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1 Introduction 
1.1 Background 
The Murrumbidgee to Googong Water Transfer is one of the recommended options for delivering 
improved security to the water supply for the ACT and Region. It involves pumping water from the 
Murrumbidgee River (within the ACT) and transferring it via a pipeline to Burra Creek (in NSW), from 
where it will flow for approximately 13.2 km to the Googong Reservoir.  

The Murrumbidgee to Googong Water Transfer is located within the ACT and NSW and impacts on 
Commonwealth owned land. 

In order to secure NSW Planning consent a Preferred Project Report (PPR) was completed for the 
Murrumbidgee to Googong Water Transfer (the Project) in December 2009.  Following review of the 
PPR, the NSW Department of Planning (DoP) conditionally approved the proposal. 

Since receiving Planning Approval the proponent has continued detail design and optimisation of the 
scheme.  These processes included a review of the pipeline materials that will be used and the inherent 
performance and use characteristics there-off. 

In finalising the pipeline materials the proponent has become aware of a potential matter relating to the 
pipeline materials proposed.  This problem relates to the leaching of soluble aluminium and hydroxide 
(OH-) ions from the pipe linings, particularly after extended shutdown periods, with an associated result 
in a pH rise in water stored in the pipeline.  The proponent wishes to construct CO2 dosing infrastructure 
near the outlet structure that will be used to correct any pH changes that may occur as a result of the 
pipeline materials used.  The CO2 dosing infrastructure was not specifically mentioned in the Preferred 
Project Report (PPR) that was prepared for the Murrumbidgee to Googong Water Transfer.  This 
assessment has been prepared to allow a consistency assessment to be undertaken by the Independent 
Auditor for the project, to confirm that the proposed work is consistent with the initial assessment and 
Project approval that was received in 2010. 

 

1.2 Materials review and problem 
The use of cement linings is associated with leaching of substances into the water that is being 
transferred, and specifically the leaching of hydroxide ions, which result in the rise of the pH in the 
potable water in the pipe in Ordinary Portland Cement (OPC) lined piping, and soluble aluminium from 
High Alumina Cement (HAC) mortar lining. 

Leaching is generally exacerbated in circumstances where the water in contact with the lining is of low 
alkalinity (i.e. soft water such as Murrumbidgee water) and particularly in pipelines with low flow rates 
and particularly in pipes with stagnant water.  Leaching of hydroxide ions also results in a loss of the 
cement lining in the pipe over time (i.e. a loss of corrosion protection over time and asset life reduction). 

Testing conducted by the BWA on the impacts of OPC and HAC cement lining of both MSCL and DICL 
pipes showed that seal coating of these pipes would have had no major difference to elevated pH levels 
after being subjected to inundation by water. It was, therefore, concluded that seal coating of the DICL or 
MSCL pipes would not be undertaken due to this small difference in pH level and the manufacturer of the 
DICL pipe could not guarantee the effectiveness of the internal pipe coating as:   

 
• the seal coat will not provide the expected service life as experienced on OPC lining; and 
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• the seal coat may delaminate from HAC mortar resulting in stranding of the coating impacting on 
the operation of the mini-hydro. 

Two possible water quality impacts have been identified from the M2G pipeline lining materials: 

• Leaching of soluble aluminium (Al) from the HAC lining of the DICL pipe; and 

• pH rise in water in the pipeline due to the leaching of hydroxide (OH-) ions from the OPC and  
HAC linings, particularly after extended shutdown periods (i.e. one month or longer). 

 
Leaching of aluminium from the HAC lining 
The leaching of aluminium from the HAC lining of the pipeline is anticipated based on the low alkalinity of 
water in the Murrumbidgee River, particularly in the early years of pipeline operation.  This conclusion is 
supported by information from the US EPA paper “Permeation and Leaching” which states that: 

“Aggressive, soft, and poorly buffered (i.e. low alkalinity) water promote aluminium leaching from 
cementitious materials”. 

 

A pH rise in water stored in the pipeline 
The leaching of hydroxide (OH-) ions from the OPC and HAC linings, particularly after extended 
shutdown periods (i.e. one month or longer) is anticipated to result in a pH rise in water stored in the 
pipeline for extended periods. 

