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1 INTRODUCTION 
Todoroski Air Sciences (TAS) has 
Donaldson Coal).  It provides an a
potential greenhouse gas (GHG) em
Mine (hereafter referred to as the Mo

The Abel Underground Mine is an 
Under the Project Approval for the
from the underground mining area 
Preparation Plant (CHPP) for proce
mining operations, including the Ta
Coal. 

The Modification involves changes
increased efficiency of coal recover
Bloomfield CHPP.  In addition the M
from the Tasman Underground Mine
SSD-4962)).   

This report incorporates the followin

 background to the Abel Un
the Modification;  

 review of the existing envir

 description of the modelling

 presentation of the predicte

 discussion of the potential a

 an estimation of the GHG e

 

2 LOCAL SETTING 
2.1 Topography and land us
The Abel Underground Mine (Figur
Newcastle in the Newcastle Coalfiel
5km north-east, and Kurri Kurri loca
operations, agricultural activities 
Underground Mine area.  Suburban 
the Abel Underground Mine.  The 
have a positive effect in limiting the 

Figure 2-2 presents a representative 
the Abel Underground Mine area.  T
and gradually forms well-defined st
open and is essentially flat along the
the Hunter Valley region of New So

2.2 Relevant receivers 
Consistent with the previous air qu
monitoring receiver locations specifi
the site are characterised by the loc
sensitive receptors assessed in this re

as prepared this report for Donaldson Coal Pty Ltd (h
n assessment of the potential air quality impacts and 
missions generated from the proposed modifications to 

Modification).   

n existing mining operation, and is owned and operate
he Abel Underground Mine (05_0136) run-of-mine (R
ea and transported via internal roads to the Bloomfie
cessing.  The Bloomfield CHPP is also approved to re

Tasman Underground Mine, which is also owned and o

ges in the method of mining at the Abel Undergrou
very and an associated increase in the amount of ROM
e Modification would involve an increase in the amount 
ine (subject to approval of the Tasman Extension Projec

ing aspects: 

Underground Mine and description of the proposed oper

vironment surrounding the Abel Underground Mine site;

ling approach used to assess impacts; 

cted results; 

al air quality impacts as a result of the proposed operatio

 emissions generated. 

 use 
ure 2-1) is located approximately 23 kilometres (km) no

field.  Other nearby regional centres include Beresfield, 
ocated approximately 12km east of the Abel Undergroun
s and industrial activities dominate the land use s
n residential areas are located in relatively close proxim
e Abel Underground Mine is also surrounded by dens

he transport of dust off-site). 

ve three-dimensional (3D) visualisation of the terrain in 
.  To the south-west of the Abel Underground Mine, th
 steep slopes as the elevation increases.  To the east, t

the river flood plain towards the coast.  To the north-wes
South Wales (NSW).  

quality assessment conducted for the Abel Undergroun
cified in Project Approval 05_0136, the nearest affected 
ocations presented on Figure 2-1.  Appendix A provide
s report.  
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(hereafter referred to as 
nd an assessment of the 
to the Abel Underground 

ated by Donaldson Coal.  
(ROM) coal is extracted 
field Coal Handling and 
 receive coal from other 

d operated by Donaldson 

ound Mine, resulting in 
M coal processed at the 
nt of ROM coal received 

ject (Application Number 

perations associated with 

ite; 

tions; and 

 north-west of the Port of 
ld, located approximately 
ound Mine.  Coal mining 
 surrounding the Abel 
imity to the north-east of 
nse forest (which would 

 in the general vicinity of 
 the terrain is undulating 
t, the terrain is generally 
est the terrain opens into 

und Mine and the noise 
ed residential receivers to 
ides a detailed list of the 





 

Figure 2-2
 

: Representative 3D terrain view of the Abel Underground Mine location 
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3 EXISITING OPERATIO

3.1 Existing operations 
The Abel Underground Mine is appr
June 2007 by the then NSW Minis
Assessment Act.1979 (EP&A Act).  

The Abel Underground Mine is ap
ROM coal from the Abel Undergrou
CHPP and rail loading facility whe
export, or to other customers.  

The potential environmental impac
Underground Mine Part 3A Environ
quality impacts were assessed in th
Abel Underground Mine Environme

Under Project Approval 05_0136, a
for the transportation of ROM coal 
financial circumstances permit.  

In addition, approval was granted fo
and modifications to increase the ca
full extension of the stockpile areas, 

In accordance with Project Approv
ROM coal from the Abel Undergro
Colliery and other sources. 

3.2 The Modification 
Donaldson Coal has requested a mod
operations at the Abel Underground
The Modification would involve the
seams using a combination of longw
would involve the receipt of ROM c
Tasman Extension Project (Applicat

The key components of the Modifica

 increased annual ROM coa
mining; 

 an extension of the mine lif

 an increase in the amount o
Project transported to the B

 increased throughput of coa

 modifications and upgrades

 increased annual and total 
truck and disposed at the Bl

 construction and use of a do

IONS AND MODIFICATION DESCRIPTI

pproved to operate in accordance with Project Approval
nister for Planning pursuant to section 79J of the Envir

 

approved to extract up to 4.5 million tonnes per annu
round Mine is transported along an internal, sealed haul 
here the coal is processed prior to rail transport to the 

pacts of the existing Abel Underground Mine were 
ronmental Assessment (Donaldson Coal Pty Limited, 2
 the Air Quality Assessment prepared by Holmes Air S
mental Assessment (EA). 

, approval was granted for the construction and use of 
al from the Abel Underground Mine entrance to the Blo

 for modifications to the Bloomfield CHPP, including inc
 capacity of the CHPP.  However some of these modif
as, have not been implemented.  

oval 05_0136, the Bloomfield CHPP is approved to p
ground Mine, Tasman Underground Mine, Donaldson O

odification of Project Approval 05_0136 for upgrades t
und Mine to increase the efficiency of coal recovery (
he continuation of underground mining within the appro
ngwall, shortwall and board and pillar mining.  In addi
 coal associated with the Tasman Extension Project (sub

cation SSD-4962)). 

ication relevant to potential air quality impacts are summ

oal production of up to 6.1Mtpa associated with the cha

 life of approximately two years (i.e. until 31 December 2

t of ROM coal from the Abel Underground Mine and 
Bloomfield CHPP; 

coal at the Bloomfield CHPP and rail load out facility; 

es to the Bloomfield CHPP; 

tal quantity of coarse rejects from the Bloomfield CHP
 Bloomfield Colliery; and,  

 downcast ventilation shaft.  
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TION 

al 05_0136 granted on 7 
vironment Planning and 

num (Mtpa) ROM coal.  
ul road to the Bloomfield 
he Port of Newcastle for 

re assessed in the Abel 
, 2006), and potential air 
 Sciences (2006) for the 

of an overland conveyor 
loomfield CHPP should 

 increased stockpile areas 
difications, including the 

o process up to 6.5Mtpa 
n Open Cut, Bloomfield 

s to underground mining 
y (i.e. the Modification).  
roved area and approved 

ddition, the Modification 
subject to approval of the 

mmarised below: 

changes in the method of 

er 2030); 

d the Tasman Extension 

HPP transported by haul 



 

4 AIR QUALITY ASSESS

4.1 Preamble 
Air quality criteria are benchmarks s
air quality.  Section 4.2 to Section 
operation and the applicable air qual

4.2 Particulate matter 
Particulate matter (PM) consists of d
suspended in air is defined as the T
nominally taken to be 30 micrometr
atmosphere too quickly to be regarde

TSP is defined further into two sub-
diameters of 10µm or less, and PM2.

Mining activities generate particles
generated are due to the abrasion or 
particulate emissions from mining a
often only generated through combu

Combustion particulates (i.e. PM2.5

penetrate deep into the human respir

A study of the distribution of parti
Pollution Control Commission (NS
PM2.5 comprised 4.7% of the TSP, a
The emissions of PM2.5 occurring fro
in practice, the concentrations of PM

4.2.1 Office of Environment and 

Table 4-1 summarises the air qua
Environment and Heritage (OEH) 
Pollutants in NSW (Department of E
impact relate to the total dust burd
background dust levels needs to be m

Tabl
Pollutant Averagi
TSP Annual 

PM10 
Annual 
24-hours

Deposited dust Annual 

Source: NSW DEC, 2005 
µg/m³ = micrograms per cubic metre 
g/m²/month = grams per square metre per month 

 
The criteria for 24-hour average PM
goals (National Environmental Prot
whole, and are not recommended to
mining.  However, in the absence of
impacts to arise at such locations. 

SSMENT CRITERIA  

s set to protect the general health and amenity of the co
n 4.4 below identifies the potential air emissions gene

uality criteria.  

f dust particles of varying size and composition.  The tot
 Total Suspended Particulate matter (TSP).  The upper
etres (µm) as in practice particles larger than 30 to 50µm
rded as air pollutants.   

-components.  These are PM10 particles, particulate ma

2.5, particulate matter with aerodynamic diameters of 2.

les in all of the above size categories.  The great ma
or crushing of rock and coal and general disturbance of 
g activities will be generally larger than 2.5µm, as thes
bustion processes.   

.5) can be more harmful to human health as the partic
piratory system and generally include acidic and carcino

rticle sizes near mining dust sources in 1986 conduct
NSW SPCC) found that the average of approximately
, and PM10 comprised 39.1% of the TSP in the samples

 from mining activities are small in comparison to the to
M2.5 in the vicinity of mining dust sources are likely to b

nd Heritage impact assessment criteria 

quality goals that are relevant to this study as outli
) document Approved Methods for the Modelling a

f Environment and Conservation (DEC), 2005).  The air
urden in the air and not just the dust from the proje
e made when using these goals to assess potential impac

e 4-1: OEH air quality impact assessment criteria 
aging Period Impact Crit

 Total 90µ
 Total 30µ

urs Total 50µ

 
Incremental 2g/m
Total 4g/m

PM10 originate from the National Environment Protect
rotection Council (NEPC), 1988).  These goals apply 
 to be applied to "hot spots" such as locations near in

 of alternative measures, OEH does apply the criteria to 
  The NEPM permits five days annually above the 2
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 community in relation to 
nerated by the proposed 

 total mass of all particles 
per size range for TSP is 
µm will settle out of the 

matter with aerodynamic 
 2.5µm or less.   

majority of the particles 
of dusty material.  These 
hese fine particulates are 

ticles have the ability to 
nogenic substances.  

ucted by the NSW State 
ely 120 samples showed 
les (NSW SPCC, 1986).  
 total dust emissions and 
to be low.  

tlined in the Office of 
 and Assessment of Air 
air quality goals for total 
oject.  Consideration of 
acts.   

riterion 
0µg/m3 
0µg/m3 
0µg/m3 
g/m2/month 
g/m2/month 

ection Measure (NEPM) 
ly to the population as a 
r industry, busy roads or 
to assess the potential for 
e 24-hour average PM10 



 

criterion to allow for bush fires and s
dust levels are affected by such even

 

4.3 PM2.5 concentrations 
The OEH currently do not have im
Environment Protection Council (N
advisory reporting standards for P
maximum 24-hour average of 25µg/
the average, or general exposure of a

Predictions have been made as to the
PM2.5 concentrations and are present

Table
Pollutant 

PM2.5 

Source: NEPC, 2003 

 

4.4 Other air pollutants  
Emissions of carbon monoxide, sul
These emissions are generally too 
assessed further in this report.  
 
