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1. I N T RO D U C TI ON  

Strategic Environmental & Engineering Consulting (SEEC) Pty Ltd has been commissioned by 

R.W. Corkery and Co Pty Limited (RWC) on behalf of the Proponent, Unity Mining Ltd, to 

prepare this Surface Water Assessment. It accompanies a modification to MP10_0054 under 

Section 75W of the Environmental Planning and Assessment Act 1979 (EP&A Act) for the 

Dargues Reef Gold Mine, near Majors Creek, NSW. 

2. P R OP OS E D M O DI F I C AT I O N  

The Dargues Gold Mine (the Project) is owned and operated by Unity Mining Limited.  Project 

Approval MP10_0054 was granted by the Land and Environment Court on 7 February 2012, 

with subsequent modifications granted on: 

 12 July 2012 (MOD1) to permit the use of paste fill; and  

 24 October 2013 (MOD2) to regularise the layout following minor changes during 

the detailed design phase of the Project.  

Construction of the Project commenced on 11 February 2013 and the Project was placed into 

care and maintenance in late 2013 pending finalisation of project finance and optimisation of 

the mining operation. 

As a result of the studies undertaken to optimise the mining operation, a modification to 

MP10_0054 is to be sought to permit the following as displayed on Figure 1. 

 An amendment to the Project Site to accommodate the recently purchased 

“Slings” property.  

 A minor increase to the total resource to be extracted and associated extension 

of the life of the mine. 

 Construction and use of the Eastern Waste Rock Emplacement. 

 Construction and use of a vehicle crossing over Spring Creek to permit direct 

access between the box cut and the Tailings Storage Facility and proposed 

Western Waste Rock Emplacement.  

 Final processing of gold concentrate on site to produce gold doré or unrefined 

gold bars using a conventional carbon-in-leach (CIL) processing plant. 

 Construction of an enlarged Tailings Storage Facility (from 12ha to 16ha) to 

permit storage of additional tailings that would be produced as a result of the 

additional ore to be processed and the on-site final processing of gold 

concentrate.  

 A range of minor adjustments to the conditions of MP10_0054 to further clarify 

the intent of the conditions. 

As it relates to surface water, the study area for the surface water assessment focuses on the 

construction of: 

 the Eastern Waste Rock Emplacement Area; 
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Figure 1 – Proposed Project Site Layout  
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 a haul road directly from the box cut, across Spring Creek to the Tailings Storage 

Facility and the new Eastern Waste Rock Emplacement.  

 The amended Tailings Storage Facility 

The study area of this assessment is limited to these structures. Site-specific Erosion and 

Sediment Control Plans for the proposed Eastern Waste Rock Emplacement, Spring Creek 

Crossing and the Tailings Storage Facility have also been compiled by SEEC and are 

presented as annexures to this report, referred to as SEEC (2015a), SEEC (2015b) and SEEC 

(2015c) respectively. It is envisaged that SEEC (2015a), SEEC (2015b) and SEEC (2015c) 

would be revised and updated if required prior to any construction/operational activities 

occurring in those areas. 

 
 

3. C H AN G E S TO  L O C AL S U R FAC E WAT E R  

C AT C H M E N T S  

3.1 EASTERN WASTE ROCK EMPLACEMENT 

The Eastern Waste Rock Emplacement would be constructed as a valley-fill emplacement to 

the east of Spring Creek. The valley contains a first order stream which drains in a general 

west and southwest direction prior to joining Spring Creek (Figure 1). The eastern extremity of 

the catchment is approximately bound by the mine access road. Soil removed from the 

footprint of the Eastern Waste Rock Emplacement would be placed on the upper eastern side 

of the Eastern Waste Rock Emplacement itself. Clean water diversion drains would be 

installed upslope of the soil stockpiles to divert flows from the upstream catchment 

(approximately 1ha) around the Eastern Waste Rock Emplacement Area. 

In the approved Project Site layout, the valley was to contain a small harvestable right dam 

(HRD-E). It was to be approximately 3ML in volume, have a surface area of approximately 

2,800m2 and a catchment of 10.3ha. The dam was to supply a portion of the compensatory 

base flow to Spring Creek (as identified in Table 2.10 of the 2010 Environmental Assessment 

(RWC, 2010a)) but, given its small size (2.2% of the total harvestable right), the limited portion 

is deemed to be minimal. As a result of the construction and operation of the proposed Eastern 

Waste Rock Emplacement, HRD-E would not be constructed. It will be replaced with a 

proportional increase in the remaining HR dams. 

