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CONDITION 2B OF CONDITIONS OF 

CONCESSIONS AND AUTHORISATIONS - 1982 

ULAN COAL MINES LIMITED 

AMENDMENT TO OPEN CUT MINING OPERATIONS 
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1.0 iwriowcic 

This proposal is submitted in compliance with condition 2B of Conditions 

of Concessions and Authorisations - 1982 for the continuation of open 

cut mining in CL253. 

Approval to commence mining in CL253 was granted for a seven year term 

on the 23rd August, 1983. Approval has also recently been granted for 

the Stage 2 expansion of the Ulan open cut. 

This proposal has been prepared to highlight current activity at the 

Ulan open cut and to present conceptual plans for future developments. 

The proposal also highlights required mcdifications to the original open 

cut development proposals in the light of three years operation. 

Figures 1 and 2 illustrate the location of the Ulan lease. 

Plan 1 is a detailed plan of lease boundaries and current workifigs. 
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2.0 MINE PLANNING  

2.2 OPERATK 

The mining operation undertaken at the tilan open cut is shown 
schematically in Figures 3 and 4. 

A strip rrethod has been adopted using a Marion 8050 dragline as 
the primary overburden rerroval tool. The dragline benches are 
pre-stripped using a fleet of large rear dump trucks and front 

end loaders. 

The sequential operations in the rerroval of overburden and the 

mining of coal are detailed below. 

Topsoil Rerroval 

Natural vegetation is cleared using a bulldozer. The good 
timber is recovered and the remainder heaped for burning 
or burial. Topsoil is then pushed into windrows for 
rerroval by truck to stockpiles or directly to reshaped 

areas. 

Pre-Strip Reiroval 

Pre-strip areas are either drilled and blasted or ripped 
by bulldozers. This overburden material is then loaded 
into 109 tonne rear dumpers by front end loaders and 
hauled to the dragline spoil areas. This overburden 
material, along with coarse reject from the plant, is used 
to fill the voids between the spoil peaks. 

Dragline Bench 

The remaining overburden, from the dragline bench to the 
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	top of coal, is drilled to a pre-designed pattern and 

blasted to break up the rock for digging. 

I 

I 



The shot ground is reshaped to form a dragline operating 

pad after which it is excavated and spoiled by the 

dragline. 

Coal Mining 

The open cut mines the full sequence of coal making up the 

Ulan seam. The coal is drilled and blasted to facilitate 

excavation. A 25 cubic metre size face shovel digs the 

shot coal and loads it directly into a mobile in-pit 

crusher. 

Coal exits the crusher at a rate of 2000 tph and at a top 

size of 300mm. The coal travels along a series of 

transportable conveyors to a fixed trunk conveyor and 

thence to the raw coal handling facilities. 

Spoil RemDval 

Pre-strip overburden and coarse rejects from the washery 

will be hauled into the voids between the spoil crests. 

These crests will then be pushed down by bulldozers and 

the final landforni established. 

Tailings dams, designed to augment the capacity of the 

I balloon loop dams, will also be established in the spoil 

dumps. These dams will be shallow allowing them to 

I thoroughly dry quickly. The dams will then be covered 

with overburden and rehabilitated. 

Restoration 

The approach adopted for the rehabilitation of the Ulan 

I 	
site is to return it to its original land use and original 

condition. The final land form will be similar to the 

pre-existing surface having flat to gently undulating 

I pasture land and open forests along the ridges. 

I 
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I To achieve this, top soil is spread to a depth of 

approximately 150mm over the reshaped soil. The land will 

I 

	

	then be cultivated, fertilized and seeded for pastures or 

cultivated, fertilized and planted with tree seedlings. 

I The overall effect will be pasture land with open forests 

of native trees. 

I 
I 2.2 CURRENT DEVELOPENT 

I 	The current seven year term of the twenty one year lease 

approval will see the mine advance up to the positions shown in 

I 

	

	
Plan 1. The mine will advance in a northerly direction with 

the strips running perpendicular to the eastern boundary. The 

ncininal strip width is 75 metres. 

I 
The mine should be at, or near the seven year boundar in 1990 

I as expected. A new submission will be made in January 1990 to 

permit mining to proceed beyond the 22nd August of that year. 

I 
2.3 FUTURE DEVELOPMENT 

Plan 3 illustrates the numerous options available for future 

I development planning. These options, labelled A, B, C and D, 

are briefly outlined overleaf. 

I 
pprova1 has recently been granted to commence Stage 2 of the 

I open cut developnent. This involves a second open cut in CL 

277 working eastwards towards the current open cut workings. 

2.3.1 Option A 

This option has a second open cut starting in the next 

I few years. The current open cut will continue to 

operate in the eastern lobe of the lease whilst the 

I second open cut will commence at the western boundary 

and eventually meet the current workings. 

