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REDUCED SEVERANCE TAX RATE FORTHINSEAM 
COAL PRODUCED FROM NEW MINES 

Information contained herein is of a general nature and should be used only as a reference and not 
a substitute for tax laws or tax regulations. 

Coal severance activities are subject to both a State tax, equal to the greater of 4.65 percent of gross receipts 
(less credits) or 75 cents per ton minimum tax on coal, and a local tax equal to 0.35 percent of gross receipts. 

Fortax years beginning after April11 , 1997, coal severance activities associated with new underground mines 
or underground mines not in production between October 14, 1996 and April 11 , 1997 are subject to a reduced 
severance tax rate if the seam thickness of such mines is forty-five inches or less. The determination of actual 
seam thickness would be based upon a report by a professional engineer who uses an isopach mapping technique. 

For qualified mines with a seam thickness of less than thirty-seven inches, the State tax equals the greater 
of 0.65 percent of gross receipts (less credits) or 75 cents per ton. The local tax remains at 0.35 percent of gross 
receipts. 

For qualified mines with a seam thickness between thirty-seven inches and forty-five inches, the State tax 
equals the greater of 1.65 percent of gross receipts (less credits) or 75 cents perton. The local tax remains at 0.35 
percent of gross receipts . 

If a coal processor purchases coal from a qualified thin seam mine then additional processing activities 
associated with such coal would be subject to the same reduced tax rate as applicable to the initial severance 
activity. However, processors must maintain a log with records of qualified tons and receipts subjectto alternative 
tax rates . 

Thin seam coal produced from qualified mines remains subjecttothe 75 cents minimum tax. The minimum 
tax provides some degree oftaxequity among all West Virginia coal producers. Absentsuch an equalizer, qualified 
mines subject to preferential tax rates would enjoy a significant competitive advantage over other West Virginia 
mines. The minimum tax provisions should mitigate potential losses of employment, production and tax receipts 
at those mines not subject to preferential tax rate treatment. 

Taxpayers must separately account coal receipts subject to the three alternative State tax rates of 4 .65 
percent, 0.65 percent and 1.65 percent. The following may provide some guidance: 

Example 1: 

, I Kl MiningCOinpany begins operations. at a new low,seam min.e. First year COal' 
sales tota1200;000 10nsa1$30.00 per ton,: The seam thickness as. d~ermined by 
isopach mapping techtliques is less than 37 inches. The fotlowi~g taxcalculatjons 
Iilpply: . 

. I ~ 

§11~12B Tax .. ." 
. State Minimum Tax: 200,000 tons X$0. 75/to!:' . . 

§ 11-:-13A Tax . . 
Gross Receipts: 200,000 tons x$30:00/ton 
Tax Rate on Receipts: .0;65% + ·0;35%.r ". 

..Gross Tax: , State Local 
' Ann!laIEX:e~ption Credit: 

.... Net Tax: ... . .. . ;,.... 
l S~ateShare: (0.65/1.00)·X$59,500=$38.,675 . 

Net MilO~murnT~~: ($150,000 ~$38;675) 
Total Tax(~ncluding local share): . 

T r ~; • :! I ;: 

= $ 6,000,000 .. 
':"';'!:- .= X 1.0% ,. '-", 

$ 60,000 
.. _;; 500 

- .. $ 59\500 , . 
r::! .... 

= 4: 111,325 " 
- .$ 170,825 
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Example 2: 

. MSM Mining Company begins operations at two new low seam mines, First year coal sales total 300,000 
tons at $30.00 per ton. The seam thickness as determined by isopach mapping techniques is less than 
.37 inches at Mine A '(production = '100,000 tons) and between 37 and 45Jnches at Mine B (production 
= 200,000 tons). The following tax calculations apply: . , 

§ 11-128 Tax 
State Minimum Tax: ,300,000 tons x $0.75/Um = , $ 225,000 

'§ 11-13ATax 
Gross Receipts: 300,000 tons x $l0.00/ton = $ 9,000,000 
Tax Rate of Receipts: 

(100,000 tons x $30,.Oojton)/$9,000,000 x 0,65% 
(200,000 tons x $30,OQ/ton)/$9,000,000 x 1.65% 

1 ;3167% + 0.35% = ' x ,1.6667% 
Gross Tax: State Local $ 150,000 
AnnUal Exemption Credit: 

, 
500 

NetTax: . " = $ 149,500 
State Share: (1.3167/1 i6667)x$149,500 == $118,105 
Net Minimum Tax: ($225,000 -$118,105) = + 106,895 
Total 'Tax: $ 256,395 

Example 3: 

JM ~ining Comp~ny 'Produces 1,000,000 tons from various mineS 'lhat have ,been; in .operation for ; 
several years, Coal from tbese mines is sold undercontractfot'$30.00perton. JM reopenstow'Pr()fit 
" 

, Mine, a low seam (i.e.; lessthan ~7inc~es): not i~ operatio~ since 1989: JM sellt; 1501000190S of coal . 

, from lowiProfitMine,at anaverage p.rice of $25.00Lperton. JMalsoopensNewMine,and sells 100;000 

toriS of coal fromthismir'le .at an · average of $24.00 .per ton, The seam thickriess .as determined by 


,~; isopach'mappingtechniquesis less.than 37 inches at Low Profit (prdduCtlort ;,. 1'50;000) and between 
.37 inches and 45 inches at New Mille (production''.:.' 1 00,000 tons). JM aisC);has.a CQalloadirig FacilItY ,[' 
Cl'edit'equal to $30,000; Ihefollowingtax calculations apply: ,. L I .I ' .. II. 

I : iI, 1 , . ' , . i . r - ~ •• 

§ .1-1-128 Tax I:, "1~:: ., ::_ i: ;;_ :". 

. . . . . ' ' . I 


",; State Minimu'ril Tax: 1,250,000 tons x$0.75/ton , 1 


. (1 ,OO07()00+, 15~,00~+100,()OO) , ' , 

§11-13AJax '. ,'., . " .. 


GrossReceipts:1,000,OoO'tonsx$30.00/ton 

. " . , . ,'. . + 1S0jOOOtons '){:$25.00/ton " 


.: .. . ", . I' 

T +"100,OOOtonsx$24:00/ton 

. I : T<lxRate ot'Receipts: ... "; '" , 


'''	 (1 :000,000 tons x$3ttOO/tori)!$36,150;OOOX4;£;5% 

(150,000tons:X$25200/ton)/$36,150,OOOxO:6s%" .. 

;(100,000 to:ns,x$24.00jton)/$36j15Q,000x,1.65% . 


, , ': " " ~;036% + ,.0.35% • . , .. , x . 4:386% 

.' Gro$sTax: ;, ; State ' Local · $ 1,585,500 · 


' .. 30500Credits (Coal LoadiAg :L&'ExemptiOn); , ,1 


N~t Tax: .. ',' . : " ' $1 ;55S:000 

'S,tateShare: (4.036/:ll:'3861x$1;~55,ooo= $1,430,900 ;, 

Net Minimum Tax: ($937,;500 - '$1;430,909) , ' , 

Totai ,:Tax: ,. 1 . • 


If you have further questions regarding reduced severance tax for thin seam coal, please contact the Sales Tax Unit, Internal 
Auditing Division, A question in writing should be submitted to: 

West Virginia State Tax Department 

Internal Auditing Division - Sales Tax Unit 


Post Office Box 425 

Charleston, West Virginia 25322-0425 


You may also telephone (304) 558-3333 or toll-free at: 1-800-982-8297 
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Geological Parameter's 
Fonnel' USSR USA Spain United Kingdom Czechoslovakia Poland Colombia 

j 
Definition of thin seams 

Seam dip 

1.2 m 
!(48 inches) 
Gentle to very 
steep 

~ 

Mainly flat 

~ 

0-90 

0.91 m 
(36 inches) 
0-45 
Mostly 0-6 

1.0 m 
(39 inches) 

0-16 51% 
16-3634% 
+36 15% 

1.0 m 
(39 inches) 
0-10 39% 
1 0-4554% 
+45 7% 

-
J 

Flat to steep 

Seam depth 300- 1,1 00 m 
(984-3,609 ft) 

