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EEMAG Inc Response to the Draft TOR for the East End Mine No 5 (MLA 80156 ) EIS.
1.3 Project objectives and scope

In the Initial Advice Statement accompanying the TOR contrasting information is provided about future expansion plans. Under 1.0 Introduction, page 2, it is suggested that “there are imminent plans to significantly increase this (I.e.2.5 mt/y) production rate.” My bracket. Under 6.1 Mining, page 19 quote, “there are no current plans to significantly increase this product rate.” 

clarify intentions.

1.4.2 Objectives of the EIS
Since this process will result in a whole of project Environmental Approval we request that issues outstanding with the original EA and present operation of the mine and the compounding effects of MLA 80156 be addressed in consideration of MLA 80156.
Require the mine to move to world’s best practice and environmental sustainability by incorporating accurately defined impacts and remediation strategies in the EMOS and Environmental Authority and Environmental Management Plan.
We request that the EA and Environmental Management Plan  require no damage to surface waters or any recognised groundwater aquifers to be extended to include the East End mine’s current and proposed mining operations, not just the final void(s). 

Special Conditions

Special Conditions were attached at grant of lease in 1976 till expiry on 31 July 1997 and were weakened when amended at lease renewal in 2003. Although both sets of Special Conditions were designed to deal solely with economic impacts there is copious evidence that the Special Conditions have not been applied so as to properly protect landholders’ security of supply, or to provide just entitlements while economic loss has been totally ignored. In the past EPA has maintained, “effective control is achieved under the Special Conditions and that EPA will not replicate them.” Given that the Special Conditions are framed under the MRA and administered by DNR as consultants to DME neither the Special Conditions nor those Agencies have a charter to deal with or uphold environmental standards. Unless accountable environmental standards are set by EPA then this project will continue without prospects of achieving national objectives for climate change or environmental sustainability.

EEMAG are not asking EPA to replicate the Special Conditions. We are asking for accountable environmental regulation of the mine under the EMOS, Environmental Authority and Environmental Management Plan and for “minimum compliance” to cease. 
Change the existing Special Conditions so that an opinion to the satisfaction of the CEO of the Water Act 2000 is subject to appeal under a merits review process.

Alternatively impose new conditions for MLA80156 where the opinion of the CEO of the Water Act 2000 is subject to appeal under a merits review process.
Impose accountable environmental regulation of the mine based on best available science, on world’s best practice and incorporate these requirements into a new and upgraded EMOS, Environmental Authority and Environmental Management Plan. 

1.5 Public consultation process 

It is surely reasonable to argue that any landholder affected or potentially affected by the current operation of the mine or likely to be impacted by the compounding effect of the proposed expansion is entitled to be classified an interested or affected person.

classify all landholders affected or likely to be affected  by dewatering  impacts and/or noise as interested or affected persons. 

Under the EIS, Cement Australia should be required to form a community Liaison Group for the purposes of consultation, dissemination of information, progress reports on specialist studies, development and fine tuning of the Environmental Management Plan in consultation with adversely affected and potentially adversely affected landholders. Cement Australia’s existing CLG does not fulfil the criteria listed below. 
The CLG should be vested with authority, guidelines, voting rights, independent and impartial chairman with minutes agreed before acceptance or distribution. Meetings should be held monthly with delegates sourced from Company, EIS consultants, Regulating Agencies, EEMAG and unaligned members of the community and structured so that  landholder representatives are NOT outweighed or disempowered by weight of Government / Company numbers. Meetings should be daytime events, open to public observers, with the proponent reimbursing delegates attending in their own time. Part of the CLG brief should be to upgrade the water monitoring program
3.6.5 Liquid waste 

For the past 30 years Cement Australia has mined and discharged groundwater as waste with wilful disregard of widespread community hardship caused by their dewatering practices.  This is a lamentable record for a company who publicly advocates world’s best practice. Although this water often has elevated conductivity levels, the scarcity and escalating cost of water and a range of modern treatments options means this resource could and should be put to productive use.
Studies indicate that local aquifers have fast recharge but low volume storage capabilities. Chronic depletion and karst aquifer characteristics ensure that recharges reach the mine quite promptly. This in turn means that much of the better quality, lower conductivity water is soon pumped away as waste.

Apart from exploring, comparing and recommending other practical use options EEMAG  recommends that Cement Australia be required to conduct a feasibility study into the practicality of storage and reticulation of this better quality, lower conductivity water.  
3.7 Rehabilitation and Decommissioning 

In the absence of a district remedy to water depletion effects, evaporation from the final decommissioned void may well rival pumping volumes that have so crippled local aquifers.

Calculate the size of the final mine pit void, likely water storage volumes and evaporation rates and evaluate projected  effects upon aquifer sustainability using the best scientific information available.
· We request that the EA require no damage to surface waters or any recognised groundwater aquifers to be extended to include the East End mine’s current mining operations, not just the final void. 
4 Environmental values and management of impacts

For some years there has been an intention to upgrade the water monitoring program that is now sadly out of date and has no relevance to data collected for modelling purposes. For instance, monitoring bores should be equipped with automatic constant data recorders instead of being read just once each three months. Many existing monitoring installations are no longer suitable due to natural decay or lack of relevance while lowered water tables have left bores dry and monitoring weirs inoperable due to only transient creek flows and /or weirs unable to be recalibrated because they function only at base flow volumes. There circumstances have resulted in lack of continuity, with contours often being drawn without data access from the same sub-set of bores. Weir 1 at Jaques Lane (that measures the final mine pit discharges) has long been a source of grievance as measurements are unreliable at the upper scale. 
Purging of bore samples before conductivity testing is not routinely conducted and in consequence DNR will not accept the validity of conductivity readings taken over the entire 30 year period. 
In addition, mine dewatering impacts, in some instances, have moved beyond the existing boundaries of the monitoring scheme.