5 EXISITING ENVIRONM
This section describes the existing cl

5.1 Local climate 
Long-term climatic data from the 
Australian Air Force (RAAF) (Sit
proximity of the Abel Undergrou
approximately 21km east-northeast o

Table 5-1 and Figure 5-1 present a s
The data indicate that January is the 
coldest month with a mean minimum

Table 5-1: M
Parameter Jan
Temperature 
Mean max. temperature (oC) 28.
Mean min. temperature (oC) 18.
Rainfall 
Rainfall (mm) 96.
Mean No. of rain days (≥1mm) 7.
9am conditions 
Mean temperature (oC) 23.
Mean relative humidity (%) 7
Mean wind speed (km/h) 11.
3pm conditions 
Mean temperature (oC) 26.
Mean relative humidity (%) 5
Mean wind speed (km/h) 21.

Source: BoM, 2012 

d similar events.  Similarly, it is normally the case that o
ents they are excluded from assessment as per the OEH 

 impact assessment criteria for PM2.5 concentrations, 
 (NEPC) has released a variation to the NEPM (NE
 PM2.5 (see Table 4-2).  The advisory reporting stand
g/m3 and an annual average of 8µg/m3, and as with the 
f a population, rather than to "hot spot" locations.   

 the likely contribution that emissions from the Project w
ented in Section 9.  

e 4-2: Advisory standard for PM2.5 concentrations 
Averaging Period Concentration
24 hours 

Annual 

sulphur dioxide and nitrogen dioxide will also arise fr
o low to generate any significant off-site concentratio

NMENT 
 climate and air quality in the area surrounding the Abel

he Bureau of Meteorology (BoM) weather station a
Site No. 061078) have been used to characterise the
round Mine (BoM, 2012).  The Williamtown RAA
st of the Abel Underground Mine. 

 a summary of data from Williamtown RAAF collected 
he hottest month with a mean maximum temperature of 
um temperature of 6.4ºC.   

Monthly climate statistics summary - Williamtown RAAF 
n Feb Mar Apr May Jun Jul Aug

.0 27.6 26.2 23.6 20.3 17.7 17.0 18.6

.0 18.1 16.3 13.2 10.1 7.9 6.4 6.9

.3 121.0 120.1 105.8 115.1 122.3 73.5 75.5

.2 7.4 8.3 7.4 8.0 8.1 6.3 6.2

.0 22.5 21.2 18.2 14.3 11.6 10.5 12.2
72 76 77 76 79 80 77 71
.9 10.6 10.2 11.4 13.7 15.9 16.4 16.8

.5 26.1 24.9 22.5 19.3 16.8 16.2 17.6
59 62 61 59 60 60 55 50
.9 20.6 18.9 17.2 15.8 17.5 18.7 20.9

  6 

00491036.docx 

 

at on days where ambient 
H criterion.  

s, however the National 
EPC, 2003) to include 

andards for PM2.5 are a 
he NEPM goals, apply to 

t would make to ambient 

ion 
25µg/m3 

8µg/m3 

from mining activities.  
tions and have not been 

bel Underground Mine.  

 at Williamtown Royal 
the local climate in the 
AAF station is located 

ed over a 62-year period.  
of 28.0ºC and July as the 

g Sep Oct Nov Dec 

6 21.3 23.6 25.5 27.2 
9 9.1 12.0 14.3 16.5 

5 60.5 74.8 82.3 79.7 
2 5.6 7.4 7.4 7.1 

2 15.7 18.8 20.5 22.2 
1 66 64 66 68 
8 15.3 14.4 14.4 12.9 

6 20.0 21.9 23.8 25.6 
0 50 54 55 56 
9 22.0 22.5 23.5 23.5 



 

Humidity levels exhibit variability 
64% in October to 80% in June. Mea
February.   

Rainfall peaks in the first half of the
The data indicates that June is the
September is the driest month with a

As expected, wind speeds during the
compared to the colder months. Mea
Mean 3pm wind speeds range from 1

Figure 5-1: M
 

5.2 Local air quality 
The main sources of particulate mat
agricultural activities, emissions from
wood heaters and various other indu
from a number of ambient monitorin

The air quality monitors reviewed i
(TEOMs), seven High Volume Air 
gauges sited in various locations surr

ty and seasonal flux across the year.  Mean 9am humid
ean 3pm humidity levels range from 50% in August and

the year during the months of summer and autumn and d
the wettest month with an average rainfall of 122.3m
h an average rainfall of 60.5mm over 5.6 days.   

the warmer months have a greater spread between the 9a
ean 9am wind speeds range from 10.2km/h in March t

m 15.8km/h in May to 23.5km/h in November and Decem

Monthly climate statistics summary - Williamtown RAAF 

atter in the wider area of the Abel Underground Mine 
rom local anthropogenic activities such as motor vehicle
dustrial activities.  This section reviews the ambient mo
ring programs in the vicinity of the Abel Underground M

d in this assessment include two Tapered Element Osc
ir Samplers (HVAS) measuring either TSP or PM10, a
urrounding the Abel Underground Mine.  
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midity levels range from 
and September to 62% in 

d declines during winter.  
mm over 8.1 days and 

 9am and 3pm conditions 
h to 16.8km/h in August.  
cember. 

 

 include active mining, 
cle exhaust and domestic 
monitoring data collected 
 Mine.    

scillating Microbalances 
, and 25 dust deposition 



 

Table 5-2 lists the monitoring station
the Donaldson Coal and Bloomfield
provides a summary of all the monit

Monitoring site ID Ty

Wallsend OEH TE

Beresfield OEH TE

Rural Fire Service (R.F.S) H

Bloomfield H

Blackhill H

Golf Course H

R.F.S H

Bloomfield H

Blackhill H

TASMAN D01 D

TASMAN D02 D

TASMAN D03 D

Donaldson D1 D

Donaldson D2 D

Donaldson D3 D

Donaldson D4 D

Donaldson D5A D

Donaldson D6 D

Donaldson D7 D

Donaldson D8 D

Donaldson D9 D

Donaldson D10 D

Donaldson D11 D

Donaldson D12 D

Bloomfield D1 D

Bloomfield D2 D

Bloomfield D3 D

Bloomfield D4 D

Bloomfield D5 D

Bloomfield D6 D

Bloomfield D7 D

Bloomfield D8 D

Bloomfield D9 D

Bloomfield D10 D

 

ions reviewed in this section and Figure 5-2 shows the a
ield Collieries' monitoring stations reviewed in this asse
nitoring data reviewed. 

Table 5-2: Summary of monitoring locations 
ype Monitoring data analysed 

EOM - PM10 January 2010 - December 2011 

EOM - PM10 January 2010 - December 2011 

VAS - PM10 January 2010 - December 2011 

VAS - PM10 May 2011 - January 2012 

VAS - PM10 January 2010 - December 2011 

VAS - PM10 January 2010 - December 2011 

VAS - TSP January 2010 - December 2011 

VAS - TSP May 2011 - January 2012 

VAS - TSP January 2010 - December 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - September 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - December 2011 

ust gauge January 2010 - December 2011 
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e approximate location of 
ssessment.  Appendix B 





 

5.2.1 PM10 Monitoring 

Ambient PM10 monitoring using TE
the data from both monitoring statio
5-3 and Figure 5-3.  

A review of Table 5-3 indicates tha
below the OEH criteria of 30µg/m3

hour average PM10 concentration r
January 2010.  An investigation int
elevated levels, the monitor at Bere
source close to the Wallsend statio
concentrations recorded at the Beres

Table

Month 

Mon

Wallsend 

2010 2011 

January 24.0 19.5 

February 18.9 18.0 

March 10.6 14.3 

April 15.0 11.6 

May 12.8 13.1 

June 12.2 12.4 

July 11.3 11.4 

August 11.7 14.4 

September 16.4 16.2 

October 15.2 14.2 

November 15.0 15.2 

December 16.1 11.1 

Annual 15.0 14.3 

 

Figure
 

TEOMs is conducted by the OEH at Beresfield and Wa
tions collected during the 2010 and 2011 calendar year

that the annual average PM10 concentrations for each m
3.  Figure 5-3 indicates that there was one day on wh

 recorded was above the 50µg/m3 criterion at the W
into this exceedance failed to accurately determine the
eresfield recorded lower levels during the same period 
tion would be the most likely cause. The maximum 2
resfield site were below the 50µg/m3 criterion in 2010 an

e 5-3: PM10 levels from TEOM monitoring (µg/m3) 
nthly average Maximum monthly

Beresfield 
Criteria 

Wallsend Be

2010 2011 2010 2011 2010

24.0 18.6 - 58.3 38.9 50.0

16.6 18.0 - 32.8 32.1 30.2

16.3 16.5 - 14.8 25.5 40.6

17.7 15.6 - 26.1 19.4 37.3

16.2 17.1 - 19.1 20.5 28.1

15.1 15.5 - 17.5 20.0 22.7

13.6 14.8 - 18.1 18.8 24.8

15.0 18.4 - 19.4 26.7 27.8

19.2 21.6 - 28.6 35.2 32.2

14.6 17.4 - 23.7 23.6 25.2

14.9 16.7 - 22.3 24.6 20.8

16.2 14.8 - 23.6 16.2 26.6

16.6 17.1 30 58.3 38.9 50.0

e 5-3: TEOM 24-hour average PM10 concentrations 
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allsend.  A summary of 
ars is presented in Table 

 monitoring station were 
which the maximum 24-
Wallsend station during 
the specific cause of the 
od indicating that a local 

 24-hour average PM10 
 and 2011.  

y 24-hour average 

eresfield 
Criteria 

0 2011 

0 42.8 50 

2 39.6 50 

6 27.1 50 

3 30.7 50 

1 29.9 50 

7 24.5 50 

8 27.0 50 

8 38.7 50 

2 41.4 50 

2 32.3 50 

8 27.2 50 

6 29.0 50 

0 42.8 - 

 



 

A summary of the results from the fo
Table 5-4 and Figure 5-4.  The mo
these monitors are below the OEH
monitoring results for the same peri
hour average PM10 criterion level of 
 

Table

Year 

Annua

R.
F.

S 

Bl
oo

m
fie

ld
 

2010 12.3 ND 

2011 15.0 18.1(1) 
ND = No data 
(1)Data available from May 2011 

 

Figure
 
 
5.2.2 TSP Monitoring  

TSP monitoring data are collecte
monitoring stations collected from 2

The monitoring data summarised in
monitoring station were below the 
nominally highest in spring and sum
drier ground, which results in higher

 

e four HVAS monitoring stations available during 2010 
onitoring results in Table 5-4 indicate the annual aver

EH criteria of 30µg/m3 and are comparable to the a
eriods.  Figure 5-4 indicates that there were no recorde
 of 50µg/m³ during 2010 to 2011.  

e 5-4: PM10 levels from HVAS monitoring (µg/m3) 
al average Maximum 24-h

Bl
ac

kh
ill

 

G
ol

f c
ou

rs
e 

Cr
it

er
ia

 

R.
F.

S 

Bl
oo

m
fie

ld
 

Bl
ac

kh
ill

 

9.7 12.4 30 37.0 ND 23.

