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Heritage Council 

MEM 
of New South Wales 

1111 
Ms Jessie Evans 
Mining Projects 
Department of Planning & Environment 
GPO Box 39 
SYDNEY NSW 2001 

Dear Ms Evans 

3 Marist Place 
Parramatta NSW 2150 

Locked Bag 5020 
Parramatta NSW 2124 
DX 8225 PARRAMATTA 

Telephone: 61 2 9873 8500 
Facsimile: 61 2 9873 8599 

heritageOheritage.nsw.gov.au 
www.heritacie.nsmov.au 

Contact: Katrina Stankowski 
Phone: (02) 9873 8569 
Fax: (02) 9873 8550 
Email: Katrina.Stankowskiaenvironment.nsw.gov.au 
File No: EF14/9458 
Job ID: DOC14/108985 & DOC14/108975 
Your Ref:N/AMP 09_0013 

RE: Heritage comments on Residual Matters Report for Russell Vale Colliery Underground 
Expansion Project. 

I refer to your email of the 25th of June requesting any comment that the Heritage Council may 
have on the Residual Matters Report for the Russell Vale Colliery Underground Expansion 
Project. A copy of this report was sourced from the Department of Planning & Environment's 
website. 

Accordingly, after consideration of both the report and Appendix H (Underground Expansion 
Project: Response To Submissions On the Preferred Project Report- Heritage, by Biosis), the 
following comments are provided. 

It is acknowledged that the Biosis Letter in Appendix H states that they incorporated the 7 
changes the Heritage Branch (now Division) recommended into Section 3.1 of the HMP, which 
was then submitted to the Department of Planning & Environment in October 2012. However the 
Heritage Division has not had the opportunity to corroborate that these changes have been made 
and no updated version has been submitted to the Heritage Division for this purpose. 

Therefore, as Delegate of the Heritage Council I advise that prior comments regarding the 
Historic Heritage Management Plan (HMP) for the Russell Vale Colliery remain unchanged. 

If you have any questions regarding the above advice, please feel free to contact Katrina 
Stankowski at Katrina.Stankowski@environment.nsw.gov.au. 

Yours sincerely I 

14/07/2014 
Dr Siobhan Lavelle, OAM. 
Manager, Conservation 
Heritage Division 
Office of Environment & Heritage 

As Delegate of the NSW Heritage Council 

Helping the community conserve our heritage 

Department of Plan7 

JUL 2014 
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Dear Jessie 
 
Thank you for the opportunity to provide comment on the proposed Residual Matters Report for the 

Wollongong Coal Limited (formerly Gujarat NRE) Underground Expansion Project. OEH previously 

provided comments on the project as exhibited in February 2013 and subsequently the Preferred Project 

Report in November 2013. OEH has also provided comments on the Preliminary Works Approval for 

Russell Vale Colliery (MP10_0046) and subsequent modifications to this approval seeking consent for the 

extraction of coal from sections of Longwalls 4, 5 and 6.  

 
Despite significant modifications to the original proposal, the latest Residual Matters Report for the 

Preferred Project Plan still proposes a potentially high impact mine plan in what is clearly a sensitive area; 

which forms an important part of the catchment for Sydney’s Drinking Water Supply; and is a high value 

conservation area. Detailed comments on the Residual Matters Report are provided in Attachment 1. 

 

In summary, OEH considers that the PPR does not fully address the issues previously identified and the 

principal concerns in relation to the Residual Matters Report are: 

 Subsidence impacts; 

 Risk assessment and impacts to the Coastal Upland Swamps endangered ecological 

community (EEC), particularly to swamps of ‘special significance’; 

 Potential loss of surface water to deeper storage via mining induced fracture networks; and 

 Impacts to threatened species. 

If an approval is granted to the project, OEH recommends that: 

 Amendments to the mining layout are made to avoid or minimise impact upon swamps of 

special significance and threatened species habitat, as was undertaken for longwalls 4 and 5; 

 If amendments to the mining layout to avoid or minimise impact are not considered feasible, a 

biodiversity offset strategy for both swamps and threatened species should be prepared; and  

 The approval consider the recent report by the Chief Scientist report into the cumulative impact 

of underground mining with regard to acceptable levels of impact and performance measures. 

The report recommended “providing clearly agreed impact definitions at the point of approvals, 

and ensuring compliance. These impact definitions must be agreed upon by all parties, so that 
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the current situation, where an impact may be considered significant by the part of the 

government charged with protecting the environment, and minimal, by the part of the 

government charged with facilitating mining, cannot continue”.  

OEH also notes that the proponent is currently preparing an updated flood study which will investigate the 

impact upon the catchment of Bellambi Creek. Accordingly, OEH’s previous comments relating to east 

bound flows have not been addressed at this stage.  

 

Please do not hesitate to contact Calvin Houlison, Conservation Planning Officer on 4224 4179 or email 

calvin.houlison@environment.nsw.gov.au should you require any further information.  

 
Yours sincerely 

 
 
CALVIN HOULISON 
Conservation Planning Officer 
 
 
 

mailto:calvin.houlison@environment.nsw.gov.au
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ATTACHMENT 1: OEH DETAILED COMMENTS ON RESIDUAL MATTERS REPORT, RUSSELL VALE 
COLLIERY UNDERGROUND EXPANSION PROJECT (MP09-0013) 

 
1. Ecosystems & Threatened Species - Illawarra review of Wollongong Coal Residual Matters 

Report for the Preferred Project Report for the Major Underground Expansion  

Subsidence Impacts 

Subsidence and stress levels for the mine are very high, largely because there has already been multiple 

coal seams extracted (ie Bulli and Balgownie seams) in various parts of the mining domain.  

The Residual Matters Report (RMR) identifies that the extraction of the Wongawilli Seam in the Wonga 

East area will result in a maximum of 2.1 m of subsidence, with tilts between 24 and 51 mm/m, tensile 

strain of between 7 and 15 mm/m and compressive strains between 14 and 31 mm/m. By any comparison 

the subsidence, tilts and strains predicted for the RMR are high and are likely to result in subsidence 

impacts to surface features. For example, the Dendrobium Area 3B Longwall 9 was predicted to have 

maximum predicted conventional subsidence of 2.05m, tilt of 25 mm/m, tensile strains1 of 7.5 mm/m and 

compressive strains of 9 mm/m. Numerous impacts have been identified over the Dendrobium longwalls 

including the loss of perched aquifers in four Upland Swamp EECs above Longwall 9. Significant fracturing 

has also already been identified over the previously extracted LW4 & LW5 at the Russell Vale/Gujarat NRE 

Mine. 