Recommend Cement Australia as a matter of urgency be required to engage in consultation with EEMAG and its experts and DERM to completely revise  the Water Monitoring Scheme and that this project be undertaken by the restructured CLG with decisions incorporated into the Environment Management Plan, EMOS and Environmental Authority..
Hydrogeology: Inputs into specialist study 
Overall 

Recognition of karst type 2 aquifer status with karst landform, caves, sink-holes, springs, conduits, sinking streams and interconnectivity of surface and groundwater, underlaid by a secondary system of conduits with laminar and turbulent groundwater flows. Adoption of karst aquifer methodology and the best available science in any proposed hydrogeological study with incorporation of cumulative mining impacts assessed in conjunction with the projected impacts of the proposed expansion.
· Within the study team, appointment of suitably qualified, experienced  karst aquifer practitioners.

East End aquifer
· To date bore level AHD measurements, the outer parameter of drawdown and an uninterrupted gradient to the mine within the East End aquifer has been used to calculate the mine pit zone of influence.

Area north of Hut Creek urgently needs additional monitoring bores as there are insufficient monitoring points available to adequately interpret the circumstances prevailing.
Within a couple of kilometres north of the furthermost monitoring point I.e. B 97-5, karst limestone at elevated topology could also be draining back at increased rates of transmission and feeding into the affected section of East End as an indirect impact.

Consult with existing landholders regarding water level history and locate monitoring bores. 

Landholders north of the outer parameter of drawdown may also be indirectly affected by mine dewatering impacts due to the establishment of an uninterrupted gradient to the mine flattening the underground water mound that historically existed parallel to Machine Creek and shed recharge northwards. Recharge capture, southwards to the mine became established as a natural consequence at least a decade ago.
Evaluate “indirect impacts” in detail and propose necessary corrective actions.
An abrupt interface between the Bracewell and East End aquifer levels is known to exist on the Armstrong property within the *200 m zone above the present recycling injection site to Machine Creek.. At present, existing knowledge cannot tell us whether water transmission in this approximately 27 m differential is controlled by  a geological quirk, with permeable alluvium lodged vertically against a mafic dyke or volcaniclastics and gravitational flow perhaps tumbling into weathered limestone or alternatively whether the gradient is graduated  over a 200 m section so that Darcian flow rules apply….. See Diagram attachment No 1
Conduct drilling to determine exact location and nature of interface. Provide lithology, conductivity readings and air lift rates of any bores drilled. If air lift test is unsuccessful due to loss of air into the drilled medium, conduct pumping test to determine bore capacity. Produce data describing how this interface connection functions.
Deepening of the current mine pit:

We request that the existence of conduits, cavities and deep water flows  under the present mine pit to be properly investigated and documented, and the connectivity to water supplies outside the East End working lease be properly undertaken as part of the EIS, prior to any further deepening of the  current mine pit. 

Study Inputs continued….. Bracewell aquifer
Pre-mining the Bracewell limestone and alluvium aquifers were so integrated as to be indistinguishable. Post 1993-5 the circumstances changed so dramatically that the two aquifers have become virtually separate entities.

Describe the pre-mining environment with regard to perennial stream surface flows, the incidence and GPS location of permanent springs, interconnectivity between underground and surface flow and describe pre- existing eco systems reliant upon such connections.  Provide a description and summary of those connections exiting Bracewell as gravitational drainage outlets.  Explain whether the springs acted as pressure relief valves, driven by head  from the  limestone aquifer; nominate the timeframes and calculate the respective AHD level at which each of the now defunct springs ceased to operate.
Pre-mining water levels and quality plus the classification of Machine, Hut and Scrub Creeks as perennial are documented in Dr Col Dudgeon’s (1980) UNSW Report “Bracewell – East End Groundwater Monitoring Review of first three Years’ Results.” 
Use this report as a reference.

Identify the connecting source and describe the still extant spring connection to Machine Creek just below the bridge on Bracewell Road.    
The nearest bore in limestone above Weir 2 on Machine Creek is more than a kilometre upstream. Surface outcrops of limestone occurs within a few hundred metres of Weir 2. 

Drill a monitoring bore in limestone as close as possible to Weir 2 to obtain an AHD level so that site lithology, an AHD level comparison and gradient with other limestone bores can be ascertained. If air lift is not satisfactory due to loss of air, conduct a pumping test to determine capacity. Present calculations on whether the AHD level and gradient indicates substantial outflow from Bracewell may be occurring. 
The now dry section of Machine Creek at Kelly’s Bracewell, is about three kilometres upstream of Weir 2. See DNR Review of Groundwater in the Mt Larcom – Bracewell area final Draft Report November 2008.  Observe Map 10, Bracewell 70 m contour where under the influence of a major 2003 rainfall event, alluvium along Machine Creek became  a prime recharge area with recharge feeding backwards (in complete reversal of the historical gradient, see Bracewell 70 m contour DNR pre-mining 1977 Map 3) into the chronically depleted Lower Bracewell limestone aquifer.

Consider the implications of 2003 evidence of Machine Creek under prime recharge conditions recharging into the chronically depleted Lower Bracewell limestone aquifer and determine the most prospective site above Weir 2 for water injection.  