Runoff from the Eastern Waste Rock Emplacement would continue to drain to Spring Creek 

via the southwest extremity of the existing first-order stream. Therefore, the catchment’s area 

would remain essentially unchanged. However, during construction and operation of the WRE, 

the volumetric runoff coefficient would, in places, temporarily increase to approximately 79% 

(based upon calculations outlined within Landcom, 2004) from 15% (the estimated coefficient 

for the existing vegetated catchment). Following the rehabilitation of the Eastern Waste Rock 

Emplacement, the volumetric runoff coefficient for the catchment would return to approximately 

15%. 

The peak flow coefficient of runoff (C10) would increase from 0.5 (Pilgrim, ed., 1987) for natural 

lands to 0.9 on disturbed and compacted surfaces (Landcom, 2004). However, following the 

rehabilitation of the Eastern Waste Rock Emplacement, the peak flow runoff coefficient for the 

catchment would return to approximately 0.5. 
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The proposed management of stormwater flows during the construction and operational stages 

in which the volumetric and peak flow runoff coefficients are increased are discussed in 

Section 5. 

3.2 ADDITIONAL PROPERTY AVAILABLE 

The Proponent has recently purchased a new property to the southwest of the Mine Site 

known as “The Slings”, (see Figure 2 of Environmental Assessment). The land within this 

property that is included within the Project Site includes Lots 1 and 2 in DP 136801,  

The additional land now included within the Project Site contains a third-order stream that 

drains southeast to join Majors Creek, approximately 400m upstream of the junction between 

Spring Creek and Majors Creek. The majority of the land is cleared for agricultural purposes 

but remnant native vegetation exists along much of the stream’s banks. There are no proposed 

changes to these lands. 

3.3 AMENDED TAILINGS STORAGE FACILITY 

The amended footprint of the Tailings Storage Facility is approximately 16ha, 4ha larger than 

that described in the original 2010 Environmental Assessment. This area would ultimately be 

quarantined from the local catchments, but the change to overall surface runoff volume from 

that described in the 2010 Environmental Assessment would be minimal.  

As a result of the Tailings Storage Facility’s larger footprint, Harvestable Right Dam HRD-F 

would not be constructed. It was to be 3.1ML and will be replaced with a proportional increase 

in the remaining HR dams. 

4. S U R FAC E  WAT E R H ARV E S T I NG  

4.1 AMENDED HARVESTABLE RIGHTS PROGRAM 

The Proposed Modification would result in a number of amendments to the approved 

harvestable rights program, including the following. 

4.1.1 Increase in the Harvestable Right Capacity 

 
The Proponent has purchased the “Slings” property and incorporated that land within the 

Project Site. The additional land associated with the “Slings” property has increased the 

Proponent’s landholdings from approximately 396ha to 452ha. However, as described in the 

2010 Environmental Assessment, the area of the Tailings Storage Facility (16ha) is removed 

from that calculation leaving 436 ha. As a result, the Proponent’s harvestable rights volume 

under Section 53 of the Water Management Act 2000 has increased to approximately 37ML1 

 

                                                
1
 Estimated using the NSW Office of Water’s Harvestable Rights calculator - http://www.water.nsw.gov.au/water-

licensing/basic-water-rights/harvesting-runoff/calculator (accessed 6 May 2015). 
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4.1.2 Removal of Two Harvestable Right Dams 

 
As a result of the Proposed Modification, the following harvestable rights dams would not be 
constructed: 
 

 HRD-E – This approved dam is within the footprint of the proposed Eastern Waste 
Rock Emplacement and, as a result, would not be constructed. 
 

 HRD-F – This approved dam is at the toe of the approved Tailings Storage Facility. The 
proposed enlargement of the facility would result in the clean water catchment of the 
dam being reduced to an extent that construction cannot be justified 

Table 1 presents the proposed volumes of the remaining, approved, harvestable rights 
dams.  Figure 1 presents their locations. 

 
Table 1 - Revised Harvestable Rights Dam Capacities 

Dam Identifier Revised Volume (ML) 

HRD-A 9.5 

HRD-B 2.4 

HRD-C 5.2 

HRD-D 6.1 

HRD-E 0 (deleted) 

HRD-F 0 (deleted) 

HRD-G 2.8 

HRD-H 11 

Total 13.8 

Source:  Big Island Mining Pty Ltd. 

  

  

Water within the approved harvestable rights dams would be used for the compensatory flow 

regime described in Section 2.10.2.6 of RWC (2010). Section 4.2 of this document provides 

water balance for that program in light of the revised harvestable rights dams. 

