom of the ramp being in a depth of approximately 


1.05m. 


‐ The ramp is to be 1200mm wide internally (1400mm wall-to-wall); intermediate landings 1200mm wide and 


bottom landing 1550mm x 1550mm to allow an aquatic wheelchair to turn 90 degrees into the pool. 


‐ The pool will have a flush wet deck gutter down both long sides of the pool with a 300mm wide polypropylene 


grating set between a finger grip tile on the pool side and a matching ribbed tile on the concourse side. 


‐ The pool end walls will have raised pediments 300mm above water level and 700mm wide. Demountable 


starting blocks of a type that will be selected during the design process will be required at the deep end only. A 


pediment end wall will be provisioned at the shallow end for supervised diving by qualified coaching staff only. 


Diving from both ends will better cater for short course championships.  


‐ Competition water polo cannot be accommodated in this pool. A minimum floor depth of 1.8m is required over 


the entire length of the 25m of pool as opposed to having a shallow and deep end. 


‐ Pool water temperature is proposed to be at 28C. 
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Diagram of 25m Pool: 


Aquatic Programs for the 25m pool: 


‐ Casual swimming and recreational uses  


‐ Club swimming events 


‐ 25m short course championships (State and National level) 


‐ Competition Swimming  


‐ Swim squad 


‐ School Swim Carnivals 


‐ Learn to Swim (shallow end) 


‐ Casual Lap swimming 


‐ Aquatic education / training  


‐ Aquatic group exercise - deep water running, aqua aerobics, aqua zumba, etc 


‐ Water walking 


‐ Recreation - including inflatable toys, etc. 


‐ Scuba diving training 
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‐ Canoe Polo 


‐ General community use 


25m x 20m pool will accommodate 125 patrons based on a rate of 1 bather per 4.0m2 of water surface calculated by 


depth range (maximum recommended). NCC allows 1.5m2 per person but this is unrealistic. 


Learn to Swim Pool (Standalone)  


Learn to Swim Pool Design features 


‐ Learn to Swim Pool dimensions: 10m x 14m. By industry standard this is considered to be a reasonable learn to 


swim pool allowance within a regional location. 


‐ Water depths – 0.75m to 0.9m for learn to swim classes. A teaching step is proposed on the east side of the pool 


so that children can rest on while taking instruction. The step will sit 300mm below the water level. 


‐ The pool could be divided into 5 separate teaching lanes, each ~1.7m wide, or into 3 zones lengthways.  


‐ The ramp is to be 1200mm wide internally (1400mm wall to wall) without an intermediate landing. The bottom 


landing will be at 0.75m depth, and be1550mm x 1550mm to allow an aquatic wheelchair to turn 90 degrees into 


the pool. 


‐ Intended uses: Water familiarisation activities, swim lessons for children, children play and adult participation, 


leisure activities, etc. For most Centres the Learn to Swim water body generates the most revenue of any other 


facility component including the sports courts on a per m2 basis. Every municipal pool facility over the last 10 


years has incorporated a Learn to Swim program to generate revenue and to offset the running cost of larger 


pools, such as the 50m and 25m.  


‐ Pool water temperature is proposed to be at 32C, which is in line with standard industry practice for this type of 


pool. The temperature of the pool also lends itself to water aerobics, recovery exercises / activities due to 


therapeutic temperature of the water, however, the depth of the pool will limit this type of use and it should be 


considered as a secondary activity.  
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Diagram of Learn to Swim Pool: 


 


Aquatic Programs for the LTS pool: 
 
‐ Learn to Swim program 


‐ Rehabilitation programs, aqua therapy and disability programs where warmer water is required 


‐ Leisure and Recreational uses 


‐ Cannot be used for lap swimming due to the shallow depths. Minimum depth for lap swimming is 1.1m. Any less 


and your hands would be striking the bottom of the pool. 


Learn to swim will accommodate around 50 students based on a rate of 1 bather per 2.2m2 of water surface area 


calculated by depth range (maximum recommended).  


Based on 1 instructor per 5 children for learn to swim classes (industry standard) and a teaching area of ~120m2 it 


may be possible to have 50 children in the pool under instruction at any one time. The pool can be divided into 5 lanes 


or 3 zones lengthways as explained above to facilitate separate instruction.   


For water babies the ratio is 1 instructor to 12 due to the parents being in the water with their children – this program is 


often provided within warm water pools.  


A demographic analysis and review of demographic profile of catchment area is required to determine potential 


demand for Learn to Swim. Revenue will depend on competition in the area, quality of instructors, length of term, 


programming (older and younger kids concurrently), number of lessons per term and financial model (i.e. how the 


classes or membership is charged). We note that it is vital for the Council to strike the right balance between facility 


components to ensure the facility is commercially viable. It is also important to consider the effect the size of a larger 


learn to swim pool will have on the building footprint or size of the pool hall and therefore cost of the development.  
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Existing 50m Pool  


 
50m Existing Pool Design features 


‐ 50m Pool dimensions: 50 metres long x 18 metres wide with 8 lanes. Depths are 1.2m at the shallow end to 


2.4m in the deep end.  


‐ The pool has a wet deck with grate that is likely to have been added following original construction, given the age 


of the pool. The surrounding concourses are approximately 250mm lower than the top of the wet deck surround.   


‐ This pool has no ramp access. It therefore does not comply with BCA 2016 for pools with a perimeter of greater 


than 70m. Given the entire facility is being redeveloped (more than 50% by volume), the 50m pool is required to 


be bought up to compliance. We understand that there is no intention of adding ramped access, however, a Pool 


Pod could be considered as an Alternative Solution with support from our Access Consultant. Please see below 


some information for pool access options using a pool platform. 


‐ Pool water temperature is proposed to be at 27C, which is typical for outdoor 50m pool.  


 


50m Pool Access Options 


a. Poolpod 


‘Poolpod’ provides dignified, independent access to swimming pools. It is designed for any swimmer who finds using a 


pool ladder inappropriate, is confined to a wheel chair, or has mobility issues. 


Poolpod is powered by a rechargeable battery, allowing approximately 20 cycles per charge. Ascent, descent and 


depth are user defined using a button-free RFID proximity wristband. Swimmers can choose to use the Poolpod with a 


custom designed submersible wheelchair or alternatively can remain standing while they descend to a comfortable 


water depth. 


Installing a Poolpod necessitates two anchors for the Poolpod and one for the Poolside Control Station. Anchor 


installation requires drilling 20mm diameter holes 200mm into the concourse and fitting wedge type anchors and 


extenders. Stainless steel bolts are used to fix the Poolpod to the anchors. Poolpods can be easily removed and 


stored remotely by facility staff when not required. 
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Figure 1: image of pool pod  


b. LM10 


An alternative to the Pool pod above is the LM10 which is manufactured in France and locally distributed by SR 


Smith. The unit is portable however, can be provided as a permanent fixture to the pool. The unit operates on water 


pressure and has two built in hydraulic rams; hence no power is required to operate the lift. The unit can be controlled 


from the concourse or from within the water, which provides independence for those who do not generally require 


assistance to be able to enter and exit the pool. The unit is large enough to take an aquatic wheelchair or can be 


used by simply standing on the platform. 
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Figure 2: Image of LM10 platform lift 


 


Cost estimates for the LM10 are about $40,000 AUD. The unit is portable and hence can be used on more than one 


pool. 


Key Features of LM10 Platform Lift: 


‐ Mobile platform lift with in-deck mounting points 


‐ Electro-polished 316L stainless steel and high-density polyethylene construction 


‐ Allows the user, using an in-built dual pressure control panel to independently descend into the pool  


‐ It functions with the help of a hydraulic drive connected to the water supply (Minimum pressure 3 bars) 


‐ Easy and quick to install 


‐ Simple user controls (from deck or on platform) 


‐ Includes protective cover 


‐ Foldable for storage 


‐ Manufactured in France 


‐ Guaranteed for 2 years 
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Both platform lifts are compliant with: 


Disability (Access to Premises — Buildings) Standards 2010 (Australian Standard) – Design Team to confirm 


compliance. 


Extracts from the Australian Standard have been provided below.  


D5.4      Platform swimming pool lift 


A platform swimming pool lift must be: 


a. capable of being operated from the swimming pool surround, within the swimming pool, and on the platform;  
b. located where the water depth is not more than 1300 mm; and 
c. designed to withstand a weight capacity of not less than 160 kg and be capable of sustaining a static load of 


not less than 1.5 times the rated load. 


Accommodates a compliant wheelchair: 


D5.6      Aquatic wheelchair 


              An aquatic wheelchair must comply with the following: 


a. the height of the top surface of the seat must be not less than 430mm 
b. the seat width must not be not less than 480mm; 
c. a footrest must be provided; and 
d. armrests must be located on both sides of the seat and must be capable of being moved away from the side 


of the chair to allow a person to transfer on and off the seat. 


  


50m Pool Condition 


The pool shell is painted. Painting is not a long term solution and requires re-application every 5-7 years minimum. In 


our experience, pool painting contractors will only provide a maximum two (2) year warranty on painted pools. There 


is the option of tiling or installing a Myrtha RenovAction system that uses stainless steel wall panels and a vinyl liner. 


The latter would come with a 10 year warranty on the vinyl liner and 25 years on the underlying stainless steel 


panels. An example of the us of this system can be found at Northcote Aquatic Centre in Victoria. This system was 


installed in 2008 and is still in good condition today. When the vinyl liner needs to be renewed, which is typically 15+ 


years, a new liner is installed in-situ and another 10 year warranty provided. Tiles are another option, however, will be 


more costly initially to install and renew in the future.  


We have provided some information below regarding the Myrtha RenoAction System adopted at the 


Northcote Aquatic Centre in 2008: 


The Myrtha Renovation System was used to reline an existing 50m Olympic pool dating from the early 1950’s. 


Darebin City Council went through a tender process and it was determined that the Myrtha system was best value for 


money at the time.  


The Myrtha system for refurbishing pools is called RenovAction, which utilises a modular panel system incorporating 


three main items – the pool walls, the pool base and the scum gutters. The pool walls are modular panels of AISI 304 


grade stainless steel, laminated at high temperature with a hard PVC surface on the inner swimming pool face.1 The 


lamination process permanently bonds the PVC to the steel at a high temperature and forms a product with the 


strength and integrity to be mechanically processed and bent in excess of 180 degrees without affecting the integrity 


of the PVC membrane. The panels are attached to the existing pool walls by anchor clamps and expansion screws. 


As the pool floor covering is not subjected to the same stresses as the walls it is more economical and practical to 


use a specially reinforced PVC membrane with high density and tensile strength. This is supplied in rolls and heat 


welded on site. The installed lining is heavy and fixed to the concrete floor by expansion nails where the floor sloping 


requires. The floor covering is guaranteed not to bubble or tear under normal use, and repairs can be made under 


water if necessary. 
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Once the pool is completely sealed, ceramic pool tiles are applied to the overflow gutter. As there is no possibility of 


water seepage from behind the tile, and the gutter surface is perfectly smooth, Myrtha Technology claim greatly 


improved long term adhesion and a superior, more consistent finish. 


‐ The Northcote project commenced in June 2008 and was completed in December 2008 taking approximately 6 


months. 


‐ The total cost was just over $1M including the provision of pool blankets which have a cost of approximately 


$50K. We note that this cost included extensive demolition works to the existing shell at Northcote, including the 


removal of the overflow gutter system at the top of the wall. At Mount Gambier Aquatic Centre, the 50m pool 


already has a wet deck system, therefore the extend of demolition and concrete work is much reduced. We 


expect the cost to be greatly reduced and are sourcing a quote from Myrtha. We will also request a price for tiling 


to provide a means of comparison.   


 


 


Figure 3: The above image shows the completed pool refurbishment at Northcote Aquatic Centre. Note the two flush 
wet deck sides and the pediment end walls. The existing 50m pool had a hob to the full perimeter that was removed 
as part of the refurbishment. At Mount Gambier Aquatic we prose to raise the concourse level to avoid expensive 
concreting works.   
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Figure 4: the above shows a section through 50m meter pool at Northcote in is final condition. The thin wall panels 
are shown and a Myrtha wet deck gutter over the existing concrete pool wall.  


