






ATTACHMENT 
 
 Response to SCA Letter dated 28 April 2011 

 
Summary 

 
Response to the Sydney Catchment Authority’s comments on the Mount Piper Ash 
Placement Project Submissions Report in a letter to Department of Planning dated 
28th April, 2011. 
 
The following responses by Delta to the Sydney Catchment Authority’s comments are 
shown indented after each SCA comment. The responses are limited to the 
suggestion that the increases in chloride in Neubecks Creek and the groundwater 
collection basin (GCB) are due to leachates from the brine placement area.  
 
The SKM Mt Piper Power Station Ash Placement Project Environmental Assessment 
(EA) quoted the Connell Wagner (2008) and Aurecon (2009) reports. These are 
referred to in the following responses. 
 
The SCA’s comments were mainly concerned that the recent increase in chloride 
levels at the Mt Piper ash placement area may be due to the brine conditioned ash 
placement. The following summary of the reasons why this is not the case is taken 
from the responses provided below: 

• The small increase in chloride in the GCB and Neubecks Creek was shown 
by modelling to be due to increased groundwater flows from a naturally 
occurring salt deposit in the goaf mine area to the GCB. This effect may have 
been influenced by the water level rise due to the larger water conditioned 
ash placement;  

• The brine conditioned ash placement is designed to minimise brine leachates 
reaching the groundwater in the ash placement area; 

• A borehole in the deepest part of the ash placement, to a depth of 30.45m, 
was drilled in the middle of the Stage I brine conditioned ash area in 2007 
and it was dry. This showed no leachates were reaching the groundwater 
under the brine placement; 

• Ongoing monitoring of chloride at down-gradient sites has shown a recent, 
rapid increase of chloride at bore D10, without a corresponding increase at 
bore D11 or in the GCB. This suggests a local source of chloride input to the 
mine water sampled by bore D10. If brine leachates had reached the 
groundwater under the brine placement, the recent rapid increase seen at 
bore D10 would have occurred at the other monitoring sites as well. 

 
 
Sydney Catchment Authority Letter to Department of Planning 28th April, 
2011 
 
MOUNT PIPER ASH PLACEMENT PROJECT - SUBMISSIONS REPORT APPLICATION 
NUMBER MP09_0186 
 
I refer to your letter received 5 April 2011 providing a submissions report and inviting the 
Sydney Catchment Authority (SCA) to provide further and/or updated comments on the 
proposal or updated advice on recommended conditions of approval.  
 
The SCA has reviewed this submissions report and its response to each issue and the 
recommended conditions of approval are provided in the attached document. The SCA is not 
satisfied with the response related to impacts of ash placement on groundwater quality as 
outlined below (for more detail please refer to the attached document):  
 



2. The SCA is not satisfied by the assertion there are not nor will not be any impacts resulting 
from the ash placement areas. The SCA's analysis of the most recent annual groundwater 
quality monitoring report clearly indicates an increasing trend in chloride concentration over 
the last 10 years in groundwater bores located downstream of ash placement areas when 
compared to upstream bores. This strongly suggests a clear association with brine-
conditioned ash disposal.  
 
Delta: See responses below to the attachment to the SCA Letter to Department of Planning 

28th April, 2011 
 
The SCA consequently recommends an updating of the UTS (2007) groundwater model to 
incorporate these increasing chloride concentrations, which would enable updated predictions 
of the long term behaviour, fate and impacts of ash placement. 
 
Delta: See responses below to the attachment to the SCA Letter to Department of Planning 

28th April, 2011 
 



Attachment to the SCA Letter to Department of Planning 28th April, 2011 
 
Sydney Catchment Authority response to Submissions Report for Mount Piper Ash 
Placement Project Application Number MP 09_0186 
 
This document contains the SCA's comments on the submissions report and the SCA's 
recommended conditions of approval.  
 
