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Photograph 2: Green Corps team members at the Official Green Corps launch in December 2007 

4.5 EMPLOYMENT STATUS AND DEMOGRAPHY 
Hunter Valley Operations employs 746 people. An additional 61 are employed at RTCA – Hunter Valley 
Services (RTCA HV Services). Approximately 350 contractors are also employed at the mine. 

Approximately 56% of HVO’s workforce resides in the local government areas of Singleton and Muswellbrook 
Shires.  Detailed demographic statistics for HVO are outlined in Table 43 and Table 44 below with the 
demographic statistics for RTCA HV Services outlined in Table 45 and Table 46. 

Table 43: HVO – Occupational and Gender Breakdown in 2007 

Category Number of Employees 

Male Female
Operators

569 21 

Male Female
Staff

136 20 

Total 746 
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Table 44: HVO – Demographic Breakdown in 2007 

Residential Area Postcodes Employees % 

Newcastle 2287, 2289, 2291-2300, 2302-2305, 2307-2309, 2322 22 2.9 

Maitland  2320, 2321, 2323, 2324, 2334, 2421 149 20.2 

Cessnock  2325, 2326, 2327 100 13.4 

Singleton  2330, 2331, 2335,2332 296 39.6 

Muswellbrook  2328, 2333, 2336 124 16.6 

Scone  2337, 2340 19 2.5 

Lake Macquarie 2283, 2282, 2281, 2280, 2267 9 1.2 

Port Stephens 2315-2318 8 1.1 

Other 2422, 2428, 4670, 4073, 3039, 2799, 2720, 2420, 
2380, 2338, 2311, 2261, 2033, 2329 

19 2.5 

Total  746 100 

Table 45: RTCA HV Services* – Occupational and Gender Breakdown in 2007 

Category Number of Employees 

Male Female

Staff 46 15 

Total 61 

* HV Services includes Supply from all sites, Communications, HS&E, Logistics/Rail schedulers and technical 
maintenance. 
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Table 46: RTCA HV Services – Demographic Breakdown in 2007 

Council Area Postcodes Employees % 

Newcastle City Council 2287, 2289, 2291-2300, 2302-2305, 2307-2309, 2322 7 11.5 

Maitland Shire 2320, 2321, 2323, 2324, 2334, 2421 11 18.0 

Cessnock Shire 2325, 2326, 2327 4 6.6 

Singleton Shire 2330, 2331, 2335 25 41.0 

Muswellbrook Shire 2328, 2333, 2336 3 4.9 

Scone Shire 2337, 2340 0 0.0 

Murrurundi Shire 2338, 2339, 2343 0 0.0 

Merriwa Shire 2329 0 0.0 

Other  11 18.0 

Total  61 100 

 

5.0  REHABILITATION 
The objective of mine rehabilitation is to create a structurally stable landform of a scale and morphology 
similar to that which presently exists in the Hunter Valley and is capable of future productive use. The aim of 
rehabilitation at HVO is to return the land to at least the same capability as prior to mining and where possible, 
improve upon the previous land condition. 

5.1 BUILDINGS 
No significant alterations to buildings or renovations were undertaken during the reporting period. 

5.2 REHABILITATION OF DISTURBED LAND 

5.2.1 Assessment of Land Capability 
Assessment of any changes to agricultural land capability resulting from the mining operation is part of the 
Mining Operations Plan (MOP) process. Mining Operation Plans for each area are submitted for approval by 
the DPI-MR on a five to seven year interval and progress against the MOP is reviewed annually. The key 
objective of rehabilitation at HVO is to re-establish sustainable cattle grazing area, native woodland and 
alluvial lands (where relevant) to return the land as close as possible to capability prior to mining.  

There was no net change to the land capability following mining over the reporting period. The capability of the 
rehabilitated lands was in compliance with the approved MOP. 

5.2.2 Rehabilitation Material Characteristics 
Overburden is the material that extends from below the topsoil layer to the upper coal seam. Interburden 
occurs between coal seams. Spoil is overburden or interburden that has been moved in the mining process.  
This material varies in physical and chemical properties in accordance with geology and the extent of 
exposure to weathering. Chemical analysis of HVO spoil materials indicates that, in general, it is within 
acceptable ranges for use as a plant growth medium. Analysis shows spoil material to be slightly sodic and 
alkaline.  
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However, in a few mining areas, rocks containing a higher than normal content of acid-forming sulphates may 
be evident, and are typically buried low in the dump sequence to avoid contaminated leachates entering the 
local environment. Coarse reject material produced from coal processing is predominantly sandstone and 
mudstone with only minor quantities of coal. Coarse rejects have similar properties to overburden in contact 
with the coal and are generally moderately saline and alkaline. 

5.2.3 Method of Land Shaping 
Overburden dump locations developed by dragline and truck and shovel operations are controlled in 
accordance with the relevant approved MOP. The dump heights are continuously monitored and feedback is 
given during the operation with respect to the dump limits.  Preparation for the land shaping is controlled by 
the mine surveyor by placing batter pegs to guide the final land formation. Slopes are generally bulldozed to a 
maximum slope of 10o in accordance with the MOP, except where special permission has been granted.  
Bulldozing work is carried out by a combination of contractor and/or mine equipment. Dumping of coarse 
rejects and carbonaceous materials is controlled to ensure these materials are covered by at least one metre 
and three metres respectively of inert spoil material in the final landform (unless otherwise stated in the MOP).  