Risk Assessment and Impacts to Coastal Upland Swamps endangered ecological community 

OEH supports the proponent’s identification of upland swamps of ‘special significance’ in the project area in 

line with the methodology contained in OEH’s draft Upland Swamp Environmental Assessment Guidelines.  

OEH has consistently stated that longwall mining under the Sydney Catchment Authority Special Areas of 

the Woronora Plateau should meet a performance measure of no negative environmental outcomes, or 

negligible environmental consequence for swamps of special significance.  OEH considers that all swamps 

recognised to be of special significance should be protected from the impacts of mining.  

Results of monitoring by both BHP Billiton Illawarra Coal (BHPBIC) and OEH in upland swamps 

undermined by longwall mining in Dendrobium mine on the Woronora Plateau has demonstrated that 

mining resulted in the fracturing of bedrock beneath a swamp causing: 

 a loss of the perched aquifer in the swamps (determined by piezometer monitoring of                                  

shallow groundwater levels) 

 a loss of water flow at the base of the swamp (determined by V-notch weir monitoring); and 

 a loss of soil moisture within the swamp (determined by soil moisture probes) 

Impacts of these types significantly alter the ecological function of the upland swamp with a high likelihood 

of eventual loss of the vegetation communities and habitats that characterise this EEC. 

Subsidence estimates provided by SCT (2014) indicate that mining of the proposed panels are predicted to 

have measurable subsidence in the following swamps: CCUS2, CCUS3, CCUS4, CCUS5, CCUS6, 

CCUS10, CCUS11, CCUS12, CCUS14, CCUS21, CCUS23, CRUS1, BCUS4, & BCUS11. 

                                                
1
 Tensile and compressive strains have been calculated using a factor of 15 times maximum curvature as described in MSEC 

(2012; MSEC459 Revision B). 
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OEH does not concur with the risk assessment provided by Biosis (2014), which does not provide any 

BACI assessment of swamp water levels or consider swamps recently impacted by mining in other areas of 

the Southern Coalfields. OEH does not accept that an upland swamp EEC at a moderate or high risk of 

subsidence induced fracturing should subsequently be assessed to have a low final risk of impact due to 

modification of such a risk rating using flow accumulation measures. 

As a result, OEH has undertaken its own individual risk assessment for each swamp based on predicted 

subsidence levels, Planning Assessment Commission threshold levels for negative environmental 

consequence (Bulli Seam PAC Report 2010) and previous experience in the Southern Coalfields (See 

Appendix 1). For the remaining longwalls to be extracted as part of the current PPP, three swamps 

(CCUS1, CCUS14 & CRUS1) are assessed to have a LOW or LOW to MODERATE risk of impact 

(fracturing of bedrock base of the swamp and draining of any perched aquifer). One swamp (CCUS12) is 

assessed as having a MODERATE to HIGH risk of impact. Seven swamps (CCUS2, CCUS4, CCUS5, 

CCUS10, CCUS11, BCUS4 and BCUS11) are assessed as having a HIGH risk of impact, likely to lead to 

the draining of any perched aquifer within the swamp.  

The proposed mine plan is likely to lead greater than negligible impacts to 4 upland swamp EECs agreed to 

as being of “special significance” (CCUS4, CCUS5, CCUS10 and CRUS1). 

Despite predicted impacts to upland swamp EECs (some of which are agreed to be of “Special 

Significance”), no offsetting or remediation2 of groundwater or biodiversity impacts are proposed. This is not 

consistent with government principles to avoid, mitigate or offset environmental impacts. Further 

amendments to the mining layout should be considered to enable negligible impact criteria to be met. 

Although the overall risk to upland swamps may be lower as a result of the removal of the Wonga West 

domain from the RMR, OEH notes that none of the upland swamp EECs in Wonga West are protected from 

future mining developments.  

Flow Accumulation 

OEH maintains that Biosis has over emphasised the impact of tilt and flow accumulation modelling when 

developing risk rankings for upland swamps. The type of impact most frequently observed and of concern 

for upland swamps in the Southern Coalfields is bedrock fracturing, which is more closely related to 

physical stresses, strains and subsidence than tilt. 

OEH accepts that use of additional information in a multi-criteria analysis may be useful, but is concerned 

that the outcome of subsequent risk assessment is affected by the weightings applied in such a multi-

criteria analysis. As a result the Biosis Risk Assessment has identified upland swamp EECs as having a 

moderate or high risk of subsidence induced fracturing but subsequently assessed them to have a low final 

risk of impact due to modification of such a risk using flow accumulation measures. 

Potential loss of surface catchment water to deeper storage 

Due the multi-seam nature of the proposed extraction, there is a significant potential for surface to seam 

fracturing in various parts of the proposed mining domain. OEH previously recommended a reassessment 

of this potential given the changes made to the mining layout. Previously the PPR had modified the layout 

so that:  

                                                
2 OEH notes the recent review by WRL (2012) that there has been no demonstration (or citation) of successful remediation of a swamp affected by longwall 
mining. 
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 Longwalls 1-3 have increased panel widths (the largest change being for longwall 3 which is 

increased from 105m to 150m wide – a 43% increase)  

 Longwalls 6 to 10 have the pillar widths reduced from 60m to 45m 

 Longwall 11 has the pillar width reduced from 60m to 40m. 

OEH found it difficult to get a clear description of pillar widths from the most recent RMR documents. While 

this reanalysis of potential for surface to seam fracturing has not occurred, some indications of the potential 

for surface to seam fracturing are available from Geoterra (2014). The groundwater modelling and 

observations identify a significant threat to groundwater aquifers, including the potential for surface to seam 

connective fracturing. If this occurs in conjunction with upland swamp aquifers or streams, surface water 

(and perched swamp aquifers) could end up draining to the mine itself. 

For example:   

 Geoterra (2014) state: 

 Figure 35 indicates that, based on the inherent assumptions in the Tammetta (2012) empirical 

method and the adaptation of this equation to multi-seam mining, the depressurisation zone may 

reach the ground surface over the already extracted Wongawilli Seam Longwalls 4 and 5. 