Testing of the potential pH increase in water in contact with uncoated HAC pipe lining has been 
undertaken by the BWA and shows that a likely pH rise of circa 1 – 2 pH units for water stored in the 
pipeline for a period in excess of 72 hours may be experienced. 

The likely change in pH and leaching of soluble aluminium may, if uncontrolled, impact on the water 
quality and habitat values of the aquatic environs of Burra Creek.  The NSW project approval at condition 
2.1 requires: 

Condition 2.1: The Proponent shall comply with section 120 of the Protection of the 
Environment Operations Act 1997 which prohibits the pollution of waters. 

 

The likely leaching, as well as the potential impacts on the project’s performance against Condition 2.1, 
warrant consideration. 

The BWA investigated these risks and found that the expected aluminium concentrations in the 
discharged water are likely to be similar to or lower than those experienced naturally in Burra Creek and 
hence pose no ecological risk to Burra Creek. 

Impacts of pH changes may be more severe and require management.  The proponent is proposing the 
construction of carbon dioxide (CO2) dosing infrastructure as part of the mini hydro facility, which will 
operate to correct the pH of water at the downstream side of the mini hydro, prior to release in Burra 
Creek. 
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1.3 Make-up of the pipeline 
The M2G pipeline upon construction will comprise 690 m of DN1000 mild steel cement lined (MSCL) 
pipe and 11,600 m of DN1000 ductile iron cement lined (DICL) pipe.  All pipeline fittings on the DICL 
section are epoxy lined. 

All MSCL piping is OPC lined and ‘seal coated’ which is the industry standard for MSCL pipelines with 
OPC lining and will reduce opportunities for leaching to occur. 

The DN1000 DICL pipe for the M2G will have an alumina cement (HAC) mortar lining as decided in 
January 2011 at the time of ordering pipe.  It is not proposed to seal coat the DICL pipe. 
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2 The Project 

2.1 The Approved Scheme 
The Murrumbidgee to Googong Water Transfer was approved by the NSW Planning Minister on 31 
March 2010.  The approved project included circa 12km of transfer pipeline with operating infrastructure 
(air and scour valves and vents), a mini-hydro facility and a discharge structure on Burra Creek in the 
vicinity of the intersection between Williamsdale and Burra Roads near the township of Burra. 

The PPR described the mini-hydro facility and discharge infrastructure as follows: 

Mini-hydro power generator 

The mini-hydro power generator will be located near the outlet structure within the pipeline construction 
corridor away from the immediate environs of the Burra Creek bank to minimise local impacts and to 
protect the infrastructure from flooding. 

The power will be transferred to the high lift pump station via an underground cable in the same trench 
as the water transfer pipeline. 

The mini-hydro power generator will have a footprint of approximately 30 m x 25 m, however the majority 
of this facility will be located underground and will not be visible. Earth mounds will be constructed 
against the structure to assist in the mitigation of visual impacts. Visual elements will include one side of 
the facility with access doors, an access road (existing) and car parking area, air vents and a hand rail 
around the roof of the structure. 

 

Outlet structure 

The outlet structure will be located on the west bank of Burra Creek approximately 60m upstream from 
the low level crossing on Williamsdale Road, near the junction of Burra and Williamsdale roads. 

The visible elements of the outlet structure will comprise a concrete topped outlet stretching 
approximately 12 m along the creek bank with a 250 mm grated opening. There will also be pipeline 
scour valves and air valves in the vicinity of the outlet structure. Other works associated with the outlet 
structure will include ground modelling/re-contouring along the bank of the creek and rehabilitation 
planting in the immediate surrounding area. 

 

2.2 CO2 Dosing System  
The proposal is to include CO2 dosing infrastructure at the mini-hydro facility.  The proposed 
infrastructure will generally be constructed within the construction footprint that was approved for the 
mini-hydro facility and will be wholly contained within the zone of disturbance associated with the 
construction of the Mini-hydro facility and discharge pipeline and discharge structure. 