Traditionally the Lower Bracewell limestone aquifer constantly retained a higher AHD level than Machine Creek so that the natural cycle was for the limestone aquifer to constantly sustain the Creek.  This nexus was broken in the mid-1990’s when the Lower Bracewell limestone aquifer became chronically depleted and AHD levels fell below that of the creek. Under sudden, intense rainfall when a full but transient alluvium recharge takes place, the gradient runs backwards into the chronically depleted limestone.

Evaluate whether the changed pattern of recharge behaviour contributes to an overall reduction in aquifer recharge percentages, and if so, what is the likely percentage of alteration? 
EEMAG has used rapid behavioural characteristics to categorise “alluvium” bores that fully recover in major rainfall events and chronically depleted “limestone” bores that do not,  (genuine volcaniclastic bores are dismissed on the basis of having a much slower rate of recovery)  as a means of differentiating between Bracewell limestone and alluvium aquifers.  
Use pre-mining measurements and 1991 full recovery measurements to evaluate full recovery of Bracewell alluvium bores and wells in 2003. 

Determine whether full recovery occurred at replacement bore B98-1 in 2003. If not,  explain whether spring flow once supercharged the pooled  alluvium above Weir 2 and whether recovery shortfall at 98-1 is attributable to that loss of spring flows. 

Provide an explanation of what role pooling above Weir 2 plays in:

Allowing the Bracewell alluvium to back up and attain prime recharge conditions so that recharge infiltrates into the chronically depleted Lower Bracewell limestone aquifer.
Consider what influence poor seasons have upon recharge percentages when incremental flows drain away without pooling due to gravitational drainage effects.
Evaluate whether continuous pumping of recycled water to rebuild the pooled area above Weir 2 would back up the system and trigger recharges to the chronically depleted Lower Bracewell limestone aquifer and whether such pumping would keep the alluvium aquifer constantly “primed” to capitalise upon rainfall recharge opportunities.

Parties to the technical dispute unanimously agree that surface and underground gravitational drainage occurs from Bracewell to East End and that Lower Bracewell is partially protected by geological features that impede drainage from Bracewell at reduced AHD levels. What is not resolved is whether stabilisation of the Lower Bracewell aquifer at reduced AHD levels is due to drainage to East End virtually ceasing or whether a stage is reached where reduced volumes exiting to East End and elsewhere are simply matched by inflows from Upper Bracewell.

Examine all Bracewell and Cedar Vale bore and well hydrographs to determine whether all Bracewell bores and wells conform with the recurring saw tooth pattern of behaviour that has  characterised Lower Bracewell limestone monitoring points since the mid -1990’s. Determine whether there is any hydrograph variation that might indicate this pattern is confined to just Lower Bracewel limestone bores.    

hydrology study inputs continued 4.1 Climate 

Over the last 20 years rainfall averages in the Cement Australia Project Area have lessened by about 20%. It is thought that climate change may be responsible and that this pattern could be permanent. Rainfall deficit reduces aquifer recharge and therefore the resilience of the aquifer to accommodate demands upon it. In situations where the aquifer is placed under constant drawdown pressure, such as in the Cement Australia project area, the consequence of mine dewatering is exacerbated.  Muted recharges increasingly become the norm and in line with the internationally accepted adage, full recovery of artificially depleted aquifers is not possible. 

Research and provide future projections on climate change and determine the best remedial option to counter the combined effects of mine pumping and climate change upon local water resources. 
The hydrograph for B35 is representative of Lower Bracewell limestone aquifer hydrographs while the Deviation from the Mean is plotted from Mt Larcom Rainfall. See attachment No 2
Allowing for the severity of drought effects explain the lack of correlation between plots.  
Continuing hydrology inputs ….4.11 Economy
Description of environmental values
The existing Cement Australia operations have grievously affected local landholders by reducing their overall viability due to reduced water access. The existence of the mine and its on-going operation has hastened the demise of viable farming practices and conversion to rural residential style ownership. The prioritising of the limestone resource, by civic and Government planners alike, ahead of say, good quality agricultural land, housing development or intensive sub-division has meant that alternative economic development has been stifled in favour of mining and industrial development. 

Real estate values have not reached the peaks that they would have, without such constraints. 
Landholders adversely affected by mine dewatering (many of whom are still not acknowledged to be affected by mine impacts) have subsidised this company for years by way of regulatory processes’ failure to require fair and just redress of adverse mining impacts.  
Describe the changed nature of rural activity and the trends with regard to local farms that are still operating as stand alone operations. Quote applicable values of DNR unimproved property values outside of this district when water and land are permitted to be separated and sold under separate title.
Compare real estate values and rises within the Cement Australia Project Area with those of the rural sector in Calliope or Calliope River Road with comparable land quality. 
Provide comment upon the commonly available 30 ha lots within the district and their role in  Rural Residential Development.
Pre-mining, the East End/Bracewell areas were recognised as zones with significant sub-artesian supplies that supported environmentally sustainable small scale irrigation. District records show that in 1980/81 there were 201/2 small scale irrigators and that in November 2001 only 61/2 remained.  (“Detailed District Irrigation Usage compared to Mine Pumpout Figures and Revised More Informative Table A” (November 2001 ) by P Brady previously supplied to DNR&W and available from EEMAG and can be cross-referenced with Dudgeon’s (1980) UNSW Report “Bracewell – East End Groundwater Monitoring Review of first three Years’ Results” that documents pre-mining  water levels and water quality.)  These matters are not dealt with under the current EMOS and EA.

