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APPENDIX 7

BENGALILA JOINT VENTURE POLICIES



BENGALIA JOINT VENTURE
LAND OWNERSHIP POLICY

- COMMITMENT

The Joint Venture commits to this Land Ownership Policy to ensure that the proper
interests and reasonable requirements of landowners impacted by the mine, to a
degree or in a manner incompatible with the reasonable continued use and
occupation of the land, are met by the Joint Venture.

POLICY

15

The Joint Venture recognises that the mine will have predictable impacts on
some rural properties to the degree that, for some time, they are not able to
be used:

" as a residence; or

* for agricultural purposes.

The Joint Venture recognises that land used for the:

= conduct of mining will be sterilised until rehabilitated;
- coal preparation and infrastructure will be sterilised during the life of
the mine.

The environmental assessment will identify the lands referred to in policies 1.
and 2.

The Joint Venture will enter into agreements with the owners of identified
impacted lands to the effect that if the Joint Venture resolves to proceed with
the mine it will either:-

& lease; or

* purchase;

the identified land, as may be negotiated with the landowner.

Any purchase of land will be for a price and on terms in accordance with
conditions set down in prior coal mining development consents and any lease
will be on terms that recognise these principles.

The Joint Venture will inform landowners of the extent and timing of expected
impacts on their properties.



BENGALIA JOINT VENTURE
WATER POLICY

COMMITMENT

The Bengalla Joint Venture recognises the importance of ensuring that the surface
and ground water resource available to current and future agricultural, mining,
industrial and domestic users in the Hunter Valley is not substantially affected by the
development and operation of the Bengalla coal mine.

POLICY

In committing to this policy, the Joint Venture will:

1.

Undertake a comprehensive investigation of the existing surface and
groundwater systems and their inter-relationships.

Design, maintain and operate the mine so that there is no requirement by the
mine to discharge mine waters whose contaminants exceed levels determined
by the Environmental Protection Authority.

Design, construct and operate the mine so as to prevent any escape of
contaminated water in all conditions other than when exceptionally high rainfall
events occur as determined by the Environmental Protection Authority.

Implement and conduct during the life of the mine a water monitoring
programme to determine the availability and quality of water before, during
and after mining.

Maximise the use of contaminated mine water on site in the operation of the
coal washery and dust suppression to minimise the use of water from outside
the mining area.

Design, construct and operate the mine to prevent the entry of rainfall run-off
into the mine site.

Design, construct and operate the mine to prevent interference with
groundwater systems outside the mining area.

Design and construct the mine so as not to interfere with catchments outside
the mining area.

| Design and construct the after-mine rehabilitated landform taking into account

water catchments.



BENGALIA JOINT VENTURE
LAND USE POLICY

COMMITMENT

The Joint Venture commits to this Land Use Policy in order to ensure that
disturbance to agricultural productivity in and around the Bengalla coal mine is
minimised during the development and operation of the mine.

POLICY

1.

The Bengalla Joint Venture recognises the two major natural economic
resources of the Hunter Valley are:

* agricultural productivity; and

* coal.

The Joint Venture seeks to realise and maximise the value of an in-situ coal
resource by mining the Bengalla area.

In designing, developing and operating the mine there is a requirement to:

& minimise the impact on agricultural production;

* return mined land to agricultural productivity.

The Joint Venture recognises that:

= mining is a temporary land use;

stable long term agricultural production is best achieved by landowners;

there is a need for the Joint Venture to become involved in agricultural
production.

The Joint Venture also recognises the need to:

rehabilitate land to at least its pre-mining capability;
re-establish agricultural land use;

rehabilitate progressively during mining;

re-establish use of the land by landowners.

& * & *
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A8:1

LAND OWNERSHIP AND RESIDENCES WITHIN AND ADJACENT TO
 BENGALLA AUTHORISATION AS AT 15/10/83

Location

Number in
Figure

Land Owner, Property Name, Address,
Area.

Occupier

Wholly within
Bengalla
Authorisation

1

E. E. MclLean and others,
Wybong Road
249 ha

No residence

Bengalla Mining Company Pty Ltd,
Wybong Road
76.08 ha

No residence

D. J. Glover,
Wybong Road
58.58 ha

No residence

R. G. & B. Parker,
Wybong Road
56.8 ha

No residence

K J. & E. M. Yore,
Wybong Road & Bengalla Road
34.16 ha

No residence

A. Yore,
Bengalla Road
2.023 ha

No residence

L. H. Steman, "Valley View*
Wybong Road and Bengalla Road
10.12 ha

2 residences
a) L H. & K. E. Steman
b) tenant

D. & R. M. MCLean, *Karinya"
Wybong Road and Logues Lane
9.976 ha

D. K & R. J. McLean

Bengalla Mining Company Pty Ltd,
Logues Lane
10.10 ha

No residence

10

Bengalla Mining Company Pty Ltd
Bengalla Road and Logues Lane
40.03 ha

E. R. Markham

11

0. J. & J. M. Carter, "Overdene’,
Bengalia Road
15.8 ha

2 regldences
a) D. J. & J. M. Carter
b) G. J. & K Carter

12

R. & K. Collins,
Bengalia Road
6.973 ha

R. J. Collins

13

D. J. & J. M. Wild, “Overton®,
Bengalia Road
43.83 ha

D. J. & J. M. Wild

14

T. Q. & E. A. Sternbeck,
Bengalla Road
32.85 ha

T. Q. Sternbeck

15

L. Q. & M. E. Daniels,
Bengalla Road
175.5 ha

No residence




A8:2

LAND OWNERSHIP AND RESIDENCES WITHIN AND ADJACENT TO:
% BENGALLA AUTHORISATION:AS AT 15/10/93 ’