I 
I 



I The total 	mine life 	would 	be 	about fifteen years 

depending on the starting point for the No. 2 open cut. 

The final voids would be a strip 75 x 40 x 1500 cubic 

I 
metres running east-west and another 75 x 40 x 1500 

cubic metres running north-south. 

I 2.3.2 Option B 

I Economic factors may preclude the commencement of a 

second open cut. In this case, the original open cut 

I will advance northwards and then westwards towards the 

ultimate western boundary. 

The total mine life would be 21 years with the final 

voids located along the northern boundary (75 x 40 x 

I 1500rn3) and the far western boundary (75 x 40 x 1300m3). 

1 	2.3.3 Option C 

I Similarly to option B, option C has only one open cut 

with a life of 21 years. 

This option differs from B in that the strips are longer 

I 	
and run east-west from the eastern boundary to the far 

western boundary. 

I The final void will then run east-west on the northern 

boundary with a volume of 75 x 40 x 4100m3. 

1 	2.3.4 	Option D 

Consideration is being given to have a second dragline 

I 	
operate in the current workings or to realign the strips 

for the existing machine. This proposal may involve the 

redesign of the current stripping direction and mining 

I sequence. 	Further detailed investigations will be 

conducted comparing all options. 

I 
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2.3.5 	Pre-Stripping Options 

Associated with any of these options is an ever 

increasing pre-strip requirement as the mine goes 

deeper. A number of pre-strip options are available, 

each with their own individual adantages. 

Careful consideration will need to be given to 

pre-stripping methods. The methods being evaluated are 

both cyclic (eg shovel/truck, dragline) and continuous. 

A final choice of a pre-strip method will go 

hand-in-hand with the choice of the ultimate pit layout. 

2.4 PREFERRED DEVELOPMENT 

The choice of a preferred long term development will depend on 

its technical as well as economic viability, the latter being 

closely related to market demands and predictions. 

The final choice will affect void location, size and possible 

end uses. All these factors will be considered prior to making 

a final choice. 



3.1 FINPL LANDFORM (Refer Plan 2) 

Reshaping is being undertaken to largely conform with the final 

land form as originally proposed in the Stage 1 development EIS 

(Figure 42). 

It is necessary to change the land form at the south eastern 

I corner of the mine to take into account a riound of box cut 

spoil not accounted for in the EIS proposal. it is proposed to 

I reshape the nound to form a hillock which will be in keeping 

with the undisturbed landforni in that region. 

Reshaping and rehabilitation will continue on an on-going 

basis. 

Plan 2 shows the proposed landform after rehabilitation. 

Section Al shows the south eastern corner as originally 

proposed whilst Section A2 shows the proposed re-development of 

that area. 

The final landform after mining will be re-shaped with the 

following principles in mind:- 

Features would not be any more prominent than those 

existing before mining. 

Final slopes will be restricted to a gradient of 10 

degrees or less. 

Final contours are to be corrpatible with those of the 

surrounding area. 

Provide a final landform that would be suitable to foresty 

and grazing. 

I 
I 
I 
I 

(e) Provide catchrrient areas and drainage patterns that blend 

in with the existing features. 



3.2 DRTINAGE 

3.2.1 Water Handling for the Mining Operation 

Water generated during mining operations is pumped away 

from the face to the surface via the central ramp pumping 

system. This water is used as make-up water for the 
preparation plant operation and is not discharged offsite. 

In general all collected water will be used back on site 

I after settlement has taken place. 	This includes 
contaminated and clean water. 

The only exception is the runoff from the sewerage 

treatment plant which is dispensed of with the use of an 

I irrigation system. 

Plan 2A shows arrowed the processes adopted to effectively 

control natural runoff water around the open cut area. 

The levee bank along the river diversion on the eastern 
extremity 	of 	the 	open 	cut 	effectively 	controls 	the 
indiscriminate entry of runoff water into the river. 

3.2.2 	Fine Tailings Disposal 

The 	tailings ponds in the balloon loop will be filled 
by late 1986. 	As a result, tailings will need to be 

pumped to alternate danis in the spoil areas. 

It is proposed to prepare large, shallow dams of a maximum 
3metres depth to accomnodate the slurry. 	These shallow 
dams will allow the tailings to dry rapidly allowing for 
reclamation work soon after each darn is filled. 

Each darn will be covered with some 2 metres of overburden 

I material, top soiled and reclaimed in keeping with the 
surrounding areas. 

I 
I 



I Investigations are under way to determine other means of 
slurry disposal. Until such time, the fine tailings will 

be disposed of in the method described above. 

3.3 REVEGETATION PLPNNING 

Revegetation activities are conducted under the guidance and 

I supervision of Forestry Commission, Department of Agriculture 

and Soil Conservation Service officers. Results are rronitored 

I regularly and reshaping vegetation efforts are timed to take 

advantage of appropriate planting seasons. 