 


With regards to condition of the existing 50m pool shell, please refer to the pool audit undertaken by SCP Consulting 


(attached). The audit revealed that the current pool turnover rate is non-compliant with SA Health Standard for the 


Operation of Swimming Pools and Spa Pools. The filtration plant is undersized and the central sparge through the 


middle of the pool is not conducive to providing good water circulation within the pool, leaving dead spots or areas 


that are more stagnant. The recommendation from SCP is to provide new filtration plant and house this within a 


combined pool plant room with the indoor filtration plant. With regards to the central sparge, this could be 


decommissioned, and new side-wall inlets installed to provide superior mixing of water and allow for the upgrade of 


in-ground pipework at the same time. The upgrade of pipework is a must if the filtration plant is being upgraded.  


In order to make a decision with regards to the extent of upgrading the 50m pool, Council has asked the design team 


to review options and provide an approximate capital value for the works. The design team is working on a paper to 


provide this detail to Council. 


The current heating hot water system (HHW) uses a wood chip boiler. We understand that wood chips are readily 


available in Mount Gambier, however, the chips themselves need to make them suitable for use. To cater for the 


quantity required to heat the existing outdoor pools, a storage facility is being used to house the wood chips while 


they dry out.  


The design team has been asked to look at the size of wood chips boiler(s) that would be required to cater for the 


proposed pools in the new development, as well as, the expected volume / consumption rate.   
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Aquatic Programs for the 50m x 18m pool: 
 
‐ 50m casual swimming and recreational uses  


‐ Club swimming events 


‐ Competition Swimming  


‐ Swim squad 


‐ Deep Water Fitness 


‐ School Swim Carnivals 


‐ Water walking 


‐ Recreation - including inflatable toys, etc. 


‐ Scuba diving training 


‐ General community use 


‐ Water Polo 


Leisure Pool  


 
Leisure Pool Design features 


‐ It was agreed in our meeting with Council on the 29th April that the splash pad would have a beach entry that 


would ramp down into approximately 300mm of water to provide a better sensory experience for babies and 


toddlers.  


‐ An aquatic play structure is proposed as the centrepiece of the splash pad / leisure pool. Given space 


constraints, the play structure or tower would only have one slide, few periphery water toys and a tipping bucket 


(optional). Some standalone features and sprays are recommended to the perimeter of the pool and on the 


beach entry to provide a greater variety of play experiences that caters for a broader range of age groups. ie. 


smaller tactile sprays for babies and toddlers, to cannons and interactive features for 5-12 year-olds.  


‐ It was agreed in our meeting that the leisure pool and learn to swim pool be separate water bodies with their own 


filtration plants for the containment of a contamination scenario to one pool to maximise the number of pools in 


service at any one time. In order to separate the pools, two filtration and circulation systems are required, and 


the water bodies need to be physically separated. A 3.0m concourse has therefore been proposed between the 


LTS and leisure pool in compliance with RLSSA guidelines and to negate the requirement for a barrier between 


the two pools.  


If there was a contamination event (ie. a brownout), the pool would need to be shut down, super-chlorinated and 


the operators would need to wait until the pool water has been fully turned over before allowing the pool to be 


used again. The turnover rate for a leisure pool according to SA Health Guidelines is 2 hours, subject to 


calculation, hence the operator would need to allow at least 2 hours of down time. 


‐ The size of the splash pad / leisure pool is small at ~150m2 compared to other major aquatic centres which have 


on average between 300 – 400m2 of leisure water space. The ratio of children per m2 is typically 2.3, or 1 child 


for every 2.3m2 of leisure water area. There is no local standard in SA that dictates this ratio. The WA Health 


Guidelines are the only guidelines that provide this ratio and are typically adopted.  


Based on the above ratio and a leisure pool size of 150m2, 65 children could be accommodated in the leisure 


pool, however, this is based on an unencumbered pool with no water play structure or toys. Accounting for this 


the actual capacity of the pad will be approximately 30% less, which translates to 40-45 children at any one time. 
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This is a very low capacity in our opinion, however, if demographics indicate that the percentage of couples with 


children is low, then this number may well be justified.  


‐ Pool water temperature is proposed to be at 32C. 


 


Diagram of Leisure Pool: 


 


Warm Water Program Pool  


 
Program Pool Design features 


‐ Program Pool dimensions: 13m metres long x 6.4 metres wide excluding the ramp and spa area. Depths are 


1.05m at the shallow end to 1.4m in the deep end. 


‐ The ramp will go down to a depth of 0.9m and a step will be provided at the base to 1.05m. The average person 


is generally buoyant in 0.9 depth of water, so a level difference is not uncommon between the bottom of a ramp 


and pool floor and it is usually delineated using a contrasting coloured tile. 


‐ A spa area has been provided at the base of the ramp to give patrons the option of a spa experience or 


hydrotherapy depending on the placement and type of jets used. There could also be neck massaging sprays in 


this area. A separate HHW coil could be provided to this area of the pool to boost the water temperature of this 


section locally at a minimal additional expense. 


‐ Recessed handrails should be considered around the full perimeter of the pool to provide the elderly with a 


grabrail for stability. This is typical for these types of pools.  
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‐ Pool water temperature is recommended to be at 34C, however, in our meeting Council indicated a preference 


for 29C. By and large nearly all new aquatic Centres for the last 10 years have warm water program pools with 


temperatures set no less than 32C; 34-35C is typical especially for the southern States. The following Centres 


that were built in the last 10 years have a pool water temperature of 34C: 


o Cockburn Aquatic and Recreation Centre, WA 


o Fleurieu Aquatic Centre, SA 


o ARC Campbelltown 


o Aquapulse Aquatic Centre, VIC 


o Aquanation Aquatic Centre, VIC 


o Oak Park Aquatic centre, VIC 


o Sunbury Aquatic Centre, VIC 


o Gunyama Park Aquatic Centre, NSW (under construction) 


o Stromlo Leisure Centre, ACT (under construction) 


 


Diagram of Warm Water Programme Pool: 
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Aquatic Programs for the Warm Water Program pool: 
 
‐ Aquatic group exercise - deep water running, aqua aerobics, aqua zumba, etc 


‐ Aquatic education - infants 


‐ Water walking 


‐ Therapy / rehabilitation / wellbeing treatments 


‐ Recovery  


‐ Sensory treatment 


‐ Recreation / Leisure 


‐ Spa / relaxation where jets provided 


‐ General community use 


‐ Culturally / Disability specific programs where able to be isolated 


 


Discussion 
 


The next step is for the Council to review this desk top paper and provide the design team with some 


feedback on the aquatic activities and functionality they wish to achieve as an outcome of the project. We 


recommend a meeting with the Council’s project team and stakeholders, if appropriate, to discuss this 


paper and discuss project requirements and priorities in more detail.  


We recommend that if a business case around the aquatic components and programming template have 


not been developed, we highly recommend the Council engage an operations business case expert 


familiar with these types of facilities to assist the Council in the development of a business plan and robust 


financial model.  
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The use of editable electronic data prepared by DesignInc Adelaide Pty Ltd shall not in any way remove the 
recipient's responsibility for the proper checking and coordination of dimensions, details, and quantities of 
materials as required to facilitate complete and accurate fabrication and erection.


Figured dimensions take preference to scale readings. verify all dimensions on site. 
Report any discrepancies to the Superintendent for decision before proceeding with the work.
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1 Preamble 


The Mount Gambier 50 m Pool was inspected Friday March 8th to assist in determining its condition and compliance to 


develop scope of works options that are necessary to achieve compliance with current best practice and Codes but also 


to identify value initiatives to reduce WoL costs associated with retaining the pool.  Where funds are insufficient for a full 


upgrade the selected scope will not preclude future upgrades and incorporate features  minimize abortive works.  For 


example ; providing staged filtration over time or providing for but not with some elements of pool furniture such as 


competition starting blocks. 


2 Objective  


The council’s objective is to retain the 50m pool facilities  and to undertake any required repairs ,renovations and 


upgrades to meet SA Dept. of Health Standards and any other relevant Codes as part of the redevelopment. 


It is understood the pool will remain in operation during the 2019/2020 summer period before being decommissioned 


for upgrades. It is envisaged the contractor will be appointed in late 2019 


Where there is insufficient funding the scope of upgrades shall be adjusted to suit, however, such adjustment should 


allow for the future upgrades or hired equipment such as touch pads and timing equipment that can be accommodated 


for competition events. 


3 Applicable Pool Codes and Guidelines  


Code of Practice for Public Swimming Pools in South Australia 


Mandatory. 


1. South Australian Public Health Act 2011 


2. South Australian Public Health (General) Regulations Act 2011 


3. Work Health and Safety Act 2012  


4. Work Health and Safety Regulations 2012  


5. Dangerous Substances Regulations 2002 


6. BCA of Australia 2016 (as amended to date) 


7. Australian Standards Handbook HB198 Guide to the Specification and Testing of Slip Resistance of 
Pedestrian Surfaces 


8. Australian Government Department of Education and Training. 


9. Child Protection Act   


Recommended  


10. Guidelines For The Inspection And Maintenance Of Swimming Pools and Spa Pools In South Australia 


11. (RLSSA) Guidelines for safe pool operation  


12. Australian Resuscitation Council Guidelines 


13. Safe Environment (LGASA) 


14. Safe Water Entry for Competitions – Competitive Dive Starts 


4 Existing 50m Water Treatment System  
The Filtration for the 50 m pool uses 2x MHS 150 Chadson filters . The filter has the following characteristics: 
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The existing  flow rate according to the published data in the existing plant control room is 150 kl / hr . This is some 20% 


in excess of the maximum flow range 63 kl/hr per filter as stated by the manufacturer in the above table. Generally, for  


the existing medium rate filters as installed flow rates are limited to approximately 30 to 35 m3/m2/hr making the 


recommended flow rate more like 105 kl/hr for both the existing filters . The system is therefore grossly undersized for 


maximum bather load of approximately 265 bathers (based on depth ). However, the water quality appears adequate 


due to the light pool load and being an external pool. Bather loads should be limited to nominally 50 bathers per hour 


with the current filters.  


The pool aquatic characteristics are as follows: 


Item   Unit  Amount  Comments  


Length   m  50  Precision survey 


required  


Depth   m  1 to 1.8   


Width   m  17.2 Nominal  To be confirmed by 


survey 


Volume   m3 1290  Nominal 


Turnover   Hrs  2.93  Required (To be 


confirmed by survey) 


Turnover Rate   m3/hr  440  Required  


Turnover (existing)  Hrs  8.6   


Turnover Rate (existing)  m3/hr  150   


Sand filter area required 


30m3/hr/m2 


m2  15   


Sand filter area (existing )  m2  3   


 


The disinfection system is provided by electrolytic cells that generate hypochlorite from a brine solution. 


The water is relatively hard and a softening plant prepares the water for the protection electrolytic cells and heat 


exchangers. 


The heating system uses wood chip fired heaters via heat exchangers.  


The circulation system comprising filtered return pipes and nozzles and gutters have insufficient capacity to be adapted 


to the required flows for full bather load.  


The balance tank is located  at the plant room end of the pool . and supplies the suction lines to all filtration systems. The 


balance rank Is too far from the proposed plant room and is not recommended for reuse. It may be able to be 


repurposed for water reuse storage. 


5 Existing 50m Pool Structure   


The 50 m pool is nominally 50m x approximately 17.2m (to be confirmed by survey) with 8 x 2.15 lanes at nominally 2.15 


width. 


The pool does not permit competitive swimming from Hobs greater than 200 or diving platforms.  
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The diving depth matrix below illustrates the requirements for trained competitors. The matrix is extracted from RLSSA  


applicable Guideline 14 referenced by the SA Code of Practice.  


 


 


Verification is also required to determine the nature of competition swimming to understand whether and adjustments 


are required to accommodate timing systems or other equipment for various levels of competitive swimming. 