We request the loss of irrigation supplies since 1980 be required to be properly investigated (including in consultation with EEMG) and documented in a comparable table under the EIS for inclusion in the EMOS and EMP .

4.2.1.7. Sensitive environmental areas
MLA 80156 extends over the Mt Larcom and Scrub Creek floodplains and intruded into the narrowed neck short of where Scrub and Larcom Creek converge. Some of the undisturbed surface land may be prone to flooding and excavations could be expected to intersect alluvium. The Eastern side of the proposed mining lease area is adjacent to Larcom Creek and the seepage of water both from Larcom Creek in the East and Scrub Creek from the South south-west into the excavated site would be expected. It is possible that these volumes may be in addition to present mine inflows and connections coming mostly from the north and north-east.
Since poorer quality water is known to be resident and already infiltrates the mine from the South south-west then problematical increases in the volume of saline inflows may be encountered. 
Detail conductivity of present water inflows to the mine from the south and south–west and the means of combating highly saline flows if they occur.
Upstream migration of mine dewatering impacts upon Scrub and Larcom Creeks.

Present details of current upstream impacts upon Larcom and Scrub Creeks. Describe projected future impacts and means of mitigation. 
Continuing hydrology inputs…4.4 Water resources

Mining lease application No 80156 was made against background circumstances where widespread off-lease dewatering impacts from the existing East End mine operation remain out of control, the extent of adverse impacts are not agreed upon by experts and the pumping regime back to Machine Creek as a very modest, latent remediation attempt, while showing some promise, is not yet proven even as a limited benefit. Despite constantly claiming to engage in world’s best practice, for 30 years the Company has intercepted and provocatively discharged our water as waste. Cement Australia customarily adopts a reactive attitude and has demonstrated no urgency or disclosed any plans to try and provide an acceptable remedy to dewatering problems.

In the absence of a district remedy, it is inevitable that entrenched dewatering impacts associated with expanding operations of the existing East End mine, in line with historical trends over the life of the mine, will continue to worsen. Any new mining lease expansion will not only introduce a fresh set of problems, but extend the duration of mining at that overall site while compounding dewatering problems associated with the original and expanded operations.
In the absence of an effective remedy calculate projected mine dewatering impacts for 2012 and 2017 

Study inputs continued…4.4.1.1. Surface waterways
Pump-Back and other potential Options for an Effective District Remedy 

For most of the past 21 months Cement Australia has been injecting water into what prior to the mid 1990’s was a historically permanent section of Machine Creek on George Armstrong’s property in the hope that water would infiltrate the aquifer and form an underground water mound that might impede underground flow to the mine.  During this time, little or no information has been released on the results of the continuing trial. However, the June 2009 quarterly water monitoring data confirms that some bores in proximity of Machine Creek are deriving a small benefit from the trial. Landholders along the Creek have more recently observed (presumably as a result of a through wetting of the profile) levels drop very rapidly if pumping ceases for even a short period of time.

On the basis of accumulated knowledge, it is certain that the present injection site does not maximise infiltration to the underground aquifer. In 2001 EEMAG installed a second weir plate at Armstrong’s Crossing (about one kilometre downstream of the Weir 2 monitoring gauge, and immediately above the present injection trial site. It was documented that when discharge over Weir 2 fell to 13 mm that the second gauge at Armstrong’s Crossing initially registered around half of that. Over time, under drying conditions, Weir 2’s discharge remained at around 12 to13 mm while the second gauge at Armstrong’s Crossing dwindled to zero with the creek progressively drying back towards Weir 2.

The trial quantifiably demonstrated that stream surface flow of 12-13mmm over Weir 2 alone cannot sustain surface flow to Armstrong Crossing and that this once historically perennial section of the creek between the two weirs now does not receive sufficient alluvium infiltration to maintain stream flow under all seasonal conditions. The reason most apparent for this change relates to the demise of once permanent springs (fed by the limestone) that stranded and left the alluvium unsupported. 

The trial quantifiably demonstrated on a number of occasions, that modest storm rainfall caused dry holes in the creek to fill and for flow to recommence at the second gauge at Armstrong’s Crossing despite an absence of any stream surface flow at the bridge on Bracewell Road or measurable increase over Weir2.

For confirmation See EEMAG, Unabridged Version October 2001,Hydrology, Hydrogeology and Trilogy, pages 3-6. 

In addition, there are documented instances, where hundreds of metres of dry and highly stressed sections of Machine Creek between the present injection site and Weir 2 spontaneously refilled in the absence of any stream surface flow at the bridge or any measurable increase in flow over Weir 2. A weak example of this pulse was observed by DNR and Company personnel in June 2007 during on-site inspections that coincided for scheduled technical discussions. 
The present pump-back injection site is just below Armstrong’s Crossing, within the depleted East End aquifer, with the nearest bore B105 (31.76 m AHD) about 400 m diagonally away from the creek in limestone. The closest upstream bore, B99-1 (58.98m AHD) is about 400 metres above Armstrong’s Crossing in alluvium and volcaniclastics. Within the 400 metre zone between B99-1 and Armstrong’s Crossing, AHD levels drop from 58.98 m to 31.76m (June 2009 data) 
Presently under dry conditions, the creek above the pump-back site (where this AHD interface is located) has ceased to flow and is drying back towards Weir 2. 

Although this one kilometre section, offers additional infiltration prospects beyond that of the present injection site, further upstream at Bracewell offers even greater benefits. 

However since Cement Australia contend that their company has no impacts at Bracewell, as a matter of policy they have not been prepared to consider injecting recycled water back into Bracewell.