13.2 14.2 30 39.0 43.0(1) 34.

e 5-4: HVAS 24-hour average PM10 concentrations 

ted using three HVAS monitors. The available res
2010 to 2011 are summarised in Table 5-5 and are pres

 in Table 5-5 indicate that the annual average TSP co
he OEH criterion of 90µg/m3. Figure 5-5 shows that 
ummer with the warmer weather raising the potential fo
her levels of windblown dust. 
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0 to 2012 is presented in 
verage PM10 levels from 
 annual average TEOM 
ded levels above the 24-

hour average 

G
ol

f c
ou

rs
e 

Cr
it

er
ia

 

.0 36.0 50 

.0 38.0 50 

 

results from the HVAS 
resented in Figure 5-5.  

 concentrations for each 
at the concentrations are 
 for pollen, bushfires and 



 

Tabl

Year 
R.F.S 

2010 25.5 

2011 32.3 
ND = No data 
(1)Data available from May 2011 
 

 

Figur
 
5.2.3 Dust deposition monitoring

Table -6 shows the annual average
accompanying the monitoring data i
bird droppings, insect and plant matt
accordingly, contaminated samples h

The majority of dust gauges recorde
of 4g/m2/month and in general, the a

The Bloomfield D6 gauge recorded 
be investigated for possible local con

 

01/01/10 17/03/10 31/05/10

0

20

40

60

80

100

le 5-5: TSP levels from HVAS monitoring (µg/m3) 
Annual average 

Bloomfield Blackhill 

ND 23.2 

39.6(1) 27.1 

re 5-5: HVAS 24-hour average TSP concentrations 

ng 

ge dust deposition levels at each gauge during 2010 a
ta indicate that some of the samples were contaminated 
atter.  This is a relatively common occurrence for this ty
s have been excluded from the reported annual average r

ded an annual average insoluble deposition level well be
e air quality in terms of deposition can be considered goo

ed a relatively high deposition level of 4.2g/m2/month d
contamination or interference. 

 

14/08/10 28/10/10 11/01/11 27/03/11 10/06/11
Date
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Criteria 

90 

90 

 

 and 2011.  Field notes 
ed with materials such as 
s type of monitoring, and 
e results.  

 below the OEH criterion 
good.  

 during 2011 and should 

24/08/11 07/11/11 21/01/12

R.F.S
Bloomfield
Blackhill



 

Table 5
Monitor 

TASMAN D01 

TASMAN D02 

TASMAN D03 

Donaldson D1 

Donaldson D2 

Donaldson D3 

Donaldson D4 

Donaldson D5A 

Donaldson D6 

Donaldson D7 

Donaldson D8 

Donaldson D9 

Donaldson D10 

Donaldson D11 

Donaldson D12 

Bloomfield D1 

Bloomfield D2 

Bloomfield D3 

Bloomfield D4 

Bloomfield D5 

Bloomfield D6 

Bloomfield D7 

Bloomfield D8 

Bloomfield D9 

Bloomfield D10 
Note: Data from Donaldson gauges to September 20

 

5.3 Existing environmental c
5.3.1 Project Approval 05 0136 

The Abel Underground Mine curren
Approval 05 0136. 

In November 2011 an Independen
(Trevor Brown and Associates, 2011
Environmental Audit concluded: 

The dust monitoring results for 200
Project Approval Schedule 4 conditi

... 

The Air Quality Monitoring Progr
considered to be adequate for the ma

An extract of the consent conditions
comments from the Independent En
provided within Table 5-7.  

 

5-6: Annual average dust deposition (g/m2/month) 
2010 2011 

0.6 0.6 

1.3 2.0 

0.8 1.2 

0.8 0.7 

2.6 1.3 

2.2 2.2 

1.0 0.8 

1.1 0.7 

0.8 0.6 

0.7 0.7 

1.1 1.7 

0.9 0.8 

0.7 0.9 

1.0 0.9 

0.9 0.9 

1.4 1.3 

1.8 1.5 

1.7 1.4 

1.7 2.9 

1.0 1.3 

2.2 4.2 

1.5 1.4 

1.4 3.3 

1.1 0.9 

2.5 2.0 
 2011. 

al compliance 
 

rently operates in accordance with consent conditions p

ent Environmental Audit was conducted by Trevor B
011) for the Abel Underground Mine.  In regard to air qu

2008 to 2011 have demonstrated compliance with the 
ition 25 for dust deposition, TSP and PM10. 

ogram and management of operations in relation to
 management for air quality in the vicinity of the Abel Pr

ons relevant to air quality provided within the Project A
Environmental Audit regarding existing compliance w
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Criteria 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

s provided within Project 

r Brown and Associates 
 quality, the Independent 

he air quality criteria in 

 to dust generation are 
 Project. 

t Approval 05 0136, and 
 with these conditions is 



 

Table 5-7: Summary
Ref. Condition 

Schedule 4 of Project Approval (05_0136)  

25 Impact Assessment Criteria 

Donaldson Coal shall ensure that dust generated by the 
additional exceedances of the criteria listed in Tables 2 t
privately-owned land, or on more than 25 percent of an

 Table 2: Long term impact assessment criteria for partic

Pollutant Averaging Period 

Total suspended 
particulate (TSP) matter 

Annual 

Particulate matter < 
10 µm (PM10) 

Annual 

Table 3: Short term impact assessment criteria for partic

Pollutant Averaging Period 

Particulate matter < 
10 µm (PM10) 

24 hour 

Table 3: Long term impact assessment criteria for depos

Pollutant Averaging 
Period 

Maximum increase in 
deposited dust level 

Deposited 
dust 

Annual 2 g/m²/month 

y of compliance with relevant consent conditions and statement of commitments
Status Comments  

project does not cause 
to 4 at any residence on 

ny privately-owned land.  

Compliant Results of the air quality m
3.2 

culate matter Compliant All Abel Coal Mine dust mo
compliance with the criter
total suspended particulat

 

Criterion 

90 µg/m³ 

30 µg/m³ 

culate matter 

Criterion 

50 µg/m³ 

sited dust 

Maximum total 
deposited dust  

4 g/m²/month 
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monitoring are reported in the AEMR’s section 

onitoring results have demonstrated 
ria with no exceedances for deposited dust or 
e matter during the 2007 to 2011 period.  



 

Ref. Condition 

26 Monitoring 

Donaldson Coal shall prepare and implement an Air Qua
for the project to the satisfaction of the Director-Genera

• be submitted to the Director-General for approval 
approval;  

• be prepared in consultation with the DEC; and  

• use a combination of high volume samplers and du
monitor the performance of the project.  

Status Comments  

ality Monitoring Program 
al. This program must:  

within 6 months of this 

ust deposition gauges to 

Compliant The Air Quality Monitoring
DEC and submitted to the 
6 months of the Project Ap

The Air Quality Monitoring
February 2008.  

The Air Quality Monitoring

• Six dust deposit gauge
deposition levels in ac

• One high volume air s
and operated on a on
3580.9.7 1990.  

• One high volume air s
a one-day-in-six cycle
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g Plan was prepared in consultation with the 
Director-General on 7 December 2007, within 

pproval (dated June 2007).  

g Plan was revised and approved by DoP on 26 

g Program includes:  

es to measure monthly average dust 
ccordance with AS 3580.10.1 1991.  

sampler fitted with a PM10 size selective inlet 
ne-day-in-six cycle in accordance with AS 

sampler fitted with TSP inlet and operated on 
 in accordance with AS 2724.5 1987.  



 

Ref. Condition 

Abel Underground Mine Statement of Commitments 

4.2 Air Quality Control Measures  

(a) The following actions would be adopted in relatio
site during operation of the proposed Abel Und
operation of the Bloomfield CHPP:  

• All mobile equipment will be maintained in
limit exhaust fumes.  

• Regular watering of all roads;  

• Use water sprays periodically on open stoc
visual inspection will be undertaken and w
required.  

(b) Dust emissions generated by the Abel Under
Bloomfield CHPP will not exceed any statutory limi

(c) Dust control on site is to be aimed at prevent
prevention of the degradation of local amenity.  

(d) Dust controls on the site will comply with all relev
and any applicable Environment Protection Licenc
Act 1997.  

(e) Regular inspections for excessive visible dust gener
and appropriate controls will be implemented w
This will include ceasing operations during h
necessary to ensure effective dust control.  

Source: Trevor Brown and Associates (2011) “Independent Environmental Audit –

 

Status Comments  

on to dust control on the 
derground Mine and the 

n good working order to 

ckpile areas and regular 
ater sprays activated as 

rground Mine and the 
ts.  

ion of air pollution and 

vant NSW DEC guidelines 
e issued under the POEO 

ration will be undertaken 
when such events occur. 
high wind conditions if 

Compliant The control of air quality in
operation of the mine an
Quality Monitoring Plan. 

The establishment of the 
surfacing the access roads
necessary on unsealed are

(a) Mobile equipment 
manufacturers’ requi
are surfaced.  