The size of the proposed carbon dioxide dosing facility is relatively minor and will be constructed on an 
area of circa 13 sqm, immediately adjacent and to the east of the mini-hydro building.  This area has 
been shown as part of the mini-hydro facility building in the PPR. 
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The infrastructure will comprise of: 

• CO2 Dosing infrastructure within a secure enclosure that include: 

o A 3.6m high x 1.74m diameter CO2
 storage vessel; 

o CO2 Vaporiser, 

o CO2 injector;  

• Supporting infrastructure such as pipework, valving and engineering services; and 

• 4.8m x 3.5m secure cage enclosure with gates and signage. 

 

The infrastructure is designed to be in keeping with the mini-hydro building style and will not project 
above the roof line of the adjacent building.  It will be partly screened by vegetation and the earth 
embankment located to the south of the mini-hydro building. 

Dangerous goods licensing will be required for this facility, and will be managed through the vessel and 
gas supply contractor. 

Drawings GHD-M2G-MHY-Cl-DRG-2000: Site Plan, and GHD-M2G-MHY-Cl-DRG-2010: Section A 
describe the proposed CO2 dosing facility and are included in Appendix A of this report. 

 

2.3 Operation of the CO2 Dosing system 
The CO2 Dosing system will be temporarily installed and operated as it is anticipated that over time the 
requirement for pH correction will reduce as leaching of hydroxide (OH-) ions from the OPC and HAC 
linings will reduce over time and as transfers occurs.  It is anticipated that the need for pH correction and 
the operation of this facility may no longer be required within 5 years from commissioning. 

Dosing will be associated primarily with the initial release of water that was within the pipeline during the 
period when the system was in-operative, and initially may also require minor levels of dosing during 
initial operations. 

Dosing levels are automatically controlled in “real time” to ensure that the minimum CO2 dose is added to 
the water to affect the pH correction sought.  PH monitoring equipment will be installed to manage this 
process. 

The operational requirement for this facility includes the delivery of CO2 via a CO2 tanker as and when 
required.  It is anticipated that the initial frequency of CO2 deliveries will be less than 1 truck/fortnight and 
that this will reduce over time as the need for dosing diminishes.  The requirement for CO2 dosing will 
disappear over time and deliveries are not considered a permanent impact.  System monitoring will be 
conducted via the approved telemetry system and will not require attendance to site, except for periodic 
system maintenance.  This will be performed in conjunction with site visits associated with the mini-hydro 
facility. 
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2.4 Objectives 
The objective of the CO2 dosing system is to temporarily facilitate the correction of the pH of water at the 
downstream side of the mini hydro, prior to release in Burra Creek. 

 

2.5 Planning Approval Context 
Planning for the Project commenced in 2005 as part of ACTEW Corporation’s water security program.  
Planning approvals for the project were obtained from the following authorities: 

• NSW Department of Planning; 

• ACT Planning and Land Authority; 

• Department of Sustainability, Environment, Water, Population and Community (SEWPAC) (previously 
Department of Environment, Water, Heritage and the Arts - DEWHA); and 

• National Capital Authority. 

 

2.5.1 NSW Planning Approval  
The Project has been assessed under Part 3A of the NSW Environmental Planning and Assessment Act 
1979.  A period of approximately 2 years has been spent fulfilling NSW DoP requirements starting with 
the application for Part 3A approval through to receipt of project approval in March 2010 (note: this 
excludes the time period for addressing the Conditions of Approval) including preparation of the PPR.  
The proposal received conditional approval that include to both construction and operational 
requirements. 

 

2.5.2 ACT Planning Approval and Development Application  
An EIS was prepared for the Project to meet the ACT approval requirements.  ACT Planning Approval 
was obtained in August 2010. 

 

2.5.3 Commonwealth EPBC Approval Requirements 
The project was “referred” to DEWHA/SEWPAC in October 2009 as per the requirements under the 
Environmental Protection and Biodiversity Conservation (EPBC) Act 1999 and a Public Environment 
Report (PER) was prepared.  Project approval was received on 29 October 2010. 