Reserves calculated 
to a depth of 
1,000 ft 

500m 
(1,640 ft) 

1,100 m 
(3,609 ft) 

400-600 m 
(1,312-1,968 ft) 
Some at 1,000 m 
p,281 ft) 

0-800 m 
(0-2,625 ft) 

-
I 

Coal strength Variable Variable - Hard Hard - •- I 

Roof 6.4% sandstone 
8.0% limestone 
Rest shale 

Generally good and 
strong. Frequent 
draw slate 

Strong, variable Shale - Sandstone, silts 
and conglomerates 

Variable 

-

Floor Mostly clay shales Medium Strong, variable Mostly clays - Sandstone silts . 
• 

Extent of Seams Donetz and Lvov-
Volynsky 

Wide areas but 
thickness in 
seams varies 
over area 

Fragmented Northumberland, 
Durham, York-
shire and Derby-
shire 

Ostrava Karvina 
and Eastern 
Bohemia 

-

I 

Water Mostly dry, but 
some very wet 

Fairly dry when 
worked above 
drainage table 

Variable Mostly dry - - -

Faults Normally undisturbed Normally undisturbed Highly disturbed Mainly undisturbed Highly disturbed 
except Wales and 
Scotland 

- ·Disturbed 

Cleat Mostly well defined Not generally well 
defined 

- Mostly well defined - Mostly weIl defined Variable • 

Spontaneous combustion Variable risk Variable risk - Low risk in thin seams - - Low risk 

Methane Variable emission Generally low emission Low emission Mainly gassy All gassy Mainly gassy Mainly non-gassy 

Quality Coking coal Often coking and 
low sulphur 

- Often coking High quality coking 
coal 

-

Annexure 1. Thin seam coal deposits of major producing countries (Clark et at, 1982) 

 
 
 



Geological Parameters 
France Belgium Germany China Bulgslia Romania 

Definition of thin seams 1.0 m 
(39 inches) 

0.6m 
1(24 inches) 

0.7m 
(28 inches) 

- 1.3 m 
(51 inches) 

-

Seam dip 0-20 47% 
20-45 46% 
+45 7% 

0-45 
mostly 0-30 

0-10 63% 
10-20 9.5% 
+20 275% 

Flat or slight 69 7% 
10-25 22.4% 
+25 7,9% 

10-90 
mostly -45 

5-70 

Seam depth - 275-1,160m 
(902-3,806 ft) 

Maximum 
1,200 m 
(3,937 ft) 

Mostly <200 m 
(656 ft) 

150-300 m 
(492-984 ft) 

-

Coal strength - Variable Soft but hard in the 
Saar 

- -

Roof - Competent shale and 
sandstone 

Shale, sandy 
shale in thin seams 

- Hard sandy shales -

Floor - Good shale and sandstone Shales, sandy 
shales 

- - -
Extent ofSeams Nord, Pas de 

Calais, Cevennes 
Charieroi-Namur, 
Liege 

Aachen and 
lower Saxony 

Widely distributed Svoge Basin and 
Balkan field 

Valea-liului and 
Anina 

Water - - Mostly dry · - Dry 

Faults - Undisturbed Mainly undisturbed Undisturbed Highly disturbed Highly disturbed 

Cleat Mostly well defmed Variable Mostiywell 
defined 

· - Not generally weH 
defined 

Spontaneous combustion - - Variable risk · Low risk -
Methane Mainly gassy - Low emission Some gassy Some gassy Mainly gassy 
Quality - Anthracite 

, 

Coking coal - Anthracite Coking coal 

Annexure 1 cont. Thin seam coal deposits of major producing countries (Clark et at, 1982) 
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Low Seam Coal Header WIRTH PAURAT H4.30 


4. 	 The main frame of the machine is 

constructed from solid cast steel 

components to give it the necessary 

mass to react the cutting forces 

within the compact overall dimen­

sions. The individual components 

are bolted together for ease of 

assembly and transport as well as 

service inside the production area. 

The crawler tracks are integrated 

into the main frame, each track 

being independently driven by an 

electric, AC, motor, with variable 

speed by inverter control. 

The crawlers are fitted with 500 mm 

wide track plates. The crawlers 

have sufficient power to enable the 

machine to operate on tramming 

gradients up to +/- 18 degl'ees. 

5, 	 The machine is equipped with a 

high capacity roller chain 

1. 	 The H4.30 Low Seam Coal Header 

combines the strength, robustness 

and versatility of WIRTH PAURAT's 

heavy-duty road header range with 

the ability to cut and load mine­

rals, such as coal, potash, salt, etc. 

at a very high production rate. 

The Coal Header with a weight of 

approx. 50 t is designed to with­

stand the toughest of under ground 

conditions dUI'ing long periods of 

use. It can deal with rock inclusions, 

washouts and undulations in the 

seam . 

2. 	 The H4.30 is capable of cutting 

and loadi ng a cross-section up to 

3.5 m wide and up to 2.80 m high 

from a single central position. 

With an overall height of only 

1,000 mm the machine can operate 

in cross-sections only 1.1 m high 

on plain floor conditions, 

3, 	 The machine is equipped with a 

WIRTH PAURAT "Helix" cutting 

drum powered by two water­

cooled and water-tight electric 

motors via epicyclic gearboxes. 

The cutting drum is divided into 

three sections - a centre drum and 

two outer drums. 

In operation the drum not only 

cuts but also crushes and conveys 

the material onto the loading 

apron. Cutting is carried out by 

tungsten carbide tipped point 

attack picks arranged in a double 

spiral around the drum. Wear 

resistant steel scrolls convey the 

cut material to the loading apron, 

and also protect the pick boxes 

and limit pick penetration. The 

loading apron behind the drum 

conveys the material by the two 

loading sta l's on the chain con­

veyol'. 

-~M..","__M""""-----"'­
powered by the two load ing star 

 
 
 



drives. The conveyor transports 

the cut and crushed material from 

the loading apron to the rear of the 

machine. The tail of the conveyor 

can be raised, lowered and slewed 

from side to side hydraulically en­

abling it to load almost any muck 

haulage system. 

6. 	 All drives, i.e. crawlers, conveyor, 

cutting drum and loading stars 

are electrically driven. All other 

functions of the machine are 

operated hydraulically. The power 

pack comprising tank, pumps with 

water electric motor, filters, coolers 

etc. is located on the right hand 

side of the machine. Preset level 

and temperature switches protect 

the system which is suitable for 

use with both normal mineral oil 

and HF-C fire resistant fluids, resp. 

The main valves are operated 

by a radio remote control system. 

7. 	 As standard the machine is de­

signed for use with an electrical 

power su pply rated 1000 V / 50 Hz. 

The electrical system can also be 

modified for use with other 

voltages and 60 Hz frequency. 

The machine can also be supplied 

fOI' use in gassy mines in full 

compliance with the regulations 

of the relevant governing autho­

rities. 

The switchgear for all the motors 

on the machine and the main 

circuit breaker for the power 

supply, are all contained in one 

contactor case located on the 

right hand side of the machine. 

All motors are protected against 

both thermal and current over­

load as well as against earth 

leakage. 

Start and stop buttons for all 

motors as well as ampmeters and 

fault indication lamps are located 

at the control panel. Emergency 

stop buttons are provided at 

several points around the machine. 

8. 	 On the left hand side of the 

machine is the wet dust collection 

system installed, which in com­

bination with the unique water ­

spray system offers excellent dust 

absorbtion for good visibility at 

low consumption of water to 

reduce mud spillage at the floor. 