(c) A dedicated water tr
areas. Water sprays o
stockpile (when estab

(d) Dust monitoring resu
(see AEMR monitoring

(e) Daily site inspections 
to check dust manage

– November 2011. Abel Underground Coal Project”, prepared for Donaldson Coal, November 2011. 
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n relation to the Abel Coal Project occur during 
nd CHPP facilities in accordance with the Air 

surface facilities for the Abel Mine included 
s and storage areas and use of water trucks if 
as.  

is regularly serviced in accordance with 
irements. Access roads and hard stand areas 

ruck is in use on disturbed and all unpaved 
on stockpiles to be installed for the main ROM 
blished in the West Cut area).  

ults indicate no exceedances of dust criteria 
g data summaries).  

are conducted by the Environmental Manager 
ement at the site operations.  

 



 

6 MODELLING SCENAR
This assessment has considered a sin
associated with the Modification.  T
rate from the Modification which 
maximum impacts.   

The modelling scenarios include th
throughput at the Bloomfield CHPP
the Tasman Extension Project.  

As described in Section 3.2, the app
to the Bloomfield CHPP (Figure 
permit.  As such, two modelling scen

 Hauling Scenario: continu
Bloomfield CHPP by haul t

 Conveyor Scenario: transpo
CHPP via the approved ove

Figure 6-1: 
 

 

ARIOS 
 single mine plan year to represent the changes to the Ab
  The mine plan year assessed represents the maximum
h in turn represents the potential maximum dust gen

 the product conveyor systems (Figure 6-1) as well 
PP, which includes processing of ROM coal from the Bl

pproved overland conveyor system from the Abel Under
6-1) would only be constructed and used should fi

cenarios have been considered: 

inued transport of ROM coal from the Abel Unde
ul truck along internal, sealed roads; and  

sportation of ROM coal from the Abel Underground M
verland conveyor system, which would replace the haul

Proposed modifications to the Abel Underground Mine 
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 Abel Underground Mine 
um ROM coal extraction 
eneration and hence the 

ll as the additional coal 
 Bloomfield Colliery and 

derground Mine entrance 
 financial circumstances 

derground Mine to the 

 Mine to the Bloomfield 
ul trucks.  

 



 

6.1 Emission estimation 
For each of the scenarios dust emis
generating activities taking place and

The emission factors applied are 
generation rates for the proposed act
United States Environmental Protec
from all significant dust generatin
emissions inventories and emission e

The dust emissions presented in T
details on the dust control measures 

Emission estimates in Table 6-1 in
generate greater dust impacts when 
emissions.   

As such, only the Hauling Scenario 
less than the Hauling Scenario. 

Table 6-1: Estim

Activity 

Stack-out conveyor (Abel Pit Top)  
Unloading ROM to Abel Pit Top ROM st
Loading ROM to haul trucks (Front end 
Hauling Abel ROM to ROM pad (sealed 
Stack-out conveyor, conveying ROM to 
Conveyor transfer point at Abel Box Cut
Conveyor transfer point at stack-out co
Conveying ROM to Bloomfield CHPP 
Hauling Tasman Underground Mine RO
Unloading at ROM pad (Abel Undergrou
Unloading at ROM pad (Tasman Underg
Unloading at ROM pad (Bloomfield CHP
Loading ROM to hopper (FEL) (Bloomfie
Loading ROM to hopper (FEL) (Abel and
Plant feed conveyor 
Crushing 
Screening 
No. 2 conveyor, conveying to Bloomfiel
Product conveyors, conveying to produ
Unloading to product stockpile 
Dozers at product stockpile 
Conveying from product coal stockpile t
Rail loading conveyor, conveying to rail 
Unloading product to train 
Loading rejects 
Hauling rejects 
Unloading rejects 
Wind erosion from Abel Pit Top ROM st
Wind erosion from ROM Pad stockpile 
Wind erosion from product stockpile 
Mine ventilation system 1 
Mine ventilation system 2 
TOTAL 
N/A - Not applicable, refers to activities taking plac

ission estimates have been calculated by analysing the
and utilising suitable emission factors. 

e considered the most applicable and representative 
activities.  The emission factors were sourced from both
tection Agency (US EPA) developed documentation. 
ting activities for the Modification are presented in 
n estimation calculations are presented in Appendix C. 

Table 6-1 include best practice dust mitigation wher
es applied at the Abel Underground Mine are outlined in

indicate that as expected, the use of the internal haula
n compared with the operation of the conveyor system 

rio has been modelled, as potential impacts for the Conv

mated emissions for the Modification Scenarios (kg of TSP
TSP emissi

Hauling Scenario 
18 

ockpile 1,991 
loader [FEL]) 23,924 
road) 24,780 
Abel Pit ROM stockpile N/A 
t N/A 
nveyor N/A 

N/A 
M to ROM pad (sealed road) 4,719 
und Mine) 23,924 
ground Mine) 4,556 
PP) 9,014 
eld CHPP) 2,704 
d Tasman Underground Mine) 8,544 

62 
5,112 
9,372 

d CHPP 32 
ct coal stockpile 69 

1,106 
11,030 

to rail loading conveyor 134 
load-out bin  241 

2,602 
280 

144,403 
280 

tockpile 57 
150 

1,393 
25,278 
25,278 

331,053 
lace for each scenario 
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the various types of dust 

ve for determining dust 
th locally developed and 

n.  Total dust emissions 
in Table 6-1.  Detailed 
 

ere applicable.  Further 
 in the Section 6.2. 

ulage option is likely to 
m based on the total dust 

onveyor Scenario will be 

P) 
on (kg/y) 

Conveyor Scenario 
N/A 
N/A 
N/A 
N/A 
109 
309 
309 

1,109 
4,719 
1,031 
4,556 
9,014 
2,704 
8,544 

62 
5,112 
9,372 

32 
69 

1,106 
11,030 

134 
241 

2,602 
280 

144,403 
280 
N/A 
150 

1,393 
25,278 
25,278 

259,226 



 

We note that at the time of modelli
would be required and is included i
assessment, it was determined by D
the Modification, which would n
conservatively includes the upcast ve

Currently, nearby approved minin
Bloomfield Colliery.  Operations at
(i.e. prior to changes to the Abel Und

As such, in addition to the estimate
the Bloomfield Colliery were mode
Emissions estimates from the Bloo
assessments available in the publi
conservative, as in many cases, m
respective EAs.  Table 6-2 summaris

Table 6-2: Es
Mining Operation

Bloomfield Colliery*
*Source: PAEHolmes (2010) 
 

6.2 Best Practice Mitigation
Donaldson Coal has taken significa
collectively applied to achieve a stan
of dust emissions from coal mines in
outlined in the recent OEH docum
Measures to Prevent and/or Min
Environmental Pty Ltd (Katestone), 

A summary of the notable dust cont
These dust controls would continue
have been reflected in the dust emiss

Tab
Activity 

Conveyors 

Conveyor transfers 

Hauling on sealed roads 

Hauling on unsealed roads 

Unloading ROM to hopper 

ROM and product stockpiles 

Crushing and screening 

Rail operations 

 

 

lling, it was proposed that an additional upcast ventila
d in the emissions estimation in Table 6-1.  Following 
 Donaldson Coal that only a downcast ventilation shaft 
 not be a source of emissions.  Notwithstanding, 
t ventilation shaft.   

ing operations include those at the Donaldson Ope
 at the Donaldson Open Cut Mine are scheduled to cea
nderground Mine associated with the Modification). 

ated dust emissions from the Modification, approved m
delled, per their current consent, to assess potential cu
loomfield Colliery were derived from information pr
blic domain at the time of modelling.  These estim
 mines do not operate at the maximum extraction r
rises the emissions for the Bloomfield Colliery.   

stimated emissions for the Bloomfield Colliery (kg of TSP) 
 TSP emission (

* 1,423,499

on Measures 
icant consideration of the possible range of mitigation
standard of mine operation consistent with current best p

in NSW.  The measures applied to the Abel Undergrou
ument, NSW Coal Mining Benchmarking Study: Intern
inimise Emissions of Particulate Matter from Coa
, 2010). 

ntrols currently applied at the Abel Underground Mine 
ue to be implemented for the Modification.  Where ap
ission estimates shown in Table 6-1. 

ble 6-3: Best practice dust mitigation measures 
Mitigation measures 

 Enclosed where applicable. 

 Enclosed where applicable. 

 Belt cleaning systems. 

 Seal or vegetate shoulders of sealed roads. 

 Regularly clean road surface. 

 Watering of road surface. 

 Prevent material being deposited on haul road

 Apply vehicle speed restrictions. 

 Watering of road surface.  

 Enclosed dump hopper. 

 Water sprays. 

 Water sprays. 

 Ensure streamlined and consistent coal surfac

 Enclosed train loading point. 
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ilation shaft (Figure 6-1) 
g the completion of this 

aft would be required for 
g, this assessment still 

pen Cut Mine and the 
cease at the end of 2013 

 mining operations from 
 cumulative dust effects.  
 provided in air quality 
timates are likely to be 
 rates assessed in their 

kg/y) 

9 

on measures that can be 
st practice for the control 
round Mine reflect those 
ernational Best Practice 
oal Mining, (Katestone 

 is shown in Table 6-3.  
applicable these controls 

ds. 

ce within rail wagons. 



 

7 DISPERSION MODELL

7.1 Introduction 
The following sections are included
approach combined with the dust em

Those familiar with the approach u
notice that a similar approach has b
applied to dispersion modelling rath
can deal with the effects of compl
domain in a 3D, hourly varying time
quality impact assessments.   

7.2 Modelling methodology 
Modelling was undertaken using 
CALPUFF Modelling System inclu
large set of pre-processing progr
meteorological and geophysical data

CALMET is a meteorological mode
upper air data as inputs and develops

TAPM is a prognostic air model us
component of TAPM is an incompr
vertical coordinate for 3D simulation
as sea breezes and terrain induced fl
analysis. 

CALPUFF is a transport and disper
simulating dispersion processes alo
CALMET. 

CALPOST is a post processor used 
summarise the results of the simulati

A summary of the CALMET and CA

7.2.1 CALMET meteorological m

This section aims to guide the reade
analysis of the meteorological outpu

To generate a 3D meteorological da
information, surface meteorological
preferable to use observed surface a
datasets from a prognostic model (
meteorological data. 

The centre of analysis for the TAP

involved four nesting grids of 30km

CALMET modelling used a nested a
as the initial guess (or starting) field
modelling a single domain.  Obser

LLING APPROACH 

ded to provide the reader with an understanding of the
emission estimates for each of the assessed scenarios.   

h used in historical assessments for Hunter Valley coa
s been followed in this assessment however the CALPU
ather than ISCMOD.  The CALPUFF model is an advan
plex local terrain on the dispersion meteorology over

me step.  CALPUFF is an air dispersion model approved

 
g a combination of the CALPUFF Modelling Syste
cludes three main components: CALMET, CALPUFF 
grams designed to interface the model to standard

atasets.  

del that uses the geophysical information and observed
ops wind and temperature fields on a 3D gridded modelli

 used to simulate the upper air data for CALMET inpu
pressible, non-hydrostatic, primitive equation model w

tions.  The model predicts the flows important to local sc
 flows, against a background of larger scale meteorology

ersion model that advects "puffs” of material emitted fr
along the way.  It typically uses the 3D meteorologic

ed to process the output of the CALPUFF model and pr
lation. 