Study inputs continued …. Potential benefits of injecting recycled water back into Bracewell  
There are two known sites where injecting water into Bracewell would give positive results. One is to Bracewell Lake at Lake Road where karst limestone sink holes infiltrate directly into the aquifer. For an indication of the Lake infiltration rate see Attachment No 3 photograph of daily losses when the Bracewell Lake last filled in 2003.

We recommend that Cement Australia be required to calculate the holding capacity of Bracewell Lake 

evaluate the recharge benefits associated with pumping recycled water to Bracewell Lake

Study inputs continued…..4.4.1.2. Groundwater

Proposed inclusions into Cement Australia’s Environmental Authority and EMOS.
Kart aquifer Type 2 status with interconnections between surface streams and groundwater 

To date, neither DNR and Cement Australia have accepted that local limestone aquifers are karst type 2. See attachment No 4 Water Injection of sinkholes on Lucke Farm July 2005 for definite proof of karst type 2 aquifer status.

EEMAG respectfully requests that the EMOS and EA require mine dewatering to properly comply with Water Reform and the National Water Initiative objectives (using the best available science) so that mine dewatering (which has caused an extensive off-lease area to suffer overuse) be returned to environmentally sustainable levels of extraction before the East End mine is permitted to further expand. We consider that this could be facilitated by proper inclusion of EEMAG’s recommendations into the TOR. 

· The East End Mine’s current EA and EMOS do not recognise Karst features as an environmental value.  If the process is to become accountable this critical anomaly must be corrected.  
We request that EIS investigate and properly document the following karst limestone features as Environmental Values in proper consultation with EEMAG and its experts in the whole of project area for full inclusion in the EMOS, EA and EMP and for proper consideration by any hydrogeological study. 

Sink-holes

sink-holes are the surface expression of conduits in limestone and channel overland flow from substantial rainfall events directly to groundwater. They occur in all the current leases including East End mining lease 3631. 
Record GPS location and elevation of all sink-holes on a survey map in Cement Australia Project Area. Undertake strategic pumping of potentially key sink-holes and provide itemised results to prove or disprove sink-hole characteristics.
Dye tracing of sinkholes is an accepted methodology for developing a better understanding of karst aquifers. 
Based upon water injection trials of sinkholes, provide locations, rationale and protocols for conducting supervised dye tracing trials, particularly in relation to Bracewell sites that might connect to any depleted section of the East End aquifer and/or to the current  mine pit.
       Conduits

· conduits or ‘pipes’ in limestone  are likely to occur on an unpredictable basis with complex circuitry and capacity for both laminar and turbulent flow  
Detail complexity of local hydrogeology. Fully disclose incidence of caves, cavities and conduits that have been intercepted during drilling activities. Sedimentation in a bore signals that the bore has intercepted a conduit.        
Disclose depths, volumes and conductivity of drilling results, on all make good bores; include instances and geological locations and depths where conduits have been intercepted; describe, rocks, gravel or other medium bought to the surface that indicates interception of conduits.

Explain the nature and origin of the sedimentation, particularly in relation to conduits. . Describe practical problems associated with the use of bores that will not pump clean due to sedimentation. Disclose incidence, complications and costs associated with drilling and subsequent attempts to rectify such make good replacement supplies and the future prognosis of continuing to provide make good water supplies by these means. 

Properly investigate and document existence of conduits and cavities under the mine pit, and determine the connectivity to water supplies outside the East End working lease.

       Karst Landform areas  
· define locations of all classic karst landform areas (large limestone outcrops with fissures)      
        Caves

· record GPS location and elevation of all caves within the Cement Australia Project Area
        Efflux and defunct Springs 

· document the location of all efflux springs and the sites of those that historically existed pre-mining within the whole of the Cement Australia Project Area                                                                                                       

         Sinking Streams 

· define the (pre-mining) existence of perennial streams that leak/percolate through their beds into the groundwater system and later re-appear; define alluvium areas where groundwater flow is affected by mining or at risk of future mining impacts.  

         The Interconnection between surface streams and groundwater in Karst aquifers

· In limestone terrain much of the water flow is subterranean with connections                  between surface streams and groundwater. This is an environmental value. It is widely recognised in groundwater studies that underground flow in limestones, especially those having karstic features, is very different to that found in non-limestone aquifers.  Karst aquifers have both fast and slow flow components and the difference in flow rates between conduits and slower inter-granular Darcian movement can vary by factors of thousands. Darcian flow as a stand alone methodology is inappropriate for karst aquifers. 
· Document literature distinguishing between Darcian Flow and Karst characteristics, function and methodology and define the preferred method used to evaluate karst aquifers.
          Groundwater levels

· We request that the environmental value of groundwater levels be recognised.  This is essential so that regulation of mine dewatering can become consistent with ESD and Water Reform/NWI objectives to have regard to the inter-temporal and inter-spatial needs required to maintain the health and viability of river systems and groundwater basins.  In an interconnected  karst aquifer system such as at East End / Bracewell areas, groundwater levels cannot justifiably be separated from overland flow or environmental sustainability of perennial creek flow; 

· Groundwater levels have an environmental value in relation to maintaining subsoil moisture and the health of vegetation in the mine depleted zone.

