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APPENDIX C: PROGRESS UPDATE ON TECHNICAL RECOMMENDATIONS FROM 

PREVIOUS LTRMS  

The following section summarises the initial technical recommendations that were 

generated through the LTRMS process across all three Alcoa World Alumina Australia 

refineries, and provides either an update of progress or references to relevant 

Sections of the main body of the report where these recommendations are addressed. 

It is anticipated that in future reviews of the LTRMS the relevance to ongoing reporting 

against these initial recommendations will be reviewed, as many are now business as 

usual or have been superseded. 

The amount of leachable alkali deposited with the residue between now and 

refinery closure should be minimised by application of practical and economic 

technology both within the refinery and at the residue areas. 

Progress Update: 

Monitoring of the alkalinity of water flows within the residue areas is now routine. The 

quantity of soluble alkali present with residue is monitored and reported internally as a 

key performance indicator.  

The most significant reduction in the quantity of leachable alkali deposited with the 

residue has been through the conversion of the residue storage areas from wet to dry 

storage, via the introduction of a process to thicken the mud and remove excess liquid.  

Once the carbon capture technology is implemented at Wagerup, the pH of the 

remaining leachable alkalinity contained in the deposit will decrease over time. The 

efficiency of the carbon capture technology relies on the quantity of leachable alkali in 

the residue being closely managed. Refer Section 4.6.3 for further details of carbon 

capture technology. 

Geotechnical monitoring and investigations should continue as necessary to 

ensure that residue deposits, and in particular perimeter embankments, are 

stable against slope failure under design loading conditions (including 

earthquakes) until it can be demonstrated that there is no significant risk of 

such failure. 

Progress Update: 

Design reviews are carried out for all new facilities and for major embankment lifts on 

the dry stack areas to ensure embankments associated with new and ongoing works 

are stable against slope failure. Refer Section 4.5 for details. 

In order to ensure that deposits, and in particular perimeter embankments, are stable 

against slope failure, Alcoa has developed a standard inspection protocol in 

accordance with the Department of Industry and Resources (DoIR) “Tailings 

Management” guidelines. Inspections are carried out annually by a qualified consultant 
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to ensure identification and timely repair/rectification of potential problems related to 

erosion and settlement of perimeter embankments.  

The inspection includes both a visual inspection of all earth structures located at the 

three WA alumina refineries, along with monitoring and sampling of the earth 

structures.  

Embankment slopes should be stabilised against erosion with drainage 

provisions that ensure long term stability without the need for a significant 

level of maintenance. 

Progress Update: 

Embankment design criteria governing surface drainage have been developed to 

ensure embankment stability, minimise the potential for erosion from the completed 

stack, and ensure embankment surfaces are suitable for rehabilitation. The design 

criteria incorporate a provision for installed underdrainage to manage subsurface water 

at depths which do not impact on stability, and provide suitable surfaces for 

rehabilitation treatments. 

The outer slopes to the dry stack areas have relatively flat slopes when compared to 

typical tailings deposits. This coupled with the relatively slow rate at which the height of 

the deposits increases, allows the slopes to be progressively rehabilitated and 

stabilised against localised erosion.  

Slope revegetation and drainage requirements should be established as soon 

as practical and demonstrated on a large scale. 

Progress Update: 

The embankments of Wagerup’s dry stack areas have now been raised above the 

height of the original starter embankments, which has provided the opportunity to 

commence the progressive rehabilitation of these slopes and demonstrate the type of 

vegetation cover possible. 

The current aim for rehabilitation on residue is to establish a self-sustaining ecosystem 

as soon as possible after embankment construction. The key objectives are to improve 

visual amenity, minimise the generation of dust, and support the conservation values of 

adjacent land. Species are selected from the coastal sands of the Perth Region for 

their tolerance of alkaline conditions, and include a high proportion of legumes to 

enhance nitrogen fixation and availability.  

All rehabilitation activities are now integrated with the construction of new external 

embankments to ensure rehabilitation of long-term external slopes is commenced as 

soon as practically possible after construction. For details of residue area rehabilitation 

refer Section 7.11. 
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Alternative dust suppression techniques should continue to be investigated 

and evaluated. 

Progress Update: 

Section 7.2.2 of the main report details the current management strategies in place to 

manage dust within the residue area. Dust improvement activities, including details of 

the upgrade of the sprinkler system, are detailed in Section 7.2.3. Alcoa’s commitment 

to continuing to research alternative dust suppression techniques is included in 

Section 7.2.9. 

Comprehensive dust monitoring downwind of the residue storage areas should 

be carried out to determine the fate of airborne particles. 

Progress Update: 

Details of Wagerup’s routine dust monitoring activities are contained in Section 7.2.4 

of the main body of the report. Additional dust studies in place at Wagerup to further 

understand the fate and impact of residue dust emissions are outlined in Section 7.2.6.  