 
 
 



Low Seam Coal Header WIRTH PAURAT H4.30 

Technical Data: 

List of technical data for WIRTH PAURAT H4.30 

Machine Overall 

Weight 50 t 

Lenght 12100 mm 
Height 1000 mm 

Cutting heigth 1100-2800 mm 

Cutting width 3500 mm 

Crawler Tracks 

Speed 0-30 m/min 

Drive AC-motors 

Cutting Drum 
'<, 

Installed power 2 x 200 kW 

Diameter 1000 mm 

. Hydraulics 

Installed power 45 kW 

Electrics (standard) 

Voltage 1000 V 

Frequency 50 Hz 

J 
I 

L 

,;, 

,(~\,,/ / 

, \ 

t - -

I i 

" ."\. ~ 
' j 

" :,..' ; /") ~ 

/''''~~f>' " 
':' 

, 
/ 

Maschinen- und Bohrgel'ate Fabrik GmbH 

P.O. Box 1660 

41806 Erkelenz 

Germany 

Telephone: + 492431 83-0 

Telefax: +49243183-267 

e-mail: info@wirth-drilling.com 

www.wirth-drilling.com 
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35 ent of a roof and floor cl ification 
Ie to colli 

Ie et Ie mur en 

Die elner Klassi1ikation von Dach uno anwendbar fur ben 

P. BU ERY D. C. OLDROYD, Genmin, WitbanK, South ca 

Coal measures strata together with cual mining may be viewed very much as special cases with regard 
to rocy. engineering considerations. The strata are frequently laminated, generally weak and 

e in character and thickness over relatively-short distances. Coal mining is typically 
~hly mechanized resulting in rapid geographical expansion and large areas of exposed roof, sides 

and floor. A roof and floor classification system for use bya major coal mining operation needs to 
be based un tests that enable large numbers of samples to be tested, samples from the 

strata,' in ways that are related to the COmmonest forms of strata control problems. 

Les terrains de charbon et l'exploitation de charbon peuvent etre considercs co~me des cas 
particuliers de mecanique de roches. Le terrain est souvent stratifie~ normalement faible et 
variable en propriete et epaisseur sur des distances limitees. L'exploitation de charbon est bien 
mecanisee, ce qui a comme consequence l'expansion geographique rapide et l'exposition de terrains 
dans lesquels le tOit, Ie mur et les parois. Une classification du toit et du mur, appliquee par un 

-important, Goit etre basee sur des tests d'un grand nembre d'echantillons, y inclus des 
de roches faihles, d'une telle fa90n que Ies problemes classiques de comportement de 

terrains en charbonnages sont abordes. 

Das Kohlcngcbirge und der Abbau von Kuhle konnen als Spezialfalle in der Gebirgsmechanik betrachtet 
~erden. Die Schichten sind haufig laminiert, allgeimen wenig fest und Uber relativ kurze 
£ntfernungen veranderlich in GeprUge und Machtigkeit. Die mechanisicrtc Gewinnung von Kohle ergibt 
einen sc:mellen Abbaufortschri t t mit grossen von freigelegtem Dach, Stoss und Sohle Das 

einer Dach-und Sohlenklassifikation fUr den Gebrauch in einer Kohlenindustrie-Gruppe muss auf 
Versuchen beruhen, die es ermoglichen eine grosse Anzahl von Proben zu nehmen, einschliesslich 
sol chen von geringster Festigkeit, und das auf die allUiglichen Probleme der Gebirgsbeherrschung 

',ugen ist. 

INTRODUCTIO;o; uf geographical expansion resulting in 'vast 
The econumic coal measures of South Africa expanses of exposed roof, sides and floor being 

occur predominantly in the Middle Ecca stage, created, many of which have to be maintained 
and to a much lesser extent in the Upper Ecca for long periods of time, particularly if 
and Nolteno stages, of the Karoo system. The pillar extraction is contemplated. 
Karoo system is of Permian age thus making the 
South African coal measures somewhat younber THE NEED FOR A COAL MEASURES CLASSIFICATION 
than their European counterparts. A number of tests are available for the 

Tlle coal bearing strata consist chiefly of determination of rock and other 

sandstones with subordinate shales, carbonaceous properties such as durability and the potential 

shales, siltstones and mudstones. for swell. The carrying out of these tests is 


Many of the coal measures strata are guverned by guidelines laid down by the ISp,r·j 

inherently weay. while others are highly (ref. 1). Similarly, well-established rOc~ mass 

susceptible to weathering. Significant classification systems exist which have proven 

variation in the rroperties and thicknesses of a themselves in numerous practical applications. 

particular stratum over short horizontal When dealing with the soft rocks of 

distandes is also a notable feature of many of coal measures strata, however, there are 

the coalfields, as is the occurrence of dolerite certain drawbacks with regard to the use of 

intrusions in the form of both dyy.es and sills. these tests and classification systems These 


The majority of underp,round coal is extracted include: 

by mea:lS u!~ mechanized bord and r.illar l:1etllOds i 1 T:1e tests or classification parameters 

from seams lying at shallow depths. may not relate directly to actual strata 

Consequently, mos~ mines experience a rapid rate behaviour in coal mine roadways. 
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ii) 	 Sample rreparation requirements and test 
procedures may make it impossible to test 
weak strata so that the behaviour of these 
strata has to be inferred from experience. 

iii) 	 The tests are typically costly, time 
consuming and can only be conducted in 
specialist laboratories. This presents 
significant difficulties when very large 
numbers of tests are required such as 
during the feasibility stage of a major 
coal mining project. 

iv) 	 Rock mass classification systems will 
frequently assign the same class to a wide 
range of coal mine roofs. 

TRANS-NATAL'S ROOF AND FLOOR CLASSIFICATION 
The Coal Division of Genmin's Rock Engineering 

Department has always desired and striven to 
become more p'ro-active in order to anticipate 
strata control problems rather than to deal with 
them only once they become apparent. In order 
to do so it was essential to develop a means of 
classifying coal measures strata. The size of 
the department, budget constraints and the scopec· of work involved meant that the following 
philosophy had to be applied in devising a 
suitable classification system: 

i) The tests should relate to the expected 
mode of failure of the strata. 

ii) It should be possible to test even the 
weakest material. 

iii) Large numbers of tests should be able to 
be conducted simply, quickly, at low cost 
and in-house .. 

The achievement of these aims was considered 
worth losing a ~ree of accuracy for. 

Roof 	Classification 
Roof failure in South African coal mines is 

predominantly governed by the frequency of 
laminations or bedding planes and their 
propensity to open and separate, and by the bord 
width. This is in accordance with the formula 
for tensile stresses in a fixed beam which gives 
the maximum tensile stress, P, developed in a 
beam of unit width as: 

( 1 ) 
P = 	~ 2t 

where: strata density~ 
g 	 gravitational acceleration 
B 	 bord width 
t 	 beam thickness 

Tests designed to indicate the potential for 
roof failure must therefore indicate the 
frequency of bedding planes and laminations, and 
their potential to open. During 1982 the 
introduction of a Coal Rock Structure Rating 
(CRSR) system was considered. This was based on 
three parameters; ROD, the results of impact 
splitting tests and a parameter related to joint 
condition and groundwater. 

In coal measures strata it is impractical to 
satisfactorily distinguish between drilling 
induced and natural fractures in the rock. 
Therefore, the ROD was discarded from the system 
although it is still determined for all strata 
that are of interest and used, where .necessary, 
to assist in interpretation. 
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Fig.l. Impact splitting test 

The third parameter proved difficult tu 
determine. Furthermure, .irrespecti ve of the 
roof type, special support precautions are 
taken at all geological discontinuities 
exceeding 2m in length. Joints, therefore, 
unless they are exceptionally closely spaced 
have no influence on systematic roof support 
design. Cunsequently, in 1983 it was decided to 
confine the determination of roof ratings to 
the results of impac't splitting tests. 

Impact Splitting Tests 
The impact splitLing test involves imparting 

a constant impact to a length of cor,e every 
O,02m. The resulting fracture frequency is 
then used to determine a roof rating. 

The instrument used is very simple (Fig. 1). 
It consists of an angle iron base which holds 
the core. Mounted on this is a tube containing 
a chisel with a mass of 1, 5\<:g and a blade width 
of 25mm. The chisel is dropped onto the core 
from a constant height according to core size, 
lOOmm for TNW (60mm dia.) and 64mm for NO 
(48mm dla.). 