SCA Comments on the Submissions Report  
 
Impacts of brine-conditioned ash on groundwater quality  
 
2. The SCA acknowledges that the increasing trends in chloride concentration in Neubecks 
Creek and the groundwater collection basin, located downstream of the ash placement site, 
are minimal and well within ANZECC guidelines and may be due to drought conditions. 
However, the SCA is not satisfied that the increase in chloride concentration is most 
probably due to the effects of upstream mining activities and not related to ash placement.  
 
Delta: There is a naturally occurring salt deposit in the goaf mine area near bore D11, which 

has a high chloride concentration (Figure 8 from the 2007 model report by Merrick, 
2007 is reproduced below for reference). The small increase in chloride in the GCB 
and Neubecks Creek was suspected to be due to damage to or removal of part of the 
coal barrier between the goaf mine area and the GCB. Update of the model in 2007 
showed this was a feasible explanation. Groundwater flows are from bore D11 to the 
GCB and the model predicted the increase in chloride would be expected with an 
increase in flows due to changes to the coal barrier. This, together with the recent 
water level rise due to water conditioned ash placement (see Figure 9 in the Aurecon, 
2009 report) is most likely introducing low levels of chloride from the goaf to the GCB. 
 
Figure 8 – Distribution of Concentrations of Chloride (mg/L) in Groundwater 2000-2005 

(from Merrick, 2007) 

 
The increase in chloride in the GCB and Neubecks Creek by October, 2009, due to 
this process, was shown to be small, as noted above in the response by SCA. 
 

 



 
 
Delta's leachate detection system may not have detected full penetration of the ash repository 
 
Delta: The vibrating wire piezometers (VWPs) were installed in the northern part of the ash 

placement area as a measure of surface water infiltration and as an indicator of 
potential long term water-related stability issues for the placed ash and batters. The 
vibrating wire piezometers shown in Figure 2 of the 2009 report were installed in 
boreholes drilled to the full depth of the ash. The tip of the VWP was placed about 1m 
above the base of the flyash in each borehole.  
 
Bores MPGM4/D10 and D11 were installed in mine spoil downgradient of the ash 
placement and upgradient of the GCB for early detection of leachates from the brine 
placement area. Effects of the brine area leachate on groundwater chloride 
concentrations inside the placement area are expected to be detected by changes in 
both these bores.  

 
however the groundwater water quality monitoring data of the groundwater collection basin 
clearly shows the increasing trend in chloride concentration which is highly likely due to ash 
placement activity  

 
Delta: The claim that the chloride increase in the GCB is highly likely due to ash placement 

activity does not take into account the effects of the naturally occurring high chloride 
sampled by bore D11 and its movement to the GCB, as noted above.  
 
In addition, Figure 7 in the Aurecon (2009) report shows little change in chloride 
concentrations in the GCB since January, 2008 while the concentration in bore D10 
continued to increase. The SCA referred to the recent Aurecon (2010) report, which 
also showed little change in the GCB chloride to October, 2009 but the increase in 
bore D10 continued. These observations support the view that the small increase in 
the GCB is due to the nearby high chloride deposit and the water level rise due to the 
wider effect of ash placement. 

 
because chloride is more an indicator of ash than the mining activity. 
 
Delta: As shown in Figure 8, above, naturally occurring salt deposits occur in the mining 

area, so chloride is not just an indicator of ash placement.  
 
Additionally when considering the annual quantity of brine used to condition ash (25-
35ML/annum) and the chloride concentration in brine (some 24,000 mg/L based on 2003-
2006 brine quality data), about 500 to 850 tonnes of chlorides are disposed of annually via 
ash placement activity.  
 
Delta: The annual brine chloride production is stored in about 200,000 tonnes of brine 

conditioned ash each year, which is placed on top of about 3 million tonnes of water 
conditioned ash. This placement design was used to minimise brine leachates 
reaching the groundwater in the ash placement area.  
 

This also suggests that the chloride in the groundwater collection basin is highly likely related 
to brine conditioned ash placement.  
 