 The depressurisation “zone” may also potentially reach the ground surface over the eastern and 

central sections of Longwalls 6 and 7, but not over Longwalls 9 to 11 (due to the absence of triple 

seam mining at that location). The depressurisation zone may also reach the ground surface over 

the eastern and central sections of Longwalls 1 to 3, where there are stacked, overlying, Bulli, 

Balgownie and Wongawilli secondary extraction workings. 

 Based on available mine water balance records, the average daily groundwater inflow extracted 

from Russell Vale Colliery was 0.2 ML/day prior to extraction of LW4 and 1.05ML/day after 

extraction of LW5. 

 The modelling predicts a reduction in baseflow of 1.20ML/yr in the Cataract River (upstream of 

Cataract Reservoir) and a reduction of 0.88ML/yr in Bellambi Creek. 

 The model has not been designed to simulate the effects of near-surface tensile cracking or discrete 

structural features, such as the presence of faults or dykes or their displacement due to subsidence 

resulting from underground extractive mining. 

In reviewing the groundwater modelling, Heritage Computing (2014) commented: 

 Monitoring of water level trends in piezometer NRE-A over the multi-seam mined area seems to 

lend support to fracturing reaching to the upper Hawkesbury Sandstone. 

Cataract Creek and its tributaries 

OEH has previously stated that it believes Cataract Creek should have a negligible impact criteria applied. 

OEH considers Cataract Creek to be of special significance due to its ecological and biodiversity values, 

including as habitat to a number of threatened species. Given the interconnected nature of a creek and its 

tributaries, and the potential for impacts to extend up or downstream of the initial impact area, impacts to 

water quantity and quality along the entire stretch need to be assessed as a whole. 

Closure values for Cataract Creek are predicted to range “up to 300mm adjacent to the end of Longwall 5 

and up to 290mm adjacent to the end of Longwalls 6 and 7. Closure across the second order southern 

branch of Cataract Creek upstream of the Mount Ousley Road crossing is predicted to reach 700mm” (SCT 

2014). 
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SCT (2014) also cite Barbato et al 2014 stating “Barbato et al (2014) report experience in Hawkesbury 

Sandstone river channels indicating that flow diversion and perceptible cracking in major river channels 

such as Cataract Creek has not been observed where valley closure is predicted to be less than 100mm 

with the proportion of pools impacted increasing linearly with closure to be 100% by 700mm of predicted 

closure”. 

The probability exceedance curve in Barbato et al (2014 - Figure 2), indicates that closure of 300mm could 

lead to a 28% (approx.) probability of a Type 3 Pool Impact causing draining and subsurface redirection of 

flows. There is no documented evidence that any or all of this water returns to the stream system and there 

is a serious concern that such water could drain to the mine itself (eg see Coffey review). Indeed, other 

publications by the SCA also suggest significant flow losses where fracturing has occurred previously in 

Waratah Rivulet (Jankowski and Knights 2010). OEH is aware of significant stream lengths within the 

Metropolitan Special Areas where there is now no longer flow (except after heavy rainfall) as a result of 

longwall mining impacting catchment streams (eg upper Wongawilli Ck, Native Dog Creek, Flying Fox 

Creek, Waratah Rivulet and a number of other tributaries). OEH does not consider such potential impacts 

to constitute a negligible impact risk to Cataract Creek and recommends a redesign of longwall panels to 

reduce closure across Cataract Creek. 

There is little evidence of effective remediation of these sort of impacts.  Attempts to do so are both 

expensive and likely to involve additional environmental damage.  

Alteration of the natural flow regimes of streams is recognised as a major factor contributing to loss of 

biological diversity and ecological function in aquatic ecosystems (NSW Scientific Committee 2002). While 

modifications to long wall layout have now excluded Cataract Creek from direct undermining, 10 mapped 

tributaries of Cataract Creek will be directly undermined. 

Fracturing within swamp and tributaries which feed into Cataract Creek is likely to lead to loss of flow 

supplying water to Cataract Creek and ultimately Cataract Dam. WRM (2014) states that “based on 

observations of groundwater inflows and piezometer behaviour in the area, the credible range of 

subsidence induced streamflow loss from Cataract Creek due to Wonga East operations is in the range of 

0.1 – 0.5 ML/day”. Furthermore WRM state that a loss of 0.5ML/d would: 

 “Reduce the frequency of 1.0ML/d flows to 69% 

 Reduce the frequency of 0.1ML/d flows to 86% 

 Increase the maxium cease to flow period length from 0 to 101 days and 

 Increase the median duration of cease to flow periods from 0-9.5 days”. 

Based on the flow exceedance curves in WRL (2014; see Figure 3), a loss of 0.5ML/day in Cataract Creek 

would increase the number of cease to flow days at CC5 from 0% to approximately 20% of the time. A loss 

of 0.5ML/day in Cataract Creek would increase the number of cease to flow days at CC9 from 0% to 

approximately 10% of the time. This is not considered to be a trivial impact to Cataract Creek.  Much of the 

discussion of flow impacts discuss losses with regards to averages or medians, however, the greatest 

impacts of loss of flow will actually occur during dry/drought conditions when water within the catchment is 

scarce. 

Stream Monitoring 

No studies have been undertaken that measure the contribution of swamps to flows in streams above the 

project area. Consistent monitoring of stream flow itself has also been poor. 
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The WRM (2014) states that: 

 Wollongong Coal periodically undertakes measurements of flow velocity across transects at 

Cataract Creek monitoring points. However, at the time of preparing the present study, insufficient 

data was available to develop full reliable rating curves, and flow-frequency relationships at the 

monitoring points. 

 While water levels are monitored in pools along Cataract Creek and Cataract River, insufficient data 

is available to derive long-term streamflow records for the potentially affected streams. 

OEH has previously stated, and reiterates, that it is the responsibility of the mining companies to collect the 

data that is needed for major decisions on coal mining in these areas. In the absence of this information, 

informed decision making by Approval Authorities is not possible and unacceptable impacts may occur. 

OEH maintains a concern with WRL’s (2014) modelling for Cataract Dam, noting major unexplained 

discrepancies (up to 20,000 ML) in Cataract Dam modelled volumes (Figure 1). 

 

 

 

 

 

 

 

 

 

 

Figure 1. Major unexplained discrepancies (up to 20,000 ML) in Cataract Dam modelled volumes. Source: WRL (2014). 