Note:   EEMAG requests that Dr Col Dudgeon’s (1980) UNSW Report “Bracewell – East End Groundwater Monitoring Review of first three Years’ Results” that documents pre-mining benchmarks for water levels and water quality, identifies Machine, Hut and Scrub Creeks as perennial etc .be used in as a pre-mining reference for the EIS, EMOS and EMP..
Study inputs continued….Airborne Magnetic Geophysical imagery and survey
In the Initial Advice Statement the proponent by omission, glosses the diagnostic value of airborne magnetic geophysical imagery by means of overstating conclusions that can be validly drawn via high magnetic and low magnetic signatures. The Proponent makes no mention of processes’ capacity to differentiate between complex geology or interconnections of low and high signature rock types as commonly occurs.

Present the limitations of magnetic geophysics imagery with regard to its capacity to differentiate between main rock types with different magnetic signatures in those instances when (a) deep clay overlies the main rock type (b) one rock type in overlaid by another (c)  embedded with another rock type (d) shallow or deep alluvium overlies either limestone or volcaniclastices (e),capacity to determine the  incidence of sink-holes, conduits and underground cavities.
Define the maximum sub-surface depth, under differing conditions, to which magnetic geophysical imagery can reliably interpret the geology. 

Study inputs…..Nature conservation  

4.7 .1 description of environmental values
To date EPA has not recognised that widespread off-lease mine dewatering impacts and loss of groundwater levels constitute an environmental value. Taking into account that mine dewatering impacts arguably eliminated perennial Machine Creek surface flows and associated eco systems consisting of mussels, fish, eels, various invertebrates, water dragons, water rats and dragon flies etc and aquatic flora within the officially recognised Kalf zone of mine pit zone of influence, (and arguably at Hut Creek, Scrub Creek and elsewhere as well) then it is impossible to reconcile the logic of past EPA determinations.

Describe the environmental value associated with the loss of springs, surface flows and severe reduction in groundwater levels in alluvium and karst limestone aquifers with surface and groundwater interconnectivity that once sustained  vibrant eco systems. Describe why this environmental value should, or should not be incorporated into the Environmental Authority and EMOS documents and propose how it is intended to remediate impacts. 
Under Cement Australia’s present Environmental Authority, water monitoring data is required to be retained for only twenty years.

Require permanent retention of all water monitoring data, including pre-mining base- line data that, in real terms, is the most valuable data of all.
Study inputs continued….Grout curtain 

That mining, at or near the present site, can be continued for many years into the future is both a curse and a blessing. Adversely, mining perpetuates the dilemma associated with water depletion effects and how to combat them, but on the other hand, site continuity enhances the practicality of a permanent solution like grout curtaining.  

A petition in support of a grout curtain presented to Queensland Parliament by Hon Liz Cunningham on 7 March 2007 received community endorsement for this form of district remedy. 
EEMAG re-endorses this concept as the only fully effective solution to mine dewatering impacts that could bring mine dewatering into sustainability, compliance with Water Reform and National Water Initiative objectives.
We suggest Cement Australia undertake:

· a feasibility study into the practicality of installing a grout curtain close to the mine

· Technical evaluation of the site’s suitability

· Employ a suitably qualified and experienced contractor.

· Projected cost and timelines of project 

· Describe the evaluated chances of success and describe what would constitute a successful outcome 

· Provide details of procedures for failsafe pump metering and recording  of mine pit discharges

· Amount of monitoring required, including reduction to broader monitoring 

      if the grout curtain proved successful.

· Require three monthly public disclosure of monitoring results 

Study inputs continued…….Deep Drilling of make good supplies
In recent times, deep drilling to 100 metres or more by the company to replace “make good” water supplies has been marked by interception of big volume flows complicated by fine sediment that has been difficult or impossible to eliminate.
Disclose depths, volumes and conductivity of drilling results, on all make good bores; include instances and geological locations and depths where conduits have been intercepted; describe, rocks, gravel or other medium bought to the surface that indicates interception of conduits.
Explain the nature and origin of the sedimentation, particularly in relation to conduits. . Describe practical problems associated with the use of bores that will not pump clean due to sedimentation. Disclose incidence, complications and costs associated with drilling and subsequent pumping attempts to rectify such make good replacement supplies and the future prognosis of continuing to provide make good water supplies by these means. 

Evaluate the extra cost for landholders to maintain deeper bores, e.g. difficulties and costs. when a pump breaks down and has to be lifted from such depths. 

Continuing study inputs ….4.7.1.3 Aquatic biology

Recycled mine pit water being pumped back to Machine Creek, although of variable conductivity, is mostly in the 3000 odd range. Since the pumping trial started, there have been instances of pumped water trickling over the flood plain and reaching Wilmott Lagoon Reserve where the water quality is about 400 conductivity.    

As a requirement of the Environmental Authority pumped water should not be permitted to reach the relatively pristine, recreational pursuit waters of Wilmott Lagoon

Although mining of MLA 80156 has the potential to adversely affect fauna and flora in both Larcom and Scrub Creeks, the up-reach areas of Scrub and Larcom Creek are much more at risk as mine dewatering impacts migrate further upstream and stream flow continues to diminish. 

The hydrology study should place particular emphasis on what impacts have already occurred in Scrub Creek and how future impacts can be counteracted.