The impact splitter causes weak or poorly 
cemented bedding planes and laminations to open 
under duress thus giving an indication of 
likely behaviour in situ when subjected to 
bending stresses, in some instances compour.ded 
by blasting. 

When designing coal mine roof support, 2m of 
strata above the immediate roof are tested. If 
the roof horizon is in doubt then all strata 
from the lowest likely horizon to 2m above the 
highest likely horizon are tested so that all 
the potential horizons may be cumpared. For 
shaft boreholes the full length of strata is 
tested (ref. 2). 

The strata is divided into geotechnical units 
which are very often shorter than the units 
described by the geulogist. The ROD for each 
unit is determined and any geological 
discontinui ties are noted. The units are then 
tested and a mean fracture spacing for each 
unit is obtained. Using either equation (2a) 
or (2b) an individual roof rating for each unit 
is determined. 

For fs S 5 rating 4fs (2a J 

For fs >5 rating 2fs + 10 (2b ] 


 
 
 



~ere: 	 fs = fracture spacing in cm 

for example, a · uni t 1, 2m long v.'i th 8 fractures 
'Iill have a mean fracture spacing.of IScm and a 
mit rating of 40. 

This value may be used to classify the 
individual strata units (Table 1) but for coal 
mine roofs the individual ratings are adjusted 
to obtain a roof rating for the first 2m of 
roof. The immediate roof unit will have a much 
greater influence on roof conditions than a unit 
2m above the roof. Consequently, the unit 
ratings are weighted according to their position 
in the roof by using equation (3). 

Weighted rating = rating x 2( 2 - h)t (3) 

where: 	 h mean unit height above the roof (m) 
t thickness of unit (m) 

The weighte'd ratings for all units are then 
totalled to give a final roof rating. For 
example, a coal mine roof has three units; 
O-0.8m; · 0.8-1.3m and 1.3- 2.8m above the coal 
seam with ratings of 25, 32_~~8, respectively. 

r:;."-(-'\~ the purpose of determining a weighted 
r~~~ng the last unit is regarded as being from 
1.3-2 . 0m above the coal seam. From equation 3 
the weighted ratings at the mean heights of 
O.4m, 1.OSm and 1.6Sm are 64 , 30 . 4 and 3.9 , 
respectively. The final roof rating is 
therefore: 64+30 . 4+3.9 = 98 . 3. 

After many years of experi ence and hav i ng 
collected data from numerous sites the 
classification given in Table 1 has been arrived 
at. Good agreement between expected and actual 
roof conditions has been found when using this 
rating system . 

Table 1. 	Unit and coal roof classification 

system 


Uni t Rating Rock Class Roof Rating 

<10 Very Poor <39 ,\ C. - 17 Poor 40 - 69 
.L8 - 27 Moderate 70 - 99 
28 - 32 Good 100 - 129 

) 32 Very Good >130 

Floor Classification 
The floor classification system was developed 

in late 1988/early 1989 for the' feasibility 
study to the T-project which was investigating 
the extraction of torbanite and its, conversion 
to syncrude . Torbanite is found in the N°5 coal 
seam of the Highveld coalfield (Fig. 6) which is 
notorious for poor floor conditions . Floor 
strata are liable to swell and degrade due to 
water . The mechanical action of mining 
equipm~nt is also a major contributory factor to 
the degradation of the floor. In the light of 
the above it was decided to base the floor 
classification system on unconfined swelling 
strain and slake durability tests . In order to 
adhere to the aforementioned testing ' phi l osophy 
it has been necessary to modify the suggeste d 

_ methods as laid down by the ISRM.Only the, 
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modifications will be discussed here, for full 
details 	of the test methods the reader should 
refer to 	the 15?M sugge s ted methods (ref.l). 

Duncan Swell Test 
The Duncan swell test measures the unconfined 

swelling strain in one or more directions when 
a sample of rock is immersed in water. When 
testing borehole cores from coal measures 
strata it is only necessary to measure the 
swelling strain perpendicular to the 
laminations since, in rocks liable to swell, 
the swelling strain perpendicular to the 
laminations will greatly exceed that in other 
directions. 

Samples are not prepared but are chosen with 
their ends approximately paral l el. This 
reduces the costs and time involved and, above 
all, allows the testing of weak samples that 
would otherwise break up during machining. 

The test procedure requires that swelling 
displacement should continue to be recorded 
until it reaches a constant level or passes a 
pea~ . This can be extremely time consuming 
and, for practical purposes, is not necessary. 
For the vast majority of specimens, 90% or more 
of their final swell will have taken place by 
the time 30 minutes have elapsed. For this 
reason a 30 minute swelling strain is 
determined. A sample undergoing testing is 
shown in Fig.2. 

The swelling strain, ~30, is calculated as 
follows: 

d x 100",£ 	 (4)S30 = 30 
L 

where: 	 d swelling displacement after 3030 
minutes 

L initial length of the sample. 

At the end of the test the sample is 
immediately removed from the water . It is then 
assigned a rating from 1-6 according to its 
condition. A rating of 1 being assigned to an 
undisturbed sample and a rating of 6 to a 
totally degraded one (fig.3) . The swell index 
of the sample is then determined by mu11iplying 
the swelling strain by the condition rating. 

Fig . 2. 	 Duncan swell tes t 
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Fig.3. 	 Samples after Duncan swell test. From 
left to right condition ratings are: 
5; 3 and 1 

Slake ~ability Test 
This te~t assesses the resistance offered by a 

rock sample to weakening and disintegration when 
subjected to two standard cycles of drying and 
wetting. The department had equipment 
manufactured - which conforms fully to the ISRM 
guidelines - with four drums thus allowing four 
~amples to be tested at a time. 

The slaking fluid used is in all instances 
water. . 

The International Standard calls for a 
representative sample comprising ten rock lumps, 
each weighing 40-60g. The size of core used by 
Trans-Natal means that 40-60g lumps can only be 
obtained from the more competent rock types. If 
only these rock are tested then the results 
would be biased towards good floor conditions. 
For this reason the lump requirement has been 
modified to 20-30g unprepared lumps (Fig.4). 

The drying periods have been shortened from 
2-6 hours to lYz-2 hours in order to speed up the 
procedure and because the lumps are smaller. 
Fig.5 shows the retained portions after the 
samples of Fig.4 had been tested. 

The slake durability index (second cycle), 
I is calculated as follows:d2 , 

C x 100% 	 ( 5) Id2 
A 

where: 	 A dry mass prior to testing (g) 
C dry mass after two slaking cycles 

(g) 

Treatment of Results 
The brief from the T-Project management team 

was that the results should be descriptive and 
unambiguous. 

Conventionally a high swell index implies a 
poor rock, conversely a high slake durability 
index implies a good rock. To avoid confusion 
it was decided to present the slake durability 
index as 100 - I . Both floor indicesd
therefore increas~ as expected floor conditions 
get worse. 

TllC more than 250 Duncan swcll and slcJ..-.c 
durability indices were carefully compared. 
The approach was to rate the various 
lithologies with regard to their potential to 
swell or, weather based on all availabe 
in formation. Ranges of the two indices, with 
appropriate descriptions, were then chosen t o 
fit the majorjty of data. The remaining 
anomal ies were then dealt wi th by fine 
adjustments to the ranges . The final ranges 
arrived at are given in Table 2. 

Table 2. Swelling and slake durability floor 
classification. 

Rating Description Swell Slake 
index durabili ty 

index 

A Good < 1 < 1<1 

B Moderate 1 - 3 14 - 26 

C Poor 3.1 - 15 26.1 - 36 

D Very Poor > 15 ) 36 

There is not always complete correlation 
between the two indices. In these 
circumstances the index suggesting pOOrer floor 
conditions dictates the rating. 

Each floor is then described to a depth of 
0.6m according to the rating and thickness of 
each unit, e.g. Borehole 
BNI4:A(0.32)/C(0.25)/A. The last layer is 
usually not given a thickness because it goes 
beyond 0.6m. Finally the condition of the 
immediate floor is classified according to 
Table 3. 