Threatened Species - Giant Dragonfly 

The Giant Dragonfly Petalura gigantea is listed as Endangered under the TSC Act 1995, with declining 

population size, and loss or degradation of wetland habitats in which it occurs, identified as threats to its 

survival (NSW Scientific Committee 1998). The Giant Dragonfly is the third largest dragonfly in Australia 

and one of the largest dragonflies in the world. They live in permanent swamps and bogs with some free 

water and open vegetation (Benson and Baird 2013). Females lay eggs into moss, under other soft ground 

layer vegetation, and into moist litter and humic soils, often associated with groundwater seepage areas 

within appropriate swamp and bog habitats. The species does not utilise areas of standing water wetland, 

although it may utilise suitable boggy areas adjacent to open water wetlands. Larvae dig long branching 

burrows under the swamp. Larvae are slow growing and the larval stage may last 10 years or more. 

OEH has twice previously recommended that survey for the threatened Giant Dragonfly (Petalura gigantea) 

be undertaken. It is noted that a survey has now been undertaken and potential and known habitat 

 

 

Major unexplained 
discrepancies  
in Cataract Dam 
model predictions 
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identified (although no information on search effort i.e. spatial extent and survey hours is provided). It is 

recommended that this information is provided in order to allow assessment of the adequacy of the Giant 

Dragonfly surveys.  

Three swamps (CCUS4, BCUS4 and CRUS1) were identified as known habitat for the Giant Dragonfly in 

the study area. Two of these swamps, CCUS4 and BCUS4, are also identified at the two most at risk 

swamps in the final risk assessment (Figure 11 – Appendix G – Biodiversity).  Given the potential impacts 

on groundwater and vegetation in these swamps as a result of mining, and the reliance on these features 

for breeding habitat OEH considers it likely that this habitat will be rendered unsuitable for the species and 

that a significant impact on this population of the species is likely as a result of the proposal. Without 

knowledge of the location within CRUS1 of the Giant Dragonfly records, OEH is unable to determine if this 

habitat is also likely to be rendered unsuitable.  

An annual monitoring program for the Giant Dragonfly should be established to inform our understanding of 

the impacts of mining on the population over time and an appropriate offset developed for any impact to the 

species that cannot be avoided or minimised.  

Economics 

In the PPR the value of the swamps is accepted as $2 million per hectare. By the applicants calculations 

the value of all swamps would be $38 million, although they have reduced the value to $9.78 million on the 

basis that the entirety of all swamps will not be undermined. OEH does not support this approach as 

impacts to groundwater at one part of a swamp is likely to impact groundwater throughout the swamp. 

OEH has estimated the value of the swamps it considers at moderate or high risk as $25 million. Given this 

loss of swamps in addition to impacts to threatened species habitat, impacts to streams, loss of drinking 

water and damaged and disturbed catchment OEH considers that the project will have an overall negative 

benefit to cost ratio (royalties to NSW Government calculated at $18 million). 

In light of recent cases where both the applicant’s calculation and DP&E acceptance of economic benefits 

approaches have been found to be incorrect and criticised, OEH recommends a detailed and independent 

review of the economics of this proposal. 
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Appendix (Ecosystems & Threatened Species) – Swamp Risk Assessment 
 

Swamp 

Name 

Biosis Final Risk Assessment 

and Justification 

OEH Risk Assessment and Justification 

BCUS4 Risk is assessed as MODERATE due to 

impacts to a small section of this swamp.  

 

BCUS4 is located over the edge of 

Longwall 9. Soils in BCUS4 are up to 160 

cm in depth and consist of humic sandy 

clay. Tilts and strains affect a small section 

of MU43 Tea-tree Thicket. Lower sections 

of the upland swamp are unlikely to be 

subject to strains of sufficient magnitude to 

fracture bedrock. 

Swamp Discussion of tilts and strains 

Undergoes evapotranspiration as well as 

gradual drainage after rainfall. No evidence 

of adverse effects due to prior subsidence 

are evident in this swamp. 

Risk is assessed as HIGH. OEH believe that it is likely that the 

bedrock base of BCUS4 will be fractured leading to the loss of the 

perched aquifer.  

 

A permanent water table is maintained outside of dry/drought 

conditions based on the piezometer plot for PB4. BCUS4 is stated to 

contain the MU42 vegetation community (Biosis 2012).  

 

Previous subsidence under BCUS4 was estimated by SCT (2014) to 

be 0.6m (ie not that large). Mining of Longwall10 (and to a lesser 

extent LW11) is predicted to cause an additional 1.4m of subsidence 

to give an overall Total Subsidence from all undermining of 2m. 

Incremental tensile strain from the current plan is 7.1 mm/m (14 

times higher than the PAC threshold for tensile strains); incremental 

compressive strain is 14.2 mm/m (7 times higher than the PAC 

threshold for compressive strains); incremental tilt is 23 mm/m  (over 

5 times higher than the PAC threshold for tilt). 

BCUS11 Risk is assessed as LOW. 

 

No groundwater data is available. BCUS11 

does not support vegetation communities 

reliant on waterlogging. 

Risk is assessed as HIGH. OEH believe that it is likely that the 

bedrock base of BCUS4 will be fractured leading to the loss of the 

perched aquifer.  

 

No groundwater monitoring has been undertaken by the proponent 

for BCUS11. BCUS11 is stated to contain vegetation communities 

MU42 and MU44b (Biosis 2012). OEH consider Biosis’ statement 

that these swamp communities are “not reliant on waterlogging” to 

be incorrect and highly misleading. 

 

Previous subsidence under BCUS11 was estimated by SCT (2014) 

to be 0.5m (ie not that large). Mining of Longwall10 (and to a lesser 

extent LW9&11) is predicted to cause an additional 1.5m of 

subsidence to give an overall Total Subsidence from all undermining 

of 2m. Incremental tensile strain from the current plan is 6.8 mm/m 

(almost 14 times higher than the PAC threshold for tensile strains); 

incremental compressive strain is 13.4 mm/m (6 times higher than 

the PAC threshold for compressive strains); incremental tilt is 23 

mm/m  (over 5 times higher than the PAC threshold for tilt). 

CCUS1  Risk is assessed as LOW. 

 

Both Biosis and OEH consider a swamp of 

special significance. 

 

No groundwater data is available. Given 

changes to the longwall layout, impacts are 

likely to be restricted to a very small 

section of this upland swamp at the eastern 

end. Any changes here are likely to be 

limited in extent, and are unlikely to result 

in a significant impact to this upland 

swamp. 