CAPUFF input variables are presented in Appendix D. 

l modelling 

der through the process of the CALMET modelling setu
put. 

 data field for the local region, CALMET requires, topo
cal data (at 10 metre [m] height) and upper air data.  
e and upper air meteorological data, CALMET has the o
l (such as TAPM) output as input in the absence of a

APM modelling used is 32o81’ south and 151o65’ e
km, 10km, 3km and 1km with 35 vertical grid levels.   

d approach where the 3D wind field from the coarser gri
eld for the finer grid inner domain.  This approach has se
served surface wind field data from the near field as 
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he model and modelling 
 

coal mines in NSW will 
PUFF modelling suite is 
vanced "puff" model that 
ver the entire modelling 
ed by OEH for use in air 

stem and TAPM.  The 
F and CALPOST and a 
ard, routinely available 

ed/simulated surface and 
elling domain.  

put.  The meteorological 
 with a terrain-following 
l scale air pollution, such 
ogy provided by synoptic 

 from modelled sources, 
gical field generated by 

 produce tabulations that 

 

etup and provides a brief 

pographical and land use 
.  Although it is always 
e option to use simulated 
f any available observed 

east.  The simulation 

grid outer domain is used 
s several advantages over 
s well as from far field 



 

monitoring sites can be included in 
area.  Off domain terrain features for
as would occur in reality, also the 
which to operate the finer grid run.  

The coarser grid domain was run on
data for the 2010 calendar year fro
model simulation.  

Figure 7-1 presents the location of 
station.  The 3D upper air data were
25km grid with a 0.25km grid reso
information were included to pro
surrounding areas.  Figure 7-2 prese
Abel Underground Mine area. 

Weather station 

Wallsend OEH Monitoring Station 

Beresfield OEH Monitoring Station 

Newcastle Nobbys Signal Station Autom
Station (AWS) (Station No. 061055) 

Paterson (Tocal) AWS (Station No. 0612

Cessnock Airport AWS  (Station No. 061

Williamtown RAAF (Station No. 061078

 

 

in the model to generate a more representative 3D wind
 for the finer grid domain can be allowed to take effect w
e coarse scale wind flow fields give a better set of st
 

on a 50 x 50km area with a 1km grid resolution.  The av
from six surrounding meteorological monitoring sites 

of each of these sites and Table 7-1 outlines the param
ere sourced from the TAPM output.  The finer grid dom
esolution for the modelled year.  Local land use and 
roduce realistic fine scale flow fields (such as terr

esents a representative snapshot of the CALMET gener

Table 7-1: Surface observation data 
Parameters 

Wind speed, Wind direction, Temperatur

Wind speed, Wind direction, Temperatur

matic Weather 
Wind speed, Wind direction, Temperatur

250) Wind speed, Wind direction, Temperatur

1260) 
Wind speed, Wind direction, Temperat
pressure 

) 
Wind speed, Wind direction, Temperat
pressure, Cloud height, Cloud amount 

 

  21 

00491036.docx 

 

nd field for the modelled 
t within the finer domain, 
 starting conditions with 

 available meteorological 
es were included in this 

rameters used from each 
omain was run on a 28 x 
d detailed topographical 

terrain forced flows) in 
erated wind field for the 

e, Humidity 

e, Humidity 

e, Humidity 

e, Humidity 

ure, Humidity, Sea level 

ure, Humidity, Sea level 



 

Figu
 

Figure 7-2: Re
 
 

ure 7-1: Location of surface observation stations 

epresentative snapshot of wind field for the Modification 
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CALMET generated meteorological
7-1) within the CALMET domain n
represented in Figure 7-3 and Figure

Figure 7-3 presents the annual and s
the west-northwest are most frequen
portion of wind from the east to the
wind distribution with winds predo
winds dominate the wind distribution

Figure 7-4 includes graphs of the te
modelling period and show sensible 

 

cal data were extracted from a point (shown as CALM
n near the Abel Underground Mine (Figure 7-1).  Thes
ure 7-4.   

d seasonal windroses from the CALMET data. On an an
uent.  During summer, winds from the west-northwest d
the south-southeast.  The seasons of autumn and spring
edominately occurring from the west-northwest.  In w
tion.   

 temperature, wind speed, mixing height and stability 
le trends considered to be representative of the area.   
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LMET [4154] on Figure 
ese data are graphically 

annual basis, winds from 
st dominate with a lesser 
ring have a fairly similar 
 winter, west-northwest 

ty classification over the 



 

Figure 7-3: Annual and seasonal windroses from CALMET (Cell Ref 4154)
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Figure 7-4: Meteorological analysis of CALMET (Cell Ref 4154) 
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B C D E F

Stability class

0.5-2 2-3 3-4 4-6 6-8 8-10 >10
Wind speed (m/s)



 

7.2.2 Dispersion modelling 

CALPUFF modelling is based on th
Matter (CM) and Rest (RE).  The es
for each particle size category was d
in Table 7-2.   

Emissions from each activity in Tab
the CALPUFF model via an hourl
generation (such as wind speed) and
varying emission rate for each sou
precipitation rate (rainfall) in reducin

Particle category 

Fine particulates (FP) 

Coarse matter (CM) 

Rest (RE) 

Each particle-size category is mod
average concentrations for PM2.5, 
deposition algorithm within the CA
resistance through the surface layer,
and Pleim et al., 1984).  Gravitationa
by the Stokes equation (Gregory, 19

CALPUFF is capable of tracking the
CALPUFF tracks the mass emitted, 
the air above the mixed layer and th
both dispersion and deposition algo
field generally result in a more accur
al 2006).  

 
8 ACCOUNTING FOR BA
All significant dust generating op
Modification (i.e. the Bloomfield C
dust impact.   

Other, non-mining sources of partic
ambient levels.  As these sources h
contribution is required to fully asses

The monitoring data collected in 2
background levels for use in assessin

It should be noted that these backgr
the Abel Underground Mine, Donald
is considered to be significantly cons

The estimated annual average backg
Table 8-1.   

 the application of three particle size categories Fine Pa
 estimated emissions are presented in Section 6.1.  The d
s derived from measurements made in the SPCC (1986) 

able 6-1 were represented by a series of volume sources
urly varying emission file.  Meteorological conditions
nd levels of dust generating activity were considered in
ource.  It should be noted that as a conservative mea
cing dust emissions has not been considered in this asses

Table 7-2: Distribution of particles 
Size range 

0 to 2.5 µm 

2.5 to 10 µm 

10 to 30 µm 6

odelled separately and later combined to predict sho
, PM10, and TSP.  Dust deposition was predicted 

CALPUFF model.  Particle deposition is expressed in 
er, deposition layer resistance and gravitational settling 
onal settling is a function of the particle size and density
1973).   

the mass balance of particles emitted into the modelling 
d, the amount deposited, the amounts remaining in the 
 the amount advected out of the modelling domain.  Th
lgorithms in CALPUFF, combined with the 3D meteor
curate model prediction compared to other Gaussian plu

 BACKGROUND DUST LEVELS 
operations surrounding the Abel Underground Mine
 Colliery) were included in the dispersion model to ass

rticulate matter in the wider area would also have a co
s have not been included in the dispersion modelling, 
sess the total potential impact. 

 2010, as presented in Section 5.2 have been used to 
sing total potential air quality impacts.  

kground levels would include the contribution from the
aldson Open Cut Mine and Bloomfield Colliery.  Hence

onservative for the purposes of this assessment.  

ckground levels that have been used for assessment pur
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Particulates (FP), Coarse 
e distribution of particles 
6) study and is presented 

ces and were included in 
ons associated with dust 
 in calculating the hourly 
easure, the effect of the 
sessment. 

Distribution 

4.68% of TSP 

34.4% of TSP 

60.92% of TSP 

hort-term and long-term 
d using the proven dry 
in terms of atmospheric 
g (Slinn and Slinn, 1980 

ity, simulated for spheres 

g domain. For each hour 
e surface mixed layer or 

The versatility to address 
eorological and land use 
lume models (Pfender et 

ine and relevant to the 
assess the total potential 

 contribution to existing 
g, an allowance for this 

to estimate conservative 

the existing operations at 
nce the resulting estimate 

urposes are presented in 



 

Pollutant Averaging p

TSP Annual 

PM10 Annual 

Dust deposition Annual 

 
To account for background levels
impacts, only incremental levels 
contemporaneous assessment guidan
impacts are provided in Section 9.1.

 
9 DISPERSION MODELL
Dispersion model predictions are pre

 the estimated maximum 24

 annual average PM2.5 conce

 maximum 24-hour average 

 annual average PM10 concen

 annual average TSP concen

 annual average dust (insolu

It is important to note that when 
predictions show the highest modell
the modelling domain for the worst d

Each of the sensitive receptor loc
individually as discrete receptors.  R
The incremental impacts refer to
Underground Mine and Bloomfield 
the emissions detailed in Table 6-1)
the Bloomfield Colliery (as per th
described in Section 8).  

Table 9-1 presents the model pred
predicted exceedances of the relevan

Figure E-1 to Figure E-9 in Appendi
the assessed pollutants. 

Table 9-

Receptor ID 

PM2.5 

24-hour 
average 

Annual 
average 

Advisory* 

24 8 

Location A 0.8 0.1 

Location C 0.3 0.1 

Location D 0.2 0 

Table 8-1: Estimated background levels 
period Unit Estimated backgr

µg/m³ 24 

µg/m³ 13 

g/m²/month 1.3 

els when assessing total (cumulative) 24-hour averag
ls are added to the estimated daily ambient dust 
dance).  Further details regarding the total cumulative 

. 