6 Condition  


The pool is some 30 years old with no signs of settlement or leakage, the jointing systems appear in good condition 


however tile grout around the perimeter appears to be eroding. 


The pool is painted and although in serviceable condition painting is required every 3 to 5 years along with joint repairs. 


7 The 50m Pool Scope  


The following broad scope of work will form the basis of budget costs for the upgrade of the 50m to suit Councils 


requirements and obligations under the codes and guidelines and  provide Council with a menu of costed items to 


negotiate the final scope.. 


Summary of scope items ‐ 


1. Construct compliant filtration and disinfection system collocated with other pool plant  in a new plant room. 


2. Make shallow end depth compliant by reconstructing gutter system raising it by 350mm and make water‐tight 


including trash screens.  


3. New pool furniture and recessed steps  


4. DDA Access Ramp or Lift  


5. Reconstruct circulation considering future full compliance of filtration system. Construct compliant circulation 


nozzles installing additional filtered returns.  
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6. Reconstruct concourse raising surrounds by 350mm including modifying and augmenting the existing stormwater 


drainage system.  


7. Construct new Reno Vaction (prefabricated ) finishes system and  reinforced liner system to permanently 


waterproof and reduce maintenance /painting of the existing pool structure.  


8. Consider repurposing the existing balance tank to rainwater reuse tank include water proofing and sealing tank 


penetrations . 


9. Decommission , and remove the existing filtration and heating system sand filters  


The above scope should be agreed by Council prior to detailing the generic method of achieving each item to allow 


pricing by the contractor. 


Council should also respond by providing various formats and preliminaries, contractual conditions so that these can be 


excluded from the technical scope of works. 


DETAILED SCOPE ‐50m Pool  
No.  Description  Amount 


1 


 


Construct new compliant filtration and disinfection system collocated with other pool plant in a 


new plant room. 


(Based on supply and installation of Ultra fine filtration plant) 


$950,000 


2  Make shallow end depth compliant by reconstructing gutter system raising it by 350mm and 


make water‐tight including trash screens, 


a) Remove current tiling and hobs  


b) Prepare surfaces and include water proofing and dowels. 


c) Form up inner and outer walls or prefabricated profile system to suit min 250 wide 


gutter grate and frame with parallel bars. Raise hobs  


d) Retile pool water line and horizontal gutter surfaces, hobs including grate ,tile angles 


and finger grip tiles. 


e) Water proof gutter internally and reverse the falls towards new balance tank. Install 


screens  


f) Install equipotential bonding loop for pool furniture  


$230,000 


3  Remove existing ladders encroaching into the outer swimming lane, Install recessed steps and 


new grab rails  4 Off including socket housing to grab rails  


$20,000 


Starting blocks 16 off fitted (removeable) 


Excludes timing systems 


$45,000 


Pool furniture lane ropes anchors ,bunting , hand rails , false start and backstroke poles   $40,000 


4  Install autonomously operated pool side lift (not a hoist) for DDA access to pool ( alternatively 


construct a pool ramp  by demolishing part of pool wall and extending pool wall and floor ( Cost 


$150,000 assuming piers to rock,) 


$ 85,000 


5  Reconstruct circulation system considering future full compliance of filtration system.  


a) Saw cut concourse perimeter and trench max depth 1.5 m  


b) Core existing wall and insert 26 off strahlen turbulenz nozzles suitable for competition 


swimming make good wall penetration and water proof  


c) Make redundant and fill pipe work and centre pool floor nozzles, provide pool drain using 


existing pool flow line to drain pool including  pump out pit. 


d) Construct filtered water supply pipes both sides of pool and return lines from the gutter to 


new balance tanks,  flow and return pipes shall be nominal size 300 mm dia  


$130,000  
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6  Reconstruct concourse raising surrounds by 350mm including modifying and augmenting the 


existing stormwater drainage system.  


a) Backfill around pool raise  levels with select fill with select fill to subgrade levels of


concourse and grade to falls, install Stormwater drainage  


b) Support new concourse on pool structure and construct new concourse with outer edge


dish drain and drainage system  


c) Construct new slab as suspended design over existing balance tank lid with access


covers to existing balance tank  


$50,000 


7  Construct new prefabricated finishes system and  reinforced liner system to permanently 


waterproof and reduce maintenance /painting of the existing pool structure.  


$175,000 


8  Consider repurposing the existing balance tank to rainwater reuse tank include water proofing 


and sealing tank penetrations . 


$10,000 


9  Decommission , and remove the existing filtration and heating system sand filters   $10,000 


Total   $1,745,000 


Where all items are included in the upgrade scope the above total of $1.745M represents trade pricing and excludes 


builders’ margins, profits and design contingency. The $1.745M for full refurbishment represents approximately a 


$1M saving if a new similar sized pool were to be constructed from scratch. 


Given the non‐compliant turnovers and excessive flow rates through the current filter set‐up, the filtration plant will 


need to be replaced at a minimum. Given that we are proposing to use Ultra Fine Filtration for the new pools, it makes 


sense to use the same for this pool to have the same make and filter technology across the site which will assist with 


maintenance, parts and operations. Our recommendation is that the new filters be collocated with the filtration plant for 


the new pools; housed within the same pool plant room. This provides the opportunity to demolish the existing filtration 


and heating hot water plant room in front of the facility and open up the site to Margaret Street. Along with new filters, 


new pipework and inlets around the pool will also be required for compliance with SA Health. Therefore, in terms of 


minimum scope, we would recommend Items 1, 5 and 9 be adopted, which combined represents a cost of $1,090,000, 


excluding builders’ margins, profits and design contingency. Items 2, 3 and 4 are also highly recommended and affect 


the compliance and functionality of the pool. These items represent a cost of $420,000 without the starting blocks. 


Essentially, we consider that the minimum spend to be $1,090,000 + $420,000 = $1,510,000. With a cost difference of 


$260,000 between the full scope and what we consider to be the minimum scope, it make sense to refurbish the entire 


pool and take advantage of efficiencies in concurrency of works, subject to Council having the funds.  


There is the option of doing nothing, however, given the location of the 50m pool/pool plant on prime real‐estate at the 


front of the site, to spend $35M (TCC) on a new facility and open the facility with the original pool / pool plant room 


untouched would be a missed opportunity. The works could be staged, but Council need appreciate that the works will 


be more expansive to undertake in piecemeal and at a later date due to cost escalation.  
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RE:  Mt Gambier Aquatic Centre    


GEOTECHNICAL SURVEY OUTLINE BRIEF 
 
To whom it may concern, 


 


This brief outlines the minimum requirements for the delivery of geotechnical survey reporting for the Mt 


Gambier Aquatic Center development project (‘the project’).  


 


Project Background 


The project includes development on the area as shown in Figure 1.   


 


 


Figure 1 - Development areas (new facilities not shown) 


 


It is known that the site is composed of layers of soil on top of a limestone base that is susceptible to sinkholes.  


Information available to date is drawn from visual inspection of the area including adjacent sinkhole. 


 


Survey Objective 


The design solution at each of the development areas includes: 


▪ Founding on rock.  Understanding the rock depth and strength including any voids and week veins is 


critical in the determination of appropriate foundation types and depths; 


▪ Excavation of rock. Given the high cost of rock excavation, obtaining a comprehensive understanding of 


the existing sub-surface rock levels is important for cost estimation and scope definition; 


▪ Pavement design.  CBR values under proposed carpark and roadways will advise appropriate pavement 


design. 
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Scope of Works 


The below scope items set out the minimum requirements to be delivered by the Contractor. Survey areas are 


included in Appendix A: 


 


Area 1 – Full extent of proposed works 


▪ Undertake Geophysical Survey/Investigations of all areas shown in Appendix A. The geophysical survey 


shall accurately identify the sub-surface profile within the nominated survey areas, including soil layers, 


and rock level.  The rock profile must be sufficiently detailed to ensure fissures and deeper voids are 


documented accurately to inform design. Other sub-surface features (e.g. existing in-ground services) 


shall also be recorded; 


▪ Undertake Intrusive Survey/Investigation in locations as identified in Appendix A. The contractor shall 


confirm pit locations with the civil engineer and receive written approval prior to investigations.  The 


intrusive survey shall accurately identify sub-surface profile, rock level, and water table as to accurately 


calibrate the geophysical data and correlate any anomalies discovered by the geophysical survey; 


▪ Obtain CBR values in locations as indicated in Appendix A; and 


▪ Deliverables to be provided by the contractor (as a minimum) shall include: 


o Site plan drawings that accurately record the area and extents surveyed. The drawings shall 


present rock surface levels and sub-surface features.  The drawing shall show the location of 


cross sections through the surveyed area presented with A1 sheet size at 1:250 scale; 


o Cross section drawings showing existing ground level, sub-surface rock level and any other 


sub-surface features; and 


o Report that provides an overview of methodology, site conditions, data interpretation and 


findings. Sub-surface scanning imagery is to be attached to the report plus any other 


information that the contractor deems relevant.  


Survey Methodology 


The exact methodology for the geophysical survey is the responsibility of the contractor.  The contractor shall 


assess the ground conditions and use a method appropriate for returning the required data.  However, as a 


minimum, the outputs and accuracy of the survey shall equal to that of Ground Penetrating Radar.   


The contractor shall include all limitations of proposed geophysical method (such as reduced reliability of GPR in 


ground conditions with high clay content or high-water table) and provide an alternative method of investigation 


such as seismic refraction to be used to ensure collection of the required data at no additional cost. 


The intrusive survey shall be as deemed appropriate by the contractor to recover the required data. 


The contractor is to provide details of their proposed methodology for review within their proposal including a 


sample output and report representation  


Schedule of Rates  


The contractor shall include a schedule of rates within their proposal. These rates will be used for any additional 


work required beyond that of the scope outlined within this brief. 


Program  


Key dates that must be achieved as defined by the lead architect. 
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ATTACHMENT A 


Areas of Work 


 
Geophysical Survey extent  


Intrusive Investigation 


 Obtain CBR Values 


 


 


 








8/34 Wirraway Drive, 


Port Melbourne, VIC 3207. 


Tel: 03 7002 2200. 


Email: info@gbgoz.com.au 


A.B.N. 77 009 550 869 


 


 


GBG Australia Pty Ltd 


10th May 2019 GBG Ref: 18399PRO 


FAO: Ben Luppino  
Senior Associate 
DesignInc 
Level 1, 151 Pirie St   
Adelaide, SA 5000 


RE: REQUEST FOR QUOTATION – GEOPHYSICAL INVESTIGATION TO DETERMINE 
DEPTH TO BEDROCK AND PRESENCE KARTSTIC / SINKHOLE FEATURES AT THE 
MOUNT GAMBIER AQUATIC CENTRE, SOUTH AUSTRALIA.  


Dear Ben,  


Thank you for your enquiry in regards to the geotechnical and geophysical investigation to determine 


depth to bedrock and the presence of karstic / sinkhole features at the Mount Gambier Aquatic Centre, 


South Australia. GBG is pleased to provide the following proposal and commercial offer for your 


consideration.  


1. SCOPE OF WORK 


As we understand it, DesignInc has been engaged to assist in the proposed development of the existing 


regional sport & recreation centre in Mount Gambier. Under the direction of SCP Engineers, an intrusive 


geotechnical and geophysical investigation is required within the proposed site.  


The objective of the investigation is;  


 Obtain the depth to and strength of limestone bedrock 


 Identify any karstic (voids) features or sinkholes  


 Assist in pavement design through calculating CBR values  


GBG propose using a combination of Multi-channel Analysis of Surface Waves (MASW) and Ground 


Penetrating Radar (GPR) for the geophysical investigation. Refer to Appendix A for additional information 


on the proposed geophysical methods. Geotechnical intrusive testing will consist of borehole logging and 


CBR bulk samples.    