Risk from the current mine plan is considered LOW. 

 

No groundwater monitoring has been undertaken by the proponent 

for CCUS1. Previous subsidence under CCUS1 was estimated by 

SCT (2014) to be 2m. This may have been sufficient to impact this 

swamp but no monitoring was undertaken before and after previous 

mining which confounds any interpretation of potential impacts. No 

subsidence is predicted for CCUS1 from the current mine plan (SCT 

2014).  
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Swamp 

Name 

Biosis Final Risk Assessment 

and Justification 

OEH Risk Assessment and Justification 

CCUS2 Risk of impact is considered LOW.  

 

Does not support vegetation communities 

reliant on waterlogging. Undergoes 

evapotranspiration as well as gradual 

drainage after rainfall. No evidence of 

adverse effects due to prior subsidence are 

evident in this swamp.  

Risk is assessed as HIGH. OEH believe that it is likely that the 

bedrock base of this swamp will be fractured leading to the loss of 

the temporary perched aquifer. 

 

A temporary water table is maintained after rainfall based on the 

piezometer plot for PCc2, although no water appeared to be 

measured between June 2012 and February 2013 . It is possible that 

CCUS2 has been affected by previous mining but the lack of 

monitoring before and after such previous mining confounds any 

interpretation of potential impacts. CCUS2 is stated to contain 

vegetation communities MU44a and MU44b (Biosis 2012). OEH 

consider Biosis’ statement that a swamp community is “not reliant on 

waterlogging” to be incorrect and highly misleading. 

 

Previous subsidence under CCUS2 was estimated by SCT (2014) to 

be 1.1m (ie of medium size). Mining of Longwall 2 (and to a lesser 

extent LW3) is predicted to cause an additional 1.9m of subsidence 

to give an overall Total Subsidence from all undermining of 3m. 

Incremental tensile strain from the current plan is 10 mm/m (20 times 

higher than the PAC threshold for tensile strains); incremental 

compressive strain is 20 mm/m (10 times higher than the PAC 

threshold for compressive strains); incremental tilt is 34 mm/m  (8.5 

times higher than the PAC threshold for tilt). 

CCUS3 Risk is assessed as LOW. 

 

CCUS3 supports MU42 Banksia Thicket 

and MU44a Sedgeland, which are not 

reliant on waterlogging and are thus 

deemed less susceptible to decreased 

groundwater availability. 

Groundwater data indicates rapid 

recession to basement levels following 

rainfall.  

OEH would have considered the risk of the current proposal to have 

been HIGH, but since the longwalls have already been extracted this 

is now a moot point. 

 

OEH believe that it is likely that the bedrock base of CCUS3 has 

been fractured leading to the loss of any perched aquifer. Monitoring 

was clearly inadequate to identify the exact impacts, but extensive 

surface fracturing of exposed rock occurred throughout the area. 

 

Rapid recession of the water table occurs after rainfall based on the 

piezometer plot for PCc3, It is possible that CCUS3 has been 

affected by previous mining but the lack of monitoring before and 

after such previous mining confounds any interpretation. In addition, 

there was little to no baseline monitoring of CCUS3 water levels prior 

to mining of LW4 . CCUS3 is stated to contain vegetation 

communities MU42 and MU44a (Biosis 2012). OEH consider Biosis’ 

statement that a swamp community is “not reliant on waterlogging” to 

be incorrect and highly misleading. 

 

Previous subsidence under CCUS3 was estimated by SCT (2014) to 

be 1.1m (ie of moderate magnitude). Mining of Longwall 4 (and to a 

lesser extent LW5) was predicted (and measured) to cause an 

additional 1.4m of subsidence to give an overall Total Subsidence 

from all undermining of 2.5m. Incremental tensile strain from LW4&5 

was 7 mm/m (14 times higher than the PAC threshold for tensile 

strains); incremental compressive strain from LW4&5 was 14 mm/m 

(7 times higher than the PAC threshold for compressive strains); 

incremental tilt from LW4&5 was 24 mm/m  (6 times higher than the 

PAC threshold for tilt). 

CCUS4  Risk is assessed as HIGH 

 

Strains and tilts have increased following 

the revision of subsidence data. The 

location of water-dependent communities 

Risk is assessed as HIGH. 

 

OEH believe that it is likely that the bedrock base of CCUS4 will be 

fractured leading to the loss of the perched aquifer. This will likely 

cause the downstream creek to dry up except after heavy rain.  
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Swamp 

Name 

Biosis Final Risk Assessment 

and Justification 

OEH Risk Assessment and Justification 

at the base of the longwall, in areas of 

lowest strain and tilt, are likely to mitigate 

impacts to some degree. 

 

An overhanging sandstone formation, 

approximately 7.1 m high, forms a waterfall 

and rockbar at the base of CCUS4.  There 

is evidence of impacts from previous 

mining, including collapse of a section of 

this sandstone formation and some 

cracking of the sandstone outcrop. As this 

sandstone formation forms a rockbar at the 

downstream extent of CCUS4 any 

fracturing or rock fall is likely to result in 

changes in hydrology. 

 

No evidence of adverse effects due to prior 

subsidence are evident in this swamp. 

 

A permanent water table is maintained outside of dry/drought 

conditions based on the piezometer plot for PCc4. CCUS4 is stated 

to contain the MU42, MU43 and MU44c vegetation communities 

(Biosis 2012). Water flow from the base of the swamp is described 

as semi-permanent (SCT 2014). Both OEH and Biosis agree that 

CCUS4 is a swamp of “Special Significance”.  

 

Previous subsidence under CCUS4 was estimated by SCT (2014) to 

be 0.9m (ie low to moderate magnitude). Mining of Longwall6 (and to 

a lesser extent LW11) is predicted to cause an additional 1.5m of 

subsidence to give an overall Total Subsidence from all undermining 

of 2.4m. Incremental tensile strain from the current plan is 7.7 mm/m 

(15 times higher than the PAC threshold for tensile strains); 

incremental compressive strain is 15.5 mm/m (8 times higher than 

the PAC threshold for compressive strains); incremental tilt is 25 

mm/m (over 6 times higher than the PAC threshold for tilt). 

CCUS5  Risk is assessed as LOW. 

 

Following revision of the longwall layout 

only a small section of this swamp will be 

subject to subsidence, and areas of MU43 

Tea-tree Thicket are located in areas of 

lower strain. 