LLING RESULTS 
presented in this section.  The results show:  

24-hour average PM2.5 concentrations;  

centrations; 

ge PM10 concentrations; 

centrations; 

entrations; and  

luble solids) deposition (DD).  

n assessing impacts for a maximum 24-hour average
elled predicted 24-hour average concentrations that occ
st day (a 24-hour period) in the modelling period.  

locations shown in Figure 2-1 and detailed in Appen
.  Results have been tabulated for both the "incrementa
to the potential impacts from activities only assoc

ld CHPP operating as per the Modification (i.e. those ac
).  The total impacts refer to the cumulative impacts o

the emissions shown in Table 6-2 and the estimated 

redictions at each of the discrete receptors and indica
ant criteria.  

ndix E present isopleth diagrams of the predicted model

-1: Summary of dispersion modelling results (µg/m³) 
PM10 TSP DD PM10

Incremental impact 

24-hour 
average 

Annual 
average 

Annual 
average 

Annual 
average 

Annua
averag

Air quality impact criteria 

50 - - 2 30 

6.1 0.9 1.6 0.05 15 

2.4 0.4 0.8 0.02 15 

1.7 0.2 0.4 0.01 14 
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ound level 

rage PM10 concentration 
t levels (per the OEH 
e 24-hour average PM10 

age concentration; these 
occur at any point within 

pendix A were assessed 
tal" and "total" impacts.  

sociated with the Abel 
activities associated with 
s of the Modification and 
ed background levels as 

icates that there are no 

elling results for each of 

0 TSP DD 

Total impact 

al 
ge 

Annual 
average 

Annual 
average 

90 4 

27 1.4 

27 1.4 

26 1.4 



 

Receptor ID 

PM2.5 

24-hour 
average 

Annual 
average 

Advisory* 

24 8 

Location E1 0.5 0.1 

Location E2 0.4 0.1 

Location E3 0.3 0.1 

Location F 0.6 0.1 

Location G 0.2 0 

Location H 1.3 0.3 

Location I 0.6 0.1 

Location J 0.7 0.1 

Location K1 0.5 0.1 

Location K2 0.5 0.1 

Location K3 0.3 0 

Location L 3.1 0.5 

Location M 0.4 0 

Location N 0.3 0 

Location R 0.5 0.1 

Location S 0.6 0.1 
*Advisory reporting standard for PM2.5 conce

 

9.1 Assessment of total (cum
An assessment of cumulative 24-ho
methods outlined in the Approved M
Wales (NSW DEC, 2005). 

As shown in Section 5.2, maximum
close to it (depending on the moni
January 2010).  As a result, the firs
predicted mine only levels will sh
Modification. 

In such situations, the OEH approa
added to that day's corresponding pre

Ambient (background) dust concen
have been analysed for such an asses

As the existing mine was operationa
Beresfield TEOM would be signific
Abel Underground Mine and the 
conservative over estimate of likely 

In addition, the Beresfield TEOM is
amount of particulate matter from v
Mine, which are generally situated i
TEOM data with the HVAS data me

 

PM10 TSP DD PM10

Incremental impact 

24-hour 
average 

Annual 
average 

Annual 
average 

Annual 
average 

Annua
averag

Air quality impact criteria 

50 - - 2 30 

3.8 0.6 1.1 0.02 15 

3.2 0.6 1.2 0.02 15 

2.3 0.5 1 0.02 17 

5.2 0.6 1.2 0.02 16 

1.9 0.3 0.4 0.01 19 

10.1 2.4 3.9 0.06 19 

4.6 0.6 1 0.02 14 

5.8 0.9 1.5 0.02 15 

3.6 0.7 1.4 0.05 15 

3.7 0.5 1 0.04 15 

2.6 0.3 0.5 0.01 14 

24.5 3.5 6.1 0.08 18 

2.7 0.4 0.6 0.01 20 

1.9 0.2 0.4 0.01 19 

4.3 0.6 1.4 0.05 14 

4.7 0.5 1.3 0.05 14 
centrations (refer to Section 4.3) 

umulative) 24-hour average PM10 concentrat
hour average PM10 impacts was undertaken in genera

d Methods for the Modelling and Assessment of Air Po

um recorded PM10 levels have in the past reached up to
onitoring location) (and over it on one occasion at th
irst pass OEH approach of adding maximum backgroun
 show levels above the criterion regardless of any 

roach applies a contemporaneous assessment of measu
 predicted mine only level.  

entration data for the 2010 calendar year from the Ber
sessment.   

nal during this period, it is important to note that using m
ficantly conservative, as it would "double count" existin
e Bloomfield Colliery in the cumulative assessment
ly results. 

 is situated in an urban location, and as such, it would b
 various sources in comparison to the receivers around 
d in a more rural setting.  This is quite evident when com
measured near the Project. 

 

  28 

00491036.docx 

 

0 TSP DD 

Total impact 

al 
ge 

Annual 
average 

Annual 
average 

90 4 

27 1.4 

27 1.4 

31 1.4 

29 1.4 

35 1.5 

35 1.5 

26 1.3 

27 1.3 

28 1.5 

27 1.5 

26 1.4 

33 1.4 

36 1.5 

33 1.4 

26 1.4 

26 1.4 

ations 
eral accordance with the 
Pollutants in New South 

 to the criterion level or 
the Wallsend TEOM in 

ound levels to maximum 
y contribution from the 

sured background levels 

eresfield TEOM station 

g measured data from the 
ting activities at both the 

 and hence provide a 

d be exposed to a greater 
d the Abel Underground 

comparing the Beresfield 



 

To adjust for the potential bias in m
sixth HVAS run day), an analysis of
average the HVAS monitors near 
75% lower than the TEOM monito
results (instead of the full 25%) was 

Table 9-2 provides a summary of
exceedances of the 24-hour PM10 
assessment.  

Detailed tables of the full assessmen

The results in Table 9-2 indicate tha
exceedances of the OEH 24-hour ave

Table 9-2: Contemporaneous asses
 Receptor ID 

 Location A 

 Location C 

 Location D 

 Location E1 

 Location E2 

 Location E3 

 Location F 

 Location G 

 Location H 

 Location I 

 Location J 

 Location K1 

 Location K2 

 Location K3 

 Location L 

 Location M 

 Location N 

 Location R 

 Location S 

 
 
10 ASSESSMENT OF TRA

10.1  Introduction 
The product coal produced from th
Newcastle.  During this transportat
which will vary depending on v
meteorological factors and train fact
and factors that influence the emiss
originating from the transport of coa
 

10.2  Potential coal dust emis
Coal dust emissions that occur duri
loaded wagons, leakage from doors 
wagons, and parasitic load on sills, s
 

n monitoring data and still permit assessment on all da
 of the HVAS and TEOM monitoring data for the same 
r the Abel Underground Mine recorded PM10 concent
itor.  As a conservative measure a 10% reduction to 
as applied to compensate for the potential bias in measur

 of the number of days that the Modification woul
 criterion of 50µg/m³, based on the findings from 

ent results are provided in Appendix F.  

that the Modification could successfully operate without
average PM10 criterion at any of the receiver locations.  

ssment - maximum number of additional days above 24-ho
Number of day

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RAIN DUST IMPACTS 

 the Bloomfield CHPP will be transported off-site vi
tation process there is a potential for the generation o
 various factors including the material properties 
actors.  This section investigates the sources of emissio
issions to provide a qualitative assessment of the poten
oal from the Abel Underground Mine.   

issions 
uring train transport have the potential to originate fro
rs of wagon, wind erosion of spilled coal in corridor, res
, shear plates and bogies of wagons.  
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days (instead of on each 
e period was made.  On 

entrations approximately 
to the TEOM monitored 
sured results.   

uld result in additional 
m the contemporaneous 

ut resulting in additional 
.   

our average criterion 
ys 

 via train to the Port of 
 of coal dust emissions, 
s of the product coal, 
ions from train transport 
tential train dust impacts 

from the coal surface of 
residual coal in unloaded 



 

The emission from the surface of 
potential to generate dust emissions
erosion and air movement during tra
inherent dustiness of the coal materia
 
Coal dust can potentially leak from 
This occurs when the doors of the
depending on material properties of
potentially breaking down the coal m
considered to be low as the ballast w
Hatch, 2008).    
 
During the loading process and in tr
and cause parasitic loading on the sil
by careful loading of the material an
 
Residual coal remaining in the unlo
the site.  This source is dependent
generated in the unloaded wagon spa
 

10.3  Site specific product coa
Site specific testing was conducted 
CHPP.  Testing of the dust extincti
was conducted to determine the mo
surface wind speeds at which dust be

The result of the DEM testing for p
sample was determined to be 5.5% 
the product coal when held at moi
product coal from the site is 8% whi

Results of testing conducted on the 
lift-off and major dust-off occurs is 
speeds of 28.5 metres per second
(106.6km/h) and major lift-off at sp
travel speeds of 60 to 80km/hr, thes
is unlikely that dust lift-off would oc

10.4  Analysis of potential em
Based on the laboratory testing of p
emissions would be generated during
 
It is recognised that the surface of th
of the prevailing meteorological co
generated from train movement), an
approximate distance of rail transpo
(25km one way), it is not anticipated
   
 

of loaded wagons has been identified as the primary 
ns.  This source provides a significant exposed area wh
 transport.  The amount of dust generated during this pr
erial (Connell Hatch, 2008).  

m the bottom doors of train wagons and fall into the b
the wagon are not completely sealed, with the amoun
 of the coal and the vibrational forces experienced by t
l material resulting in additional particles.   Dust impac

t would provide a sufficient shielding effect to prevent pa

 transit, there is potential for coal material to be spilled
 sills, shear plates and bogies.  These sources of emission
 and profiling the shape of the load (Connell Hatch, 2008

loaded wagons would quickly dry and become airborne
ent on meteorological conditions and the train travel s
space causing the residual coal particles to become airbo

coal testing  
d to determine the relative dustiness of the product coa
ction moisture level (DEM) and the threshold friction v
moisture level at which only minor dust emissions coul
t begins to be raised from the surface respectively.   

r product coal from the Project is presented in Appendi
% moisture.  This indicates that minimal dust emissions
oisture content levels above this value, the typical m
hich higher than the determined DEM.    

he product coal to determine those wind speeds at whic
 is provided in Appendix G.  These results show that sa
ond (m/s) (102.6 kilometres per hour (km/h)), mino
 speeds greater than 30m/s (108km/h).  When considerin
ese results indicate that as the saltation wind speeds are
 occur.  

emissions 
f product coal from the Abel Underground Mine it is u
ing the rail transport.   

f the coal material exposed on each wagon can lose moi
 conditions (such as temperature and wind speed) and
 and therefore the potential for dust emissions could incr
sports to the Port of Newcastle from the Bloomfield CH
ted that material drying of the coal surface would occur d
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ry source with the most 
which is subject to wind 
 process is related to the 

 ballast of the train line.  
unt of material released 
y the coal in the wagons 
acts from this source are 

t particle lift-off (Connell 

led into the train corridor 
ions are easily prevented 
08).   

rne during travel back to 
l speed, turbulent air is 
borne.   

oal from the Bloomfield 
n velocity of the sample 
uld be expected and the 

ndix G. The DEM of the 
ns can be expected from 

 moisture content of the 

ich saltation, minor dust 
t saltation occurs at wind 
inor lift-off at 29.6m/s 

ering expected peak train 
are substantially higher it 

 unlikely that significant 

oisture under influences 
nd train speed (air flow 
ncrease.  However as the 
CHPP is relatively short 
r during rail transport.  