3.3.1 Rehabilitation Philosophy 

The undisturbed natural vegetation in the lease area 

comprises both woodland and open forest areas and large 

I tracts of flat and gently undulating cleared pasture 
lands. The cleared lands are suitable for light grazing 

I by cattle and sheep. The proposed future land use of the 
site will entail the reuse of the land for light pastural 

I grazing. It will contain areas of both open forest and 
woodland to inprove the visual qaulityof the area and 

' 	 create a harmonious integration of the site with its 
surrounds. 

I Catchment dams are being developed in strategic locations 

to reduce soil erosion and siltation of the major water 

1 

	

	 courses near the site and to provide water for eventual 

grazing on the land. Shade trees and shelter-belts are 

I being planted in line with this proposed land use. 

3.3.2 Cultivation Techniques 

I 	
Reshaped overburden is lightly ripped prior to spreading 
topsoil. Prior to ripping, the area is limed at the 

recoirmended rate of one tonne per hectare. Top dressing 

I materials are then spread to thicknesses of approximately 

150mm, chisel ploughed, fertilized and seeded. 

I 
I 



Fertilizers are applied at the rates recommended by the 

Soil Conservation Service. 	This includes maintenance 

applications in Autumn and Spring. 

i) Pasture Preparation 

The recommended sowing mixtures are sumarised below:- 

Autumn Sowing 

Cool season mixture - 

Phalaris (Sirolan or Sirosa) 	 3 - 6kg/ha 

Couch 	 4 - 6kg/ha 

Wirwnera rye grass 	 4 - 8kg/ha 

Barrel medic (Sephi) 	 4 - 8kg/ha 

Subterranean clover (?ogenellup, 

Seaton Park, Northam or Nungarin etc) 2 - 4kg/ha 

Lucerne (Siriver, Granada, Cuff or 

Pioneer 577) 	 2 - 4kg/ha 

Spring Sowing 

Warm Season Mixture - 

Rhodes Grass (Callide or Samford) 	8 - 15kg/ha 

Greenpanic or Bcnbatsi Panic 	 6 - 12kg/ha 

Couch 	 4 - 6kg/ha 

Lucerne (Siriver, Granada, Cuff or 

Pioneer 577) 	 2 - 4kg/ha 

NOTE: 	Warm season mixtures sown in the spring should be 

oversown with subterranean clover (2-4kg/ha) and 

Sephi barrel medic (4-8kg/ha) during the Autumn 

following sowing. The pasture seed can be mixed 

conveniently with the maintenance application of 

fertilizer. 



ii) Tree Planting 

A trial tree planting was undertaken during the 

Autumn of 1985. Based on this trial planting of over 

1000 trees, a recoimnended planting procedure has been 

adopted. 

The trial planting consisted of five treatments 

involving 30 seedlings of 42 species. The trial was 

undertaken in the western rehabilitation area. The 

details of the trial tree planting are included in 

Section 4.2 

The tree planting procedure adopted for the Autumn 

planting for 1986 is described below:- 

Contour ripping to a depth of 1 metre with rip 

lines 6 metres apart. Where the rip lines are 

too deep or have not slumped, the ground has 

been further ripped using a grader. 

Tube lings are planted in a prepared bed to one 

side of the rip line. Each tubeling is planted 

together with a fertilizer pill. 

Approximately 5 litres of water is applied per 

bed at the time of planting. 

3.4 FIN?\L VOID TREAThENT AND RAMP RECONSTRUCTION 

The ultimate treatment of the final voids and their end uses 

would be subject to negotiation and review as the pit limits 

are approached. 
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3.4.1 Final Void Treatment (See Plan 3) 

I 	 The expected sizes and locations of the final mining voids 

are indicated on Plan 3. The final decisions on their end 

use and rehabilitation prograrrines are best left till later 

I in the mine's life. At that time, matters such as 

prestrip and dragline overburden quantities near the final 

I void location and reject dumping requirements of the 

underground mines will be better established. 

The treatment of the voids would be either to fill them 

I 	 with spoil and reject or develop them as water storage 

areas in keeping with the natural drainage patterns of the 

existing environment. 

3.4.2 Ramp Reconstruction 

1 
As the open cut will be serviced by the central incline, 

I this ramp will exist for the life of the open cut. 

Similarly to the final voids, the decisions on the end use 

I 	of this incline are best left until later in the mines 

life when a better picture of volumes, layout and reject 

disposal requirements is available. 

I 
I 
I 
I 
I 
I 
I 
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4.0 APPFDIF 

4.1 REHABILITATION PRACTICES AND SOIL CONSERVATION 

4.1.1 Soil Types 

A soil survey of the lease area was undertaken during 

1980. As a result of this survey, three broad soil types 

were identified in the area and these are described below. 