5.2.4 Characteristics of Cover Material 
In order to attain successful rehabilitation, the characteristics of individual soil types are identified to determine 
each soil’s suitability for topdressing. HVO has many different soil types across the mining lease, with each 
soil type identified in the current EIS.  Analysis of dominant soil types shows a pH range from 5.5 – 8.0, 
acceptable EC (with levels below 2 deciSiemens per metre) and low dispersibility. The topsoil material itself is 
generally relatively dispersible and requires amelioration with gypsum. The soils are moderately erodible with 
medium sand-clay content and are prone to surface sealing and structural decline following exposure.  

In summary, the majority of dominant topsoil types at HVO are acceptable for land rehabilitation purposes.  
Subsoils exhibit similar chemical characteristics to topsoil types. 

5.2.5 Methods, Thickness and Compaction of Cover Material 
After dozing the spoil dumps to form the final landscape, generally all rocks exceeding 200 mm that have 
been exposed are removed by heaping and picking up by loader or scraper. Topsoil from stockpiles or directly 
from stripped areas is then spread by scraper or dozed over the slope. The topsoil is applied at a minimum 
depth of 100 mm (or otherwise as stated in the MOP, subject to available topsoil reserves), with minimal 
mechanical compaction. Les Russell and Son (contractor) carried out shaping activities of rehabilitation lands 
during the reporting period. 

5.2.6 Drainage and Erosion Control 
Drainage flows in locations which approximate the original flow lines in the mining lease area. Drainage is 
divided into a number of small catchments that feed into a large channel, with drainage lines from the final 
landform being compatible with the surrounding drainage network. This is achieved using a combination of 
controls such as graded banks, designed channels and, where necessary, water course reinforcement.  

Graded banks are generally constructed on the steeper slopes at a gradual grade and a vertical interval of 
approximately seven meters.  

Diversion drains, designed to collect surface runoff, have a maximum slope of 2% in order to minimise 
erosion.  

Sedimentation dams are incorporated into the final landform at appropriate locations to collect water runoff 
and allow time for suspended sediment to settle out prior to the water leaving the site. 

Erosion control is primarily achieved through the establishment of productive vegetation cover on the 
rehabilitated slopes. Graded erosion banks may be constructed as a temporary erosion control measure 
during the early stages of the revegetation process. 
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5.2.7 Final landform Profile and Slopes 
The final shaped landform is constructed in accordance with Plan 5 of the DPI-MR Conditions of Open Cut 
Mining Approval. Under typical conditions, slopes are designed so as not to exceed ten degrees. Both internal 
and external slopes of reformed land in excess of ten degrees and less than 18 degrees are permissible 
subject to agreement by the DPI-MR, whilst slopes in excess of 18 degrees require the Minister’s consent.  
The final landform profile consists of a series of hills, ridges and minor valley systems, and varies according to 
erosion hazard, stability and drainage requirements.  

Final landform profile and slopes were consistent with the rehabilitation plan for the reporting period. All 
completed rehabilitation areas are delineated or fenced off to prevent unauthorised access and eventually 
enable cattle grazing on suitable areas. 

5.2.8 Soil Treatment 
All areas rehabilitated in 2007 were treated with gypsum at a rate of approximately ten tonnes per hectare. In 
2008, further soil testing will be undertaken to determine the success of the above application and if further 
aerial fertilising and seeding is required. 

5.2.9 Vegetation Species and Establishment 
Pasture and tree species may be sown either into topsoil or directly into spoil emplacements without topsoil, 
generally in Spring or Autumn (depending on rainfall). Pasture seed is mixed with fertiliser and spread from a 
tractor-mounted broadcaster working along contours where possible for uniform seed distribution. Tree seed 
is generally mixed with kitty litter and spread from a tractor-mounted broadcaster and may use a cover crop of 
oats or millet.   

The selected final land use is: 

� Class IV land capability; 
� Pastures – mainly cattle grazing, with a mixture of sown pastures and tree belts. 
� Native woodland tree areas – using local tree seed when available. 

� Class I and II land capability; 
� Irrigated lucerne production required to demonstrate compliance of the Alluvial Lands 

Reinstatement Area. 
� The land use is compatible with the surrounding landscape and equivalent to pre-mining land use. 

Current rehabilitation practices aim for a landscape with improved grazing capability and approximately 60 to 
70% of the area sown to either improved or native pastures. The remainder of the rehabilitation is sown to 
native tree species. Areas that were rehabilitated during the reporting period were planted with a variety of 
grass and tree species. Local native grasses and trees are mostly used in the sowing and planting of 
rehabilitated areas, but native species from other areas may be used also. All of the sites rehabilitated during 
the reporting period have been planted into available topsoil except in West Pit where trees/shrubs were 
planted into spoil.  As mentioned in Section 3.22.2 an area also had biosolids added to the overburden.  