 

A comprehensive study of dust emi
(QR) has been conducted (Connell H
emissions of dust during rail transp
health or amenity outside the rail cor
 
Based on monitoring data, there w
emissions from trains inside or outs
There was found to be no potentia
against dust deposition guideline lev
 
Modelling conducted showed that 
levels at 10m from the track (Connel
 
The findings of the QR study and 
emissions generated during the tran
and hence the potential for any adve
 
 
11 ASSESSMENT OF POT
To accommodate the increase in R
Extension Project, modifications a
construction and installation of the a

The construction and installation pr
area approved to be cleared and distu

The impact due to these activities i
generating activity that may occur
generated from such activities woul
close to the main dust generating a
activities would not be discernible at

To ensure dust generation from co
management and mitigation measure
mitigation measures would apply to
would be based on the prevention
practice measures are taken to minim

The major dust emissions during the
roads, handling of materials and win

Potential mitigation measures to con

 maintaining sufficient level

 limiting vehicle speeds on c

 rehabilitating completed sec

Relative to the mining operations, 
therefore, provided that reasonable c
any discernible effect at any off-site 

 

missions generated during rail transport of coal for Qu
ll Hatch, 2008).  The study found, through both monito
sport of coal, there appears to be minimal risk of adve
corridor. 

 was found to be no potential for adverse health imp
utside of the rail corridor when assessed against releva
tial for adverse impacts to amenity outside the rail co

levels.  

at ground-level concentrations of PM10 would be unlik
nell Hatch, 2008). 

d the site specific testing of the product coal suggest 
ransportation of product coal from the Bloomfield CHP
verse air quality impacts would also be low. 

TENTIAL CONSTRUCTION IMPACTS 
n ROM coal production associated with the Modifica
 and upgrades to the Bloomfield CHPP are required
e additional CHPP module and associated upgrades to th

process will temporarily generate dust through minor 
isturbed as part of the Abel Underground Mine EA.   

s is difficult to accurately quantify due to the short, sp
cur over the construction time frame.  However the 
ould be minor and given the construction activity woul
g activities of the mine, the additional sporadic impac
 at any off-site receptor.  

construction is controlled, the site would utilise the ex
ures to control potentially unwarranted dust emissions. T
 to the construction activities with the most potential

on of any significant visible dust emissions and ensu
nimise dust during the construction process.   

the construction phase are identified as vehicles travellin
ind erosion of exposed areas.  

ontrol dust from the construction activities would includ

vels of moisture on the surface of trafficked surfaces; 

n construction areas; and, 

 sections of the site as soon as practicable. 

s, the scale of emissions generated during construction
e construction dust controls are implemented and manag
ite receptors above that predicted for ongoing operations
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Queensland Rail Limited 
itoring and modelling of 
verse impacts on human 

mpacts due to coal dust 
evant air quality criteria. 
 corridor when assessed 

likely to exceed criteria 

st that the potential dust 
HPP would be minimal, 

 
ication and the Tasman 

ired.  This involves the 
 the conveyor system.  

or earthworks within the 

 sporadic periods of dust 
he total amount of dust 
uld be located relatively 
pact due to construction 

 existing site air quality 
These management and 

ial for dust impacts and 
nsure all applicable best 

lling on temporary access 

ude: 

ion would be small, and 
aged, there would not be 
ns. 



 

12 GREENHOUSE GAS A

12.1  Introduction 
Dynamic interactions between the at
on earth.  Solar radiation from the su
the atmosphere acting to regulate t
"greenhouse effect" with the absorp
specific greenhouse gases (GHGs) in

Over the last century, the composi
increased anthropogenic activity.  C
changing as a result.  The measured
and unknown outcome if the rate of 

This assessment aims to estimate 
Modification.   

12.2  Greenhouse Gas Invento
The National Greenhouse Accounts 
and Energy Efficiency (DCCEE) de
on whether the emissions generated 

Scope 1 and 2 emissions encompass 

 ...from sources within the boun
2011a).  

Scope 3 emissions occur due to the i

 ...emissions generated in the w
 from its demand for goods and
 organisation (DCCEE, 2011a)

Scope 3 emissions can often result
above, these emissions are not direc
accurately quantify which can result

12.2.1 Emission Sources 

Scope 1 and 2 emission sources iden
liquid fuels and gaseous fuels, the re
consumption of electricity.  Scope 3
electricity for use on-site, the emissi
the final use of the product (i.e. coal 

Estimated quantities of materials tha
emissions for the Modification hav
information provided by Donaldso
assessment. 

 

 ASSESSMENT 

 atmosphere and surface of the earth create the unique c
 sun provides the heat energy necessary for this interact

e the complex equilibrium.  A large part of this regul
orption and reflection of the solar radiation dependent 

in the atmosphere.   

osition and concentration of GHGs in the atmosphere
  Climatic observations indicate that the average patter
red increase in global average surface temperatures indi
of release of GHG emissions remain at the current rate.  

te the predicted emissions of GHGs emitted to the a

ntories 
ts (NGA) Factors document published by the Departme

defines three scopes (Scope 1, 2 and 3) for different emi
ed are from "direct" or "indirect" sources. 

ss the direct sources from the proposed Project defined a

oundary of an organisation as a result of that organisation's ac

e indirect sources from the proposed Project as: 

e wider economy as a consequence of an organisation's activiti
nd services), but which are physically produced by the activiti

1a).  

ult in a significant component of the total emissions i
irectly controlled by the Abel Underground Mine and a
ult in an overestimation of these emissions.  

dentified from the operation of the Modification are the
 release of methane from the coal seams as fugitive em

e 3 emissions have been identified as resulting from the
ssions generated during the transport of the product to it
al combustion).  

that have the potential to emit GHG emissions associate
ave been summarised in Table 12-1 below.  These e
son Coal and provide a reasonable approximation fo
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e climate that enables life 
action to take place, with 
gulation occurs from the 
nt on the composition of 

ere has increased due to 
tern of global weather is 
ndicates an unfavourable 

 

 atmosphere due to the 

tment of Climate Change 
mission categories based 

d as: 

 activities  (DCCEE, 

vities  (particularly 
vities  of another 

s inventory.  As defined 
d as such are difficult to 

he on-site combustion of 
emissions and the on-site 
the purchase of fuels and 
o its final destination and 

iated with Scope 1 and 2 
 estimates are based on 

 for the purpose of this 



 

Table 12-1: Sum

Year Product Coal (kt) Electricity U

1 2,137 36,07
2 3,537 59,71
3 4,800 81,04
4 4,753 80,25
5 4,240 71,58
6 4,425 74,70
7 4,492 75,84
8 4,219 71,22
9 3,337 56,34

10 2,800 47,26
11 2,809 47,42
12 1,305 22,03
13 1,169 19,74
14 814 13,74
15 858 14,48
16 1,522 25,69
17 667 11,26

 
Scope 3 emissions generated from t
future depending on the market si
generated, assumptions have been m
of the coal have also been estimated 

The estimated electrical usage requi
below.  These estimates are based
approximation for the purpose of thi

Table 12-2
Year 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

 

mmary of quantities of materials used for the Modification

Usage (kWh) Diesel usage (kL) Petrol usage (kL) 
Ga

70,687 1,398 23 

16,439 2,314 38 

46,574 3,141 52 

52,648 3,110 51 

85,627 2,774 46 

08,401 2,895 48 

46,361 2,939 48 

28,360 2,760 45 

42,255 2,183 36 

65,039 1,832 30 

23,824 1,838 30 

31,436 854 14 

42,284 765 13 

48,145 533 9 

89,143 561 9 

96,726 996 16 

60,512 436 7 

 the transport and final use of the coal may have the p
 situation at the time.  To provide a reasonable estim
 made that include the transport mode of rail and emiss
ed based on the energy content factor of the various type

uired for the operation of the Bloomfield CHPP is sum
sed on information provided by Donaldson Coal and 
this assessment.  

: Summary of electricity usage for the Bloomfield CHPP 
Electricity Usage (

5,201,000  

6,391,000  

8,376,000  

8,520,000  

8,138,000  

8,374,000  

8,460,000  

8,183,000  

7,058,000  

6,372,000  

5,084,000  

3,093,000  

2,920,000  

2,467,000  

2,112,000  

2,406,000  

1,313,000  

241,000  
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n 
aseous fuel 

(m3) 
Fugitive  

(kg CO2-e) 

738 52,615 

1,222 87,106 

1,658 118,219 

1,642 117,061 

1,465 104,419 

1,529 108,974 

1,552 110,634 

1,458 103,898 

1,153 82,184 

967 68,943 

970 69,175 

451 32,136 

404 28,797 

281 20,054 

296 21,135 

526 37,483 

230 16,425 

e potential to vary in the 
stimate of the emissions 
issions from the final use 
pes of coal. 

ummarised in Table 12-2 
nd provide a reasonable 

(kWh) 



 

12.2.2 Emission Factors 

To quantify the amount of carbon 
emission factors obtained from the 
12-3. 

Type Energy content fac

Diesel oil 
38.6 GJ/kL 

- 

Gasoline 
34.2 GJ/kL 

- 

Gaseous fuel 
39.3 x 10-3 GJ/m3 

- 

Electricity usage 
- 

- 

 

The emission factor based on the r
determined by following methods u
emission factor has been calculated 
Donaldson Coal.  The equivalent fug
product coal, and this rate of emissi
factor is lower than the default fac
accurate estimate of emissions gene
currently occurs at the Abel Undergr

Emissions associated with the tran
transported to the Port of Newcastle
emission factor associated with the 
2002).   