4.2 REVISED MODELLING – MAJORS CREEK RETURN FLOW 

4.2.1 Rainfall Data 

The closest Bureau of Meteorology’s rainfall station is at Majors Creek (7061) (<3 km). Daily 

rainfall data is sourced from September 1970 to June 2012. The completeness of data for that 

period is reasonably good (particularly since 1988) but it was necessary to make adjustments 

to it as follows: 

 June 1971 was compiled with data from the Bureau’s rainfall station at Braidwood 

(Station number 69010). This station is jointly (with station 70191, Tallanganda) the 

next nearest station to the site and has very good data. 
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 Data was missing from May 1986 to May 1988 inclusive. This period was simply 

removed from the model as it is too long to consider replacing it with data from 

elsewhere. 

 October and December 1975 were compiled with data from the Bureau’s rainfall station 

at Braidwood (Station number 69010). 

 December 1976 was compiled with data from the Bureau’s rainfall station at Braidwood 

(Station number 69010). 

 February 1980 was compiled with data from the Bureau’s rainfall station at Braidwood 

(Station number 69010). 

 October to December 1980 was compiled with data from the Bureau’s rainfall station at 

Braidwood (Station number 69010). 

 If data was missing for minor time periods (1-10 days), it was replaced with a zero.  

The approximate percentage of replaced data was 2% (8 months in 40 years plus occasional 

days) and so the data set is considered highly representative of the site. During this period the 

average rainfall was 933.8mm/year. 

4.2.2 Model Setup and Calibration 

The same water balance method used within RWC (2010a) has been used to determine the 

capacity for the revised harvestable right dams to provide the compensatory base flow to 

Spring Creek. The water balance uses a daily model developed by SEEC called RATES. 

RATES uses daily rainfall data from the Bureau of Meteorology and allows for modifications to 

runoff/infiltration characteristics and daily water demand. The only demand placed on the dams 

is to constantly return 2.5L/s to Majors Creek over the life of the mine. 

Other key modelling calibrations include: 

 Initial rainfall loss of 5mm per day to account for surface wetting and initial 

soaking. 

 Ongoing rainfall loss of 85% to account for infiltration and groundwater recharge. 

This is conservatively calibrated based on the characteristics of the soils as 

detailed in the Soils Assessment, also by SEEC. 

 Average daily pan evaporation data from the Bureau’s Braidwood Wallace Street 

station.  Evaporation is drawn as a daily loss from the proposed harvestable right 

dams assuming eight dams with a total volume of 37ML, average depth of 3m, 

and total dam surface area of 1.23ha. No shading or covering of dams is 

assumed.  

 An assumption that water from the harvestable right dams is only used to supply 

a constant demand of 2.5L/s water to Majors Creek 

 An assumption that water is drawn from the harvestable right dams before any 

water is drawn from an alternative source (e.g. the historic workings). 
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4.2.3 Results of Modelling 

Key results from RATES modelling are contained in Table 2. These results show over the 40-

year modelling period the harvestable right dams would have been able to supply a constant 

demand for 2.5L/s to Majors Creek 93% of the time. The shortfall would need to be supplied 

from an alternative source such groundwater sourced from the historic workings. The results 

show in the worst year the dams would have been dry for 74 days. During such dry periods 

supply would revert to an alternative source (i.e. the historic workings). 

 

Table 2 – Results of Water Balance Modelling 

Parameter Results 

Percent of time during the modelling period that demand for water return 
to Majors Creek was met by the harvestable right dams. 

93% 

Average amount of water required from the historic workings per year to 
make up the average 7% shortfall. 

6.9ML/yr (approx.) 

Worst year in the model record - number of days the harvestable right 
dams were dry. 

150 days 

Worst year in the model record - amount of water that would be required 
from the historic workings in that year (assuming 2.5L/s). 

32.4ML/yr (approx.) 

 

The actual probability that water would need to be drawn from the historic workings to supply 

the return of water to Majors Creek is low as the: 

 modelling is inherently conservative, assuming a constant rate of flow to Majors 

Creek of 2.5L/s. The actual rate of flow returned to Majors Creek would be 

commensurate with the anticipated loss from the system and this peaks at 2.5L/s;  

 the mine’s life is short (approximately five years) and so the risk that an extremely 

dry year coincides with the maximum demand from the harvestable right dams is 

very low. 

5. S TO RM WAT E R  M AN AG EM E N T  

5.1 STORMWATER FLOW 

Section 3.1 identified that peak and volumetric runoff coefficients would rise in the catchment 

of the Eastern Waste Rock Emplacement. This would result in an increase in the overall 

volume of stormwater entering Spring Creek and could, without management, result in an 

increase in the rate at which stormwater is conveyed to Spring Creek. However, peak flow 

calculations show neither would be problematic as the sediment basin is sufficiently large to 

contain all flood waters up to the 3 hour 100-year ARI storm and, beyond that, any overflow 

would be at a rate less than pre-existing conditions. This assumes the sediment basin is 

managed correctly (i.e. trapped water is treated and released within 10 days of a rainfall event 

which caused inflow) and the basin is empty before the storm event. Should a storm event 

occur when the basin is partly full (say 50%) calculations show no overflow would occur up to 

the 30 minute 100 year ARI storm event and, beyond that, any overflow would be at a rate less 

than pre-existing conditions. 
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5.2 EROSION AND SEDIMENT CONTROL 

5.2.1 Introduction 

The following information summarises the erosion and sediment control components to be 

undertaken during the construction and operation of the Eastern Waste Rock Emplacement, 

Spring Creek Crossing and the amended Tailings Storage Facility. Erosion and Sediment 

Control Plans for each are presented in Annexures 1 to 3 respectively. 