A. Yellow Podzolic Soils 

These duplex soils are found on the undifferentiated and 

unconsolidated alluvial deposits adjacent to Ulan Creek 

and the Goulburn River. They have a hard setting loamy 

topsoil overlaying a yellow clayey subsoil. A typical 

profile description is as follows:- 

0 - 	5 cm - Sandy loam, with stones up to * 

approximately 1cm in diameter, pH5. 

5 - 	35 cm - Sandy loam to clayey sand, often 

bleached, pH4.5 

35 - 55 cm - Silica cemented sand (silcrete), very 

hard and brittle. 

55 - 200 cm - Sandy clay loam to sandy clay, yellow 

with nottles, pH4.5 

The soils have an acid reaction trend throughout the 

profile. Soil survey results indicate that gravel found 

in some samples of the yellow podzolics may tend to be 

saline. 

Topsoils and subsoils are both highly erodible and have a 

low water holding capacity. 



I Although these soils are intrinisically infertile, they 

respond well to regular applications of Molybdenum 

I 

	

	fertilizers. If carefully managed they will support a 

good cover of vegetation. 

The yellow podzolics provide the best available topsoil 

for rehabilitation purposes within the study area. This 

topsoil has an average depth of 30cm and should be used in 

rehabilitation programrres in preference to the topsoil 

found on the yellow earth soils. 

Yellow Earth Soils 

These gradational soils are found on the lower slopes 

adjacent to the alluvial deposits. They have been found 

from weathered sandstones and shales associated with the 

coal bearing strata. 

The yellow earths gradually change from a hard setting 

clayey sand topsoil to a light clay nottled subsoil. They 

show an acid reaction trend throughout the profile. Their 

profile descriptions vary from gravels, sands, loam and 

clays as a result of differences in patent material and 

topographic position. 

These soils are highly erodible and generally infertile. 

They respond well to regular applications of Molybdenum 

fertilizers and like the yellow podzolics, will support a 

good cover of vegetation with proper management. 

As with the yellow earths, these soils are found on the 

slopes away from the main drainage lines. Topsoil quality 

is not as good as that of the yellow podzolics. 

Lithosols 

These shallow soils occur over the majority of the study 

area. They are found on the steeper slopes and ridge tops 

and in most areas still retain their natural vegetative 

cover. Their information is related to the underlying 

weathering sandstones, siltstones and shales. 



The Lithosols have a uniform sandy loam texture throughout 

the profile and rock outcrop frequently occurs. 	Soil 

depth varies but rarely exceeds 30cm. They have an acid 

reaction trend and are intrinisically infertile. 

These soils are highly erodible and the erosion hazard is 

high once ground cover is disturbed. 

The topsoil is very shallow and the quality poor. This 

topsoil should not be considered for rehabilitation 

purposes. Disturbance of the lithosols should be avoided 

as far as possible. 



4.1.2 Recommended Rehabilitation Practices 

A series of soil conservation guidelines were originally 

prepared for the colliery expansion in 1981. These 

guidelines were prepared by the Soil Conservation Service 

of New South Wales. A new set of standardised guidelines 

were received in late 1985 and these guidelines are now 

applied on site in rehabilitation efforts. 
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SCONE. N.S.W. 2337 

Phone: 065-451344 
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It is some time since the Soil C 	ion Service prepared a 
standardized recommendation for establishing rehabilitation 
sowings on coal mines in the Hunter Valley. During €his time a 
number of new pasture grasses and legumes have come onto the 
market. Some of those have been tested and found to be superior 
to those which were recommended previously. 	In addition, 
experience gained from the development of practical methods has 
led me to make some minor changes to the recommendations. 

The recommended methods for site preparation, application of 
fertilizers,choice of sowing times and species selection are 
given below. It is stressed that they are recommendations and 
not specifications. Where unusual conditions are encountered it 

Mr. R. Stroud 
Ulan Coal 
P.O. Box 45 
MUDGEE N.S.W. 2850 

Dear Mr. Stroud, 

I 	may be necessary to modify the suggested methods and I will be 
happy to offer advice if this situation occurs. 

1. 	Site Preparation 

I Careful site preparation will greatly enhance the prospects of 
successful, long lasting rehabilitation. 

I 	
It is common practice to reshape overburden to a final landforxn 
and then to topdress the site with suitable soil material prior 
to sowing. A number of factors should be considered during this 

I 	
process: 

The surface of the overburden should be left relatively 
rough. It should not be excessively compacted and it should 

' 	 not be left smooth. 	Overcompaction will prevent root 
penetration and restrict plant growth. 	It may also reduce 
infiltration and lead to excessive run-off and soil erosion. 