Fig.4. A weathering dolerite and shale prior 
to slake durability testing 
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(=:.5. Samples from Fig.4. alter testing 

Table 3 Floor classification system 

Description Basis of classification 

Good A/a to a depth ~ O.4m 

Possibly 
Poor 

A/a to a depth <O.4m 
The first figure in the 
bracket refers to the 
thickness of A/B and the 
second figure to the 
underlying C/D. 
e.g. BN14(O.32/0.25) 

Poor C/D in the immediate 
floor. The figure in 
the bracket refers to 
the . thickness of C/D. 
e.g. BN37(O.12) 

T-PROJECT 
Sadly the T-Project never got off the ground. 

Had it done so it would have required massive 
capital investment. Consequently, the 
feasibility study had to be conducted to a high 
degree of confidence. Previous experience with 
the 5 seam floor and to a lesser extent the 5 
seam roof meant that rock engineering 
considerations would play a major part in mine 
design, equipment selection and contamination. 

Since the classification approach used by the 
Rock Engineering Department (RED)-was novel and 
untried the project management decided to test 
the classification system against known 
conditions. Three holes were drilled at the 
nearby Matla Colliery. The location of these 
holes was not made known to the RED. Neither 
was a plan of the location of the exploration 
boreholes made available. When given the 
results for the individual boreholes the project 
management team expressed themselves happy with 

PAPER 35: BUDDERY AND OLDROYD 

the classific3tions assigned to those boreholes 
with known conditions. Furthermore, the 
classifications assigned to the exploration 
holes correlated to other available geological 
data and made sense wh en plotted on a plan of 
the reserves. 

BTRATIORAPHY 

DESCRIPTION UNIT 

Legend 
Figures 7 and 8 

Good 

Moderate 

Poor 

Fig.6. Generalised stratigraphic section, 
N°5 coal seam, T-Project and legend 
for ligures 7 and 8 

Fig.7. Expected roof conditions, 
T-Project 
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Fig.8. 	 Expected floor conditions, 

T-Project 


The management team chose to reduce the number 
of classes to two for each of the roof and floor 
plans. Thus the roof was rated moderate or good 
and the floor poor or moderate (Figs. 7 and 8). 

This information was then applied in a number 
of ways. After considering all potential mining 
methods it was decided that longwall mining 
would be applied in areas where poor coal seam 
roof a~d floor conditions existed and the 
possibility of geological disturba~ces was 
minimal. Ribpillar mining would be applied in 

complex areas where the coal seam 
roof and floor conditions were ma~ageable. 
Mechanised bord and pillar mining would be 
applied in main and entries, areas 
where surface structures needed to be protected 
and in panels not Buited to longwall 
ribpillar mining and where the coal Beam roof 
and floor conditions were manageable. 

the information it was possible to 
determine levels of contamination for 
the roof and floor. For example, no roof 
contamination was expected from the longwalls 

of the nature of the roof whereas 
for bor,d and pillar panels contamination was 
expected tQ be lOcm for good roofs and 200m for 
moderate roo"'s. Floor contamination was 
expected to vary from Scm for a with a 

floor to 50cm for bord and pillar 
poor floor. 

were expected to have a 
consistent in-panel extraction factor of 92%. 
For ribpilla.T" panels this was 82% with a 
moderate floor to 78% with a poor 
floor. 

Although the T-Project was shelved the 
project management team consider that from a 
technical perspective the feasibility study was 
a complete succe~s. 

CONCLUSIONS 
Since its successful contribution to the 

T-project the Trans-Natal roof and floor 
classification system has been to 
further major projects as'well as on a much 
smaller scale. Trans-Natal's mine and project 
management both view it as an essential tool ir 
the investigation of greenfield sites and mine 
extensions .. It has proven particularly 
valuable in shaft design (ref.2). The manner 
of the presentation of the resu'lts means that 
mine and project management are able to 
envisage the expected conditions in terms of 
their own experience. 

The authors make no claims regarding their 
classification system other than that it 
successfully meets the needs of a rock 
engineering department which is t 
provide a meaningful service to a major' coal 
producer. It is not generally applicable to 
other minerals and strata types. 

\ 
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TOTAL COAL HOLDINGS SOUTH AFRICA (PTY) LTD 

DORSTFONTEIN COAL MINE 

TESTS ON BOREHOLE SAMPLES OF THE PARTING BETWEEN THE 2 LOWER AND UPPER 
SEAMS 

1. 	 INTRODUCTION 

Tests on the borehole samples of the parting between the 2 Lower and Upper seams are 
required to determine: 

(i) 	 Whether the parting can be supported using conventional roofbolting methods to 
allow the safe mining of the lower seam only. 

(ii) 	 The feasibility of mining the parting with a continuous miner if it cannot be safely 
supported. 

The following tests were conducted: 

(i) 	 Rock mechanics - impact splitter 

compressive strength 


(ii) 	 Mining - "J" factor (cutting) 

'W' factor (wear) 


2. 	 ROCK MECHANICS 

2.1 	 Impact Splitter Tests 

This test was devised by rock engineering practitioners of the then Genmin group in 1982 
and is used throughout the industry and particularly by the Ingwe Group. Roof failure in 
predominantly governed by the frequency of lamination or bedding planes, their propensity 
to open and the bord width. The impact splitter causes weak or poorly cemented bedding 
planes and laminations to open up under duress, thus giving an indication of likely in situ 
behaviour when subjected to bending stresses. 

The rating system requires 2m of strata above the immediate roof to be tested. The 
borehole core is tested in geotechnical units preferably of about a half a metre in length. A 
mean fracture spacing for each unit is obtained and an equation used to determine the unit 
rating and the roof rating. 

These were in-house tests. The results of the 3 borehole cores that were tested are: 

DF 326 DF 327 OF 322 
UNIT 

POSITION 
RATING CLASSIFICATIONRATING CLASSIFICATIONCLASSIFICATION RATING(m) I 

110.0 110.0112.0 Very Good Very Good Very Good 

1.0-1.5 

1.5-2.0 

110.0 Very Good 
0.5-1.0 

110.0 110.0 Very Good Very Good 
24.3 21.160.0 Very good Moderate Moderate 


0-0.5 
 22.524.8 Moderate 20.0 Moderate Moderate 
i 

175 i Very Good 175 Very Good 2m Roof 227 Very Good 

 
 
 



Despite the weighting of the individual units according to their position in the roof, the very 
competent upper units results in the overall classifications of the roof being "Very Good". 
The classification of the lower units that form the first 0,5 to 1,Om of the roof is of greater 
significance and this zone is classified as "Moderate". 

2.2 Uniaxial Compressive Strength Tests 

As the name uniaxial compressive strength (UCS) implies, in these tests a load is applied in 
one direction only with no lateral confinement In this case the load was applied at right 
angles or near right angles to the laminae. The results of these tests therefore rather reflect 
the intrinsic strength of the material and not the strength of the roof when subjected to 
bending stresses that result in the de-lamination of the roof beam. 

These tests were done at CSIR Mingtek. Three specimens from each of two borehole cores 
were tested. The results are tabulated below. 

I SPECIMEN PARTICULARS I SPECIMEN DIMENSIONS TEST RESUL TS 

CSIR 
SPECIMEN 
No. 2339­

CLIENT No. 
DIAMETER 

(mm) 
DENSITY 
(kglm3) 

UCS 
(MPa) 

MODE OF 
FAILURE 

UCS - 01 
UCS-04 
UCS -05 

UCS-02 
UCS-03 
UCS - 06 

DF329 
DF329 
OF 329 

OF 331 
OF 331 
OF 331 

60,7 
60,6 
60,6 

60,3 
60,2 
60,2 

2450 
2380 
2450 

2450 
2510 
2470 

99,2 
95,0 
98,8 

97,3 
110,3 
111,7 

XA 
XA 
XA 

XA 
XA 
XA 

XA: Partial cone development 

3. MINING 

3.1 "J" Factor Tests 

This test is used extensively by Joy Mining Machinery to predict the cutting rate of a 
machine such as a continuous miner. The "J" factor is determined by the controlled drilling 
of a specimen of the material that is to be cut. The oJ" factor is the average depth of 5 holes 
in millimetres multiplied by 10. Material with "J" factors above 500 can be cut and becomes 
easier to cut as the number gets larger. 