The emissions generated from the e
all product coal is consumed as ther
stations in other countries, this asse
generated from a power station in N
CO2-e/GJ and 90.22kg CO2-e/GJ, 
coking coal respectively (DCCEE, 2

n dioxide equivalent (CO2-e) material generated from 
he NGA Factors (DCCEE, 2011a) are required and are

Table 12-3: Summary of emission factors 

ctor  
Emission Factor  

Units Scope S
CO2 CH4 N20 

69.2 0.2 0.5 
(kg CO2-e/GJ) 

1  T

5.3 - - 3 T

66.7 0.6 2.3 
(kg CO2-e/GJ) 

1 T

5.3 - - 3 T

51.2 0.1 0.03 
(kg CO2-e/GJ) 

1 T

15 - - 3 T

0.89 - - 
(kg CO2-e/GJ) 

2 T

0.17 - - 3 T

e release of methane from the coal seams at the Abel 
s used to estimate fugitive emissions from undergroun
ed based on actual testing of the methane gas from the c
fugitive emissions generated from the mine are estimate
ssions is assumed to continue for the life of the Modifi
factor provided in the NGA Factors document and sh
enerated for the site.  It should be also noted that no 
rground Mine. 

ransport of product coal to customers will occur via 
stle by rail; with the approximate return rail distance ta
he rail transport activity is taken to be 12.3g/tonne/km 

 end use of coal produced by the Abel Underground M
ermal coal or coking coal.  As it is difficult to estimate 

ssessment has assumed the emissions generated would 
 NSW.  The NGA Factors document provides an emis
J, with an energy content factor of 27GJ/t and 30GJ/t
, 2011a). 
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m the proposed Project, 
are summarised in Table 

Source 

Table 4 (DCCEE, 2011a) 

Table 38 (DCCEE, 2011a) 

Table 4 (DCCEE, 2011a) 

Table 38 (DCCEE, 2011a) 

Table 2 (DCCEE, 2011a) 

Table 38 (DCCEE, 2011a) 

Table 5 (DCCEE, 2011a) 

Table 39 (DCCEE, 2011a) 

el Underground Mine is 
ound coal mining.  This 
e coal seam provided by 

ated at 24.6 t CO2-e/kt of 
ification.  This emission 
 should provide a more 
o flaring of GHG gases 

ia rail.  Product coal is 
 taken to be 50km.  The 
m (QR Network Access, 

 Mine have assumed that 
te emissions from power 
ld be equivalent to those 
ission factor of 88.43kg 
J/t for thermal coal and 



 

12.3  Summary of Emissions 
Table 12-4 summarises the estimated annual CO2-e emissio

Tabl

Year 
Diesel Petrol 

Scope 1 Scope 3 Scope 1 Scope 

1 3,772 286 55 4 
2 6,244 473 91 7 
3 8,474 643 123 9 
4 8,391 636 122 9 
5 7,485 568 109 8 
6 7,812 592 113 9 
7 7,931 601 115 9 
8 7,448 565 108 8 
9 5,891 447 86 7 

10 4,942 375 72 5 
11 4,959 376 72 5 
12 2,304 175 33 3 
13 2,064 157 30 2 
14 1,438 109 21 2 
15 1,515 115 22 2 
16 2,687 204 39 3 
17 1,177 89 17 1 

TOTAL 84,534 6,411 1,228 93
 

ssions generated from the Modification. 

le 12-4: Summary of CO2-e emissions for the Modification (t CO2-e) 
Gas Fugitive Electricity 

3 Scope 1 Scope 3 Scope 1 Scope 2 Scope 3 Sc

1 0 52,615 32,103 6,132 1
2 1 87,106 53,148 10,152 2
3 1 118,219 72,131 13,778 2
3 1 117,061 71,425 13,643 2
3 1 104,419 63,711 12,170 2
3 1 108,974 66,490 12,700 2
3 1 110,634 67,503 12,894 2
3 1 103,898 63,393 12,109 2
2 1 82,184 50,145 9,578 2
2 1 68,943 42,066 8,035 1
2 1 69,175 42,207 8,062 1
1 0 32,136 19,608 3,745 
1 0 28,797 17,571 3,356 
1 0 20,054 12,236 2,337 
1 0 21,135 12,895 2,463 
1 0 37,483 22,870 4,368 
0 0 16,425 10,022 1,914 

32 10 1,179,258 719,524 137,436 29
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Rail Coal Burning 

ope 3 
Thermal Coking 
Scope 3 Scope 3 

1,314 3,927,874 1,330,011 
2,175 6,502,749 2,201,886 
2,952 8,825,468 2,988,378 
2,923 8,739,015 2,959,104 
2,608 7,795,230 2,639,531 
2,721 8,135,281 2,754,675 
2,763 8,259,197 2,796,634 
2,595 7,756,326 2,626,358 
2,052 6,135,321 2,077,472 
1,722 5,146,869 1,742,773 
1,728 5,164,160 1,748,628 
803 2,399,086 812,351 
719 2,149,812 727,945 
501 1,497,088 506,927 
528 1,577,778 534,249 
936 2,798,214 947,499 
410 1,226,200 415,202 
9,450 88,035,668 29,809,623 



 

Table 12-5 summarises the estimated

Table 12-5: Sum

Year 
Sc

1 4

2 5

3 7

4 7

5 7

6 7

7 7

8 7

9 6

10 5

11 4

12 2

13 2

14 2

15 1

16 2

17 1

18 

 

12.4  Contribution of Greenh
Table 12-6 summarises GHG emissi

Table 12
Year Scope 1 

1 56,442 
2 93,443 
3 126,820 
4 125,577 
5 112,015 
6 116,902 
7 118,682 
8 111,456 
9 88,163 

10 73,959 
11 74,208 
12 34,474 
13 30,892 
14 21,513 
15 22,672 
16 40,210 
17 17,620 

TOTAL 1,265,048 
 

In 2010, the estimated GHG emissio
comparison, the estimated annual av
and 2).  Therefore, the annual con
Australian GHG emissions in 2010 i

ted annual CO2-e emissions generated from the Bloomfi

mmary of CO2-e emissions for the Bloomfield CHPP (t CO2-e
Electricity 

cope 2 Scope 

4,629 884 

5,688 1,086

7,455 1,424

7,583 1,448

7,243 1,383

7,453 1,424

7,529 1,438

7,283 1,391

6,282 1,200

5,671 1,083

4,525 864 

2,753 526 

2,599 496 

2,196 419 

1,880 359 

2,141 409 

1,169 223 

214 41 

nhouse Gas Emissions 
ssions associated with the Modification based on Scopes

2-6: Summary of CO2-e emissions per Scope (t CO2-e) 
Scope 2 Scope 3 
36,732 5,266,506 
58,836 8,718,530 
79,586 11,832,654 
79,008 11,716,780 
70,954 10,451,498 
73,943 10,907,403 
75,033 11,073,538 
70,676 10,399,352 
56,426 8,226,078 
47,737 6,900,863 
46,732 6,923,824 
22,361 3,216,689 
20,169 2,882,487 
14,431 2,007,382 
14,775 2,115,493 
25,011 3,751,633 
11,190 1,644,040 

803,600 118,034,750 

sions for Australia were 543 million tonnes (Mt) CO2-e
 average GHG emission for the life of the Project is 0.1
ontribution of GHG emissions from the Modification 
0 is approximately 0.02%.  
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field CHPP. 

e) 

3 

6 

4 

8 

3 

4 

8 

1 

0 

3 

es 1, 2 and 3. 

Scope 1+2 
93,174 

152,278 
206,406 
204,585 
182,969 
190,845 
193,715 
182,132 
144,589 
121,696 
120,940 
56,835 
51,062 
35,944 
37,447 
65,221 
28,811 

2,068,649 

e (DCCEE, 2011b).  In 
0.12 Mt CO2-e (Scopes 1 
on in comparison to the 



 

12.5  Greenhouse Gas Manag
The Abel Underground Mine has ide
GHG emissions, including:  

 monitoring fuel efficiency o

 optimising conditions for fl

 use of high efficiency electr

 investigating efficiency of t

 maximising production dur

 conducting energy awarene

 efficient lighting systems w

 a review of alternative rene

These measures would provide the
Modification. 

 
 
13 DUST MITIGATION A
The activities associated with the M
effect on the surrounding environme
dust mitigation measures are utilised

The Abel Underground Mine curren
as well as a comprehensive air qualit

These practices are based on curre
Modification and have been summar

The location of the existing air qual
representative of areas nearby sensit
Given that there would be no chang
infrastructure), the existing air qualit

 
 

agement 
 identified various mitigation and energy management m

y of diesel equipment; 

r fleet operations; 

ctric motors; 

f transformers; 

uring off-peak hours and reducing during peak hours; 

ness programs for staff; 

 with photo-sensors and timers; and 

newable energy sources. 

the basis for identifying and reducing GHG emission

 AND MANAGEMENT 
 Modification will generate dust.  To ensure these acti
ment and sensitive receptors, it is required that all reas
ed. 

ently has suitable dust emissions management and contr
ality monitoring network.  

rrent best practice measures, and would continue to be
arised in Section 6.2. 

ality monitoring network is shown in Figure 5-2.  This 
sitive receptors and appears suitable for the current Ab

nge to the location of potential dust sources (i.e. they are
ality monitoring network would be suitable for the Modi
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t measures to help reduce 

ns associated with the 

ctivities have a minimal 
asonable and practicable 

ntrol procedures in place 

 be implemented for the 

is network is considered 
Abel Underground Mine.  
 are associated with fixed 
dification. 



 

14 CONCLUSIONS 
The Abel Underground Mine is an
proximity to the Donaldson Open Cu

The existing Abel Underground Mi
relevant to air quality.  

The Modification has the potential
increase in ROM coal production, ha

This study has examined the potentia

The study has found that no sensitiv
PM10, TSP and deposited dust.  This
and background sources.  It should 
the end of 2013 (i.e. prior to change
such, some improvement to backgro

This assessment also found that leve

A contemporaneous assessment of 2
dust concentrations for the Modifica

An assessment of the potential dust 
and potential impacts are unlikely to

The Modification would not be likel
the general vicinity.  

 
 

 an existing underground mine that has been operatin
 Cut Mine and Bloomfield Colliery.  

Mine has been compliant with relevant environmental 

tial to increase dust emission from the Abel Undergr
 handling, transport and processing.  

ntial dust impacts that may arise from the Modification.  

tive receptor would be subject to any annual average imp
his includes potential impacts from the Modification, th

ld be noted that the Donaldson Open Cut Mine is sched
ges to the Abel Underground Mine associated with the
round air quality in the area would be expected.  

vels of PM2.5 would be low and below advisory standard

f 24-hour average PM10 levels indicated that maximum 
ication would not cause additional impacts at any recepto

st impacts from rail transport found that emissions from
 to extend beyond the rail corridor. 

kely to result in any adverse air quality impacts at any s
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ting since 2008 in close 

al conditions for the site 

rground Mine due to an 

n.   

impacts above criteria for 
, the Bloomfield Colliery 
eduled for completion at 

the Modification), and as 

ard levels.  

m 24-hour average PM10 
ptor location.  

rom this activity are low 

y sensitive receptor or in 
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