A4 THE STANDARD CRITERIA

EEMAG members consider the draft TOR is seriously inadequate in its dealings of the standard criteria.  We have previously provided evidence that the current whole of project EMOS and EA are grossly inadequate and inappropriate.   
We understand that the standard criteria includes applicable Commonwealth, State or Local government plans, standards, agreements or requirements, and request that the EIS (EMOS,  EA and EMP) properly comply with items listed below;
· Queensland’s Water Act 2000  which requires the responsible Minister to plan for allocation and sustainable management of water, including consideration of the protection of natural ecosystems and security of supply to water users. This includes science used for Calliope River Water Resources Plan (WRP) which omits groundwater.  
· EEMAG has made numerous representations providing evidence that Calliope WRP is not framed using the best available science, and that it’s scope and science are co-ordinated with the falsely benchmarked zone of depletion on which the East End mine’s EMOS and EA remain regulated (1996 IAS Dudgeon Report that the zone of mine-caused depletion extends only approx 500 metres from the pit).  Calliope River WRP omits recognition of the fact there is an area of more than 33 sq km outside the East End working lease recognised by DERM as suffering overuse caused by mine dewatering which should be returned to environmentally sustainable levels of extraction.  Both the EMOS and Calliope WRP omit to recognise that the majority of the East End / Bracewell areas have karst aquifer systems which have interconnections between surface and groundwater and should be managed as a single resource. We request these critical shortcomings be properly corrected through the EIS, EMOS, EA and EMP.
· Ecologically Sustainable Development (Intergenerational Equity; the Precautionary Principle, Cumulative Impacts, the need to develop a strong and growing diversified economy etc); We request that the East End mine be brought into proper compliance with ESD by way of effective remediation of the mine’s cumulative depletion of the water table using the Precautionary Principle.
· 1994 COAG Agreement on Water Reform, that environmental requirements, wherever possible, will be determined on the best scientific information available and have regard to the inter-temporal and inter-spatial needs required to maintain the health and viability of river systems and groundwater basins, minimise unsustainable use of precious water resources and ensure security of supply to water users; 
· 2004 COAG Agreement on the National Water Initiative requiring interconnected surface and groundwater systems (i.e karst) to be managed as a single resource; and return of overused and overallocated systems to environmentally sustainable levels of extraction. 
· National Competition Policy: EEMAG considers that the 40 year old 1977 “deep structure commitment” to  a “minimum compliance strategy” for the East End mine amounts to  affected landholders being regulated to subsidise the  mine through failure to require the mine to properly redress mine impacts under regulation of mining and Water Reform/ NWI, and that this is contrary to NCP. We request that “minimum compliance” be repealed.  
· Assessments, reports, data and letters on the mine’s cumulative depletion of the water table (for example: Dr Col Dudgeon’s (1980) UNSW Report “Bracewell – East End Groundwater Monitoring Review of first three Years’ Results” that documents pre-mining benchmarks; plus reports and letters by Dr P James (various 1997 to 2008) Prof Ray Volker (1998 and 2000) DI Smith (various 2002,2003 to 2008) Associate Prof Brian Finlayson (various 2002 – 2008) Jess Spate (2003) and EEMAG (various)
· best practice environmental management; - ongoing minimisation of  mine-caused cumulative depletion of the water table taking into account the Precautionary Principle;
· the public interest: Impacts on the rights, health or finances of adversely affected landholders: The need for environmental protection and compensation for landholders adversely affected by mining are not recognized under the EMOS and EA, nor effectively managed under the Special “make good” Conditions.  Affected landholders fit outside the falsely benchmarked zone of mine-induced water depletion on which the EMOS and EA are framed. There is no recognition of serious environmental harm and / or decreased land values and economic loss due to loss of water supplies and excessively delayed replacements; and no conditions being applied requiring the mine to remedy the economic loss of affected landholders or minimise / repair mine-caused depletion. The incompatibility of the thoroughbred horse spelling and breeding stables with the mine’s rail loader due to proximity was not properly evaluated nor effectively remedied under the1996 Gladstone Expansion IAS, nor since.  This facilitates landholders to involuntarily subsidize the mine. We request this situation be effectively remedied so that landholders’ welfare is properly protected.
· Serious shortcomings in the wording of the Special “make good” Conditions facilitate in economic loss for landholders: There are no timelines to be met, thus permitting the regulating agencies/ mine to excessively defer and delay provision of “Arbitrations”/ alternative supplies. The wording condones the bias of the CEO of the Water Act 2000 and can legitimize “minimum compliance”.  It commonly takes some years for an alternative supply to be commissioned.  Worst case: Irrigation supply within  DNR’s1998 zone of mine impact lost in 1995, replacement bore drilled by mine in 1997 but not equipped until late 2003 with a downsized pump that was not viable to irrigate.  Landholder had to apply for another Arbitration and irrigation supply was not reinstated by mine until 2008 – a period of 13 years without irrigation – resulting in horrendous economic loss and hardship which has not been redressed. Presently the landholder has pumped 4.5 megalitres of water over a 6 weeks period and 7 hours after his bore was turned off, the bore measurement was down 2.67m. Only 5 metres depth of water remains above the pump. This bore is exhibiting stress under even this modest pumping regime. 
TOR Page 40, A6 Specialist studies 
EEMAG requests that Cement Australia be required to undertake a comprehensive hydrologeology study of the whole of impact of the mine together with the potential compounding impact of the proposed expansion using the best scientific information available. 
· We request that the Study Team incorporate practitioners with karst aquifer experience and qualifications. 

In view of how the Water Monitoring Program was set up more than 30 years ago before computers and modelling commonly existed and that data collection procedures have not since been modernised to suit modelling purposes (for a karst aquifer), EEMAG is opposed to modelling as a form of evaluation.