Figure 1 overleaf outlines the extent of the proposed geotechnical and geophysical investigation and 


includes as follows: 
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Geophysical Investigation: 


 Delineate the depth and strength of bedrock using MASW. Eight (8) MASW transects are 


proposed totalling an approximate 645 metres (shown as green lines) 


 Identify potential karst, voids and sinkhole features using low frequency GPR, acquired as closely 


spaced parallel lines across access areas within the investigation site red polygon (shown as a 


red polygon) 


Geotechnical Investigation: 


 Twelve (12) locations for intrusive testing to log identified subsurface profile, rock level and water 


table and to calibrate the geophysical dataset (shown as blue circles).  


 Six (6) spot locations for Californian Bearing Ratio (CBR) testing to assist in pavement design 


(shown as yellow circles) 


The proposed geotechnical and geophysical test positions in Figure 1 are indicative based on available 


aerial imagery and site photographs. The final positions will be adjusted on site if obstructions exist, such 


as; buildings, garden-beds / vegetation, steeply dipping areas and where possible intrusive testing will 


avoid asphalt or paved areas. 


 


Figure 1: Proposed Geotechnical and Geophysical Investigation at Mount Gambier Aquatic Centre. 


(Source: Airbus, Digital Globe - 2019) 
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2. GEOPHYSICAL METHODS 


2.1 GROUND PENETRATING RADAR  


GPR data will be acquired using a low frequency transmit antennas (120 - 300MHz) in order to obtain 


high resolution reflection imagery to a target depth of 8 - 10m, depending on the local ground conditions.  


The propagation of radar wave energy within the subsurface is largely influenced by local subsurface 


conditions. Although it is likely that overall the subsurface conditions at the site will be conducive to the 


acquisition of interpretable GPR data, a reduction in imaging depths may be experienced over localised 


sections due to adverse surface and subsurface conditions. 


Limitations inherent to the GPR technique and are listed below: 


 A requirement for good coupling between the antenna and the ground. GPR data cannot be 


collected where surface obstructions are present such as garden beds or street curbs. 


 GPR collected over reinforced concrete slabs or some paving materials may adversely affect the 


data, and hence the reliability of the information obtained may be compromised in such situations. 


 Reduction of the penetration is experienced in areas with high clay and/or water content. This is 


with reference to the dielectric properties of the materials which may result in a significantly 


higher absorption of radar wave energy.  


Processing and analysis of the GPR data will be carried out using ReflexW (v8.5, Sandmeier Software, 


2017). Data analysis will involve interrogating the processed GPR data for reflection interfaces relating to 


stratigraphic boundaries including between topsoil and underlying limestone. Figure 2 below, illustrates a 


processed radar gram with the interpreted top of limestone in red and identified karst/voids in yellow.  


  


Figure 2: Processed GPR radar gram for a limestone karst investigation. 
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2.2 MULTICHANNEL ANALYSIS OF SURFACE WAVES 


GBG propose using MASW in conjunction with GPR. It is GBG’s experience that both methods used 


together provide a comprehensive analysis of the subsurface material in particular: 


 MASW will provide information in the event that the GPR method is adversely affected by clay 


bearing top soil or surface infrastructure. 


 MASW has the capacity to image deeper than GPR, depending on the local site conditions.   


 MASW can provide a measure of indicative rock strength. 


MASW data will be acquired using a 24 channel seismic land streamer towed behind a 4WD vehicle. The 


land streamer will be 24 metres in length. Data points are recorded at the middle of the array, and 


therefore, a lead in of 12 metres is required about each geophysical transect. The towed array is 


connected to a multichannel digital seismograph positioned in the survey vehicle.  


The MASW data will be processed using SurfSeis 6 (Kansas Geological Survey) which analyses the 


frequency distribution of the seismic record to generate seismic S-wave velocity profiles. The generated 


velocity profiles will be analysed in order to generate geological cross-sections. An example of a 


processed seismic 2D profile with intrusive CPT correlation is displayed in Figure 3. 


 


Figure 3: Seismic 2D cross section displaying the depth to bedrock with correlated geotechnical data (CPT). 
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2.3 UTILITY CLEARANCE FOR INTRUSIVE TESTING  


GBG own and operate underground utility locating equipment which will be undertaken about each 


intrusive testing location. The clearance will occupy a 2m x 2m square to ensure no subsurface utilities 


are present. Identified utilities will marked up on site using surveyor’s spray paint and where multiple 


utilities exist the geotechnical test location will be moved. 


GBG utilises a three pronged approach when conducting underground utility investigations.  


1. Desktop study before on-site data collection – Composite Service Mapping (CSM) plans and 


existing utility provider infrastructure drawings are obtained and collated. 


2. Ground Penetrating Radar – GPR data is collected using multiple antenna frequencies between 


typically 200 and 900 MHz to give a maximum investigation depth of approximately 3 m 


depending on local ground conditions. 


3. Cable/Pipe Locator – Cable/Pipe Locator is conducted across the investigation area in both 


emission detection and transmission modes. 


 


3. GEOTECHNICAL METHODS 


Please refer to CMW Geosciences intrusive geotechnical fee proposal for a breakdown of the proposed 


scope of works, located in Appendix B.  


 


4. DELIVERABLES 


On completion of the field programme the processed data will be interpreted considering the geotechnical 


and geophysical dataset as a whole, and any other suitable third party datasets provided such a 


topographic survey.  


Drawings can be presented in digital (PDF), and/or AutoCAD (DWG) formats as required by the client. 


Typically drawings are provided as the following: 


 Site plan drawings outlining the location and extent of the acquired geophysical profiles and 


geotechnical test locations 


 Interpreted 2D cross-sections along the acquired profiles showing the modelled level to the top of 


bedrock and identified karst / void / sinkhole features 


 3D map showing the contoured depth to modelled top of limestone bedrock  


 Borehole / CPT data logs  


 Tables listing the CBR test results  
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Drawings will be produced relative to Australian Height Datum (AHD) and with Easting and Northing 


locations in GDA94 or other local survey datum as required. 


Reporting will include a factual report detailing the logistics of the geophysical investigation, presenting 


and discussing the results including limitations and exclusions.  


5. INSURANCE 


GBG currently has all required insurances as outlined in the table below. Insurance Certificates of 


Currency are available on request. 


Type Insurer Policy Number 
Insured 
Amount 


Expiry Date 


Public and Products 
Liability 


NRMA EB 2111319 / MSA $20,000,000 03/03/2020 


Professional 
Indemnity 


Acapella & 
Markel (UK) XL 


B0509FINPA1700022 $10,000,000 03/08/2019 


Workers 
Compensation 


icare 129140501 - 29/02/2020 


Commercial Motor 
Vehicle 


CGU Insurance 24F2627776 $30,000,000 30/09/2019 


6. OCCUPATIONAL HEALTH AND SAFETY 


The proposed investigation methods on request will be carried out under approved Job Hazard 


Identification and Safe Work Method Statements. All personnel attending site will be required to wear 


mandatory PPE including high visibility clothing, long sleeve shirts and pants, steel cap boots, and sun 


protection and other PPE as required. 


All GBG field personnel have current White Card accreditation for construction industry and are St John 


Senior First Aid trained as a minimum. All personnel have Work Cover Occupational Health and Safety 


General Inductions, Situational Safety Awareness Test (SSA) and 4WD training. 


7. TIMING AND MOBILISATION 


We would expect to commence mobilisation within 2 weeks of receipt of commission to start. GBG require 


a purchase order prior to mobilisation. An allowance for four (4) days of site work has been made to 


acquire the geophysical investigation and two (2) days for the geotechnical investigation.  


Issue of draft results including report and drawings will be available within 10 business days after 


completion of the site work. A final report will be available after receipt of comments and required 


amendments by the client. 
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The costs for carrying out the geotechnical and geophysical investigation at the Mount Gambier Aquatic 


Centre as outlined in this proposal are provided in the attached commercial offer. 


I trust this proposal provides you with the information required. If you require clarification on any points 


please contact the undersigned on (03) 7002 2207. 


For and on behalf of 


GBG AUSTRALIA PTY LTD 


 


TAVIS LAVELL 


Operations Manager, Victoria 
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COMMERCIAL OFFER 


Commercial in Confidence 


The costs for carrying out the geotechnical and geophysical investigation as outlined in the GBG’s 
proposal 18399PRO dated 9th May 2019 are provided in the tables below.  


GBG will provide two (2) Geophysicists with geophysical testing equipment required to carry out the 
investigation. 


 


1. GEOPHYSICAL INVESTIGATION – MOUNT GAMBIER AQUATIC CENTRE   


Table 1.1: Project Management and Mobilisation / Demobilisation: 


Item  Unit   Unit Cost  Quantity  Total 


Project Management &  
Equipment Preparation 


Lump sum  $2,035.00  1  $2,035.00 


Mobilisation & Demobilisation   Lump sum  $4,435.00  1  $4,435.00 


Total (ex GST)           $6,470.00 


 


Table 1.2: Ground Penetrating Radar Investigation: 


Item  Unit   Unit Cost  Quantity  Total 


Data Acquisition  
(Staff and Equipment) 


Per day  $3,150.00  2  $6,300.00 


Disbursements  Per day  $550.00  2  $1,100.00 


RTK Survey   Lump sum  $725.00  1  $725.00 


Processing, Analysis and Drafting  Lump sum  $3,060.00  1  $3,060.00 


Reporting and QC  Lump sum  $722.50  1  $722.50 


Total (ex GST)           $11,907.50 
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Table 1.3: Multi-channel Analysis of Surface Waves Investigation: 


Item  Unit   Unit Cost  Quantity  Total 


Data Acquisition  
(Staff and Equipment) 


Per day  $3,350.00  1  $3,350.00 


Disbursements  Per day  $550.00  1  $550.00 


RTK Survey   Lump sum  $365.00  1  $365.00 


Processing, Analysis and Drafting  Lump sum  $2,295.00  1  $2,295.00 


Reporting and QC   Lump sum  $722.50  1  $722.50 


Total (ex GST)           $7,282.50 


 


2. GEOTECHNICAL INVESTIGATION – MOUNT GAMBIER AQUATIC CENTRE   


The cost for the intrusive geotechnical investigation will be as outlined in CMW Geosciences Fee estimate 
plus 10%. Refer to Appendix B for a breakdown of the cost outlined in Table 2.1.  


Table 2.1:  


Item  Unit   Unit Cost  Quantity  Total 


CMW Intrusive Geotechnical 
Investigation  


Cost + 10%  $14,542.00  1  $14,542.00 


Total (ex GST)           $14,542.00 


 


 


Table 2.2: Underground Utility Clearance Prior to Intrusive Testing: 


Item  Unit   Unit Cost  Quantity  Total 


Underground Utility Clearance    Lump sum  $3,150.00  1  $3,150.00 


Total (ex GST)           $3,150.00 
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The commercial offer is valid for 90 days. Revised rates will be made if acceptance of the proposal is made after this 


period. 


No allowance has been made for standby time arising from situations outside of GBG control. Standby rates will be 


charged as a results of an inability to operate safely and/or record high quality data or gain access to survey area and 


would be initiated under (but not limited to) the following situations: 


 Restrictions in accessing survey areas due to locked gates, blocked or limited access 


 Waiting on Client or Land Owner approvals to commence any part of the works, once on site. 


 Reduction in data quality due to conditions (such as adverse weather, or geophysical background noise) 


preventing the collection of high quality data suitable for processing and interpretation. 


 Safety issues raised by field staff 


 Inadequate clearance of site 


 On-site client requested audits or safety initiatives 


Standby rates will be charged at $390/hour ex GST plus additional disbursements as required to complete the 


investigation.  


The rate of data acquisition for the site work component on the investigation is based on having adequate access (as 


deemed by the GBG personnel once on-site) for the duration of the investigation. Reduction in data acquisition rates may 


be due to reasons including (but not limited to) steep or undulating ground topography, thick vegetation, uneven or soft 


surfaces or difficulty in accessing the investigation sites by 4WD vehicle. GBG reserves the right to increase the time 


required to complete the investigation and to adjust final costs accordingly. 


Costing for required site inductions and medicals has not been included in the totals. Hourly rates per person for 


inductions/medical are $135 per person per hour plus associated costs.  