Pasture and tree species listed in Table 47 and Table 48 have previously been successfully used for 
rehabilitation. These pasture species are generally used for initial re-vegetation and are sown at an application 
rate of approximately 45 to 50 kilograms (total seed mix) per hectare.  
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Table 47: Pasture Species and Seeding Rates at HVO 

Improved Pastures Mix Seeding Rate 

Pioneer Rhodes Grass 5 kg/ha 

Green Panic 3 kg/ha 

Hulled Couch Grass 3 kg/ha 

Kikuyu (whittet) 4 kg/ha 

Paspalum 3 kg/ha 

Wimmera Rye 5 kg/ha 

Haifa White Clover 3 kg/ha 

Seaton Park Sub Clover 4 kg/ha 

Sephi Barrel Medic 3 kg/ha 

Aurora Lucerne 4 kg/ha 

Lime Coat and Innoculate legumes 12 kg/ha 

Shirrohie Millet 10 kg/ha 

Coolabah Oats 10 kg/ha 

Fertilizer: Starter 15 or DAP: 400 kg/ha 
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Table 48: Tree Species and Seeding Rates at HVO 

Native Tree Seeding Mixture Seeding Rate 

Acacia decurrens (Green wattle) 0.5 kg/ha 

Acacia falcata (Sickle wattle) 0.3 kg/ha 

Acacia filicifolia (Fern leaf wattle) 0.2 kg/ha 

Acacia implexa (Hickory wattle) 0.4 kg/ha 

Acacia salicina (Coobah wattle) 0.5 kg/ha 

Acacia decora (Western Silver wattle) 0.3 kg/ha 

Acacia mearnsii (Black wattle) 0.3 kg/ha 

Eucalyptus albens (White box) 0.5 kg/ha 

Eucalyptus camaldulensis (River red gum) 0.2 kg/ha 

Eucalyptus cladocalyx (Sugar gum) 0.1 kg/ha 

Eucalyptus crebra (Narrow leaf ironbark) 0.4 kg/ha 

Angophora floribunda (Apple tree) 0.3 kg/ha 

Casuarina lehmanii (Bull oak) 0.1 kg/ha 

Corymbia maculata (Spotted gum) 0.8 kg/ha 

Eucalyptus melliodora (Yellow box) 0.1 kg/ha 

Eucalyptus microtheca (Coolabah) 0.2 kg/ha 

Eucalyptus moluccana (Coastal grey gum) 0.4 kg/ha 

Eucalyptus punctata (Grey gum) 0.5 kg/ha 

Eucalyptus tereticornis (Forest red gum) 0.4 kg/ha 

Total 6.7 kg/ha 

5.2.10 Native Tree Seed Audit 
An audit of the on-site resources for seed collection for native plant species of the HVO mining sites 
commenced in October 2004. The focus of the project was to assess pre-mining areas in context of seed 
availability for key species that could be used in post-mining rehabilitation direct seeding mixes. 

Species that occur on the subject site are part of local populations that occur in the wider area of impact of the 
recent extensions to the mining operations. Amelioration measures, which form part of a rehabilitation strategy 
proposed for the site, will conserve, enhance, and manage habitat within the study area, so that local 
populations can be maintained. These areas will also help mitigate against local fragmentation by enhancing 
habitats and increasing their potential as dispersal and colonisation corridors. The audit ascertained that there 
were sufficient quantities of seed available for the revegetation works at HVO for areas returning to native 
vegetation communities of Bull oak and Narrow leaf ironbark. Reasonable supplies of understorey seed, 
especially of the Acacia and Pea species, were also noted. 
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A key component to the success of the rehabilitation strategy is the need for adequate supplies of local 
provenance seed. The purpose of this project was to ascertain the on-site resources and to define the shortfall 
in seed reserves. 

Prior to the clearing process, the area is also inspected for reusable timber for native fauna habitat 
reinstatement with hollows, where possible, relocated to adjacent undisturbed areas and snipped timber 
relocated to the strategic areas currently being rehabilitated. 

5.2.11 Habitat Audit 
HLA ENSR conducted an audit of the habitat resources at HVO in areas ahead of the mining operations. This 
audit focussed on presence/absence of tree hollows and stags with a view to the practical application of 
harvesting this material for use in the mine rehabilitation programme. The project objectives were aligned to 
the habitat requirement of the key fauna species as listed in previous EISs for the site.  Suitable trees were 
tagged with clearly identifiable weather proof tags with details recorded by GPS and ground truthing, with GIS 
data (using MapInfo software) provided to HVO environmental staff for inclusion in their data sets. 

5.2.12 Water Containment, Control and Distribution 
Rehabilitated areas have graded banks to control movement of waters derived from the newly rehabilitated 
country in order to minimise erosion. Sediment dams are also constructed where appropriate. Refer to Section 
3.3 on erosion and sediment management for further detail. 

5.2.13 Feral Animal Control 
As part of HVO’s Vertebrate Pest Action Plan, a control programme is carried out on a quarterly basis. Each 
quarter, the results from the previous programme (along with any focused control required) are considered to 
plan the following control programme. 

Throughout 2007, control was based on a comprehensive baiting programme to target wild dogs and foxes 
using meat-based baits injected with sodium monoflouroacetate (more commonly known as 1080). Free feed 
baits (without poison) were used before lethal baiting to get animals used to eating the baits. Feral cat cage 
traps were also used on two occasions at HVO.  