 

2.5.4 National Capital Authority (NCA) Works Approval 
Works Approval from the NCA has been received to construct the pipeline across the Monaro Highway 
Road Corridor. The application for Works Approval was lodged in June 2010 and approved in August 
2010. 

 

2.6 Context of the Land 
The land upon which the CO2 dosing infrastructure will be constructed is in the Williamsdale Road 
reserve and is “state” land.  Project approval for the Murrumbidgee to Googong Water Transfer included 
construction of engineering infrastructure at this location. 
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3 Impact Comparison Assessment 
3.1 General 
The impacts of the proposed CO2 dosing system should be considered in accordance with the 
assessments, prepared for the Murrumbidgee to Googong Water Transfer PPR and the NSW Part 2 
approval conditions.  This will allow consideration whether the proposal is consistent with the project 
approval. 

The EIS has been prepared in accordance with the Director General (NSW Department of Planning) 
requirements (summarised in the table below).  In order to consider the consistency of this proposal 
against the original approval (dated 31st March, 2010) the impacts during construction and operation is 
considered in the assessment below. 

 

Table 3.1 Director General requirements relevant to the CO2 Dosing System 

DG 
Requirements 

Impact Timing Relevant to 
Assessment 

Comments 

Water Quality 
and 
Hydrology 

Construction and Operation Yes Minor risk during Construction, more 
likely impact during Operation 

Flora and 
Fauna 

Construction and Operation Yes Minor risk during Construction, more 
likely impact during Operation 

Heritage Construction  Yes Minor risk during Construction, no 
impact during Operation 

Traffic and 
Transport 

Construction and Operation Yes Minor risk during Construction, minor 
additional impact during Operation 

Spoil 
Management 

Construction  Yes Minor risk during Construction, no 
impact during Operation 

Soils and 
Ground Water 

Construction and Operation Yes Minor risk during Construction, no 
impact during Operation 

General 
Environmental 
Risk/Impact 

Construction and Operation Yes Minor risk during Construction, minor 
or no additional impact during 
Operation 

 

M2G-GHD-Tmm_WA-003-0-01 

MURRUMBIDGEE TO GOOGONG (M2G) CO2 DOSING SYSTEM AT MINI-HYDRO INFRASTRUCTURE 
CONSISTENCY ASSESSMENT OF IMPACT 7

 
M2G Route Alignment Section A 



 

3.2 Natural Environment (Habitats, Flora and Fauna) 
Impacts on the natural habitat during construction of the CO2 dosing system is minimal as the proposed 
works will be contained wholly within the approved works area that will be used for construction of the 
mini-hydro facility.  There is no requirement to extend the construction impact area for this facility. 

 

From an operational perspective, however, the pipeline lining and coating may have an impact on the 
receiving environment, specifically the aquatic habitat environs of Burra Creek by: 

• Leaching of soluble aluminium (Al) from the HAC lining of the DICL pipe; and 

• Raise the pH in the water within the pipeline due to the leaching of hydroxide (OH-) ions from the 
OPC and HAC linings.  This impact may be significant after an extended shutdown period (i.e. one 
month or longer) when the pipeline is not in use. 

 

The proponent undertook an assessment of these impacts on the natural environment. 

The inclusion of a CO2 Dosing system ensures effective ongoing management of the pH of pipeline 
water prior to discharge to Burra Creek, thus protecting the natural environment from impacts associated 
with large changes in the pH of water within the Creek. 

The release of soluble aluminium in the discharged water to Burra Creek has been assessed by Norm 
Mueller (ALS).  Mr. Mueller concluded that the aluminium concentrations in the discharged water are 
likely to be similar to or lower than those experienced naturally in Burra Creek and unlikely to affect the 
water quality in the Creek. 

In relation to the introduction of CO2 to the system ALS found that the proposed CO2 dosing rates the 
operation of this facility is unlikely to produce any by-products that would affect Burra Creek 
environmentally or the Googong Reservoir receiving water. 

CO2 dosing changes carbonate ions to bicarbonate ions driving the pH down. The calcium in the raw 
water will not reach a saturation point at the expected discharge pH levels and therefore will remain in 
solution and not precipitate out. 