Undergoes evapotranspiration as well as 

gradual drainage after rainfall. No evidence 

of adverse effects due to prior subsidence 

are evident in this swamp. 

Risk is assessed as HIGH.  

 

OEH believe that it is likely that the bedrock base of CCUS5 will be 

fractured leading to the loss of the perched aquifer where the swamp 

overlies or is adjacent to LW7.  

 

A permanent water table is maintained outside of very dry conditions 

based on the piezometer plot for PCc5a,b. CCUS5 is stated to 

contain the MU42, MU43 and MU44a vegetation communities 

(Biosis 2012). Water flow from the base of the swamp is described 

as semi-permanent (SCT 2014). Both OEH and Biosis agree that 

CCUS5 is a swamp of “Special Significance”.  

 

Previous subsidence under CCUS5 was estimated by SCT (2014) to 

be 0.6m (ie low magnitude). Mining of Longwall6 (and to a lesser 

extent LW11) is predicted to cause an additional 1.2m of subsidence 

to give an overall Total Subsidence from all undermining of 2.4m. 

Incremental tensile strain from the current plan is 6.6 mm/m (13 

times higher than the PAC threshold for tensile strains); incremental 

compressive strain is 13.3 mm/m (6 times higher than the PAC 

threshold for compressive strains); incremental tilt is 22 mm/m (over 

5 times higher than the PAC threshold for tilt). 
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Swamp 

Name 

Biosis Final Risk Assessment 

and Justification 

OEH Risk Assessment and Justification 

CCUS6  Risk is assessed as LOW 

 

CCUS6 supports MU42 Banksia Thicket, 

which is not reliant on waterlogging and is 

thus deemed less susceptible to decreased 

groundwater availability. 

Groundwater data indicates rapid 

recession to basement levels rapidly 

following rainfall. 

OEH would have considered the risk of the current proposal to have 

been HIGH, but since the longwalls have already been extracted this 

is now a moot point. 

 

OEH believe that it is likely that the bedrock base of CCUS6 has 

been fractured by previous mining, but this still requires verification. 

Tammetta (2013) stated: Using Figure 4 of BR (2012), most of 

swamp CCUS6 is located over a zone of interpreted protrusion, and 

is at risk of permanent ecosystem change. Monitoring was clearly 

inadequate to identify the exact impacts to CCUS6, but extensive 

surface fracturing of exposed rock occurred throughout the area. 

 

No groundwater monitoring has been undertaken by the proponent 

for the majority of CCUS6. Water levels in Piezometer PCc6 are very 

similar to PCc3, indicating rapid recession of the water table occurs 

after rainfall. CCUS6 is stated to contain the vegetation community 

MU42 (Biosis 2012). OEH consider Biosis’ statement that a swamp 

community is “not reliant on waterlogging” to be incorrect and highly 

misleading. It is possible that CCUS6 has been affected by previous 

mining but the lack of monitoring before and after such previous 

mining confounds any interpretation. In addition, there was little to no 

baseline monitoring of CCUS6 water levels prior to mining of LW4.  

 

Previous subsidence under CCUS6 was estimated by SCT (2014) to 

be 2m (ie of large magnitude). Mining of Longwall 4 (and to a lesser 

extent LW5) was predicted to cause an additional 1.8m of 

subsidence (also measured at 1.8m) to give an overall Total 

Subsidence from all undermining of 3.8m. Incremental tensile strain 

from LW4&5 was 9.5 mm/m (19 times higher than the PAC threshold 

for tensile strains); incremental compressive strain from LW4&5 was 

18.9 mm/m (9 times higher than the PAC threshold for compressive 

strains); incremental tilt from LW4&5 was 32 mm/m (8 times higher 

than the PAC threshold for tilt). 

CCUS10  Risk is assessed as LOW 

 

Following revision of the longwall layout 

only a small section of this swamp will be 

subject to subsidence, and areas of MU43 

Tea-tree Thicket and MU44c Cyperoid 

Heath are located in areas of lower strain. 

Soils in the section of CCUS10 overlying 

Longwall 9 are up to 75 cm in depth and 

consist of sandy clay. 

No groundwater data is available. 

Risk is assessed as HIGH. 

 

OEH believe that it is likely that the bedrock base of CCUS10 will be 

fractured leading to the loss of any perched aquifer in the swamp. 

 

No groundwater monitoring has been undertaken by the proponent 

for CCUS10. CCUS10 is stated to contain the vegetation 

communities MU42, MU43 & MU44c (Biosis 2012). It is possible that 

CCUS10 has been affected by previous mining but the lack of 

monitoring before and after such previous mining confounds any 

interpretation of previous impacts. Both OEH and Biosis agree that 

CCUS10 is a swamp of “Special Significance”.  

 

Previous subsidence under CCUS10 was estimated by SCT (2014) 

to be 0.6m (ie of low magnitude). Mining of Longwall 9 is predicted to 

cause an additional 0.9m of subsidence to give an overall Total 

Subsidence from all undermining of 1.5m. Incremental tensile strain 

from the current plan is 4.8 mm/m (9 times higher than the PAC 

threshold for tensile strains); incremental compressive strain is 9.7 

mm/m (almost 5 times higher than the PAC threshold for 

compressive strains); incremental tilt is 16 mm/m (over 4 times 

higher than the PAC threshold for tilt). 
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Swamp 

Name 

Biosis Final Risk Assessment 

and Justification 

OEH Risk Assessment and Justification 

CCUS11  Risk is assessed as LOW. 

 

CCUS11 supports MU42 Banksia Thicket, 

which is not reliant on waterlogging and is 

thus deemed less susceptible to decreased 

groundwater availability. No groundwater 

data is available.  

Risk is assessed as HIGH. 

 

OEH believe that it is likely that the bedrock base of CCUS11 will be 

fractured leading to the loss of any perched aquifer in the swamp.  

 

No groundwater monitoring has been undertaken by the proponent 

for CCUS11. CCUS11 is stated to contain the vegetation community 

MU42 (Biosis 2012). It is possible that CCUS11 has been affected 

by previous mining but the lack of monitoring before and after such 

previous mining confounds any interpretation of previous impacts. 

OEH consider Biosis’ statement that a swamp community is “not 

reliant on waterlogging” to be incorrect and highly misleading. 