Table 49 summarises the vertebrate pest control undertaken at HVO during 2007. 
 

Table 49: Vertebrate Pest Control Summary 2007 

 Total Lethal 
Baits Laid* Wild Dog Takes Fox Takes Feral Cat Cage 

Trapping 
Sandpad 

Monitoring 

Summer 110 7 14 
Trapping 

undertaken (1 cat 
captured) 

Monitoring 
undertaken 

Autumn 110 7 12 
Trapping 

undertaken (zero 
cats captured) 

-

Winter 110 8 13 - Monitoring 
undertaken 

Spring 108 4 21 - - 

Total 438 26 70 - - 

* Cumulative number of baits presented at each check. 
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Sand pad monitoring was used twice during the reporting period to monitor feral animal abundance. Strips of 
clay-rich bush sand were laid across tracks to record prints of animals moving through the area. Species 
abundance figures were calculated using methods based on research carried out by CSIRO and DECC.  
Table 50 presents the resultant species abundance figures. 

Table 50: Sandpad Abundance Calculations - Winter 2007 

Target Species % Plot Nights* Abundance** Winter 

Wild Dog 4.6 Low Scarce (2.8%) 

Fox 22.2 Medium Medium (18.5%) 

Macropod 27.8 High High (25%) 

Rabbit 15.7 High Medium (6.5%) 

Cat 1.9 Scarce N/A 

Hare 0.9 Scarce Scarce (0.9%) 

* No. plots with tracks / total number of plot nights (no. plots x no. nights exposed) 
** Calculated using techniques published by CSIRO and DECC.  

Figure 66 illustrates the areas in which feral animal control was conducted at HVO in 2007. 
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Figure 66: Locations of Feral Animal Control in 2007 
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5.3  OTHER INFRASTRUCTURE 
Refer to Section 2.10, Infrastructure. 

5.4 REHABILITATION STATUS AT END OF REPORTING PERIOD 
At the request of the DPI-MR, the operation at HVO has been subdivided into three zones for reporting 
purposes. The zones include West Pit (old Howick), North of the River (Carrington and Hunter Valley No.1) 
and South of the River (Cheshunt, Riverview and Lemington South Pits) which approximate the current MOP 
areas. 
 
Rehabilitation has been carried out generally in accordance with the MOP for West Pit and North of the River, 
however rehabilitation undertaken at Cheshunt and Riverview was considerably less than proposed in the 
MOP. This was due to temporary suspension of mining activity in Riverview due to production constraints and 
the possible mining of deeper seams in Cheshunt thus not allowing for spoil dumps to progress into the pit to 
release dumps for reshaping. An integrated MOP for HVO pits South of the River will be submitted to the DPI 
– MR during 2008 which will reflect the current mine plans in Riverview, Cheshunt and Lemington South.  

A total of 109.3 ha of new rehabilitation were completed across all the HVO pits during 2007. The area 
rehabilitated in this report period and breakdown of rehabilitation is shown in the Tables and Figures provided 
in Appendix 17. The year 2007 was subject to average rainfall in the period when most of the planting was 
conducted (September to December) resulting in good vegetation establishment. 

An independent audit of rehabilitation areas was undertaken in February 2007 by GSS Environmental. The 
audit found rehabilitated areas to be generally in a satisfactory and self-sustaining condition (discussed further 
in Section 5.4.4.1). Maintenance activities, including weed spraying and erosion repair, were identified in 
some areas and these remedial actions were carried out during the reporting period. The results of the audit 
indicate that the primary need for maintenance is in areas between one and five years of age. 

Grazing is the proposed final land use for a significant proportion of rehabilitated land at HVO. In order to 
determine whether the rehabilitated land will be suitable for grazing use, areas have been progressively 
returned to grazing under leasing arrangements. At the end of the reporting period there were 382 ha of 
rehabilitated land at HVO that was being used for cattle grazing. 

5.4.1 West Pit 
Of the 1592.2 ha disturbed to date, 602.5 ha have been rehabilitated, with approximately 380.2 ha sown to 
pastures and 222.3 ha sown to native trees.  

During 2007, a total of 44.6 ha was rehabilitated of which 34.6 ha was sown to trees and 10 ha sown to 
pasture. 

5.4.2 South (Riverview, Cheshunt, Lemington South Pits) 
There has been a total of 2187.3 ha of land disturbed during the operation of the three pits with 687 ha having 
been rehabilitated. The rehabilitation includes 497.4 ha of pasture and 189.6 ha of native tree species being 
sown.  

Across the three pits, there were 11 ha rehabilitated during the 2007 period. A total of 10.7 ha were sown with 
native trees and shrubs and 0.3 ha were sown to pasture.  The reduced amount of rehabilitation in the South 
was the main reason that HVO did not achieve the proposed plan and MOP goals for rehabilitation.  

The rehabilitation originally proposed for the South operation was delayed due to mine plan changes 
restricting the release of dump areas for rehabilitation. The reasons for restricted dump release were: 

� The environmental assessment undertaken for the HVO South Coal Project to obtain project approval 
under Part 3A of the EP&A Act to extend mining west and east of Riverview Pit and into deeper 
Cheshunt; and 

� Production constraints resulting in the temporary suspension of mining activity in Riverview Pit early in 
2007.
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Capping of the Lemington Tailings dam was continued during the reporting period and at the end of 2007 is 
estimated to be 95% complete. 