On the above advice, it is not expected that carbon dioxide dosing at the proposed rates will have a 
significant impact on the ecology of Burra Creek or Googong reservoir. 

The difference in impact on other matters relating to the natural environment does not significantly differ 
when considering the proposal under consideration with the PPR proposal.  The inclusion of the CO2 

dosing system ensures that in relation to pH management, the system can comply with Condition 2.1 of 
the Part 3A approval given for the Murrumbidgee to Googong Water Transfer. 

 

3.3 Matters of Heritage interest 
The proposal will be constructed on land that is approved for disturbance of the Murrumbidgee to 
Googong Water Transfer.  This facility is unlikely to impact on any matters of Heritage interest. 

During operation, managing the pH of waters discharged to Burra Creek will ensure that the limestone 
cast formation at London Bridge is not impacted upon.  The CO2 Dosing system enables the 
Murrumbidgee to Googong Water Transfer to operate in accordance with the Part 3A approval in relation 
to matters of Heritage interest. 
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3.4 Traffic and Transport 
The construction of the CO2 dosing facility is associated with a minor increase of construction traffic.  The 
construction of the facility will require additional deliveries associated with the CO2 vessel, monitoring 
and operating equipment, CO2 dosing system enclosure and construction materials such as concrete.  
The deliveries will be made over a number of weeks during the construction of the mini-hydro facility. 

In the context of the traffic movements associated with the construction of the approved mini-hydro 
facility this additional impact is considered to be minor and non-significant.  The additional traffic will be 
managed under the approved CEMP to ensure that any additional impacts are effectively and safely 
managed. 

The operational requirement for this facility includes the delivery of CO2 via tanker as and when required.  
It is anticipated that the initial frequency of CO2 deliveries will be less than one truck/fortnight and that 
this will reduce over time as the need for dosing diminishes.  The requirement for CO2 dosing will 
disappear over time and deliveries are not considered a permanent impact.  The anticipated delivery 
frequency will not have a significant impact on the safety and/or operation of the local road network. 

System monitoring will be conducted via the approved telemetry system and will not require attendance 
to site.  Site attendance requirements for the dosing facility are only required to perform periodic system 
maintenance.  This will be performed in conjunction with site visits associated with the mini-hydro facility 
and will not increase the impacts associated with operational attendance to the mini-hydro facility. 

 

3.5 Spoil Management 
The proposal will be constructed on land that is approved for construction of the Murrumbidgee to 
Googong Water Transfer.  The inclusion of this minor addition will not impact on the ability to manage 
spoil from the project and will not result in significant volumes of spoil that require management. 

 

3.6 Soils and Ground Water 
The proposal will be constructed on land that is approved for construction of the Murrumbidgee to 
Googong Water Transfer and will be constructed in accordance with the management plans that has 
been developed for the construction of this project.  The inclusion of this minor addition will not 
significantly alter the risk on soils and groundwater associated with construction of the pipeline scheme. 

No ongoing impacts on Soils or Groundwater have been identified as a result of adding the CO2 dosing 
to the scheme. 

 

3.7 General Environmental Risk/Impact 
3.7.1 Social and Land Use 
The inclusion of the CO2 dosing system comprises a minor extension of the mini-hydro facility.  In the 
context of the larger Murrumbidgee to Googong Water Transfer scheme and the operation of the mini-
hydro facility and discharge structure this addition does not significantly alter the impacts from those 
described and approved in the Part 3A approval given for the Murrumbidgee to Googong Water Transfer. 
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3.7.2 Visual Amenity 
The proposed CO2 dosing facility will be installed immediately adjacent to the Mini-hydro facility (as 
depicted in GHD-M2G-MHY-Cl-DRG-2010: Section A).  The facility is lower than the Mini-hydro building 
and will be installed behind the retaining wall and earth embankment that is associated with the 
construction of the Mini-hydro facility.   

It will not be visible from the sensitive receivers located on the opposite site of Burra Creek and to the 
east.  The facility will be located in front of the mini-hydro building and will be visible to passing traffic 
from both Williamsdale and Burra Roads for a short time while passing the infrastructure. 