These tests were doneat CSIR Miningtek. Four specimens from one borehole were tested. 
The results of the tests are tabulated below. 

SPECIMEN PARTICULARS "J" FACTOR 
CSIR No. CLIENT No. TEST 1 TEST 2 TEST 3 AVER. + STD. 

01 Top OF328 210 204220 211,1±8,O 
01 Bot. OF328 282 245 257 261,1±19,2 
02 Top OF328 176 194 188 186,1±9,3 
02 Bot. DF328 186 237 215 212,3±25,6-. 

3.2 "W" Factor Tests 

The 'W' factor or wear factor is some indication of the pick wear that will result from both 
the abrasive material in the rock and the manner in which the material is found in the 
matrix. Bit wear takes place when drilling the holes to determine the "J" factor. This wear 

I 
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expressed in thousands of an inchis the "W' factor. "W' factors range from 0,000 to 0,018, 
with long life having a 'W' factor under 0,003. 

These tests were done at CSIR Miningtek. The results of the tests are tabulated below. 

SPECIMEN PARTICULARS I "W"FACTOR 
CSIR No. CLIENT No. TEST 1 I TEST 2 ! TEST 3 AVER. + STD. 

01 Top 
01 Bot. 
02 Top 
02 Bot. 

DF328 
DF328 
DF328 
DF328 

0,0034 
0,0032 
0,0025 
0,0039 

0,0039 
0,0034 
0,0027 
0,0032 

0,0046 
0,0032 
0,0027 
0,0049 

0,0040±0,0006 
0,0033±0,0001 
0,0026±0,0001 
0, 0040±O, 0009 

4. CONCLUSIONS 

4.1 Impact Splitter Tests 

The classification of the lower units of the roof as "Moderate" indicates that the roof can be 
supported provided about OAm of the rockbolt can be anchored in the competent 
sandstone above the 2 Upper seam. This means that a 0,9m long bolt can only be used if 
the parting and the upper seam together are not more than 0,5m thick. Rows of 4 full 
column anchored rockbolts every 1,5 m will be required. A reduction in the density may be 
possible but that will depend on observations of favourable roof behaviour over a period of 
time. 

4.2 Uniaxial Compressive Strength Tests 

The UCS of the specimens tested varied between 95.0 and 111,7 MPa. As stated in section 
2.1, this test does indicate the ability of the parting to withstand the de-laminating bending 
stresses that occur in the roof. What it does indicate is that this material can be transformed 
into a competent beam if de-lamination is prevented by clamping the layers together. 

4.3 "J" Factor Tests 

"J" factors of between 282 and 176 indicate that the parting will be difficult to cut. Rock with 
"J" factors below 500 can be cut if the rock is highly laminated or fractured and provided 
high operating costs can be tolerated. 

4.4 "W" Factor Tests 

The results show that pick life will be greatly reduced as the majority of the "w' factors are 
greater than 0,003. 

M G SPENGLER 
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Period 

2Sn 3211 

'$27.77 $27.77 '$27.77 
8.5000 8.7500 9.0074 
238.05 242.99 250.13 

165.03 174.93 185.43 

55.345 69.02:7 71.157 

8,246 

1,436 1,522 

3,187 3,378 
343 363 

1,616 1,663 
54,666 56.584 

31,203 33.030 
31,217 33,090 

.14 ·59 
23,463 23.553 

4,534 5,084 

18,930 18,489 

623 135 

8.351 6,607 

9,958 11.728 

8.861 9.847 

Stnsltlvlty 

Oparaflng Co.ts 

Stlllng Price (Export) 

Seiling Price (Domestic) 

YIeld 

Production 

c:Q'pllIIll!xpandltlll'll 

TOOO's 

RIton 

Alton 

TOOO's 

$iton 

$IR 

Rlton 

RIton 

ROOO's 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

0.00% 

Oomfontaln 

TolIIl 2.003 

3,514 314 


85.2% 
 85.2% 
2,993 267 


I 

104,37 82.08 
122,54 96,38 

I 


1 2,99iT 

$31.84 
8.5000 

268.96 

216.01 

140.441 

2,005 

377 

85,2% 


321 


93,16 
109,38 

46,00 

8.49 

18.85 


321 

190 

131 


$27.77 

9.2723 
257.49 

198.55 

74.608 
48,924 

25,665 

18.033 
8,740 

1,613 
3,581 

385 

1,712 


58.576 

35.012 
35,075 

·64 

23.564 
2,190 

21.374 


140 


16,265 

4,969 

3.936 

2,007 

377 

85.2% 


321 


98,75 
115,94 

48.76 
9.00 

19.98 


321 

190 


131 


'$27.77 

9.5450 
265.06 

208.35 

77,588 

50,382 
27,226 

16.942 
9,265 

1,710 

3,796 
408 


1,763 

60,846 


37.112 
37,180 

.fJ7 

23.534 
4,682 

18,872 

146 


7,994 


10.732 

8.020 

2.005 

377 

85,2% 


321 


104,68 
122,90 

51.69 

9.54 
21.18 


321 


190 

131 


$27.77 

9.8257 

272.86 

220.85 

80.703 

51,844 

28,859 


17.­
9,821 


1,813 

4,024 


433 


1,815 

62.798 
39,339 
39,410 

·71 
23.459 
5,146 

18.313 
151 


6,306 


11.856 
8,388 

2.009 

377 


852% 

321 


110,96 

130,27 

54.79 
10.11 

22.45 


321 

190 

131 


$2777 

10.1147 
280.89 

234.10 

83.980 
53,368 
30,591 

18.924 
10,410 

1,922 

4,265 
459 


1,668 
65,036 

41,699 

41,775 

·76 
23.337 
4,091 

19.246 

157 


9,700 


9,388 


6,244 


2.0101 

3141 


85.2%1 


2671 


123411 

144,901 


58.08 
10.72 

2379 

267 


158 


109 


$27.77 


104122 

289.15 

248.15 

72,804 
45,782 
27,022 

18.668 
9,196 

1,897 
3,768 

405 

1,602 


56.136 
38.577 

38.721 
·143 

17.558 
a 

17,558 

·424 

23,844 


.5.882 


-3,678 


85.2% 


267 


130.82 
153.59 

61.56 
11.38 
25.22 


267 


158 


109 


$2777 
10.7184 

297.65 

263.03 

75.772 
47,128 
28,643 

17.619 
9,747 

1,799 
3,994 

430 

1,649 


56.152 
40,954 

41,044 

·90 
17.198 

0 
17.198 

158 

11,737 


5.305 

3.140 

65.26 

1205 


26.74 


267 

158 


109 


$2777 

11.0337 
306.41 

278.82 

18,876 

48,514 
30,382 

18.626 
10,332 


1,907 1 


4,2331 

4551 


1,698 


60.250 
43,412 

43,506 

·94 
18.838 
3,138 

13,700 

161 


5,554 


7,985 


4,4~ 

2.004 

377 


85.2% 

321 


82.91 

97.35 

2.005 

377 


852% 

321 


87.89 
103.19 

3211 


305·2%1 .2.8841 8.881 1 9.8471 3, 

nt rate 

 
 
 



I 

Period 

Tax Computation 

Tax loss 

Operating profit 

Capital expenditure 

Taxable Profit 

Tax payable 30% 

0 0 0 0 0 0 0 0 0 ·6,285 -824 i 
I 

211,160 16,674 23,463 23,553 23,564 23,534 23,459 23,337 17,556 17,198 16,638 

114,569 16,210 6,351 6,607 16,265 7,994 6,306 9,700 23,844 11,737 5,554 

96,611 464 15,112 16,947 7,299 15,540 17,153 13,636 -6,265 -824 10,459 

26,983 139 4,534 5,094 2,190 4,662 5,146 4,091 0 0 3,138 

Working Capital 

Stocks 

Stores (4 weeks op costs) 2 

Debtor (6 weeks) 4 

Cred~or (4 weeks all costs) 4 

Net Current Assetl(Liabilities) 

Opening Balance 

Yearly Movement 

967 

990 

4,257 

2,852 

3,362 

0 

3,362 

1,000 

1,201 

5,310 

3,506 

4,005 

3,382 

623 

1,060 

1,273 

5,520 

3,713 

4,140 

4,005 

135 

1,124 

1,349 

5,739 

3,931 

4,260 

4,140 

140 

1,191 

1,430 

5,966 

4,163 

4,426 

4,280 

146 

1,262 

1,516 

6,206 

4,409 

4,577 

4,426 

151 

1,338 

1,607 

6,456 

4,669 

4,734 

4,577 

157 

1,482 

1,489 

5,600 

4,261 

4,310 

4,734 

-424 

1,571 1,666 

1,579 
1,

673 
1 

5,829 6,067 

4,513 4,779 
1 

4,466 4,627, 

4,310 

156 
4'~1 

161 
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12-AUf.03 Dorstfonteln thin seam 

Yea, 2003 2004 2006 2008 2001 2008 2009 2010 2011 2012 

Period: 1 2 3 4 II II 7 S 9 10 

~scala1ecl capltlll expendltur. 