5.4.3 North (Carrington and North Pits) 
During 2007 approximately 53.7 ha were rehabilitated in Carrington and North Pits of which 44.7 ha was 
reinstatement of Class II and Class IV lands in the Alluvial Lands Project Areas (North Pit). In the Carrington 
area there were 3ha sown to pasture and 6 ha sown to native trees and shrubs.  

The combined land disturbance across Carrington and North Pit totals 1604.8 ha to date with 982.2 ha of this 
being rehabilitated. There have been a total of 366.8 ha of trees sown and planted across both pits with the 
remaining 501.7 ha planted to native grasses and approximately 113.7 ha rehabilitated in the alluvial Lands 
Project Area. 

5.4.3.1 Alluvial Lands 

Background 

Development Consent # DA 7/93 for Hunter Valley Mine’s Authorisation 436, granted 13 May 1993, enabled 
the disturbance and mining of a 165 ha parcel of land adjacent to the Hunter River. The consent required the 
relocation and reinstatement of 63 ha of Class 1 and 2 lands; suitable for irrigated agriculture. It also required 
a remaining 102 ha to be rehabilitated to Class 4 land suited for grazing (see Figure 67). 

Condition 15 of the Development Consent and special condition 7 in Annexure ‘A3’ of the Department of 
Primary Industries - Mineral Resources (DPI-MR) Open Cut Approval, 20 March 1995, required CNA to 
demonstrate the achievement of class 1 and 2 land reinstatement. This demonstration required the reinstated 
area to achieve a Lucerne hay productivity yield to be ‘at least equivalent to the average crop productivity 
yields for the Upper Hunter Region for three consecutive years’. This productivity level was nominated at 
approximately 15 tonnes/ha/year. 

The Alluvial Lands Reinstatement Area (ALRA) comprises approximately 63.73 ha, of which 45.95 ha is 
irrigated. Additional Lucerne is grown as a dryland crop on the remaining 17.77 ha, though dryland production 
has been very low due to the dry weather experienced in recent times within the region. Production of Lucerne 
is monitored as required by the Department of Primary Industries Mineral Resources and Agriculture (DPI 
NSW). 

Additional monitoring of five co-operating district hay producers has enabled a district average comparison to 
be made. Table 51 shows the different land uses on the Alluvial Land site.  
 
Table 51: Land Use on Alluvial Lands Site as Originally Established 

Land Use Stage 1 (ha) Stage 2 (ha) Total (ha) 

Irrigated 16.85 29.10 45.95 

Dryland 5.79 11.98 17.77 

Combined 22.64 41.08 63.73 

Initially the alluvial lands were progressively back-filled after completion of mining operations as per an 
agreement with the DPI-MR. A series of legume based ‘green manure’ crops were sown on the area and 
cultivated into the soil to improve organic matter levels prior to sowing lucerne. 

Additional Lucerne sowings have progressively been established in 2003 and 2004. A centre pivot irrigation 
system was installed on the Class 1 land in early 2003 and has since been moved to the stage 2 areas.  
Additional irrigation has been conducted using hand shift spray lines (similar to district practice) over the stage 
1 area where required. 

All the irrigated Lucerne areas have been cut and baled as hay or silage since their establishment. Hay has 
been produced as round bales from which samples are weighed, moisture tested and quality analysed. 



C
oa

l &
 A

llie
d 

– 
H

un
te

r V
al

le
y 

O
pe

ra
tio

ns
 

A
E

M
R

 2
00

7 
 

15
1

 Fi
gu

re
 6

7:
 A

llu
vi

al
 L

an
ds

 R
eh

ab
ili

ta
tio

n 
A

re
a 



Coal & Allied – Hunter Valley Operations 

AEMR 2007  152 

Performance 
Cutting of Lucerne has been conducted on various areas within the alluvial lands (as the whole area 
cannot be cut and baled at the same time due to risk of weather damage), and the area of each cutting 
zone has been measured to allow calculations of yield. 

At the end of the 2007 reporting period, the alluvial lands produced a total of 430 round bales 
(approximately 29 tonnes) as hay and silage from 14 ha of irrigated Class 2 lands. Yields have been 
monitored by weighing a 10% sample of the bales from each area cut every time hay is produced. The 
moisture content of the hay and silage is determined, allowing all silage to be converted to the equivalent 
hay weights at 15% moisture. Table 52 shows hay yields from October 2006 through to May 2007. 

 
Table 52: Hay Yields 2007/07 on Stage 2 (14ha) 

Stage 2 Hay Production (Tonnes /ha)  

Location Oct 06 Nov 06 Jan 07 Apr 07 May 07 Total 

F,G,H,I 1.45 1.97 0.45 3.55 1.30 8.72 

In 2006/07 the ongoing drought conditions resulted in restricted irrigation water allocations for Hunter 
River irrigators. In response to the severe restrictions, the irrigated area of stage 2 Lucerne was also 
reduced to 14 ha, to allow the most efficient use of the limited irrigation water available. The remaining 
area was not irrigated.  