The character of the proposed infrastructure is commonly associated with utility installations and location 
of the infrastructure adjacent to the mini-hydro facility and earth embankment assist in accentuating the 
minimal visual impact of the facility.  It is considered that passers-by will view the proposed dosing facility 
as part of the larger mini-hydro installation. 

Given the minimal nature of the installation in the context of the mini-hydro facility and its location behind 
the earth embankment hiding it from the nearest sensitive receiver its inclusion does not alter the impact 
from what is described and approved in the Part 3A approval given for the Murrumbidgee to Googong 
Water Transfer. 

 

3.7.3 Construction Impacts 
Works area 
The CO2 dosing system comprises a minor extension of the mini-hydro facility and will be constructed on 
land that has been approved for construction disturbance in the PPR.  There is no requirement to 
increase the works area associated with the construction of the mini-hydro facility to facilitate the 
construction of the dosing system.  In the context of the larger Murrumbidgee to Googong Water Transfer 
scheme and the operation of the mini-hydro facility and discharge structure this addition does not alter 
the impact from what is described and approved in the Part 3A approval given for the Murrumbidgee to 
Googong Water Transfer 

 

Air Quality/Dust Generation 
The inclusion of the CO2 dosing system comprises a minor extension of the mini-hydro facility and some 
additional construction activities at this location.  In the context of the larger Murrumbidgee to Googong 
Water Transfer scheme and the construction of the mini-hydro facility and discharge structure this 
addition does not significantly alter the impacts from described and approved in the Part 3A approval 
given for the Murrumbidgee to Googong Water Transfer.  The works will be undertaken under the 
provisions of the CEMP, which will facilitate the appropriate management of air quality. 

 

Noise 

The inclusion of the CO2 dosing system comprises a minor extension of the mini-hydro facility and some 
additional construction activities at this location.  In the context of the larger Murrumbidgee to Googong 
Water Transfer scheme and the construction of the mini-hydro facility and discharge structure this 
addition does not significantly alter the impacts from described and approved in the Part 3A approval 
given for the Murrumbidgee to Googong Water Transfer.  The works will be undertaken under the 
provisions of the CEMP, which will facilitate the appropriate management of construction noise. 

The proposed facility does not include refrigeration equipment, pumps or any “noisy” infrastructure that 
require acoustic treatments.  The inclusion of this facility will not impact on the system’s ability to be 
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operated within the noise limits associated with the project and the locality.  It is not considered that the 
operation of this facility will alter the impacts described and approved in the Part 3A approval given for 
the Murrumbidgee to Googong Water Transfer. 
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4 Conclusions 
Based on the review of the impact associated with the chosen pipeline lining, the findings are that: 

 

• The expected aluminium concentrations in the discharged water are likely to be similar to or 
lower than those experienced naturally in Burra Creek and pose no ecological risk to Burra 
Creek ; and 

• Impacts associated with pH changes may be more severe and require management. 

 

The proponent is proposing the construction of carbon dioxide (CO2) dosing infrastructure as part of the 
mini hydro facility, which will operate to correct the pH of water at the downstream side of the mini hydro, 
prior to release in Burra Creek.  The inclusion of this infrastructure will ensure that the Murrumbidgee to 
Googong Water Transfer will be able to be operated in accordance with Condition 2.1 of the Part 3A 
approval for the scheme. 

 

The installation of a CO2 Dosing system at the Mini-Hydro facility will not result in a significant change to 
the impacts associated with the project as assessed in the PPR in relation to: 

 

• The Natural Environment (including Teresterial and Aquatic habitats, flora and fauna); 

• Matters of Heritage Interest, 

• Traffic and Transport, 

• Soils and ground water; 

• Spoil management; and 

• General environmental risk (including general construction impacts and ongoing operational 
impacts including visual amenity). 
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Appendix A - Design of CO2 Dosing System 
 

• GHD-M2G-MHY-Cl-DRG-2000: Site Plan, and 

• GHD-M2G-MHY-Cl-DRG-2010: Section A 
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Appendix B - Technical Memorandum: Review o
requirement for seal coating of M2G DICL Piping 
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Appendix C - Technical Memorandum: Mini-Hydro CO
Dosing – Fate of Carbonate Byproducts 