 

Previous subsidence under CCUS11 was estimated by SCT (2014) 

to be 1.0m (ie of moderate magnitude). Mining of Longwall 9 is 

predicted to cause an additional 2m of subsidence to give an overall 

Total Subsidence from all undermining of 3m. Incremental tensile 

strain from the current plan is 8.8 mm/m (17 times higher than the 

PAC threshold for tensile strains); incremental compressive strain is 

17.7 mm/m (almost 9 times higher than the PAC threshold for 

compressive strains); incremental tilt is 29 mm/m  (over 7 times 

higher than the PAC threshold for tilt). 

CCUS12 Risk is assessed as LOW. 

 

CCUS12 supports MU42 Banksia Thicket, 

which is not reliant on waterlogging and is 

thus deemed less susceptible to decreased 

groundwater availability. Soils are between 

5 and 85 cm in depth and consist largely of 

minerals sands with little organic material. 

No groundwater data is available. However 

this upland swamp is unlikely to support 

significant groundwater. 

Risk is assessed as MODERATE to HIGH. 

 

 

OEH believe that there is the potential for the bedrock base of 

CCUS12 to be fractured leading to the loss of any perched aquifer in 

the swamp.  

 

No groundwater monitoring has been undertaken by the proponent 

for CCUS12. CCUS12 is stated to contain the vegetation community 

MU42 (Biosis 2012). It is possible that CCUS12 has been affected 

by previous mining but the lack of monitoring before and after such 

previous mining confounds any interpretation of previous impacts. 

OEH consider Biosis’ statement that a swamp community is “not 

reliant on waterlogging” to be incorrect and highly misleading. 

 

Previous subsidence under CCUS12 was estimated by SCT (2014) 

to be 0.5m (ie of low magnitude). Mining of Longwall 9 is predicted to 

cause an additional 1m of subsidence to give an overall Total 

Subsidence from all undermining of 1.5m. Incremental tensile strain 

from the current plan is 4.2 mm/m (8 times higher than the PAC 

threshold for tensile strains); incremental compressive strain is 8.5 

mm/m (over 4 times higher than the PAC threshold for compressive 

strains); incremental tilt is 14 mm/m (over 3 times higher than the 

PAC threshold for tilt). 
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Swamp 

Name 

Biosis Final Risk Assessment 

and Justification 

OEH Risk Assessment and Justification 

CCUS14 No risk assessment undertaken Risk from the current mine plan is assessed as LOW. 

 

Biosis (2014) do not discuss CCUS14, probably because it does not 

lie above any longwall.  

 

Previous subsidence under CCUS14 was estimated by SCT (2014) 

to be 1.2m (ie of moderate magnitude). Mining of Longwall 1 is 

predicted to cause an additional 0.1m of subsidence to give an 

overall Total Subsidence from all undermining of 1.3m. Incremental 

tensile strain from the current plan is 0.6 mm/m (slightly higher than 

the PAC threshold for tensile strains); incremental compressive 

strain is 0.5 mm/m (less than the PAC threshold for compressive 

strains); incremental tilt is 2 mm/m (lower than the PAC threshold for 

tilt). 

CCUS21  No risk assessment undertaken OEH would have considered the risk of the current proposal to have 

been HIGH, but since LW4 has already been extracted this is now a 

moot point.  

 

Monitoring was clearly inadequate to identify the exact impacts to 

CCUS21, but extensive surface fracturing of exposed rock occurred 

throughout the general area. 

 

Biosis (2014) do not discuss CCUS21, probably because it does not 

lie directly above any longwall. 

 

No groundwater monitoring has been undertaken by the proponent 

for CCUS21. CCUS21 is stated to contain the vegetation community 

MU42 (Biosis 2012). It is possible that CCUS21 has been affected 

by previous mining but the lack of monitoring before and after such 

previous mining confounds any interpretation. In addition, there was 

little to no baseline monitoring of CCUS21 water levels prior to 

mining of LW4.  

 

Previous subsidence under CCUS21 was estimated by SCT (2014) 

to be 2m (ie of large magnitude). Mining of Longwall 4 was predicted 

to cause an additional 1.8m of subsidence to give an overall Total 

Subsidence from all undermining of 3.8m. Incremental tensile strain 

from the current plan was predicted to be 9.7 mm/m (19 times higher 

than the PAC threshold for tensile strains); incremental compressive 

strain was predicted to be 19.3 mm/m (over 9 times the PAC 

threshold for compressive strains); incremental tilt was predicted to 

be 32 mm/m  (8 times the PAC threshold for tilt). It appears likely 

that these estimates were based on the original proposed length of 

LW4 taking it directly under CCUS21. 

CCUS23  Risk is assessed as LOW. 

 

CCUS23 supports MU42 Banksia Thicket 

and MU44a Sedgeland. 

No groundwater data is available.  

Risk was assessed as HIGH but since LW5 has already been 

extracted this is now a moot point.  

 

OEH believe that the bedrock base of CCUS11 could potentially 

have been fractured but since it was not monitored there is no ability 

to assess the loss of any perched aquifer in the swamp. Monitoring 

was clearly inadequate to identify the exact impacts to CCUS23, but 

extensive surface fracturing of exposed rock occurred throughout the 

general area. 

 

No groundwater monitoring has been undertaken by the proponent 

for CCUS23. CCUS23 is stated to contain the vegetation 

communities MU42 & MU44a (Biosis 2012). It is possible that 
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Swamp 

Name 

Biosis Final Risk Assessment 

and Justification 

OEH Risk Assessment and Justification 

CCUS23 has been affected by previous mining but the lack of 

monitoring before and after such previous mining confounds any 

interpretation of previous impacts.  

 

Previous subsidence under CCUS23 was estimated by SCT (2014) 

to be 0.9m (ie of low to moderate magnitude). Mining (primarily of 

Longwall 5) was predicted to cause an additional 1.2m of subsidence 

to give an overall Total Subsidence from all undermining of 2.1m. 

Incremental tensile strain from the current plan was 5.8 mm/m (11 

times higher than the PAC threshold for tensile strains); incremental 

compressive strain was 11.6 mm/m (almost 6 times higher than the 

PAC threshold for compressive strains); incremental tilt was 19 

mm/m  (almost 5 times higher than the PAC threshold for tilt). 

CRUS1 Risk is assessed as LOW. 