Over the 2007 calendar year, three cuts have been made, with average yield from the stage 2 area 
(centre pivot irrigation area) of 8.72 tonnes/ha for the 2006 /07 growing year. The stage 1 area (hand shift 
irrigation) was ploughed out of Lucerne and sown to oats as part of the White Fringe Weevil control 
programme.  

Hay quality is also monitored by the analysis of samples from each hay or silage cut. While weather 
damage has reduced the quality and value of some of the hay, mostly high feed quality hay has been 
produced. When compared to the Australian Fodder Industry Association quality standards, the majority 
of the hay produced is graded A1 (high protein, metabolisable energy and good digestibility).  

Soil quality (through soil testing), groundwater and surface level have also been monitored. As required 
by the DPI a soil moisture monitoring meter has been installed to measure irrigation and subsurface 
moisture movement and use. As such it is also used as an aid to irrigation management. The meter was 
initially installed in the stage 1 area, but has been moved to the stage 2 area where the centre pivot 
irrigation system provides greater flexibility in irrigation management.  

District Average Yield 

A district comparative yield programme (as requested by DPI) and Monitoring Protocol has been 
developed to establish the district average yield and then compare the production from the ALRA. This 
programme involves the collection of Lucerne productivity data from a sample of five to six different local 
farmers by way of interview and analysis. These farmers reside in the local district and are affected by 
similar rainfall and weather patterns.  

The hay productivity results are shown in Table 53 below. 
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Table 53: Hay Yields and District Comparisons 

Year CNA Stage 1 t/ha of hay CNA Stage 2 t/ha of hay District Comparison Average 

2003/04 11.7   

2004/05 15.9 18.4 14.8 

2005/06 14.8 15.6 14.9 

2006/07 Compliant 8.72 7.6  

In 2006/07 the severe water restrictions and drought conditions significantly reduced the yield of all the 
hay producers involved. Overall hay production across all sites was only 51% of the production of the 
previous two years. The stage 2 irrigated area produced a 14.7% higher yield than the district comparison 
average.  

Nutrient budgets of fertiliser use and nutrient removal by the hay was also monitored at the request of DPI 
Agriculture. Some additional mineral sampling of the hay has been undertaken. 

Soil testing has been used to monitor changes in soil fertility and to implement a fertiliser programme. 
Two applications of fertiliser have been applied each year in a blended mix approved by DPI Agriculture 
designed to maintain good fertility levels. 

Regular meetings with officers from DPI Agriculture throughout the project have been beneficial, 
demonstrating ongoing compliance with yield, quality and monitoring requirements. 

Irrigation 

Irrigation management has again been the major determinant of yield during 2007. Irrigation water use 
has been monitored and has utilised the full irrigation water allocation available for the alluvial lands. A 
total of 147 ML of irrigation water was utilised during the 2006/07 irrigation season (see Table 54). 

Table 54: Irrigation Water Availability 2006/07 (Total 420 ML) 

Date Water Allocation 
Available (% of 

Allocation)  

Alluvial Lands (ML 
Available) 

Cumulative Availability 
ML 

1 June 2006 8 % 33.6 33.6 

19 December 2006 8 % 33.6  67.2 

14 February 2007 13 % 54.6 121.8 

23 April 2007 6 % 25.2 147.0 

Total 35 %  147.0  

In a public meeting it was agreed that with the reduced irrigation allocation of 8%, irrigation would 
continue until the allocation was exhausted. This occurred in December; however, a late additional 
allocation of 8% in December 2006 enabled irrigation to recommence. 
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Other Issues Affecting Yields 

The continued drought conditions during 2007 provided difficult growing conditions for the alluvial lands. 
Irrigation timing and frequency has been a limiting factor in maintaining high yields. There were continued 
problems, especially with the reduction in water allocation which ended up at 35% for the 2006/07 year 
(see Table 54).  The allocation was reviewed progressively throughout the first half of 2007. 

White Fringed Weevil, an insect that feeds on the roots of Lucerne, is the major pest on the alluvial lands. 
It causes accelerated decline in Lucerne persistence and production. Increasing problems are being 
encountered with this insect in all the major Lucerne growing areas in NSW including the Hunter Valley.  
Yield declines are likely to be contributed to by this pest. Additional insecticide permits for control have 
been obtained in co-operation with DPI Agriculture, and will also be available to other Lucerne growers 
throughout NSW. Insecticide treatment of the adult weevils will reduce spread of the insect but will not 
prevent damage by the larvae which occur under the soil surface. Premature thinning of Lucerne stands 
has also been observed in other local district Lucerne paddocks. 

Ongoing routine surveys have found that some settlement has continued to form in the alluvial lands 
which have resulted in the premature death of small areas of Lucerne. These depressions have been 
progressively filled and re-sown to Lucerne, which may temporarily reduce the productivity of the alluvial 
lands. Regular monitoring surveys will ensure that the formation of any additional depressions will be 
detected and repaired. 

District Yield Comparisons 

Irrigation water restrictions and drought conditions have caused the district yields to be well below the 
long term average. Table 53 presents the district comparisons of the hay yields for the life of the project.  