2 

• Memorandum: Mini-Hydro CO2 Dosing – Fate of Carbonate By-products 
• Norm Mueller Advice re Carbonate By-products 

  



 

1 Dr Norm Mueller, email to Benjamin Smith ‘RE: Fate of CO2 products from Mini Hydro dosing”, 25 August 2011 

Memorandum 
DATE: 1 SEPTEMBER 2011 

SUBJECT Mini-Hydro CO2 Dosing – Fate of Carbonate Byproducts 

TO  

FROM B Smith 

 

It is proposed to install carbon dioxide dosing at the M2G Mini Hydro to allow correction of pH prior to discharge to 
Burra Creek.  The nature and fate of carbonate byproducts introduced by carbon dioxide dosing has been assessed 
by Norm Mueller1 (ALS Global).  Mueller states that;    

“The CO2 dosing rate of 25mg/L for 15ML is unlikely to produce any by-products that would affect Burra Creek 
environmentally or the Googong Reservoir receiving water. 

CO2 dosing changes carbonate ions to bicarbonate ions driving the pH down. The calcium in the raw water will not 
reach a saturation point at the expected discharge pH levels and therefore will remain in solution and not precipitate 
out. 

Note that if the ~50m length of pipe downstream of the CO2 dosing point is the same DICL pipe as the pipe main, 
then the carbonic acid produced by the dosing does drive the carbonate leaching reaction from the lining more 
quickly. However, given that the dosing is only for the initial pipe flushing on approximately a monthly basis, this may 
not be an issue for erosion of the lining.” 

On the above advice, it is not expected that carbon dioxide dosing at the proposed rates will have a significant impact 
on the ecology of Burra Creek or Googong reservoir. 

 



 

----- Forwarded by Benjamin Smith/JHG on 25/08/2011 12:06 PM -----  
"Mueller, Norm" <Norm.Mueller@alsglobal.com>  

25/08/2011 12:03 PM  

To "Benjamin.Smith@bwa.actew.com.au" 
<Benjamin.Smith@bwa.actew.com.au>

cc
Subject RE: Fate of CO2 products from Mini Hydro dosing 
 
 

 
Hi Ben,  
We have had a look at the document, water quality sample data, and the dosing rate indicated below.  
   
The CO2 dosing rate of 25mg/L for 15ML is unlikely to produce any by‐products that would affect Burra Creek 
environmentally or the Googong Reservoir receiving water.  
CO2 dosing changes carbonate ions to bicarbonate ions driving the pH down. The calcium in the raw water will not 
reach a saturation point at the expected discharge pH levels and therefore will remain in solution and not 
precipitate out.  
   
Note that if the ~50m length of pipe downstream of the CO2 dosing point is the same DICL pipe as the pipe main, 
then the carbonic acid produced by the dosing does drive the carbonate leaching reaction from the lining more 
quickly. However, given that the dosing is only for the initial pipe flushing on approximately a monthly basis, this 
may not be an issue for erosion of the lining.  
   
Regards  
Norm  
   
Norm Mueller  
MANAGER WATER SCIENCES, ACT  
ALS | Environmental 
  
Address  
16B Lithgow St, (PO Box 1834) 
Fyshwick ACT 2609 Australia  
PHONE     +61  2 6202 5421  
MOBILE     +61 418 225 666 
FAX           +61  2 62025435  
www.alsglobal.com  
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From: Benjamin.Smith@bwa.actew.com.au [mailto:Benjamin.Smith@bwa.actew.com.au]  
Sent: Wednesday, 17 August 2011 4:36 PM 
To: Mueller, Norm 
Cc: Gavin.Morrison@bwa.actew.com.au 
Subject: RE: Fate of CO2 products from Mini Hydro dosing  
   
Hi Norm,  
 
The attached document contains some relevant information regarding CO2 dosing.  Note the meeting 
minutes summarise the discussion held in June however most should still be relevant.  For the purposes 
of the advice we require from you, a CO2 dosing rate of 25 mg/L into a 15 ML/d transfer will give the 
highest concentration of carbonate products.  If we consider Burra Creek to be in drought conditions then 
we should get an idea of the maximum effect on the creek.  
 