I It will often be beneficial to rip the surface of the 
overburden prior to spreading the soil material. 	Ripping 
will overcome any compaction and provide a "key" for the soil 

I material. 



I 
Considerable benefit will be gained if seventy-five percent 

I 

	

	of the recommended initial application of fertilizer is 
spread onto the surface prior to ripping so that the 
nutrients are incorporated into the material. This practice 
will stimulate root penetration and increase the drought 

I tolerance of the sown pastures. 

It is not necessary to remove surface rocks at this stage as 
' 

	

	 many will weather rapidly and ultimately may not have to be 
removed. 

I 	The soil material should be spread in a relatively uniform 
layer. Once again the operation should aim to leave the 
surface uncompacted and relatively rough. 

1 	Once the soil material is spread the surface should be ripped 
again to mix the soil material with the overburden and obtain 
a furrowed surface. 	It may be desirable to use a device, 

I 	such as those developed by Costain and Coal and Allied. 
These machines satisfactorily rip the areas but do not bring 
an excessive amount of rock to the surface. If such a device 

I
cis not available a chisel plough should be used. 

It will probably be necessary to survey contour ilnes at 
vertical --intervals of about three to ten metres to ensure 

I that ripping is carried out on the contour. 

While ripping, operators should be instructed to raise their 

I 	rippers for about one to three metres every thirty to fifty 
metres. 	This will help prevent the development of long 
furrows which can fill with water during rain and overtop 

I
causing rill or gully erosion dowrslope. 

Soil material should be spread immediately prior to sowing to 

I 	
prevent erosion and surface crusting, 

The need for a relatively rough surface cannot be 
overemphasized. Much of the material on mine sites is sodic 

I 	and has a poor structure. if it is left smooth the problems 
of surface sealing and erosion 'are much increased, but if it 
is left rough these problems are much reduced and the micro-

I
environment for pasture establishment is enhanced. 

Seed and the remainder of the fertilizer should be spread as 
soon as possible after the site is prepared. Do not harrow 

I the areas after sowing. 

2. Fertilizer 

I Analyses- of materials have been carried out to determine the 
optimum fertilizer requirements for mines located on the 
Whittinyham Coal Measures and the Greta Coal Measures. 	As a 

1 	result of this research the following recommendations are made: 

Whittirigham Coal Measure-s 

Initial application 	 Starter 15 	- 400kg/ha 
M,intenance applications 

-' 	

- autumn 	 I 	Starter 15 	- 200kg/ha 
- spring 	 Nitram 	- 100kg/ha 



I 
I Greta Coal Measures 

Initial 	application Grower 	1.1 - 400kg/ha 

I Maintenance applications 
-, autumn Starter 15 - 100kg/ha 
- 	spring Starter 18 - 100kg/ha 

I As 	stated 	previously 	seventy-five percent 	of the 	initial 
application 	should 	be 	spread 	onto 	the overburden prior 	to 	the 
application 	of 	soil 	material 	and 	the remainder 	spread 	onto 	the 

I surface at sowing. 

It 	is 	stressed 	again 	that 	the 	recommendations are generalized. 

I Specific 	advice 	may 	be 	required 	if unusual 	circumstances 	are 
encountered e.g. 	saline material. 

I .  
3. 	Sowing Times 

( 	Successful sowings may be made at almost any time of the year, 
but the probability of success is much greater, if pastures are 

I 	
sown in late summer to mid-autumn, or in the early spring. 

An autumn sowing is favoured as soil temperatures are high enough 
to ensure a rapid, even germination. Rainfall during autumn is 

I 	generally more reliable and the chance of extremely hot weather 
which could kill developing seedlings is reduced. There is also 
less chance of storm rains which could cause eosion during the 

I
period when the pastures are developing. 

You should aim to sow between the last week of February and the 
end of March and as soon as possible after a good soaking rain. 

I 	Sowing can be extended until May but a superior establishment 
shOuld result from sowing early in the autumn. 

I 	Pastures can be sown successfully in spring, but the risk of 
failure is greater as rainfall is more unreliable at this time 
and the on-set of hot conditions can prevent the establishment of 
young seedlings. To increase the chances of success spring 
sowings should be planned for September to early October. 

I 4. species 

I 	It is possible to establish pastures which produce most feed from 
spring to autumn (i.e. warm season mixtures) or from autumn to 
spring (i.e. cool season mixtures). Warm season mixtures may be 

I 	
sown in either autumn or spring, but the cool season mixtures 
should be sown in autumn. 

The following seed mixtures are recommended for establishing 

I pasture on rehabilitated open-cut mi1çne areas. 