Invoicing will be issued on submission of the draft report to the client. GBG billing terms are 21 days from date of issue. 
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APPLICATIONS 


 Stratigraphic mapping including depth to bedrock 


 Locating karst features, sinkholes, voids or cave systems  


 Depth to water table  


 Archaeology (location of graves and artifacts) 


 Location of underground infrastructure, including UST’s and utilities  


 Assessment of internal condition and defects of engineered structures 


 Assessment of road and rail infrastructure, including asphalt and ballast condition 


 Slab thickness, reinforcement placement and void detection 


METHOD 


Ground Penetrating Radar (GPR) is a non-destructive and non-invasive geophysical technique for rapidly 


imaging the shallow subsurface and producing high-resolution colour sections in real time. The method 


works by transmitting electromagnetic energy into the material being tested (most usually the ground). 


Typically 100,000 impulses per second are transmitted which are of very short duration and contain a 


wide spectrum of frequencies.  


The transmitted electromagnetic energy propagates through the subsurface as a function of the 


subsurface material’s electrical properties, which are in turn dependent on its physical and chemical 


properties. Reflection of radar energy occurs at boundaries between differing stratigraphic layers or 


inclusions which have contrasting electrical properties. Conversely, no reflections occur from a 


homogenous material where there are no internal reflectors. The reflections are detected by the receiving 


antenna placed adjacent to the transmitter. The depth to the target is proportional to the time (in 


nanoseconds) taken for the signal to travel from the transmitting antenna at the surface to the target and 


back to the receiver. 


 







 


 
GROUND PENETRATING RADAR   


 


 


 


 


GBG Australia Pty Ltd Page 2 


 


 


Schematic illustration of the principle behind ground penetrating radar 


 


DATA ANALYSIS & PRESENTATION 


A radar-gram profile is built up of continuous scans along a selected line path, see below. These are 2D 


cross-sections of the subsurface showing variations in reflection amplitude as a colour scale. The 


recorded reflections can be analysed in terms of shape, phase, travel time and signal amplitude to 


provide information about a target’s size, depth and orientation in relation to the material around it.  


The depth of investigation achievable with the GPR method is largely a function of the antenna frequency 


used. Lower frequencies in the order of 100 MHz are typically used for geological mapping to a maximum 


depth of approximately 20 m, whilst high frequencies in the order of 1 GHz are used for high resolution 


investigations of structures including building, bridges and tunnels. 


 


Processed GPR cross-section imaging a karst formation illustrated by the variations in the radar-


wave reflection amplitudes. This enables the detailed analysis of voids or caves within limestone 


bedrock. 







 


MULTI-CHANNEL ANALYSIS   
OF SURFACE WAVES   


 


 


 


GBG Australia Pty Ltd Page 1 


APPLICATIONS 


 Bedrock mapping 


 Degree of sediment compaction 


 Determination of geotechnical parameters (e.g. shear modulus) 


 Void detection 


 Liquefaction potential 


 Subsurface profiling 


 Imaging velocity inversions (hard layer overlying softer layer) 


METHOD 


The Multi-channel Analysis of Surface Waves method (MASW) is a non-destructive seismic method which 


uses the elastic properties of subsurface materials to determine subsurface structure. By analysis of the 


dispersive properties of varying frequencies from a single seismic source, shear-wave velocity (Vs) and 


associated geotechnical parameters can be determined. 


MASW uses an active seismic source such as a hammer or weight drop impact to produce seismic 


energy consisting predominantly of Pressure (P-) waves and Shear (S-) waves. MASW uses the S-wave 


dispersion component to provide information on the shear velocity to a depth determined by frequency 


range of the energy source and array configuration.  


Seismic surface waves have dispersion properties that traditionally utilized body waves lack. Differing 


wavelengths/frequencies have different depth of penetration, and therefore propagates with different 


phase velocity, with an increase in wavelength being proportional to increased depth of penetration. As 


the surface wave is the dominant wave generated from any seismic source, MASW data quality (signal to 


noise) tends to be higher than other seismic methods such as seismic reflection or refraction. 
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DATA ANALYSIS & PRESENTATION 


Analysis of the collected MASW seismic records is concentrated on the S-wave dispersion component. 


Dispersion curves are extracted for each collected record from the overtone image showing the 


percentage intensity of phase velocity versus frequency. These curves are then inverted to produce 1D S-


wave soundings typically to a depth of up to 20 m. The calculated 1D soundings can then be compiled 


and gridded to produce 2D sections showing the variation in S-wave velocity both laterally along the 


profile and with depth.  


     
Dispersion curve generated from an MASW sounding (left image), modelled S-wave velocity 
sounding generated from inversion of the picked dispersion curve 


 
MASW seismic S-wave 2D velocity section with interpretation. 
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10 May 2019 Document Ref ADL2019-0120AA Rev0 


 
GBG Australia 
8/34 Wirraway Drive 
Port Melbourne VIC 3207 
 


Attention: Tavis Lavell 


 


RE: GEOTECHNICAL SERVICES PROPOSAL FOR MT GAMBIER AQUATIC CENTRE 


 


Dear Tavis 


1 INTRODUCTION 


Thank you for inviting CMW Geosciences to undertake a geotechnical investigation for the proposed 
upgrades to Mt Gambier Aquatic Centre Development.  


It is understood that the project requires advice on the following; 


• Foundations on underlying limestone; 


• Excavatability of underlying limestone; 


• Pavement Design CBR; 


• Voids/Karstic features of the underlying limestone 


We understand that GBG Australia would undertake the geophysical components of the investigation and 
provide this information to CMW, and vice versa.  The geotechnical information collected by CMW would 
be fed into the GBG Australia geophysical model and the geophysical model would be used by CMW to 
provide advice on the excavatability and foundations for the project.  


2 PROPOSED SCOPE OF WORKS 


2.1 Field Investigation 


We proposed to perform the investigation by undertaking: 


• 12x boreholes to a depth of 6 metres below ground level, or earlier refusal; 


• 6x boreholes to a depth of  up to 1.0 metre below ground level for collection of CBR bulk 
samples; 


• Conduct a Dynamic Cone Penetrometer Test (DCP’s) adjacent to the nominated borehole 


locations to a target depth of 4.0m or prior refusal; 


The borehole would be drilled using a 4WD mounted drilling rig employing push tube and solid auger 
drilling techniques.  


Upon completion, boreholes will be backfilled with the excavated spoil tamped in place using hand tools.   


The fieldwork will be performed in the presence of a geotechnical engineer from CMW who will locate the 
boreholes, nominate sampling and testing depths, recover samples and prepare engineering logs 
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describing the subsurface conditions encountered. The borehole locations will be recorded with a 
handheld GPS. 


2.2 Laboratory Testing 


Selected samples recovered from across the investigated road alignment would be submitted to a NATA 
accredited laboratory for testing to assist in assessing the engineering characteristics of the subgrade 
material.  


We propose to undertake the following testing on soil samples recovered from the borehole: 


• 6 x 4-day soaked California Bearing Ration (CBR) test with associated maximum dry density 
and optimum moisture content determinations; 


• 2x pH, Cl, SO4, Resistivity tests. 


2.3 Reporting 


The results of the investigation would be provided in a geotechnical report providing the following 
information: 


• Summary of investigation performed; 


• Results of the investigation including site layout plan, engineering logs, insitu test results and 
laboratory test reports; 


• Summary of the subsurface conditions encountered, including depth of fill, existing pavement 
layers and depth of water (if encountered); 


• Provide comments, soil design parameters and recommendations for the footing design 
including shallow and/or deep foundations as required. This includes but not limited to 
allowable soil bearing pressures for shallow foundations, skin friction & end bearing 
capacities for deep foundations based on AS 2159; 


• Concrete and Steel durability based on AS 2159; 


• Recommendations for site preparation works, including the need to dewater excavations, 
excavatability and re-use of soil material; 


• Provide recommendations for the excavations, hardstand formation, subgrade preparation, 
pavement CBR design values 


• Excavatability recommendations for the rock, where encountered in the proposed excavation 
areas 


3 FEE ESTIMATE 


The fees and expenses for the specific scope of work to be undertaken on a lump sum basis, as 
described in this proposal: 


Item Cost ($) 


Project Management $400.00 


Drilling Subcontractor $3,960.00 


CMW Geotechnical Engineer $3,960.00 


Laboratory Testing $1,900.00 


Reporting  $3,000.00 


Total $13,220.00 
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4 SCHEDULE 


We can work under the timelines provided for this project. We can begin the site investigation on the 
week beginning  27th May 2019.  


5 TERMS AND CONDITIONS 


This work will be completed in accordance with CMW’s Terms and Conditions. By returning a signed copy 
of the terms and conditions, we will commence work on this project. 


The proposal is valid for 90 days from the date of this proposal and is based on the programme noted in 
the Scope of Work.  


If you require any further information or clarification, please do not hesitate to contact undersigned.  We 
look forward to being of assistance to you on this project. 


 


For and on behalf of 


CMW Geosciences  


 


David Argent 


Project Geotechnical Engineer 


davida@cmwgeo.com  


 



mailto:davida@cmwgeo.com
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Mr Ben Luppino 


DesignInc 


Level 1, 151 Pirie Street 


Adelaide SA 5000 


PROPOSAL FOR GEOTECHNICAL INVESTIGATION  


FOR THE MT GAMBIER AQUATIC CENTRE DEVELOPMENT PROJECT 


Dear Ben, 


1.0 INTRODUCTION AND PROJECT UNDERSTANDING 


DesignInc requires a geotechnical investigation to be undertaken for the Mt Gambier Aquatic Centre 


Development project in Mt Gambier. DesignInc has provided a geotechnical investigation brief for the 


development, prepared by the civil and structural design consultants for the project, SCP Consulting Pty Ltd 


(SCP). 


The site plan indicates the development area is approximately 190 m by 200 m in plan area, and currently 


comprises a swimming pool, netball courts, car parking and a number of buildings and other landscaped 


areas. 


Golder Associates Pty Ltd (Golder) is pleased to provide this proposal for the provision of a combined 


geotechnical and geophysical investigation. A summary of Golder’s proposed scope, method and cost is 


outlined below. 


1.1 Karstic Risk 


Limestone is known to be present throughout the Mt Gambier area. This material is known to be karstic, 


meaning that it can contain cavities (caves and pipes) where the rock has been dissolved by groundwater in 


the geological past. 


The presence of karst features within the limestone presents a range of geotechnical risks that require 


consideration during design and construction.  Potential impacts associated with these features include the 


loss of ground support. 


1.2 Objectives and Limitations 


The SCP brief requires a combined geotechnical test pit investigation and geophysical survey to identify the 


sub-subsurface profile within the nominated areas, including soil and rock level and indicates that the rock 


profile must be sufficiently detailed to ensure fissures and deeper voids are documented accurately to inform 


design. Other sub-surface features (e.g. existing in-ground services) shall also be recorded.  
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To our knowledge there isn’t any remote sensing geophysics technique that can unequivocally assess karstic 


ground conditions such as anticipated at this site, including subsurface voiding, without verification with 


intrusive tests. There are however a number of tests that can be done to screen an area for potential 


fissure/voids although all methods have certain limitations which are largely governed by site characteristics 


and are not unambiguous. These limitations include depth penetration, resolution of subsurface imagery and 


interreferences by site conditions. A combination of non-intrusive methods with intrusive tests are always 


recommended. 


Our proposal is for a geophysical survey that can be used to provide supporting data for the intrusive 


geotechnical investigations and to broadly address the subsurface profile between intrusive investigation 


points. Additionally, the geophysical surveys may serve to identify potential geotechnical risks that warrant 


further targeted intrusive investigations for verification.  


It must be noted that due to the complexity of the ground conditions and the limitations of the available 


technology to fully interrogate karst terrain, residual risk and uncertainty with respect to the actual subsurface 


conditions will exist. Furthermore, even if not present now, it is not possible to rule out the development of 


voids or karst features over time. 