Demand for hay is cyclic depending upon the seasonal conditions and the decreasing dairy industry. The 
production of hay is declining due to the reduced availability of water. The majority of the hay and silage 
produced has been purchased by local dairies (Jerrys Plains, Denman and Singleton) and also beef and 
horse farmers across the Hunter Valley and further afield. 

To minimise the operational costs of the project and to meet safety standards, hay and silage is baled into 
round bales and sold directly off the paddock. This reduces handling and the need for storage on the 
alluvial lands. As a result, hay and silage can be provided to local farmers at reasonable prices, while 
reducing handling and storage risks. 

Project completion 

The Lucerne productivity demonstration project’s last hay cut in the Stage 2 area occurred in May 2007. 

As shown on Table 53, the productivity from the ALRP was 8.72 t/ha of hay which is greater than the 
district comparison average of 7.6 t/ha.  

The performance throughout the life of the project (2003 to 2007) is also shown in Table 53. 

At a presentation and site inspection with the DPI NSW on 28 November 2007 it was agreed that the 
ALRP had successfully demonstrated compliance with the conditions stated in the DPI-MR Open Cut 
Approval, subject to the submission of a final report. 

Due to the inability of representatives of the DPI Agriculture and the Singleton Council to attend the 
previous meeting a second presentation and site visit was held on 3 December 2007. Unfortunately 
representatives of the Singleton Council were again unable to attend.  
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5.4.4 Review of Rehabilitation Monitoring and Performance 

5.4.4.1 Rehabilitation Audits 
The independent biennial audit of rehabilitation was undertaken during February 2007. The audit 
assessed the following monitoring criteria:  native vegetation and pasture, weeds, fencing, rock, surface 
water management, surface erosion, long term sustainability and maintenance of revegetated areas. 

The main outcomes of the audit are summarised below: 

� In general, the end result of ongoing maintenance of rehabilitated areas has been very positive; 

� The benefits of continued maintenance activities such as weed spraying and erosion repair are 
apparent and should continue.  However, some areas of erosion remain that should be repaired in 
order to prevent escalation into a more significant problem; 

� Most sites over five years old were determined to have either dense pasture cover or adequate tree 
densities and growth.  They are generally in a satisfactory and self-sustaining condition with only 
minimal further input required; 

� Results on areas less than one year old are still unclear and further time is needed before the need 
for remedial works can be assessed; 

� The primary need for remedial works is in areas between one and five years of age.  These areas 
frequently had significant weed problems, especially with Galenia.  As a result, although herbicide 
spraying has been routinely undertaken on the mine, ongoing weed control must be continued; 

� Within recent years, tree seedling results have improved dramatically as a result of replacing fertiliser 
with Kitty Litter (a neutral bulking agent for the tree seed).  This change in procedure has allowed 
greater use of more local species as well as enhanced drought resistance; 

� Most sites are moving satisfactorily to a self-sustaining level, however, the Lemington South Pit has 
fundamental problems with weed infested topsoil, dispersive subsoils and overburden prone to 
erosion.  These issues are affecting the quality of both tree and pasture establishment and the 
strategy for this site requires further discussion; and 

� Grazing has been widely used in the management of Rhodes grass.  However, there is potential for 
increased grazing in some areas and overgrazing in others (although this can be easily rectified and 
is not seen as representing a major issue). 

In order to maintain rehabilitation conditions, HVO has concentrated particularly on weed control during 
2007 (refer to Section 3.8). This focus on weed control will continue throughout 2008. Aerial fertilising of 
rehabilitation areas will also be conducted during 2008. 

During 2007 extensive inspections were also undertaken by site personnel identifying areas requiring 
weed control, erosion prevention works, and areas to be resown. 

5.4.4.2 Rehabilitation Trials and Research 
Previous research trials by National Energy Research, Development and Demonstration Council 
(NERDDC) in the mid 1980s quantified the grazing potential and assessed spoil stability of rehabilitated 
ground and have concluded that grazing systems are sustainable, do not adversely affect spoil stability 
and assist in Galenia control. 
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HVO – Timber Monitoring 

In January 2006 HVO implemented the first stage of a habitat development project on post mining 
rehabilitated land. The project involves the placement of stockpiles of timber and rock material salvaged 
from pre-mining clearance operations. HVO has commissioned a long-term monitoring programme (being 
undertaken by HLA ENSR) to ascertain the value in terms of habitat reconstruction of this stockpile 
placement in post mining rehabilitation programmes. The stockpiles are being monitored for signs of 
insect and fauna activity and progress of regenerating flora. Both native and introduced species are being 
monitored and recorded for comparison over time. 

HVO – Nest Box Monitoring 

In May 2006 HLA ENSR was commissioned by HVO to undertake the placement of twenty four ‘nest 
boxes’ in post-mining rehabilitation areas. The project was undertaken with the intention of providing 
nesting habitat for birds and arboreal mammals which is naturally provided by hollows in old trees, but is 
absent from rehabilitation areas. Monitoring of the nest boxes was undertaken during November 2006.   

Based on the results that few of the nesting boxes were being utilised by target species, twenty one 
‘species specific’ nesting boxes were set up in post mining rehabilitated sites in the West Pit and 
Carrington Pit areas in July 2007. These ‘species specific’ nesting boxes were sourced from La Trobe 
University based on a previously conducted flora and fauna study of the site.  