5.2.2 Eastern Waste Rock Emplacement  

The Eastern Waste Rock Emplacement and its associated soil stockpiles would ultimately 

have a footprint of approximately 6ha (see Figure 1). However, the emplacement would be 

built in three stages (three lifts) and to limit the potential of disturbance for each stage the 

footprint of the emplacement would be pegged out and marked to ensure ground-disturbing 

activities are limited in extent and confined to approved areas. The Proponent would install the 

following prior to commencement of any ground disturbing works. 

 Clean water diversions (including their stabilised outlets) upslope of the proposed 

stockpile area. 

 Dirty water diversions down slope of the proposed emplacement stage. 

 A sediment basin to collect and temporarily store sediment-laden water for 

settling and treatment (as required) prior to discharge to Spring Creek. The 

sediment basin would be sized to accommodate the ten-day, 95th percentile 

rainfall depth (110.4mm2). It would have a stabilised spillway designed for the 

100-year ARI time of concentration storm flow. As the basin would be operational 

for all three stages of the Eastern Waste Rock Emplacement it would be 

designed for the ultimate catchment, although at no time would all that area be 

disturbed at once.  

Other best-management practices for erosion and sediment control would also be 
implemented. These, and relevant calculations, are detailed in the Erosion and Sediment 
Control Plans presented in SEEC (2015a) (Annexure 1). 

5.2.3 Emplacement Access Road 

During the construction of the proposed haul road that would connect the Tailings Storage 

Facility to the Eastern Waste Rock Emplacement (a length of approximately 150m), all 

disturbed lands would drain to two sediment basins sized for the 5 day 85th percentile rainfall 

depth (42.4mm3). Following construction of the road, water would still drain to the sediment 

basins but the sediment basins would now operate as water quality ponds (i.e. they would not 

need active treatment (flocculation) and would not have to be emptied after rainfall events. 

Other best-management practices for erosion and sediment control would also be 

implemented. These, and relevant calculations, are detailed in the Erosion and Sediment 

Control Plans presented in SEEC (2015b) (Annexure 2). 

                                                
2
 Calculated from daily rainfall data from the BOM’s Weather Station at Majors Creek (Station 70061), 01/09/1970 to 

30/06/2012 adjusted for completeness. 
3
 Calculated from daily rainfall data from the BOM’s Weather Station at Majors Creek (Station 70061), 01/09/1970 to 

30/06/2012 adjusted for completeness. Note this is conservatively larger than that adopted in the 2010 
Environmental Assessment. 
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5.2.4 Amended Tailings Storage Facility 

The Tailings Storage Facility would ultimately have a footprint of 16ha (see Figure 1). 

However, the facility would be built in stages (lifts) and to limit the potential of disturbance, the 

footprint for each stage would be pegged out and marked to ensure ground-disturbing activities 

are limited in extent and confined to approved areas. The Proponent would install the following 

prior to commencement of any ground disturbing works. 

 Clean water diversions (including their stabilised outlets). 

 Dirty water diversions down slope of the proposed stage. 

 A series of sediment basins to collect and temporarily store sediment-laden water 

for settling and treatment (as required) prior to discharge to Spring Creek. The 

sediment basins would be sized to accommodate the five-day, 85th percentile 

rainfall depth (42.4mm). The basin adjoining Spring Creek would have a 

stabilised spillway designed for the 100-year ARI time of concentration storm 

flow.  

Other best-management practices for erosion and sediment control would also be 
implemented. These, and relevant calculations, are detailed in the Erosion and Sediment 
Control Plans presented in SEEC (2015c) (Annexure 3). 

 

6. C O N C L U SI O N  

In conclusion, the proposed Eastern Waste Rock Emplacement and the amended Tailings 

Storage facility could be built without adversely impacting the existing environment and without 

significantly altering the impacts outlined within RWC 2010a. In addition, their construction 

would not adversely affect the ability of the harvestable right dams to supply compensatory 

flow to Spring Creek. 
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Annexure 1 
  

Erosion and Sediment 
Control Plan 

Eastern Waste Rock 
Emplacement 
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