2.0 PROPOSED SCOPE OF SERVICES 


The scope of the investigation is based on the SCP brief provided to us. The Areas of Work plan 


(Attachment A of the SCP brief; presented as Attachment 1 of this letter) shows the geophysical survey 


extent, location of intrusive investigations and location of CBR samples proposed by SCP. Golder’s proposed 


method and scope of investigation includes the following: 


 Preliminaries – Health & Safety; managing the risk of damage to underground services; and a desktop 


review of available published geotechnical information 


 Stage 1 Site Investigations – Geophysical survey  


 Stage 2 Site Investigations – Intrusive test pit investigations. 


These are outlined in more detail in the sections below. 


2.1 Preliminaries 


2.1.1 Health and Safety 


A project specific Health Safety, Security and Environmental Plan (HSSE) will be prepared by Golder prior to 


commencement of the site works. The HSSE Plan provides a risk assessment tool for Golder personnel and 


subcontractors to manage on-site occupational health and environmental risks during fieldwork.  


We can provide DesignInc with a copy of our HSSE plan and SWMS/JSA prior to commencing the field 


investigations if required. These documents will be reviewed and updated once on site for site specific 


hazards, prior to beginning investigations at each location.  


Golder staff will undertake a brief daily health and safety focused ‘toolbox talk’ with our subcontractors which 


will include a review of the HSSE Plan and SWMS in light of the site conditions on the day. The daily toolbox 


will also include review of task objectives and approach, identification of site-specific and task-related hazards, 


measures implemented to control hazards, and safe work practices. Our staff are encouraged to perform 


frequent ‘Take 5’ assessments throughout the day to assess their work and environment for changed or 


unexpected site conditions. 
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We have not allowed for other online site inductions or on-site inductions; and any inductions or site access 


requirements beyond this would be charged on a time and expense basis. 


2.1.2 Managing the Risk of Damage to Underground Services 


Golder will take reasonable steps to identify the locations of potential underground services on-site as part of 


our intrusive test pit investigations. This will include the following steps, in succession: 


 Request information from Dial Before you Dig (DBYD) and immediately surrounding area. This will 


identify currently available information for underground services located in public areas. 


 Request and review all available information from the client/site owner relating to known or potential 


underground services on the site. 


 As far as possible, set out or relocate proposed test pit investigation locations away from known services.   


 Prior to commencing intrusive test pit investigations, engage a specialist underground services locator to 


assess the presence of underground services at the proposed investigation locations and nearby using 


non-intrusive methods (e.g. electromagnetic induction (EMI) and ground penetrating radar (GPR)).  


 Relocate proposed intrusive investigation locations if the available information suggests that there is an 


unacceptable risk of an underground service at or within specified distances from the proposed location. 


2.1.3 Desk Study 


Prior to mobilizing to site, we will carry out a brief desktop review of published geotechnical information. 


2.2 Stage 1 Site Investigations – Geophysical Survey 


2.2.1 Scope of Work and Deliverables 


We propose to conduct the geophysics survey at Mt Gambier Aquatic Centre using the Ground Penetrating 


Radar (GPR) survey method.  Due to the inherent limitations with the GPR method, it is possible that the GPR 


method may not be effective in mapping the rock profile in places. We have also provided an alternative scope 


and costs for carrying out an investigation using the seismic refraction (SR) and Multi-channel Analysis of 


Surfaces Waves (MASW) methods if GPR is found to be ineffective at all or parts of the site (see Section 


2.2.4). Other geophysical methods such as electromagnetic (EM) surveying, electrical resistivity imaging (ERI) 


or microgravity, which are also used for subsurface profiling and void or defect investigations, have been 


deemed unsuitable for the site due to likely interferences and/or high costs. Details of the proposed 


methodologies and their limitations are discussed in Section 2.2.3. 


The proposed scope of work for the GPR survey is as follows: 


 Preparation of Health, Safety, Security and Environmental (HSSE) documentation as per Section 2.1.1; 


 Mobilisation of one experienced geophysicist from the Golder Brisbane office; 


 Undertaking a combined 3 days of GPR surveying at the nominated survey areas, acquiring 
approximately 12 line-km of data.  Data will be quality controlled during and at the end of each field day. 


 The GPR data will be interpreted to define soil layers and rock level, and possible fissures and voids. 
The geophysical results will be correlated with available intrusive data.  


 The deliverables will include: 


▪ Site plan drawings for each area of works that record the area and extents surveyed.  We propose to 
use a GPR system with an integrated DGPS with sub-metre horizontal accuracy. Track plots of the 
recorded GPR lines will be shown in the site plan drawings. As specified, Golder will provide 
drawings at A1 size and a scale of 1:250. 
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▪ All lines will be interpreted, however, due to the large number of proposed survey lines (see  


Section 2.2.2), only selected lines shall be presented with interpreted rock surface levels and sub-


surface features.  Interpreted approximate rock surface levels and other sub-surface features from 


adjacent lines will be gridded to produce depth below ground level (bgl) surface contours, which can 


be converted to rock surface elevations using provided topographic survey information. To achieve 


this, Golder will require client supplied topographical survey. This will preferably be received in 


advance of mobilising to site and data collection.  Golder will not be carrying out topographical or 


feature surveying as part of the geophysics scope. 


▪ Cross section drawings for each area of works will be provided, showing existing ground level and 


interpreted approximate sub-surface rock level. These will be provided at selected locations in 


coordination with the client.  Digital outputs can be provided in a format specified by the client. 


▪ The results of the survey will be based on non-intrusive methods, and although calibrated with 


borehole/test pit data (if available), it will have a level of uncertainty. Verification of the results by 


intrusive testing will be recommended.  


▪ A brief survey report (electronic copy) that provides an overview of the survey methodology, site 


conditions at the time of the survey, data interpretation and findings. Selected GPR sections will be 


provided in an attachment to the report. 


An example GPR figure is provided as Attachment 2. 


2.2.2 Site Conditions and Proposed Survey Quantities 


Based on the SCP brief, ground conditions at the site are understood to comprise layers of soil over limestone 


that is susceptible to sinkholes. Surface conditions at the site include grass, asphalt, concrete, trees/shrubs 


and buildings/structures.  


Table 1 provides the anticipated number of GPR survey lines and their approximate length for the nominated 


area (refer Attachment 1). We note that the nominated survey area is not a uniform shape and as such line 


lengths will vary. Lines have been estimated based on the provided plans and an assumed line spacing of 1 m 


in the northeast to southwest orientation, with tie lines spaced 8m in the northwest to southeast orientation, 


totalling approximately 12 line-km.  The survey will be done where access is safely possible.  


Table 1: GPR Survey Coverage. 


Orientation Number of lines Length (m) 


NE - SW 108 65 to 140 


NW - SE 17 50 to 107 


Total 125 ~12,000 


 


2.2.3 Proposed Methodology 


2.2.3.1 Ground Penetrating Radar 


Ground Penetrating Radar (GPR) is a geophysical method that is used to create high resolution images 


(sections) of the shallow subsurface.  The GPR system consists of two antennas, usually housed in a single 


unit.  The transmitting antenna emits an electromagnetic pulse (in the MHz range) into the ground, which is 


reflected from subsurface structures/objects, voids and/or any other boundaries with different dielectric 


constants and/or conductivity.  These reflected signals are received at the receiving antenna.  
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The antennas are moved stepwise along a traverse, typically mounted on a pushcart (Figure 1), and readings 


are recorded by an integrated computer-controlled acquisition unit at discrete intervals.  At each step, the 


amplitudes of received radar energies are recorded as a function of time, processed in real-time for display 


purposes, and the raw data recorded digitally for later processing and presentation.  A GPR reflection section 


(or radargram) is produced which can be interpreted with respect to the investigation objectives. The depth of 


penetration of the radar signal depends on the frequency of the antennas used and the conductivity of the 


subsurface materials.   


For this survey we propose to have available 160 MHz and 450 MHz (or similar frequency) GPR antennas, to 


allow flexibility in the depth of penetration and resolution for the given conditions on site.  Using these 


antennas, we would typically expect to achieve depth of penetration of 2 m to 4 m below ground level.  The 


GPR data are recorded in time and intrusive information is used to convert the data to depth sections. 


Hyperbolic diffraction analysis is also typically carried out to confirm the time-to-depth conversions. An 


assessment of the effectiveness of each antenna will be made on site during an initial trial and the full survey 


will be completed using the antenna found to provide the optimal resolution and depth penetration in the site-


specific ground conditions.  


 


Figure 1: Example GPR cart setup 


A number of factors can affect the performance of a GPR survey. Conductive ground conditions such as clay 


or high groundwater are of primary concern when collecting GPR data because these often cause an abrupt 


attenuation of the GPR signal, resulting in limited penetration depth. Similarly, concrete rebar or other near-


surface metallic objects are likely to be a hindrance to surveying and data quality because these conditions 


can cause reverberation and limited penetration of the GPR signal.  


Once the percentage of clay exceeds 35%, penetration decreases significantly. If such conditions exist onsite 


then GPR depth penetration will be much less than what we propose to achieve with the selected antennas.  


GPR does not provide information on rock strength. 


2.2.4 Alternative Scope of Work using Seismic Refraction and MASW  


2.2.4.1 Overview 


If GPR is found to be ineffective at all or parts of the site, we propose to carry out a combined seismic 


refraction and MASW survey but with some caveats on the expected outcomes.  The survey will start with 


GPR and an assessment of the GPR data will be made on Day 1 and will be used to determine the course of 


action for the remainder of the survey.  
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The seismic refraction and MASW methods provide compressional-wave (P-wave) and shear-wave (S-wave) 


profiles of the subsurface, respectively, which can be interpreted with respect to soil and rock properties, 


depth to rock and zones of weakness associated with fracturing or voids.  Neither of these methods are able 


to provide the same level of resolution as GPR and production rates are much slower. Where several km’s of 


GPR data can be acquired in a day with a one-person crew, the average production rate for a combined SR 


and MASW survey is approximately 500 line-m per day and requires two crew members. Unlike GPR, seismic 


refraction and MASW will provide information on rock levels and possible broad weak zones but will not be 


able to define discrete voids or anomalies. Resolution is controlled by the geophone spacing and shot density. 


Following the initial assessment with GPR, the proposed seismic scope would be to acquire a grid of seismic 


lines totalling approximately 1500 line-m.  This will result in a grid of lines with an average line spacing of 


between 15 m to 20 m. The combined SR-MASW seismic survey will be carried out using a land streamer with 


24 4.5 Hz geophones at 2 m spacing. The land streamer setup allows the seismic array to be towed/pulled 


across the ground surface to provide surveying efficiencies. Surveying would be carried out by a crew of two 


geophysicists. 


The SR and MASW results will be processed to produce 2D P-wave and S-wave velocity profiles along each 


survey line. Correlations between seismic velocities and intrusive information will be used to interpret the rock 


properties and subsurface profile across the site. 


2.2.4.2 Seismic Refraction (SR) and MASW Methodologies 


The seismic refraction (SR) method is a geophysical method which is used for stratigraphic assessments such 


as the determination of the soil-rock interface. The SR method utilises the P-wave (first arrival) signal of the 


seismic record. The P-wave velocity is directly controlled by the parameters of elasticity (moduli) and density 


of the subsurface strata. The SR method can yield the subsurface P-wave velocity structure, which can be 


used to help infer subsurface stratigraphic and structural characteristics.  


The MASW technique is a seismic method that utilises the dispersive properties of surface waves for the 


purpose of shear wave (S-wave) velocity profiling. MASW measures variations in surface wave velocity with 


increasing distance and wavelength and can be used to infer the rock/soil types, stratigraphy and soil 


conditions. 


One advantage of a combined SR and MASW survey is that the SR method alone is unable to define velocity 


reversals associated with weaker or voided material, whereas MASW does not have the same limitation. SR 


will typically provide a more accurate rock profile compared to MASW.  The P-wave and S-wave information 


and available/estimated density information can be used to provide elastic moduli values.   


However, it should be noted that the seismic methods are limited in their ability to define fissures and voids 


and will likely only be able to define larger zones of weakness which may be associated with such features. 