Underground 

~rth Machine 15,000,000 . 
~tamler Hauler , 4,400,000 . . 
r,rentllation 15,000 16,500 18,150 19,965 21,962 48,315 53147 58,462 64,308 70,738 

elemetrev 120,000 -
Concrete roads 240,000 -
I:xlraordinary support 100000 110,000 121000 133,100 146,410 161,051 177,156 194,872 214,359 235,795 

Conveyor be!! and $trvcture 900,000 1,100000 1,210,000 1,331,000 1,464,100 1610,510 1,771,561 1,946,717 2,143,589 2,357,948 

Pumps and aocessories 78,000 85,800 94,380 103,818 114,200 125,620 138,182 152,000 167,200 183,920 

Roof Brushing 250,000 275,000 302,500 332,750 366 025 402628 442890 467,179 535,897 589487 

EIectrlc8I distribUtion 105,000 115,500 121050 139755 153731 169,104 186,014 204,615 225,077 247,585 

CMOlierhaul 10,846,000 15,589,737 

EQuipment overall 1,155 000 3,630,000 1,996,500 4,392,300 2,415765 5,314,583 2923,076 6,430,766 

Sub total· underground 18,808,000 7,251,800 5,503.080 14,704,888 11,668,127 4,932,992 9,083,833 21,558,667 9,781,196 3,585,472 

Surface 

Overland oonveyor 90,000 99,000 108,900 119,790 131,769 144,946 159,440 175,385 192,923 212215 

Infla$trueture 90,000 99,000 108,900 119,790 131,769 144,946 159,440 175,385 192,923 212,215 

twironmental 60,000 66,000 72,600 79,860 87848 96,631 106,294 116,923 128615 141,477 

~Irategic spa"", 90,000 99,000 106,900 119,790 131,769 144,946 159,440 175,365 192,923 212,215 

!sub total· surface 330,000 363000 399,300 439,230 483,163 531,458 684,615 643,077 707,384 778,123 

Processing 

Plan! & Laboratory modlfcalion 66,000 72,600 79,860 87,846 96631 106,294 116923 128,615 141,477 155,625 

Discard dump 111,000 122100 134,310 147,741 162,515 178,767 196,643 218308 237938 261,732 

Slurry pond 45,000 49,500 54,450 59,895 658S5 72,473 79,720 87,692 96,461 106,108 

StrategiC spares 150,000 165,000 181,500 199,650 219,615 241,517 265,734 292,308 321,538 353,692 

SUb total· proclISslng 312,000 409200 450,120 496,132 644 845 599,110 669021 124,923 791,416 877,167 

Subtotal 17,610,000 8,030 000 6,352,500 115,639,2&0 7,686,526 6,063,570 9,327,2119 22,9211,657 11,286,996 6,340,762 

Capax fees @ 4% 700,400 321,200 254,100 625,570 307,461 242,543 373,091 917,066 451,440 213,630 

0Ia1 capItal expendItUre 18,210,400 8,361,200 6,606,600 16,284,820 7,993,996 6,306,113 9,700,369 23,843,723 11,737,435 6,554,382 

 
 
 



--'-----­
12-Aug.o3 Elorsffonteln tbln seam 

Year 2003 2004 2005 200II 2007 200II 20011 2010 2011 2012 

Period 1 2 3 4 6 8 7 S 9 10 

CapItal ExD<!ndlture ROOO'$ 

Unescalated capital expenditure 

Underground 

Wirth Machine 15,000,000 - "-
Stamler Houler 4,000000 -
Ventilation 15,000 15,00D 15,000 15,000 15,000 30,000 30,000 30,000 30000 30,000 

elemetrey 120,000 

Iconcrete roads 240,000 - -
El<traordlnary support 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100000 100,000 100,000 

onvevor belt and struclure 900,000 1,000,000 1,000000 1,000000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 

Pumps and ac<:elI$Ories 78,000 78,000 78000 78,000 78,000 78000 78,000 78,000 78,000 78.000 

Roof Brushing 250,000 250,000 250,000 250,000 250,000 250,000 250,000 250,000 250,000 250,000 

Electrical distribution 105,000 105000 105,000 105,000 105,000 105,000 105,000 105,000 105,000 105,000 

~MOverhaul 8,000,000 8,000,000 

",qulpment averall 1,050,000 3,000 000 1500 000 3,000,000 1500,000 3,000,000 1,500,000 3,000,000 -
SUb total· underground 16,808,000 8,198,000 4,648,000 11,048,000 4,1148,000 3,063,000 4,663000 11,063,000 4,5113,000 1,563,000 

~lIrfaC. 

Overland conveyor 90,000 90,000 90,000 90,000 90,000 90,000 90000 90,000 90,000 90,000 

Infrastructure 90,000 90,000 90,000 90000 90,000 90,000 90,000 90,000 90,000 90,000 

Environmental 60,000 60,000 60,000 80,000 80000 60,000 60000 60,000 60,000 80,000 

Istrateglc spares 90,000 90000 90,000 90,000 90000 90,000 90,000 90,000 90,000 90,000 

Sub totat • surface 330,000 330,000 330,000 330000 330,000 330,000 330,000 330,000 330,000 330,000 

Processing 

Plant & Laboratory modWcation 66,000 66,000 66,000 66,000 66,000 66,000 66,000 66,000 66,000 66,QOO 

Discard dump 111,000 111000 111000 111,000 111,000 111,000 111,000 111,000 111000 111,000 

!sluny pond 45,000 45,000 45,000 45,000 45000 45,000 45000 45,000 45,000 45,000 

StrategiC spares 150,000 150,000 150000 150,000 150000 150000 150,000 150,000 150,000 150,000 

Sub total • ~ocesslng 372,000 372,000 372,000 a72,000 372,000 372,000 372,000 372,000 372,000 372,000 

IsUb total 17,510,000 7,300,000 5,250,000 11,760,000 6,250,000 3,786,000 5,285000 11,765,000 5,265,000 2,265,000 

ICspex fees @ 4% 700,400 292,000 210,000 470000 210000 150,600 210,600 470,600 210,600 90,BOO 

total capital expenditure 18,210,400 7,592,000 5,460,000 12,220,000 6,460,000 3,915,1100 6476,600 12,2311,600 5,475,600 2,355,600 
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Dorslfontein thin seam 

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Period 1 2 3 4 5 8 7 II 9 10 

ODeraliog !:!.Q!itl! ROO~'s 

leash costs· Unescalated 25,753 29,451 29,451 29,451 29,451 29,451 29,451 25,753 25,753 25,753 

Mining contractor costs Rllon 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 

Mining contractor cosls ROOO's 15,1388 18,825 18,825 18,825 18,825 18,825 18,825 15,S88 15,S88 15,669 

Outbye costs ROOO's 300 300 300 300 300 300 300 300 300 300 

Repair and maintenance ROOO's 2,241 2.241 2,241 2,241 2,241 2.241 2,241 2,241 2,241 2,241 