I 



I 

Autumn Sowings 

I Warm Season Mixture - 

Rhodes grass 	(Callide or Samford) 8 -15kg/ha 
Couch 4 - 6kg/ha I Wimmera rye grass 4 - 8kg/ha 
Lucerne 	(Siriver, Granada, Cuff or Pioneer 	577) 2 - 4kg/ha 

I 
: 	Barrel medic 	(Sephi) 

Subterranean clover 	(Woogenellup, •Seaton Park, 
4 
2 

- 8kg/ha 
- 4kg/ha 

Northam or Nungarin, 	etc.) 

I Note: 	Barnbatsi panic or green panic at a rate of 6-12kg/ha may 
be 	added 	to 	the 	mixture 	or 	substituted 	in 	part for Rhodes 

- grass. 

I
Cool Season Mixture - 

( I
Phalaris (Sirolan or 	Sirosa) 
Couch 	: 

3 
4 

- 6kg/ha 
- 6kg/ha 

Wimmera rye grass 4 - 8kg/ha 
Barrel medic 	(Sephi) 4- 8kg/ha 

I Sp.bterranean clover 	(Woogenellup, 	Seaton Park, 2 - 4kg/ha 
Northam or Nungarin, 	etc.) 

Lucerne 	(Siriver, Granada, Cuff or Pioneer 577) 2 - 4kg/ha 

I

Spring Sowing - 

I 
Warm Season mixture:  

Rhodes grass 	(Callide or Samford) 8 -15kg/ha 
Green panic or Bambatsi panic 6 -12kg/ha 
Couch 4 - 6kg/ha I Lucerne 	(Siriver, Granada, Cuff or Pioneer 577) 2 - 4kg/ha 

Note: 	Warm 	season 	mixtures 	sown 	in 	the 	spring should be 

I oversown with 	subterranean 	clover 	(2-4kg/ha) 	and .Sephi 	barrel 
medic 	(4-8kg/ha) 	during 	the 	autumn 	following sowing. 	The 

( pasture 	seed 	can 	be 	mixed 	conveniently 	with 	the 	maintenance 

I

application of 	fertilizer. 

Callide and Samford Rhodes grass have been recommended as they 
arefar superior to the variety Pioneer, which should not be used 
.f the other varieties are available. Callide and Samford 
produce a denser ground cover and provide better quality feed 

I
over a much longer growing period. 

Sephi barrel medic will be available for sowings in autumn 1986. 

I 	The sowing rates given above are flexible. 	If good seed bed 
conditions are available then the lower rates may be used. The 
higher rates should be used when less suitable material is 

I present or if seed with a low germination percentage is obtained. 

Wimmera rye grass should be sown at the high rate late in the 

I 	
season to ensure reasonable cover during the winter. It should 
not be sown at the high rate for early sowings as it will only 
provide unwanted competition for the other species. 

I 	

: 
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I 
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I 

All legumes should be treated with their appropriate inoculant. 

Once again it is emphasised that these recommendations are a 
guide and may be altered for vrious reasons. 

Planning a rehabilitation sowing requires considerable planning. 
The activities of surveyors, seed and fertilizer merchants, 
contract farmers or aerial seed and fertilizer spreaders have to 
be co-ordinated with mining operations so that correct site 
preparation is achieved and sowing can take place at the optimum 
time. 	The results should enstre that the extra effort is 
worthwhile. 

Yours faithfully, 

/'J;.R. Dyson,U 
/. 	xtrctive Industries Officer 

Soil Conservation Service, 
Scone. 

4th October, 1985. 

I 



SUMMARY OF RECOMMENDATIONS 

Fertilizers 

Whittinyham Coal Measures: 
Initial application 
Maintenance applications 
- autumn 
- spring 

Greta Coal Measures: 
Initial application 
Maintenance applications 
- autumn 
- spring 

Sowing Times 

Autumn - 
Warm season mixture 
Cool season mixture 

Spring - 
Warm season mixture 

Species Mixtures 

Autumn sowings - 
Warm season mixture: 
Rhodes grass 
Couch 
Wimrnera rye grass 
Lucerne 
Sephi barrel medic 
Sub-clover 
Bambatsi or green panic 

Cool season mixture: 
Phalaris 
Couch 
Wimmera rye grass 
Sephi barrel medic 
Sub-clover 
Lucerne 

Spring sowings - 
Warm season mixture: 
Rhodes grass 
Bambatsi or green panic 
Couch 
Lucerne 

Starter 15 	- 400kg/ha 

Starter 15 	- 200kg/ha 
Ni tram 	- 100kg/ha 

Grower 11 	- 400kg/ha 

Starter 15 	- 100kg/ha 
Starter 18 	- 100kg/ha 

February - March (- May) 
March - April .(- May) 

September - early October 

8 -15kg/ha 
4 - 6kg/ha 
4 - 8kg/ha 
2 - 4kg/ha 
4 - 8kg/ha 
2 - 4kg/ha 
6 -12kg/ha 

3 - 6kg/ha 
4 - 6kg/ha 
4 - 8kg/ha 
4 - 8kg/ha 
2 - 4kg/ha 
2 - 4kg/ha 

8 -15kg/ha 
6 -12kg/ha 
4 - 6kg/ha 
2 - 4kg/ha 

If 

October, 1985. 