2.3 Stage 2 Site Investigations – Intrusive Test Pit Investigations 


2.3.1 Fieldwork Methodology 


We propose the following method, based on the requirements set out in the SCP brief, to undertake intrusive 


test pit investigations at the site following completion of the Stage 1 geophysical survey: 


 Excavate twelve test pits at the site, to a maximum depth of 3 m (or shallower refusal) using a 


backhoe/excavator with provision for a rock-breaking attachment to be used at approximately half of 


these locations. Test pits will be positioned at the approximate locations shown in the brief. However, it 


should be noted that the final position of the test pits may require adjustment in the field based on site 


constraints (e.g. access to the location, service, etc.). Immediately following excavation, the test pits will 


be backfilled with spoil and bucket tamped. 
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 Undertake a DCP test from the existing ground surface to a depth of 1.5 m or shallower refusal (as per 


guidelines given in AS1289.6.3.2) adjacent to each test pit location. 


A Golder field engineer will be on site during the investigation to log and photograph the subsurface materials 


encountered, collect samples for possible laboratory testing, and undertake field testing.  Investigation 


locations will be recorded using a handheld GPS, which is accurate to within ±5 m horizontally, and measured 


from existing site features (if appropriate). 


2.3.2 Geotechnical Laboratory Testing 


We have made an allowance for geotechnical laboratory testing in our costing. The number and type of tests 


will be confirmed after completion of fieldwork. For budgetary purposes, we have made an allowance for the 


following testing: 


 Atterberg limits (AS1289.3.1.2, 3.2.1, 3.3.1 and 3.4.1) – 4 tests 


 Particle Size Distribution (PSD) (AS1289.3.6.1) – 4 tests  


 Soaked California Bearing Ratio (CBR) with Standard Compaction (AS1289.6.1.1, AS1289.5.1.1) –  
5 tests 


 Field Point Load Strength Tests – 6 tests 


 Chemical testing for exposure classification – 3 tests. 


2.4 Geotechnical Assessment and Reporting 


Following the completion of laboratory testing, we will prepare a geotechnical report. The following will be 


included in the report: 


 Summary of the scope of works undertaken 


 Investigation location plan referencing handheld GPS coordinates 


 Site description including photographs 


 Test pit logs, including observations of fill and groundwater if encountered 


 Results of the field and geotechnical laboratory testing 


 Site classification in accordance with AS2870 


 Site sub-soil classification in accordance with AS1170.4 


 Geotechnical design parameters including shear strength and friction angle 


 Design CBR value for pavements 


 Allowable bearing capacity for shallow footings and settlement estimates 


 Earth pressure coefficients for retaining wall design, and 


 Comment on geotechnical construction issues (e.g. site preparation, excavatability, temporary and 


permanent batter slopes, re-use of site won materials, drainage etc).   


The geophysical survey report will be appended to the geotechnical report. 
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3.0 COSTS 


3.1 Cost Estimates 


We have provided a cost estimate for the above scope of work in Table 2 below.  


Provisional sums for a combined SR and MASW surveyed are provided in Table 3.  These costs would be in 
addition to one day of the GPR survey and reporting costs specified in Table 2 plus the costs for the other 
scope items presented in Table 2. 


Table 2: Cost Estimate 


Item Description 
Cost Estimate  


(excl. GST) 


1 Preliminaries & Project Management  


1a Preliminaries and project management: including preparation of HSSE 
documents, DBYD, engagement of subcontractors 


$2,670 


1b Desktop review of available information 
(4 hours for senior geotechnical engineer) 


$1,015 


 Sub-total for Preliminaries & Project Management (excl. GST) $3,685 


2 GPR Survey*  


2a Mobilisation and demobilisation (from Brisbane)  $7,645 


2b GPR Survey (3 days on site)  $9,225 


2c GPR Analysis  $9,295 


2d Reporting  $3,470 


 Sub-total for GPR Survey (excl. GST) $29,635 


3 Geotechnical Test Pit Investigation  


3a Golder field engineer – mobilisation and demobilisation from Adelaide $1,375 


3b Golder field engineer – field supervision plus expenses, including vehicle and 
fuel, and field equipment. 
(22 hours for Golder field engineer) 


$3,905 


3c Service locating subcontractor – services clearance including mobilisation 
and demobilisation (from Adelaide) 


$4,930 


3d Excavating subcontractor – test pit excavation using backhoe/excavator   $3,960 


3e Geotechnical Laboratory testing  
(provisional sum, based on test schedule presented in Section 2.3.2) 


$2,555 


 Sub-total for Geotechnical Test Pit Investigation $16,725 
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Item Description 
Cost Estimate  


(excl. GST) 


4 Geotechnical Report  


 Sub-total for Geotechnical Report $4,740 


 Total (excluding GST) $54,785 


* Note: the per day GPR survey costs, including data analysis (excluding mobilisation and demobilisation), is 


$6,170 (excl. GST). 


Table 3: SR and MASW Provisional Survey Costs (if required) 


Item Description 
Cost Estimate 


(excl. GST) 


5 Seismic Survey**  


5a Mobilisation / Demobilisation $6,320 


5b SR-MASW Survey $11,885 


5c SR-MASW Analysis $8,810 


 Sub-total for SR and MASW Survey (excl. GST) $27,015 


** Note: the per day SR and MASW survey cost, including data analysis (excluding mobilisation and 


demobilisation), is $6,900 (excl. GST). 


3.2 Schedule of Rates 


The following rates (excl. GST) will apply for standby or variations in scope requested by the client (refer 


Table 4). Subcontractors and other expenses will be charged at cost plus 10%. 


Table 4: Schedule of rates 


Item Rate (excl. GST) 


Principal Geotechnical Engineer $295/hour 


Senior Geophysicist  $225/hour 


Senior Geotechnical Engineer  $180/hour 


Intermediate Geophysicist $165/hour 


Junior Geophysicist / Field Engineer $125/hour 


GPR equipment (multiple antennas) $925/day 


SR/MASW equipment $300/day 


Accommodation and meals (per person) $250/day 


Vehicle hire $120/day 
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4.0 TIMING 


Timing for commencement of the geophysical survey and/or test pit investigation will be dependent on the 


availability of the equipment, personnel and sub-contractors. We typically require a minimum of 2 weeks’ 


notice prior to mobilising to site, however, we will confirm availability after award. 


Our expected fieldwork duration for each stage is as follows: 


 geophysics investigation (GPR survey) – 3 days on site 


 test pit investigation (including services clearance and test pit excavation) – 2 days on site. 


Our report will be available two to three weeks after completion of fieldwork to allow for laboratory testing. 


5.0 ASSUMPTIONS AND EXCLUSIONS 


Costs are subject to the following assumptions and exclusions. Should conditions not reflect these, the costs 


may be varied in consultation with DesignInc: 


 Permission to access the site to carry out the work will be arranged by others. Any permits/clearances 


required for environmental, aboriginal heritage or other access requirements will be provided by the client 


and these will be advised at the time of commission. No responsibility will be accepted for damage other 


than that arising from negligence of Golder. No responsibility or liability will be accepted for any 


consequential loss under any circumstances. 


 No allowance has been made for any site inductions that may be required to access site. 


 It is assumed that there are no restrictions on working hours for fieldwork and that we can work normal 


weekday working hours.  


 Geotechnical investigations and geophysical survey can occur without the need for standby or 


interruptions caused by other site-based activities or weather conditions. 


 Cost for fieldwork delays outside the control of Golder will be invoiced at our standard hourly rates. Our 


cost and program assume that work can be undertaken in a single mobilisation and does not allow for 


standing time in the event of weather conditions being unsuitable for drilling or for working if extreme or 


catastrophic bushfire danger ratings are forecast. 


 Investigation locations will be able to be positioned away from road corridors sufficiently such that traffic 


management will not be required. No allowance has been made for any required traffic management.  


 Geophysical survey: 


▪ The geophysical scan lines will provide results from non-intrusive testing and will be indicative only.  


▪ Information about the subsurface will only be recorded directly below the geophysical scan line.  


▪ Should the proposed survey areas not be pegged prior to mobilisation, Golder will locate the 


provided geophysics survey line start and end points using a hand held GPS to ±5 m accuracy.  GPR 


data will be recorded with an integrated DGPS with sub-metre accuracy however it is not possible to 


navigate to defined locations using this system. 


▪ We assume that the ground surface along each of the GPR lines will be flat and clear of any surface 


obstructions. 
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▪ If the SR survey is deemed necessary, it is assumed that this will be undertaken in the same 


mobilisation as, and immediately after, the GPR survey.  


▪ In order to process the seismic data, topography information is required. We assume that the client 


will provide topographic survey data of the site prior to processing of the seismic data is underway. 


▪ Extraneous noise (power lines, vibration from traffic, drilling rigs, underground utilities, rain and 


winds) interferes with the seismic refraction measurements and reduces data quality. If such 


conditions are found to exist on site, then the client will be informed before deciding further course of 


action. 


▪ Geophysical work cannot be completed when it is raining. Costs associated with delays due to 


weather after mobilisation or other causes outside of Golder’s control, will be charged to client at the 


specified standby rates plus any expenses incurred. 


 Intrusive test pit investigation: 


▪ The Client will provide details of the locations of all underground services within the site and any 


damage due to inaccurate or incomplete information or failure to provide details will not be Golder 


responsibility. We have not allowed for non-destructive drilling (NDD) as part of services clearance. 


▪ No allowance has been made for changes to the scope of work outlined above that may be 


considered necessary as a result of fieldwork observations or on receipt of the testing results.  


▪ Test pits will be backfilled with excavated spoil and tamped to reinstate. Excess spoil will be 


mounded at the surface. No responsibility will be accepted for damage or future repairs other than 


that arising from negligence of Golder. No responsibility or liability will be accepted for any 


consequential loss under any circumstances.  


▪ No allowance has been made for transportation and disposal of excess spoil. 


 No allowance has been made for a contamination investigation or for a groundwater assessment.  


 Comments relating to excavatability will be based on observations made during the test pit excavations 


and the results of the geophysical survey. We have made an allowance in our cost estimate for the use 


of a rock breaker at around half of the test pit locations. However, we have not allowed additional time on 


site to undertake a standalone excavatability/rippability assessment. 


6.0 TERMS AND CONDITIONS 


We propose that the work is undertaken in accordance with Golder’s Terms and Conditions for Professional 


Services (LEG01, RL13), provided as Attachment 3.  


Prior to commencement of these professional services, we require written acceptance from the client or the 


authorised agent who is directly responsible for payment of our invoice, prior to commencement of the work.  


Progress invoices may be issued and payment in full of each invoice is due within 30 days of issue.  


This proposal is valid for a period of 60 days. 
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7.0 CLOSURE 


Thank you for the opportunity to submit a geotechnical proposal for this project. We look forward to the 


opportunity of working with DesignInc on this project. If you have any questions regarding the contents of this 


proposal, please contact Derek Arnott or Adelaide Harbison on 8213 2100. 


Yours Faithfully, 


Golder Associates Pty Ltd 


 


Adelaide Harbison Derek Arnott 


Geotechnical Engineer Principal Geotechnical Engineer 


AMH/DA/jd 


Attachments: 1 – Areas of Work plan (provided to Golder by DesignInc) 
2 – Example GPR figure 
3 – Golder’s Terms and Conditions for Professional Services (LEG01, RL13) 


 


 
https://golderassociates.sharepoint.com/sites/109563/project files/1 proposal and project management/p19123667-001-l-rev0.docx 
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ATTACHMENT 1 


Areas of Work Plan (provided to 


Golder by DesignInc) 


 


 


 







Outline Brief  Page 3 of 3 
 


ATTACHMENT A 
Areas of Work 
 


Geophysical Survey extent  


Intrusive Investigation 


 Obtain CBR Values 
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ATTACHMENT 2 


Example GPR figure 
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 GAP Form No. LEG01 RL13 


12/2018 


 
Golder Associates Pty Ltd (“Golder”) and its client (“Client”) (as described in the proposal (“Proposal”) to which 
these terms and conditions are attached, or in which they are referred to as the case may be) agree that the 
services to be provided by Golder described in the Proposal, including any variations (collectively, “Services”) will 
be provided under the terms of the Agreement (as that word is defined in the following sentence). Collectively the 
Proposal and these terms and conditions form the entire contract (“Agreement”) between Client and Golder.  
1. Standard of Care – Golder shall provide the Services with such skill, care and diligence as is ordinarily 


exercised by consultants in similar circumstances at the time the Services are provided. Golder will allow 
Client the opportunity to provide feedback regarding the provision of the Services at any time. 