 

CRUS1 supports a mix of MU43 Tea-tree 

Thicket and MU42 Banksia Thicket. Based 

on shallow soil profile, MU43 Tea-tree 

Thicket is likely to persist in areas of water 

accumulation resulting from rock terracing, 

as evident from analysis of slope and 

testing of soil depths. 

 

Only the upper section of this upland 

swamp is located within the predicted 

subsidence zone. Soils in this area are 

between 25 and 70 cm, and consisting of 

mineral sands. These areas are unlikely to 

support significant groundwater. 

Undergoes evapotranspiration as well as 

gradual drainage after rainfall. Possible 

adverse effects due to prior subsidence 

may be evident in this swamp due to its 

enhanced drainage recession rates.  

Risk was assessed as LOW to MODERATE. 

 

OEH believe that the bedrock base of CRUS1 could potentially be 

fractured where it lies above LW6, but the majority of the swamp is 

likely to be unaffected. 

 

Water levels are monitored in Piezometer PCr1 and appear to be 

similar to PCc6, indicating rapid recession of the water table occurs 

after rainfall. CRUS1 is stated to contain the vegetation communities 

MU42 & MU43 (Biosis 2012). It is noted that the piezometer does not 

appear to be in the potentially wetter part of the swamp (ie where 

vegetation type MU43 occurs). It is possible that CRUS1 has been 

affected by previous mining but the lack of monitoring before and 

after such previous mining confounds any interpretation of potential 

impacts. CRUS1 is a very large swamp and both OEH and Biosis 

agree that CRUS1 is a swamp of “Special Significance”. 

 

Previous subsidence under CRUS1 was estimated by SCT (2014) to 

be 0.5m (ie of low magnitude). Mining of Longwall 6 is predicted to 

cause an additional 0.3m of subsidence to give an overall Total 

Subsidence from all undermining of 0.8m. Incremental tensile strain 

from the current plan was 1.5 mm/m (3 times higher than the PAC 

threshold for tensile strains); incremental compressive strain was 3 

mm/m (1.5 times higher than the PAC threshold for compressive 

strains); incremental tilt was 5 mm/m  (a little higher than the PAC 

threshold for tilt). Only the upper part of CRUS1 overlies LW6. 
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2. Floodplain Risk Management 

OEH notes that the proponent is currently preparing an updated flood study which will investigate the 

catchment of Bellambi Creek. Accordingly, OEH’s previous comments relating to east bound flow as 

reproduced below are not addressed by the material supplied. 

In reviewing the current proposal it is unclear as to whether adequate consideration has been given to the 

potential adverse impacts associated with flooding. As identified in the Combined Catchments of Whartons, 

Collins and Farrahars Creeks, Bellambi Gully and Bellambi Lake Flood Studies (2011) significant 

downstream flood risk exists with the site potentially increasing risk to life and property as evident in the 

August 1998 flood event.   

The Department of Planning and Environment as approval authority should therefore ensure that it 

appropriately satisfies itself that the proposal will not cause adverse flood impacts to existing development 

over the full range of flood events. It should also be noted given the location of the site, opportunity exists 

for the proponent to consider options which can reduce downstream flood risk. As identified in the 

Combined Catchments of Whartons, Collins and Farrahars Creeks, Bellambi Gully and Bellambi Lake 

Flood Risk Management Study and Plan (due for completion June 2014) the conversion of the existing 

settling pond on site into a dual purpose water quality pond/flood retarding  basin and an additional basin 

has the potential to improve water quality and prevent floodwater from discharging through 22 residential 

properties in a 100 year ARI event, prevent above-floor inundation from being experienced in 11 residential 

and 4 commercial properties during a 100 year ARI flood event. 

Given the above, OEH suggests that the Department of Planning and Environment consults with 

Wollongong City Council specifically with regard to consistency with Councils flood study, floodplain risk 

management study and plan (currently being finalised) and potential options to incorporate measures as 

part of this proposal to reduce potential adverse flood impacts and downstream flood risk. 

 





















wollongong 
city of innovation 

WOLLONGONG CITY COUNCIL 
Address 41 Burelli Street Wollongong • Post Locked Bag 8821 Wollongong DC NSW 2500 

Phone 102) 4227 7111 • Fax (02I 4227 7277 • Email council@wollongong.nsw.gov.au 

Web WW,A, wollongong.nsw.gov.au • AEN93139525 939 - GST RegIstered 

Ms S Wilson 
Planning Officer 
Mining Projects 
Development Assessment Systems and Approvals 
NSW Department of Planning & Environment 
GPO Box 39 
SYDNEY NSW 2001 

Dear Ms Wilson 

II 1111H1 
Your Ref: MP 10-0046 Mod 2 
Our Ref: Z14/408508 
File: MP-2010/46/B 
Date: 2 October 2014 

RUSSELL VALE COLLIERY — RESPONSE TO SUBMISSIONS - PRELIMINARY WORKS PROJECT 
MODIFICATION 2 

Thank you for providing Council with the opportunity to provide comment on the revised Be!Iambi Gully Flood 
Study dated 27 August 2014 prepared by Cardno (NSW/ACT) Pty Ltd on behalf of Wollongong Coal for the 
Russell Vale Colliery site. 

The revised Be!Iambi Gully Flood Study has been reviewed against the provisions of Chapter E13: Floodplain 
Management and Chapter E14: Stormwater Management of Wollongong Development Control Plan 2009. In 
this regard, the revised Be!Iambi Gully Flood Study should include final flood mitigation option(s) based upon 
realistic design assumptions such that no additional flooding impacts occur to areas downstream of the site. 
This includes no flow diversions down BeIlambi Lane for any storm event. 

In particular, the design of the culvert being proposed adjacent to the stockpile access road should be based 
on a 100 year Average Recurrence Interval (ARI) or greater analysis using the Wollongong City Council 'policy 
based' conduit blockage criteria. In addition, the proposed swale alongside the stockpile access road should 
be designed to cater for the contributing 100 year ARI design flows or greater and ensure that these flows can 
be conveyed to the licensed discharge point at BelIambi Creek. 

In light of the above, it is recommended that detailed survey work of the site take place bearing in mind the 
comments raised above and in Council's previous letter dated 5 August 2014. 

Should you have any enquiries or wish to discuss this matter further, please contact Mr Ron Zwicker, Special 
Projects Manager on (02) 4227 7639. 

Yours faithfully 

Davidfarmer 
Genetal Manager 
Wollongong City Council 

Department of Planning 

OCT 2014 

Scanning Room 
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