4.2 TRIAL TREE PLANTING REPORT 

A trial tree planting of 42 species of native trees was 

undertaken in the Autumn of 1985. 

A total of 1080 trees were planted in five different treatment 

areas. All areas, except area 'C', were contour ripped in rows 

6 metres apart. Trees were planted along each ripline at 4 

metre spacing. 

The attachments describe the treatments and the species 

trialled. 

The trial was very successful in all treatment areas except for 

treatment 'C'. Treatment 'C' is no longer considered for 

rehabilitation planning. 



TRIAL TREE PLANTING AUTUMN 1986 

Treatment E, 
grassed Broad Cast 
FertiFised Agrosoke 
added. (Species No. 
same as Treatment D.) 

- 	Number of Row' 	Species Trees per 
Species Number 	Number' 

hOrn  

7 20 	4020 
7 19 	39 	19 
7 18 	38 	18 	Treatment D, grassed 
7 17 	37 	17 	Broad Cast',fertillsed 
7 16 	36 	16 	No agrosoke 
7 	- 15 	35.15 
7 14 	34 	14 ' 	13 	33 	13 7 
7 12 	3212 
7 11 	3111 
7 10 	30 	10 
7 9 	29 	9. 
7 8 	28 	8 
7 7 
7 6 	26 	6 \ 

Ni \24 	4 ,4 
5 3 	\23 	3 
.4 2 	'22 	2 

1 	\ 

Treatment C 
Ungrassed 
Unfertilised 
No.Agrosoke 
Not ripped 

-40m 	 60m 	 60m 

Row 	 i Species 
Number 	 i Number 

	

16Dm 	' 

14 	 42 28 14 
13 	Treatment B. 	41 27 13 Treatment A. ungrassed, 

12 	Lingrassed, 	40 26 12 	unfertillsed, Agrosoke 
11 	Unfertillsed,no 39 25 11 	added, Deep ripped. 
10 	Agrosoke,Deep 	38 24 10 	(5 trees of each species) 	Conveyor 

9 	ripped. 	37 23 9 	 Storage 

8 	(5 trees of each 36 22 8 	 Pad 

7 	 specIes) 	35 21 7 	 - 
34 20 6 

b 	 33 19 5 
4 	 32 18 4 	 ' 
3 	 31 17 3 	 co 
2 	 30 16 2 
1 	 29 15 1 

(Species no's same as Tre tment A) 

ROADW?tY 	 R0ADAY 

ROADWAY 

GOULBURN RIVER DIVERSION 

- 



ULAN MINE REHABILITATION - TREE SPECIES AUTUMN 1985 
n - ana a a nasa  aa annnaa aaaaa

........... 1 
anna - san - un 

................ EUCALYPTUS !1ACULATA (VARIETY UCURRYALLI) 	SPOTTED GUM 
2 EUCALYPTUS PUNCTATA GREY GUM 
3 EUCALYPTUS CLADOCALYX SUGAR GUM 
4 EUCALYPTUS VININALIS MANNA GUM 
5 EUCALYPTUS CANALDULENSIS(VAR OBTUSA) RIVER RED GUM 
6 EUCALYPTUS SIDEROXYLON NUGGA IRONBARK 
7 EUCALYPTUS CREBRA NARROW LEAF IRONBARK 
8 EUCALYPTUS FIBROSA BROAD LEAF IRONBARK 
9 EUCALYPTUS AGGLOMERATA BLUE LEAF STRINGBARK 
10 EUCALYPTUS NACRORHYNCHA RED LEAF STRINGEARK 
11 EUCALYPTUS ?4ANNIFERA BRITTLE GUM 
12 EUCALYPTUS ROSSII SCRIBBLY GUM 
13 EUCALYPTUS WOOLSIANA WESTERN GREY BOX 
14 EUCALYPTUS MELLIODORA YELLOW BOX 
15 EUCALYPTUS ALBENS WHITE BOX •  
16 EUCALYPTUS POLYANTHEMOS RED BOX 
17 EUCALYPTUS POPULNEA BIMBLE BOX 
18 EUCALYPTUS DAWSONII SLATELY BOX 
19 EUCALYPTUS BLAKELYI BLAKELYS RED GUM 
20  ACACIA SALICINA COOBA WATTLE 