Delta: The 2009 report stated that the VWP nearest the Stage I deposit, and in the initial 

Stage II placement area, has remained dry. This VWP was installed in a borehole 
drilled to the base of water conditioned ash and the VWP tip was placed about 1m 
above the base at a depth of 22.5 m below RL 946m. Three metres of brine 
conditioned ash had been placed on top of this ash by December 2008 as shown in 
Figure 2 of the 2009 report. Confirmation of no leachates reaching the groundwater 
under the brine placement was obtained by drilling a borehole to a depth of 30.45m in 
the middle of the Stage I brine conditioned ash area. The bore log is attached and 
shows the bore was dry, as stated in the Connell Wagner (2008) report.   



The current view that brine leachates have not yet reached the groundwater is 
supported by the relatively small increase of chloride at bore D11, compared to the 
rapid increase at bore D10 (shown in Figure 7 of the 2009 report and more clearly in 
Figure 6 of the 2010 report). 
 

The SCA is aware that there are existing water quality issues in and around the existing and 
proposed ash placement areas particularly elevated levels of sulphate, boron, nickel, 
manganese and iron in Neubecks Creek catchment that are attributed to past coal mining. 
However, the SCA is not satisfied with the assertion that there will not be any impact on 
water quality from the ash placement activity.  
 
Delta: We agree that it is not possible for there to be no effects on water quality from the ash 

placement activity.  
 
Section 2.6.2 of the (Aurecon, 2010) report states “Groundwater modelling predicts 
that once seepage from the brine co-placement enters the groundwater table under 
the ash deposit, the salinity in the bores inside the ash placement area is expected to 
increase. Once this happens, the concentrations of some water quality characteristics 
may exceed the pre-placement baseline 90th percentile conditions in these bores. 
The only bores left inside the ash placement area are D10 and D11, so the trends 
over time for these bores are expected to show when the brine leachates reach the 
rubble drain under the ash deposit.”  
 
The UTS model predicts that after 40 years of ash placement operations, with final 
capping of the brine and water conditioned ash placement at Mt Piper Power Station, 
the water quality in receiving waters (the GCB and Neubecks Creek) will still meet the 
ANZECC (2000) guidelines or local environmental goals shown in Table 1 of the 2008 
report and in Table 2 of the 2009 and 2010 reports. Note that the ANZECC (2000) 
guideline trigger values for cadmium, chromium, copper, lead, nickel and zinc were 
adjusted for effects of hardness.  
 

The SCA's analysis of groundwater monitoring quality data in the Water Quality Monitoring 
Update Report 2009 (Aurecon 2010), clearly shows an increasing trend in chloride 
concentration (an indicator of ash disposal) over the last 10 years in the downstream 
groundwater bores compared to bores located upstream of ash placement areas. 

 
Delta: As noted above, chloride is also an indicator of naturally occurring salt deposits which 

occur in the underground mine workings in the area.  
 
Section 3.1 of the 2010 report states “These bores, particularly D10, monitors 
changes due to non-Delta historical mining works, the predicted water level rises due 
to water conditioned ash placement and provide early warning of effects, if any, of the 
brine co-placement.”  
 
The effects of the “non-Delta mining works” are discussed above in relation to 
movement of the chloride deposit near bore D11 to the GCB. The water level rises 
observed in the groundwater bores D10 and D11 are due to the mounding effects of 
placement of the large area of water conditioned ash placement, which was predicted 
by the model.  
 
Section 3.1.1 stated “The rapid increase of chloride at bore D10 during 2009 (shown 
in Figure 5 of the 2010 report) suggests an increase in the source of chloride entering 
the groundwater. The increasing chloride concentrations are suggested to be 
investigated, with consideration of local mining activities, groundwater level rise and 
use of cooling tower blowdown water for dust suppression. In this regard, the strict 
management of storm water runoff from the brine and water conditioned ash areas 
should continue.” 
 