Other underground costs ROOO's 570 570 570 570 570 570 570 570 570 570 

Plant costs Rllon 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 

Plant costs ROOD's 2,353 2,824 2,824 2,824 2,824 2,824 2,824 2,353 2,353 2,353 

laboratory & Weighbrldge ROOO's 43S 436 436 436 436 436 436 436 436 436 

ROM stockpile ROOD's 189 189 189 189 189 189 189 189 189 189 

Product stockpile ROOO's 486 486 486 486 488 486 488 486 486 486 

ServiCE! costs ROOD's 609 609 609 609 609 609 609 609 609 609 

Safety and training ROOO's 159 159 159 159 159 159 159 159 159 159 

Utility costs ROOO's 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 

Other costs ROOD's 893 893 893 893 893 893 893 893 893 893 

pperating fee 2,5% ROOD's 630 720 720 720 720 720 720 630 630 630 

Cash costs· Escalated ROOD's 25,751 31,217 33,090 35,075 31,180 39,410 41,775 38,121 41,044 43,506 

Mining cost 15,688 19,955 21,152 22,421 23,766 25,192 26,104 23,5BB 25,003 26,504 

Outbye costs 300 318 337 357 379 401 426 451 478 507 

Repair and maintenance 2,241 2,375 2,518 2,669 2,B29 2,999 3,179 3,370 3,572 3,786 

Other underground costs 570 604 640 579 720 763 809 857 90B 963 

Plant costs 2,353 2,993 3,173 3,363 3,565 3,779 4,006 3,538 3,751 3,976 

Laboratory & Welghbtldge 436 462 490 520 551 564 619 656 695 737 

ROM stockpile lB9 200 212 225 239 253 2BB 284 301 319 

Product stockpile 4B6 515 546 579 614 650 689 731 775 1121 

Service costs 609 845 6B4 725 766 815 863 915 970 1,02B 

Safety and training 159 169 179 189 201 213 2211 239 253 269 

Utility costs 1,200 1,272 1,348 1,429 1,515 1,606 1,702 1,804 1,913 2,027 

Other costs 893 946 1,003 1,063 1,127 1,195 1,266 1,342 1,423 1,508 

[operating fee 2,5% 628 761 807 855 907 961 1,019 944 1,001 1061 

 
 
 



Oorstfonteln thin seam 

Year 2003 2004 2005 2006 2007 2009 2009 2010 2011 2012 

Period 1 2 3 4 5 6 7 e 9 10 

~!!sh cgsts - Bito!] BQM 82.08 82.91 87.99 93.16 98.75 104.68 110.96 123.41 130.82 138.67 

Mining cost 50.00 53.00 56.18 59.55 63.12 86.91 70.93 75.18 79.69 84.47 

Outbye cosls 0.96 0.84 0.90 0.95 1.01 1.07 1.13 1.44 1.52 1.62 

Repair and maintenance 7.14 6.31 B.69 7.09 7.51 7.97 8.44 10.74 11.38 12.07 

other underground oosls 1.82 1.60 1.70 1.60 1.91 2.03 2.15 2.73 2.90 3.07 

Plant costs 7.50 7.95 8.43 8.93 9.47 10.04 10.64 11.28 11.95 12.67 

Laboratory & Weighbrldge 1.39 1.23 1.30 1.38 1.46 1.55 1.64 2.09 2.22 2.35 

ROM stockpile 0.60 0.53 0.56 0.60 0.63 0.67 0.71 0.91 0.96 1.02 

Product stockpile 1.55 1.37 1.45 1.54 1,63 1.73 1.e3 2.33 2.47 2.62 

Service costs 1.94 1.71 1.82 1.93 2.04 2.16 2.29 2.92 3.09 3.26 

Safety and training 0.51 0.45 0.47 0.50 0.53 0.57 0.60 0.76 0.81 0.86 

Utility costs 3.82 3.38 3.58 3.60 4.02 4.27 4.52 5.75 B.l0 6.46 

other costs 2.85 2.51 2.66 2.82 2.99 3.17 3.36 4.28 4.54 4.81 

Operating fee 2,5% 2.00 2.02 2.14 2.27 2.41 2.55 2.71 3.01 3.19 3.38 

lc.ash Cl:t!i\J:s -.Rlton Droduced 96.36 97.35 103.19 109.38 115.94 122.90 130.27 144.90 153.59 162.81 

Mining cost 56.70 62.23 65.96 69.92 74.11 78.56 83.27 86.27 93.57 99.18 

Outbye costs 1.12 0.99 1.05 1.11 1.18 1.25 1.33 1.69 1.79 1.90 

Repair and maintenance 8.39 7.41 7.85 8.32 8.82 9.35 9.91 12.61 13.37 14.17 

other underground costs 2.13 1.86 2.00 2.12 2.24 2.36 2.52 3.21 3.40 3.60 

Plant costs 8.81 9.33 9.69 10.49 11.12 11.78 12.49 13.24 14.03 14.88 

Laboratory & Welghbrldge 1.63 1.44 1.53 1.62 1.72 1.B2 1.93 2.45 2.60 2.76 

ROM stockpile 0.71 0.62 0.66 0.70 0.74 0.79 0.84 1.06 1.13 1.19 

Product stockpile 1.B2 1.61 1.70 1.81 1.91 2.03 2.15 2.73 2.90 3.07 

SelVlce costs 2.28 2.01 2.13 2.26 2.40 2.54 2.69 3.42 363 3.85 

Safety and trsinlng 0.59 0.53 0.56 0.59 0.63 0.86 0.70 0.69 0.95 1.01 

Utility costs 4.49 3.97 4.20 4.46 4.72 5.01 5.31 6.75 7.16 7.59 

other costs 3.34 2.95 3.13 3.32 3.51 3.73 3.95 5.02 5.32 5.84 

Operating fee 2,5% 2.35 2.37 2.52 2.67 2.63 3.00 3.18 3.53 3.75 3.97 
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Year 
~thinseam 

03 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Period 1 2 3 4 5 6 7 8 9 10 

Escalation Rates 

Deflator 6.00% ~6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00·.., 6.00'* 

Deflator fador 1.060 1.191 1.262 1.338 1.419 1.504 1.594 1.689 1.791 

SA PPI % 0.00% 5.00% 5.00% 5.00% 5.00% 00% 5.00% 5.00% 5.00'* 

SA PPI Growth Factor 

~ 
1.050 1.103 1.156 1.216 1.276 1.340 1.407 l.4n 1.551 

USCPI % 2.00% 2.00% 2.00% 2.00% 2.00% 200% 2.00% 2.00% 

~IUS CPI Growth Fador 1.000 1.020 1.040 1.061 1 1.126 1.149 1.172 

Dollar Selling price 1% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

Dollar SeHing price Growth Fador 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

~ Inland Selling price % 0.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 

Inland Selling price Growth Factor 1.000 1.060 1.124 1.191 1.262 1.338 1.419 1.504 1.594 1.689 

ESKOM % 0.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 

ESKOM 

~ 
1.000 1.060 1.124 1.191 1.262 1.338 1.419 1.504 1.594 1.689 

Operating Costs 0.00% 6.00% 6.00% 6.00% 6.00% 6JlO% 6.00% 6.00% 6.00% 6.00% 

Operating Costs Growth Fador 1.000 1.060 1.124 1.191 1.262 1.338 1.419 1.504 1.594 1.689 

Railage Costs % 0.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 

~~IRailage Costs Growth Factor 1.000 1.060 1.124 1.191 1262 1.338 1.419 1.504 1.594 1. 

Por1 charges 0.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6. 

Port charges Growth Factor 1.000 1.060 1.124 1.191 1.262 1.338 1.419 1.504 1.594 1.689 

Transport costs 0.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 

Transport costs Growth Factor 1.000 1.060 1.124 1.191 1.262 1.336 1.419 1.504 1.594 1.689 

Capillli Expenditure % 0.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00'lI 

ctor 1.000 1.100 1.210 1.331 1.464 1.611 1.772 1.949 2.144 2.356 
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