(. 21 ACACIA VESTITA HAIRY WATTLE 
22 ACACIA BAILEYANA COOTANUNDRA WATTLE 
23 ACACIA DECURRENS GREEN WATTLE 
24 ACACIA DECORA GRACEFUL WATTLE 
25 ACACIA MEARNSII BLACK WATTLE 
26 ACACIA PENDULA BOREE WATTLE 
27 ACACIA SALIGNA ORANGE WATTLE 
28 CASUARINA CUNNINGHAMIANA RIVER SHE OAK 
29 CASUARINA DISTYLA SHE OAK 
30 CASUARINA GLANCA SWAMP OAK 
31 CASUARINA STRICTA DROPING SHE OAK 
32 CASUARINA TORULOSA FOREST OAK 
33 CASUARINA CRISTATA BELAR 
34 NELABEUCA ARNILLARIS BRACELET PAPERBARK 
35 NELAHEUCA DECUASSATA CROSS PAPERBARK 
36 NELAHEUCA ACUMINATA PAPERBARK 
37 GREVILLEA ROBUSTA SILKY OAK 
38 CALLITRIS COLUNELLARIS WHITE CYPRESS PINE 
39 CALLITRIS ENDLICHERE BLACK CYPRESS PINE 
40 CASSIA EOPLULA DESERT CASSIA 
41 EUCALYPTUS GLOBUS SSP BICOSTA 	EURABBIE 
42 EUCALYPTUS BRIDGESIANA BUT BUT 



A 

C 

-j 

* 

C 
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TOTAL VOLUME 9OO) 	m3 

OPTION A 
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TOTAL VOLUME I 23OQOOO m3 

OPTION C 
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PLeN 1  

COORDftATFS 

-, /7 

/ 

COAL LEASE NO 277 

A—D—E—F--G—B—A 

A -•------  - 	------• 
---- 	 B 

COAL AND SHA E LEASE 
A B -C D—A 

NO 1 	
AUTHORISAT1ON NO 309 

J -----  

R 

I 

- 	- ---• 

G—H--FC--G 

S 	 S 

K 	 S 

- 	RUNDARY CO--ORDINATES 

I  

S 

	

COAL LE' 	L NO 253 

	

D—N—O—P—Q---R—S-- 	U V--W--X—Y—C—D 

S 	 T 	0 U -- 	- 

-,09.044mE 1,432,624.320mN 
S 

7,429.586niE 1,432,60.032mN 
\ 

73,404.40lrnE 1,427,964.900niN L M 	
\ 

369,483.859rnE 1,427,986.188mW \ 

367,516.607mE 1,427,999.139mW Q 	 p - 

367,557.310mE 1,434,098.012mW 
S 

373,449.088mE 1,434,057.008mW - 
HIGHVVALL 	22886 

75,282.092mE 1,434,043.553mN 

37,236.734mE 1,427,944.631mW 

369,502.016mE 1,431,330.000mN - 	- x 

372,200.000mE 1,431,330.000mW - N 	 0 - 	---------
, 

69,494.360mE 1,429,920.000mN 55 

370,815.O5OmE 1,429,928.874mN '7 

369,487.192mE 1,428,600.000mW \\• - - 

3 7 0,725,000rnE 1,42,600.O00mN --------------------.-------__--. - 	- 	 - 	- 	- 

370,545.000mE 1,429,665.000mW 
E 	 D 

- - 	 C 

- 	- 	 /7 

T 372,980.000mE 1,430,395.000mW 	 / 

U 	372,660 000mE 	1,430,320 000mW 	 ( 

V 	372,714 867mE 	1,429,913 688mW 
 

W 	372,815 733mE 	1,429,431 534mW 	 \ 

x 	372,874 997mE 	1,428,706 907mN  

Y 	373,407 958mE 	1,428,620 000mW 	 ( 	 - 

A 

B 

C 

D 

E 

I 

3 

K 

L 

N 

N 

0 

P 

Q 

R 

S 

369,492.975mE 1,429,665.000mW 

369,505,111mE 1,431,900.000mW 

372725,000mE 1,431,900.000mW 
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ULAN COAL MINES LIMITED 

ULAN 

NEW SOUTH WALES 

AUSTRALIA 

ULAN MINE: 
	

HEAD OFFICE: 

POSTAL ADDRESS: 

THE MINE MANAGER 
ULAN COAL MINES LIMITED 
P.O. BOX 45 
MUDGEE 2850 
NEW SOUTH WALES 
AUSTRALIA 

TELEPHONE: 

(063) 72 3147 

TELEX: 

ULCOAL 63905  

POSTAL ADDRESS: 

THE SECRETARY 
ULAN COAL MINES LIMITED 
P.O. BOX 1320 
NORTH SYDNEY 2060 
NEW SOUTH WALES 
AUSTRALIA 

TELEPHONE: 

(02) 922 4000 

TELEX: 

AA7 1492 