I have checked with Shafin and the WQ samples from the HAC pipe testing have been disposed of 
already.  
 
Let me know if you require further info.  
 
Cheers,  
Ben  
 

 
 

 
Benjamin Smith  
Project Engineer - M2G  
Bulk Water Alliance 
p  02 6242 2101   f   02 6175 2302   m  0407 287 953 
www.actew.com.au 
 
securing water for life  
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"Mueller, Norm" <Norm.Mueller@alsglobal.com>  

10/08/2011 04:18 PM  
 

To "Benjamin.Smith@bwa.actew.com.au" 
<Benjamin.Smith@bwa.actew.com.au>

cc
Subject RE: Fate of CO2 products from Mini Hydro dosing 

 

Hi Ben,  
Are you able to provide me with some information on the proposed CO2 dosing unit rates and operation criteria?  
I thought someone else looked at this during the design phase, did a report get produced?  
  
Cheers  
Norm  
  
Norm Mueller  
MANAGER WATER SCIENCES, ACT  
ALS | Environmental 
 
Address  
16B Lithgow St, (PO Box 1834) 
Fyshwick ACT 2609 Australia  
PHONE     +61  2 6202 5421  
MOBILE     +61 418 225 666 
FAX           +61  2 62025435  
www.alsglobal.com  
  
From: Benjamin.Smith@bwa.actew.com.au [mailto:Benjamin.Smith@bwa.actew.com.au]  
Sent: Wednesday, 10 August 2011 1:01 PM 
To: Mueller, Norm 
Cc: Gavin.Morrison@bwa.actew.com.au 
Subject: Fate of CO2 products from Mini Hydro dosing  
  
 
Hi Norm,  
 
Some time ago you provided advice on the impact of soluble aluminium on Burra Creek WQ as a result 
of using HAC lined pipe.  Can you also please advise on the nature and fate of CO2 products on Burra 
Creek as a result of the proposed CO2 dosing system to be installed at the Mini hydro.  Happy to discuss 
further when you get the chance.  
 
Thanks,  
Ben  

 
 
Benjamin Smith  
Project Engineer - M2G  
Bulk Water Alliance 
p  02 6242 2101   f   02 6175 2302   m  0407 287 953 
www.actew.com.au 
 
securing water for life 
 

 

mailto:Norm.Mueller@alsglobal.com
mailto:Benjamin.Smith@bwa.actew.com.au
mailto:Benjamin.Smith@bwa.actew.com.au
http://www.alsglobal.com/
mailto:Benjamin.Smith@bwa.actew.com.au
mailto:%5Bmailto:Benjamin.Smith@bwa.actew.com.au%5D
mailto:Gavin.Morrison@bwa.actew.com.au
http://www.actew.com.au/

	1 Introduction
	1.1 Background
	1.2 Materials review and problem
	Leaching of aluminium from the HAC lining
	A pH rise in water stored in the pipeline

	1.3 Make-up of the pipeline

	2 The Project
	2.1 The Approved Scheme
	2.2 CO2 Dosing System 
	2.3 Operation of the CO2 Dosing system
	2.4 Objectives
	2.5 Planning Approval Context
	2.5.1 NSW Planning Approval 
	2.5.2 ACT Planning Approval and Development Application 
	2.5.3 Commonwealth EPBC Approval Requirements
	2.5.4 National Capital Authority (NCA) Works Approval

	2.6 Context of the Land

	3 Impact Comparison Assessment
	3.1 General
	3.2 Natural Environment (Habitats, Flora and Fauna)
	3.3 Matters of Heritage interest
	3.4 Traffic and Transport
	3.5 Spoil Management
	3.6 Soils and Ground Water
	3.7 General Environmental Risk/Impact
	3.7.1 Social and Land Use
	3.7.2 Visual Amenity
	3.7.3 Construction Impacts
	Works area
	Air Quality/Dust Generation



	4 Conclusions