As mentioned above, the increase of chloride at bore D10, without a corresponding 
recent, rapid increase at bore D11 (shown in Figure 6 of the 2010 report), suggests a 



local source of chloride input to the mine water sampled by bore D10. As 
recommended in the Aurecon (2010) report, Delta Electricity is currently investigating 
the cause of the local inputs. However, whether the cause is a local mine input or the 
use of cooling tower blowdown for dust suppression and conditioning of the fresh ash, 
the localised nature of the changes suggests that the increase is not due to the brine 
conditioned ash placement. Brine leachates entering the local groundwater would be 
expected to cause a similar rise in chloride in all the down-gradient bores, as well as 
in the GCB.  
 

The SCA nevertheless acknowledges that the three to five fold increase in chloride 
concentration are below ANZECC guidelines. Similarly, pre and post ash-placement water 
quality in a downstream groundwater bore also shows increasing trend in chloride levels from 
22 to 50 mg/L.  
 
Delta: Noted. These changes are the pre and post ash-placement averages for bore D10. 

As required by the Water Management Plan, the post ash-placement 50th percentile 
at bore D10 exceeded the pre placement 90th percentile, so an investigation of the 
causes was undertaken in 2007. As noted above, the continuing rise at bore D10 was 
the reason for the recommendation in the Aurecon (2010) report to investigate the 
causes.  

 
Groundwater modelling predictions (UTS 2007) have assumed adsorption percentages of 
contaminants, including for chloride.  
 
Delta: The adsorption tests were included in the model to simulate the uptake of trace 

metals from brine leachates as they flow through the mine spoil on the way to the 
receiving waters. The test showed the mine spoil could cause uptake or release of 
contaminants into the leachates. The chloride concentrations actually increased due 
to release from the local mine spoil. This is stated in the reports as a possible reason 
for the moderate increases in chloride noted in the bores as the local water levels 
rose due to the water conditioned ash placement.  

 
The SCA recommends that the UTS model be reviewed and revised to reflect the latest 
monitoring data including the trend to increased chloride concentrations. The revised model 
would thus enable updated predictions of the long term behaviour, fate and impacts of ash 
placement.  
 
Delta: The model will be updated with the Delta Electricity findings of the cause of the local 

chloride inputs to bore D10 and re-run to include the latest data. 
 
Delta Electricity’s annual reporting requirements require an update of the 
groundwater model if the results and analyses presented in the annual Environmental 
Monitoring Report, or any other information, may be reasonably interpreted as 
indicating significant impacts on the groundwater quality, in the vicinity of the Site, as 
a result of the placement of brine-conditioned flyash.  
 
Although there is no evidence that the brine-conditioned flyash placement is the 
cause of the changes noted above at bore D10, it is necessary to define the cause of 
the increases so the likely effects on the receiving waters are understood and for 
implementation of controls, if the cause if due to the larger water conditioned ash 
placement. Accordingly, Delta Electricity will arrange for the model to be updated and 
the results will be presented in a Groundwater Modelling Report. 
 
As the chloride increases noted in the annual Environmental Monitoring Reports are 
explained by the local groundwater conditions, and the low level effects of the brine 
placement predicted by modelling have not been seen yet, the approvals process for 
the Ash Placement Project should not be delayed by the proposal by Delta Electricity 
to re-run the Mt Piper brine placement groundwater model. 

 



Updated model predictions would enable a revised risk assessment of ground and surface 
water quality impacts under a range of rainfall events of differing duration and intensities 
(including up to a 100 year ARI event). 
 
Delta: The current model predicts the final outcome of effects on groundwater for average 

rainfall conditions over 40 years. Short-term rainfall events would not show effects of 
brine leachates on groundwater because it takes a long time (years) for the leachates 
to penetrate the 30m of water conditioned ash.  
 
The suggested modelling of rainfall events of differing duration and intensities 
(including up to a 100 year ARI event) is more appropriate for surface runoff 
modelling. It is understood that the runoff detention system and size of the lined 
ponds in the brine areas are already based on the 100 year ARI event. 
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