(see Attachment No 5 that details minimal modelling data requirements for a karst aquifer) 

EEMAG are also aware of officers who left the employment of the Department to go into private hydrology consultancy.  In instances where EEMAG has evidence of individuals having baggage in the dispute we will oppose their participation.
EEMAG’s current internationally recognised consultants are:

· David Ingle (Dingle) Smith, Emeritus Faculty, Australian National University, formerly Senior Fellow, Centre of Resource and Environmental Studies ANU, an eminent limestone hydrologist and geomorphologist, who has extensive karst aquifer experience that includes dye tracing. 

· Associate Professor Brian Finlayson (Principal Fellow, Department of Resource Management and Geography, Graduate School of Land and Environment, The University of Melbourne, an eminent limestone hydrologist and geomorphologist; Even DNR&W has recognised that, within the consultative phase Brian Finlayson  demonstrated knowledge and expertise superior to that of any DNR&W participant.

· Consulting Engineering Geologist /Geotechnical Engineer Dr Peter James who has had a long-term involvement and is intimately familiar with the Mt Larcom hydrogeology. 
The collective opinion of these experts is that the DNR&W approach to the science is conceptually flawed. DNR&W’s Nov 2008 Final Draft continues to treat the aquifer system intercepted by the limestone mine as a simple Darcian flow aquifer and ignore that the complex bedrock geology and areas that exhibit significant karst development behave differently to Darcian flow.  Detailed explanations of this and other shortcomings in DNR&W’s work have been repeatedly supplied to DNR&W (including to the Minister) in writing, and verbally during technical “consultation” discussions, to no avail. In recent months DNR&W have admitted that other than for the East End aquifer their experts have no experience of karst aquifers.

EXTRACTED COMMENTS BY EEMAG’S CONSULTANTS ON KARST PROVIDED TO DNR&W (now DERM)
Assoc Prof Brian Finlayson comments to DNR&W dated 28 Dec 2008 Quote; 

“I have perused this report and I see little point in now attempting yet another commentary on it.  Any changes since the last version are only cosmetic and the basis and fundamental problems of this whole approach remain unchanged.  Any information that has been provided in other reports or in comments and discussion on previous versions of this report that seriously challenge the methodological approach have simply been ignored.

The geological sequences surrounding the East End Mine are complex both lithologically and structurally yet the approach taken in this report is to ignore all those complexities and treat this material as a single unconfined Darcian aquifer.  A major component of the lithology here is limestone (it is, after all, a limestone mine!) and we are being asked to accept that this limestone, which has been here for upwards of 300 million years, has not in all that time developed any of the usual features of limestone aquifers.

Included in this report is a chapter by Drew and Goldscheider from their book Methods in Karst Hydrogeology in which they summarise the methods that should be used in the investigation of the hydrogeology of karst aquifers.  These two scientists are international leaders in this field yet no notice has been taken of their work in the investigation of this aquifer.  Why has this chapter been included here?  It should also be noted in this context that Dave Drew’s PhD thesis on limestone hydrogeology was supervised by Dingle Smith whose opinions on this matter have also been sought, and ignored. 

David Ingle Smith’s comments to DNR&W dated 11 January 2009, Quote P.1   Para 4  

“Groundwater in the Mt Larcom Bracewell Area

Throughout my association with EEMAG all of the many documents I have written, many of which have been sent to your Department, have stressed that the groundwater hydrology of the region concerned should be placed within the context of a karst aquifer. For many years the government and Cement Australia dismissed the possibility that karst effects were even a possibility, more recently they have acknowledged that there may be karst influences…”

DI Smith, Quote P.2, para 4

“The other aspect on which I would like to comment relates to the groundwater monitoring program set up prior to the commencement of mining.  There are two aspects of this that are particularly disturbing.

1. The fact, now acknowledged, that after more than twenty years it is considered that the methods used for water quality sampling were such that the data are valueless.  This is discussed on p.76, where it is reported that the procedures used did not meet Australian Standards and the data are unsuitable for any form of detailed analysis.  That this state of affairs was allowed to continue without comment from your Department for so long does not reflect well on any of those concerned; ie. the Dept of Natural Resources & Water, Cement Australia and its consultants..

2. It is acknowledged in this and earlier reports that water budgeting is critical to the assessment of possible impacts of the mine on the local groundwater.  The key measurement in such a budget is the assessment of quality and quantity of the water that seeps into, and is pumped out of the mine.  This should be apparent even to those with no detailed acquaintance with limestone groundwater.  There are no long-term reliable records for this, and as far as I can see the recommendations still do not require such observations to be made.   On several occasions I have tried to obtain these data from the mine or its consultants and there are no long-term records available. I have mentioned this major shortcoming in reports stretching back to the mid-1990s.  The current report acknowledges this deficiency, see for example p.105 ‘Water Balance Studies”, This reports that a reduction of assumptions by a factor of five enabled a ‘reasonable balance to be achieved’. This is certainly not acceptable science!”
Dr Peter James to DNR&W 5 January 2009; Quote from Page 5

“5 Response Summary

The few items discussed above are not in any way meant to be exhaustive, but are provided to demonstrate the manner in which the present draft report retains its technical errors, its misleading and/or biased statements, and its continued attempts to weave a veritable Gordian Knot of technical mistakes.  This draft report is obviously intended to stand as the Department’s final word on the whole issue of groundwater depletion associated with the East End Mine operations…..  

The response of this writer is that the draft report should be scrapped in its entirety, with the possible exceptions of some of the recommendations (p 107, 108).  A completely new, comprehensive and objective report should then be initiated, utilising known geology, geohydrological characteristics and established geohydrological principles (including karst behaviour), together with historical aspects in their rightful context.” End of quote.