In November the nesting boxes were inspected to: 

� Record signs of visitation and/or occupation by birds and arboreal mammals; 

� Assess general condition; and 

� Assess functionality. 

Six (28%) of the twenty one nesting boxes showed signs of visitation by target species. Two nesting 
boxes exhibited evidence of having been used for nesting and rearing young. 

The locations of the nesting boxes installed and monitored in 2007 are shown in Figure 68. 
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Figure 68: Location of Nest Box Sites Monitored in 2007 
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5.4.6 Decommissioning Closure Plans and Schedules 
During 2007 implementation of the 2006 HVO Mine Life Plan continued. A draft Conceptual Landscape 
and Rehabilitation Management Strategy (the Strategy) was developed for consultation with internal and 
external stakeholders. The Strategy focuses on the process for planning final mine landscapes and will be 
reviewed as part of the mine life planning process. 

Consultation with the Community Consultative Committee (CCC) in relation to the HVO Mine Life Plan 
(MLP) and the Strategy occurred in late 2007. Consultation will continue with the CCC going forward as 
part of the mine life planning process. 

During 2008 a full review of the HVO MLP will be undertaken. The review will occur to incorporate the 
learning from the development of more recent plans for other Coal & Allied Operations in the Hunter 
Valley and to ensure compliance with the Rio Tinto Closure Standard. This will include the development 
of a decommissioning and demolition cost estimate in accordance with Rio Tinto standards. 

5.4.7 Final Void 
Final voids will not result at HVO for a number of years based on the following life expectancies of the 
pits: 

� West Pit is expected to produce coal beyond 2021; 

� North Pit ceased mining operations in 2003.  Rehabilitation will continue until approximately 2008 
and the final void will accept tailings until 2020; 

� Carrington Pit is estimated to cease production during 2014; and 

� Riverview and Cheshunt Pits are managed as a combined operation, and reserves are 
conservatively estimated to last until at least 2021. 

5.5 FURTHER DEVELOPMENT OF THE FINAL REHABILITATION PLAN 
The HVO Mine Life Plan (MLP) (last updated in June 2006) presented the preferred closure options for 
landform design, land use and final voids. Identified in the MLP was further work that would be required to 
ensure successful outcomes at mine closure. The work listed below will be undertaken in 2008 with a full 
review of the HVO MLP planned for 2008. 

� Expansion of the consultative base as part of the ongoing mine life planning process.  Topics for 
consultation to include the preferred closure options identified in the HVO MLP; 

� Development with stakeholders of agreed success criteria relevant to post-closure landform function; 

� Review of the post-closure monitoring programme; and 

� Final void hydrological modelling and geotechnical investigations (5 years prior to establishment of 
voids). 

A Final Void Management Plan for Carrington Pit will be prepared in 2008, as mining is scheduled to be 
completed in 2013. 

During 2007, the Conceptual Landscape and Rehabilitation Management Strategy was developed for 
HVO.  The strategy aimed to provide a conceptual plan for rehabilitation of the site, including strategies 
to:

� Offset the flora and fauna impacts of the site; and 

� Integrate with existing and planned corridors of native vegetation in areas surrounding the site. 

Research and trials related to rehabilitation have already been covered in Section 3.22. 
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6.0  ACTIVITIES PROPOSED IN THE NEXT AEMR PERIOD 

6.1  2007 REPORTING PERIOD 
Overall, HVO has both rehabilitated and disturbed less than proposed in the respective MOPs during 
2006. Table 55 below shows rehabilitation and disturbance performance to the end of 2007. 
Rehabilitation and disturbance performance is discussed in Section 5.4 (see Appendix 17). 

A new integrated MOP for Riverview, Cheshunt and Lemington South will be submitted in 2008. 
 
Table 55: 2007 MOP Commitments and Performance - Rehabilitation and Disturbance 

2007 MOP Commitments Actual 2007 

Rehabilitation 
(ha) 

Disturbance 
(ha) 

Rehabilitation 
(ha) 

Disturbance 
(ha) 

North Pit/ Carrington 45.1 18.6 53.7 41.7 

West Pit 34.0 34.0 44.6 33.8 

Cheshunt, Riverview, 
Lemington South 67.0 67.3 11.0 29.1 

Total 146.1 119.9 109.3 104.6 

6.2 PLANS FOR 2008 REPORTING PERIOD 
Rehabilitation and disturbance is planned to be lower than the existing MOPs during the 2008 year, with 
rehabilitation planned to exceed disturbance. Planned rehabilitation in North and Carrington Pit is lower 
than the MOP projection due to rehabilitation areas, identified in the MOP for rehabilitation in 2008, 
having already been completed, see Table 56 below. 
 
Table 56: 2008 MOP Commitments and Planned Rehabilitation and Disturbance 

2008 MOP Commitments Plan 2008 

Rehabilitation 
(ha) 

Disturbance 
(ha) 

Rehabilitation 
(ha) 

Disturbance 
(ha) 

North Pit / Carrington 75 24 58 23 

West Pit 28 28 44 27 

Cheshunt, Riverview, 
Lemington South 78 42 0 29 

Total 181 94 102 79 