2. Site Disturbance – Where fieldwork activities are undertaken as part of the Services, in the normal course of 
work some ground disturbance will occur. Unless expressly described in the Proposal or required by law, 
Golder’s responsibility to make good any such disturbance shall be limited to uncompacted backfilling of test 
pits and surface-plugging of boreholes not otherwise capped. Any other repair or re-instatement of pavements 
or other surface finishes shall be Client’s responsibility. 


3. Right of Entry, Permits, Site Information and Utilities - Client shall obtain all necessary permits and 
licenses and provide right of entry for Golder and its subcontractors to carry out the Services. At its own cost 
Client shall provide to Golder in advance all relevant and necessary information, documents and other 
particulars concerning the provision of the Services including, but not limited to, any on-site hazardous 
materials and underground utilities. Golder shall be entitled to rely on such information.  


4. Health and Safety – Golder shall comply with all the obligations relating to workplace health and safety that 
are imposed upon it by law. Unless expressly stated, the Agreement is not intended to impose upon Golder 
any obligation relating to workplace health and safety in addition to those necessarily imposed upon Golder 
by law. At no time shall Golder be deemed to be in control of the project site unless by prior written agreement 
with Client in connection with specific Services. Client shall provide any environmental, health, or safety 
policies or procedures it requires Golder to abide by during provision of the Services. If no such policies or 
procedures are provided, Golder will abide by its own policies and procedures in the provision of the Services. 
If in Golder’s opinion it is at any time unsafe to continue to provide Services, Golder may suspend the Services 
without penalty until the unsafe condition is rectified.  


5. Payment – Client shall pay to Golder fees and expenses as set out in the Proposal without set off or deduction. 
Where the Agreement has been entered into or authorised by an agent of Client (or a person appearing to 
have authority to act as an agent of Client), the agent and Client shall each be jointly and severally liable for 
payment of all accounts due to Golder under the Agreement. All amounts payable by Client to Golder shall be 
paid within thirty (30) days of the date of the invoice. Any amount not paid within that period shall attract 
interest from the date of the invoice until payment at a rate of 1.5% per month plus any debt collection fees. 
Client shall notify Golder within ten (10) days of receipt of an invoice of any dispute regarding the invoice and 
the parties will promptly meet to resolve the dispute. Unless timely notification is received by Golder, the 
invoice will be deemed to be valid and payment due. 


6. Rates – The rates set out in the Proposal are applicable to the Services for 6 months after the entering into of 
the Agreement. Thereafter the rates will be reviewed by Golder and may be increased having regard to market 
conditions or other circumstances relevant to the cost of providing the Services. 


7. Insurance -  
(a) Golder shall effect and maintain the following insurances: 


(i) public liability insurance; 
(ii) workers’ compensation insurance; and  
(iii) professional indemnity insurance. 


(b) The public liability insurance shall be for a reasonable amount having regard to the nature and scope of 
the Services and shall be maintained for the entire duration of the Agreement. 


(c) The workers’ compensation insurance shall be effected and maintained in accordance with the applicable 
Australian, State or Territory legislation. 


(d) The professional indemnity insurance shall be for a reasonable amount having regard to the nature and 
scope of the Services and shall be maintained for the duration of the Agreement and for a period of not 
less than one (1) year thereafter. 


8. Limitation of Liability (Consumer Guarantees) – In this clause and in clause 9 below: 
(a) “The Australian Consumer Law” has the meaning given to it in section 4 of the Competition and Consumer 
Act 2010 (Cth); 
(b) “Consumer” has the meaning given to it by section 3 of the Australian Consumer Law; and 
(c) “Consumer Guarantee” means, in relation to the Services, any guarantee which the Australian Consumer 


Law requires Golder to provide, or deems Golder to have provided, to Client. 
If, in relation to the Agreement, Client is a Consumer then: 
(d) The provisions of the Agreement other than paragraph (e) below are negated and of no effect to the extent 


that any of them limit or exclude, or might but for this clause be construed to purport to limit or exclude, 
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the liability of Golder under the Australian Consumer Law for any failure by Golder to comply with a 
Consumer Guarantee; and 


(e) Golder’s liability under the Australian Consumer Law for any failure to comply with a Consumer Guarantee 
is limited to: 


(i) supplying of the Services again; or 
(ii) payment of the cost of having the Services supplied again. 


(f)  Unless the Australian Consumer Law requires otherwise, the remedy provided to Client under paragraph 
(e) above in any particular instance shall be at Golder’s reasonable discretion. 


9. Limitation of Liability (other than Consumer Guarantees) – Except for any failure by Golder to comply with 
a Consumer Guarantee, to the extent permitted by law: 
(a) Golder shall not be liable to Client for, or in connection with, any indirect, consequential or special losses 


(including, without limitation, loss of revenue, loss of profit, loss of business opportunity, payment of 
liquidated damages under any other agreement or payment of any penalty) however arising (including 
arising out of any negligence); and 


(b) To the extent that liability is not excluded by paragraph (a) above, the liability of Golder to Client arising out 
of performance or non-performance of the Services, whether under law of contract, tort (including 
negligence) or otherwise, shall be limited in aggregate to the cost of rectifying the Services (including, if 
necessary, supplying all or part of the Services again), or the amount of $300,000, whichever is the lesser; 
and 


(c) In any event, Golder is deemed discharged from all liability to Client for and in connection with the Services, 
whether under the law of contract, tort, or otherwise, on the expiration of one (1) year from; completion of 
the Services, the date of invoice in respect of the final amount claimed pursuant to Clause 5, or termination 
of the Agreement, whichever is earliest to occur. Client shall not thereafter be entitled to commence any 
action or claim whatsoever against Golder in respect of the Services. 


In this clause 9, references to Golder shall be construed as references to, collectively, Golder, its employees, 
officers, directors, agents, sub-consultants and sub-contractors. 


10. Ownership and Use of Work Product - Intellectual property and copyright (“IP”) in all drawings, reports, 
specifications, calculations, software, and other documents created or provided by Golder as part of the 
Services shall remain the property of Golder. Subject to Client complying with its obligations under the 
Agreement, Client shall upon payment own all deliverables provided to it as part of the Services and Golder 
grants to Client a non-exclusive, non-transferable license to use IP for the purposes described in the Proposal. 
Client shall not use or make copies of the deliverables in connection with any work not included in the Proposal 
without prior written consent from Golder. If Client is in breach of any obligation to make a payment to Golder, 
Golder may revoke the license to use the IP and Client shall return to Golder all originals of deliverables 
provided under the Services and any copies thereof. 


11. Third party reliance - Unless expressly agreed by Golder, Golder’s obligations under the Agreement and 
otherwise in connection with the provision of the Services are owed to Client only and to the extent permitted 
by law the Agreement negates and prevents the existence of any obligation upon Golder to any person other 
than Client in connection with the Services. Client indemnifies Golder against any claim arising from 
unlicensed use of or reliance on the Services including any deliverable. For the purposes of the Services under 
this Agreement Golder agrees to the Client disclosing any deliverables produced under this Agreement to third 
parties such disclosure to be conditional on the third parties entering into a reliance agreement with Golder 
and the Client on terms and conditions which have the effect  that the liability of Golder collectively to the 
Client and the third parties, shall not be more than the liability Golder would have had to the Client in connection 
with the provision of the Report under this Agreement.  


12. Confidentiality – Subject to Clause 13 below, neither Client nor Golder shall disclose to any third party any 
confidential information provided by the other unless; required by law, the information is already available to 
the public, or the other consents to the disclosure. 


13. Publicity – Client consents to Golder’s use of a general description of the Services and general images of the 
Services in Golder’s internal and external marketing materials including resumes, proposals, and promotional 
materials.   


14. Dispute - Any dispute between Client and Golder shall be notified in writing by the aggrieved party to the other 
within 7 days of the onset of the dispute. Within 7 days of notification, the senior representatives of the parties 
shall meet, without legal representation, and in good faith attempt to resolve the dispute. If the dispute cannot 
be resolved the parties will refer the dispute to mediation. Notwithstanding the existence of any dispute, the 
parties agree to continue to perform all obligations under the Agreement other than those genuinely in dispute. 


15. Termination - Either party may terminate its obligations under the Agreement either in the event of a 
substantial breach by the other party of its obligations if the breach has not been remedied within 30 days of 
a written notice to do so, or without cause upon giving the other party 30 days' written notice of its intention to 
do so. Golder may suspend or terminate its obligations under the Agreement in the event of any amount 
payable to Golder for the Services being outstanding for more than 30 days. 
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16. Assignment - Neither party may assign the Agreement without the prior written consent of the other party. . 
17. Sub-consultants - If Golder considers it appropriate to do so, it may engage any one or more sub-consultants 


to assist Golder in providing the Services. Any such sub-consultant may be related to Golder. Client 
acknowledges and agrees that it will not have any legal recourse to, and waives any claim, demand or cause 
of action against any of Golder’s related companies and their employees, officers and directors and agents, 
engaged in performing part or all of the Services, provided that; Golder will remain liable to Client in 
accordance with the terms of the Agreement for the negligent acts and omissions of a related sub-consultant 
committed in performing the Services. 


18. Illegal Conduct - if Golder believes that under any law in relation to fraud, bribery or corruption (whether or 
not that law is the law of the jurisdiction in which the Services are performed) Golder is required, or it is prudent 
for Golder, to take action of any kind, Golder shall be entitled to take such action and, provided that Golder 
acts in good faith, in taking such action Golder shall not incur any liability (including any penalty) under the 
Agreement or otherwise.  The action that may be taken by Golder under this clause includes, but is not limited 
to: 
(a) Alerting Client to any fact or matter of which Golder becomes aware; 
(b) Informing any government or other body or officials of any fact or matter; and 
(c) Terminating the Agreement upon either any period of notice or immediately as appears to Golder to be 


appropriate in the circumstances. 
19. Miscellaneous – 


(a) The Agreement shall be subject to either the laws of the State of Australia where the Services are provided 
or, if the Services are provided outside of Australia, the laws of the State of Australia which is the location 
of the Golder office that is the source of the Proposal. 


(b) The Agreement is the entire agreement between the parties for the provision of the Services in the Proposal 
and supersedes all other agreements, representations, correspondence, and discussions in connection 
with the Services. In particular, no terms incorporated into or referenced by any purchase order, however 
and whenever presented, shall at any time operate to add to, amend or substitute for the terms of the 
Agreement. 


(c) An interpretation of the Agreement that results in all of its provisions being enforceable is preferred to an 
interpretation that does not so result.  Any provision which could be given an interpretation which would 
cause it or any other part or all of the Agreement to be void or unenforceable shall, so far as possible, be 
read down to the extent necessary to permit all parts of the Agreement to be enforceable. If, despite the 
application of this clause, a provision of the Agreement is void or unenforceable, such provision shall be 
severed from the Agreement and the rest of the Agreement remain in force. 


(d) Nothing in the Agreement or in the performance of the Services shall be construed as creating a 
relationship of agency, partnership, or other relationship other than that of client and consultant between 
the parties. 


(e) If there is any inconsistency between the terms of the Proposal and these terms and conditions, these 
terms and conditions shall prevail unless the relevant part of the Proposal expressly states or necessarily 
implies that it is to prevail, in which case it shall prevail. 


 
This agreement is executed on behalf of the Parties by their authorised representatives and is effective as of the 
date of execution. 
 
GOLDER ASSOCIATES PTY LTD 
 


 


 
Per:    
 
 
 


Authorised Representative 
 
Name: 


 
Title: 


 
Date: 
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Authorised Representative 
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Title: 


 
Date: 
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