Identify and evaluate any potential health effects associated with residue dust 

and ensure residue dust levels are maintained well within applicable health 

standards. 

Progress Update: 

Dust levels from the residue storage areas are maintained well within applicable 

licence limits, as indicated in Section 7.2.6 of the main body of the report.  

The potential health impacts of residue dust have been incorporated into a refinery 

wide health risk assessment. Details of the assessment and management of the health 

risk associated with residue emissions (including dust) are contained in Section 7.5. 

Groundwater quality in the shallow water bearing strata beyond the Alcoa 

property boundary ought not to be affected so as to compromise the future 

beneficial use of this water. 

Progress Update:  

Details of the monitoring and management of groundwater impacts associated with 

residue operations are contained in Section 7.9 of the report. 

The Wagerup refinery generates an Impact on Waters report annually, which contains 

groundwater monitoring data from Wagerup’s extensive monitoring network. This report 

is submitted to the DEC and DOW and indicates that groundwater quality in the near-

surface groundwater systems beyond Alcoa’s property boundary have not been 

impacted by residue operations to date. 

The rate of movement of alkaline salts present in the residue leachate through 

the underlying soils should be further quantified. 
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Progress Update: 

In 2001/2002, 11 regional monitor bores sets were installed in the superficial formation 

and underlying formation surrounding the refinery and residue areas. This was done to 

monitor water levels and water quality at the Wagerup site and to obtain an improved 

understanding of the site hydrogeology, statigraphy and hydrochemical processes 

occurring in the groundwater system.  

Specific hydrogeological and hydrochemical studies have also been conducted within 

the residue area. Information obtained from these investigations will provide an 

improved understanding of groundwater quality within the soils underlying the residue 

area. 

The potential for long term impacts of the leachates on groundwater quality 

beyond the residue area boundaries should be further evaluated by monitoring, 

and hydrogeological and geochemical studies. 

Progress Update: 

The groundwater monitoring program around the residue area provides an 

understanding of the regional hydrogeology and water quality of the near-surface 

groundwater systems. This monitoring network has been further enhanced with the 18 

nests of monitor bores that have been installed since 2001. As mentioned above, 

groundwater monitoring data is reviewed and compiled annually and will be reported 

triennially to the DEC and DOW from 2008. This report includes an assessment of the 

potential for leachate impacts beyond the residue area boundaries. 

Monitoring of the volume of runoff from the existing residue areas should 

continue and water balance models further refined such that periods of excess 

water can be predicted. 

Progress Update: 

The water balance models continue to be regularly updated to more accurately reflect 

actual conditions and to improve predictions of future runoff. This includes water 

balance changes resulting from the construction of new residue drying areas or 

embankment lifts. The residue area is managed so it maintains spare capacity to cater 

for an unpredicted one in one hundred year storm event. 

Treatment and discharge options should be fully evaluated and additional 

opportunities to utilise the water examined. Drainage and runoff from the 

residue deposits should continue to be collected and preferably utilised by the 

refinery as make-up water. If this is not possible it should be treated and 

discharged in an environmentally acceptable manner. 

Progress Update: 

The Wagerup refinery continues to operate with a closed water circuit, which means all 

excess water and liquor is returned back into the refinery process as make up water. 

There is no expectation that this will change in the near future.  
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A study into treatment options after closure was carried out and two options (seawater 

and acid treatment processes) were selected for further evaluation and costing. Further 

work is required to determine feasibility of these options. 

Develop an understanding of the environment into which discharge is likely. 

Monitoring and sampling of these receiving environments should be 

undertaken where required. 

Progress Update:  

Some preliminary data has been collected for these receiving environments. It is not 

anticipated that detailed studies will be undertaken by Alcoa in the short term as 

discharge is not currently anticipated, but rather data from various studies by others will 

provide further background data.  

The assessment of alternative uses for residue should continue to include a 

consideration of radiation aspects. 

Progress Update:  

Alcoa continues to look at the radio nuclides present in bauxite and residue streams 

(red mud/ red sand) on an ongoing basis. The implications of the presence of radio 

nuclides in the residue are considered as part of the review of any potential uses for 

residue. 

 Refer Section 7.4 for details on radiation monitoring and management or residue. 

Future land use options for the residue deposits should continue to include a 

consideration of radiation aspects. The Department of Minerals and Energy and 

the Radiological Council should be involved in the assessment of future land 

use options. 

Progress Update:  

Part of the original residue areas at Kwinana were handed back to the government in 

1999. Consideration was given to radiation aspects with involvement from the then 

Department of Minerals and Energy and the Radiological Council. The same approach 

will be taken when considering future land use options for Wagerup’s residue areas. 

The Land Use Management Plan for the Wagerup property should include 

consideration of the visual aspect of the residue storage areas. 

Progress Update:  

Details of how visual amenity considerations are included in land use management 

plans for Wagerup are included in Section 7.10 of the report.  

Sustainable revegetation systems for residue area slopes and surfaces should 

continue to be developed.  



Alcoa World Alumina Australia 

Wagerup Refinery Long Term Residue Management Strategy 

Page App C-6 

Progress Update: 

Progress on developing sustainable revegetation systems for residue area slopes and 

surfaces is contained in Section 7.11 of the report. Section 9.4 contains additional 

information on post-closure land use options and revegetation. 

A range of possible land use options for the residue deposits should be 

demonstrated as soon as practical. 

Progress Update:  

Future land use options and revegetation options post closure are discussed in 

Section 9.4 of the report.  

The physical properties of the residue deposit should continue to be assessed 

to ensure compatibility between preferred future land uses and the actual land 

use capability of the deposit. 

Progress Update:  

Future land use options and revegetation options post closure are discussed in 

Section 9.4 of the report. The dry stacks are being constructed in a manner that leaves 

the way open for a number of possible future land uses. 

Planning for future land uses should continue and should include the relevant 

government agencies. 

Progress Update:  

The recent handback of Kwinana’s Residue Areas ABC is the only residue area to be 

fully rehabilitated and returned to an alternative use. These areas therefore represent a 

good example of the potential for uses of the land beyond residue storage, and the 

involvement of a number of Government agencies in working through a wide range of 

issues. 

The Stakeholder Reference Group consultation process used to develop this LTRMS 

has also included the relevant state and local government agencies. 

Continue to work with Agriculture Western Australia, Department of 

Environmental Protection and other government agencies to establish a Code 

of Practice and commercial arrangements for bauxite residue use in the Peel-

Harvey and other sensitive catchments. 

Progress Update:  

The use of bauxite residue as a soil amendment within the Peel-Harvey catchment has 

received full environmental approval from the Environmental Protection Agency. 

Agriculture Western Australia has prepared a Code of Practice which governs the 

preparation, transport and spreading of the residue, and includes a detailed monitoring 

program covering the use of bauxite residue within the Peel-Harvey coastal plain 
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catchment. Monitoring of a number of sites to have received Alkaloam is continuing 

under Agriculture WA.  

Alcoa is not currently releasing Alkaloam to the market in response to negative media 

coverage and subsequent community perception. However Alcoa is working with the 

Centre for Sustainable Resource Processing (CSRP) to undertake a Sustainability 

Assessment of the use of Alkaloam in the Peel-Harvey Catchment which will be used 

by Alcoa, Governments and the Community to review the risks benefits and risks of the 

potential commercial release of Alkaloam. Refer Section 4.6.2.3 of the report for 

further information. 

Continue to investigate alternative uses for bauxite residue. 

Progress Update:  

Current investigations into alternative uses for bauxite residue are presented in 

Section 4.6 of the report. 

Access to the red mud residue should be maintained such that reclamation for 

future uses of the residue can be readily accomplished. 

Progress Update:  

The implementation of dry stacking has made it possible to access the residue for a 

wide range of alternative uses. The residue deposits are being constructed in a way 

that will facilitate recovery of the residue at any point in the future. 

The residue deposits should be rehabilitated to achieve a stable landform that 

is as visibly unobtrusive as practically achievable. This should be achieved by 

progressive reshaping and revegetation of the outer slopes and final surfaces. 

Revegetation options should allow for a range of compatible land uses. 

Progress Update:  

Visual amenity and slope and surface rehabilitation strategies are presented in 

Sections 7.10, 7.11 and 9.4 of the report. 

Rainfall should be allowed to infiltrate the residue stack, encouraging long term 

leaching of alkali from the residue. The resulting drainage water should be 

collected and treated to a standard suitable for release. 

Progress Update:  

The current closure strategy for the residue area at Wagerup is presented in Section 

9.2 of the report and reflects the suggested approach of encouraging long term 

leaching of alkali from the residue. Management of the water balance within the residue 

stack is discussed in Section 9.3 of the report. 
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The Long Term Residue Management Strategy for bauxite residue storage 

areas should be updated every five years, to reflect changes in storage 

practices and re-establish research and development objectives. The next 

update should be in 2000. 

Progress Update:  

A review of the LTRMS was initiated early in 2000 and the revised document submitted 

in 2001. The 2001 review committed to a subsequent review during 2006/2007. The 

current review commenced in 2006 and was completed in 2007, with the final 

document presented early in 2008.  

A further review of the Long Term Residue Management Strategy will be undertaken in 

2011/2012, or before construction commences on the Wagerup Unit 3 expansion. 

Ongoing community consultation processes should be enhanced. The 

processes should maintain close contact with neighbours, encourage visits by 

Local Governments and members of the community, and provide employee and 

public information programs. 

Progress Update:  

Alcoa’s community consultation processes are discussed in Section 2.5 of the report. 

Further detailed information on Alcoa’s community consultation processes is available 

in the Wagerup Annual Environmental Report submitted annually to the DEC. 