Number in | Land Owner, Property Name, Address,
Location Figure Afen Occupier
16 G. R. & J. R. Cook,
Bengalla Road Tenants
10.9 ha
17 R. H. Reynolds,
Bengalla Road No residence
Whoily within 132.6 ha
Bengaila
Authorisation 18 Bengaila Mining Co. Ltd, "Reneilen’,
Bengaiia Road Tenants
19.5 ha
19 Estate Late J. H. Keys,
via Bengalla Road No residence
88.73 ha
20 M. J. & M. E. Smith, "Kurrajong®,
Wybong Road No residence
109.2 ha
21 J. B. & H. R. Hofman,
Roxburgh Road No residence
86.81 ha
2 D. C. & M. M. Koureas, "Dalama 6 residences
Thoroughbred Stud® (a to e) and a) Tenants
"Wyndham Arme*(f), By
Bengalla Road CYINIEE
614.4 ha d**""
e) . "
0 n s 0
23 H. J. Fiemming, "Miami Jersey Stud®,
Bengalla Road H. J. Fleming
AL 125.7 ha
Paergryl g“;ﬁ:in 24" R. G. & B. Parker, “Creighton Park® 2 residences
; P Bengalla Road a) R. G. & B. Parker
Authorisation, / h b) Tenants
North of 127.6 ha ) Ten
Bty Fives 28 K. A. Moffit, ‘Glendor’,
Bengalla Road 0. L &V. A Ackers
125 ha
28 . @G. Ackers, “Texas",
//f i Bengalla Road Tenants
AR 106.9 ha
7 i R. G. & H. D. Thompson, "Koobor*, 2 residences
Bengalla Road a) R. Q. & R. S. Thompson
71.41 ha b) Tenants
28 Wybong Dalry Limited, "Wantana®, 2 residences
Bengaila Road Wybong Frieslan Stud
i 126.4 ha a) D. Munro
I b) W. Munro
29 R. H. Reynoids, '‘Bengalia®, 2 residences

Bengalia Road
143.5 ha

a) S. B. & R. H. Reynoids
b) Tenants
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AS8:3

LAND OWNERSHIP AND RESIDENCES WITHIN ANb ADJACENT. TO . .
: BENGALLA AUTHQRISATION AS AT 15/10/93 ;

Location

Number in
Figure

Land Owner, Property Name, Address,
Area.

Occupier

Partly within
Bengalla
Authorisation,
North of
Hunter River

30

Late Estate J. H. Keys,
Bengaila Road
73.35 ha

Tenant

k)|

R. D. & M. Alexander,
Logues Lane and Bengalla Road
25.36 ha

No residence

Partly within
Bengalia
Authorisation,
South of
Hunter River

R. J. & R. L. Quineil
5 Racecourse Road
3.82 ha

J. & R. Quineit

87

N. H. Boyle,
Racecourse Road
5.059 ha

No residence

ADL&C A &W. J &V. S Hopmans
Racecourse Road
8.389 ha

ADLG&CA&W.J &V S Hopmans

N. B. & M. C. Mcinerney,
Racecourse Road
4.149 ha

N. B. & M. C Mcinerney

P. M. Farrell and others, ‘Farrells Stables*,
111 Racecourse Road
4.047 ha

P. M. Farrell

91

Glenrayley Investment, “Kintaro®,
Racecourse Road
4.087 ha

C. H. & R. Pryor

J. L. Bowen,
Racecourse Road
4.198 ha

Jan Bowen

North of
Bengalla
Authorisation

T. M. Peel, *‘Broomfield Station*
Wybong Road
1267 ha

T. M. Peel

Coal & Allled Operations Pty Ltd
Wybong Road
49.91 ha

Tenant

H. J. Camper & J. A. Ellul,
Wybong Road
48.95 ha

No residence

G. G. B. Pearce,
Wybong Read
48.37 ha

No residence

C. F. & G. P. Bates,
Wybong Road
213.7 ha

No residence

37

Bengalla Mining Co. Ltd
Wybong Road
60.71 ha

No residence




A8:4

LAND OWNERSHIP AND RESIDENCES WITHIN AND ADJACENT TO. -
' BENGALLA AUTHORISATION AS AT 15/10/88 -

Location

Number in
Figure

Land Owner, Property Name, Address,
Area.

Occupier

North of
Bengalla
Authorisation

38

G. J. Scriven,
via Wybong Road
252.4 ha

No residence

39

A. R. Skippen,
via Wybong Road
0.1884 ha

A. R. Skippen

A. L.Gardiner, "Hillview®
Wybong Road
39.46 ha

A. L. Gardiner

41

Pastoral Protection Board,
Wybong Road
40 ha

No residence

42

J. Reynolds,
Wybong Road
3.908 ha

J. M. Reynoids

Bengalla Mining Co. Ltd "Wirrimbirra®,
Wybong Road
4.047 ha

Tenant

Bengalla Mining Co. Ltd
Wybong Road
25.46 ha

Tenant

Bengalla Mining Co. Ltd
Wybong Road
1.214 ha

Tenant

R. & M. Lawrence,
Wybong Road
4.518 ha

R. Lawrence

47

Bengalla Mining Co Pty Ltd, "Windchime®,
Wybong Road
4.051 ha

Tenants

A. & A. Riley, “The Willows®
Wybong Road
40.13 ha

J. & D. L. Riley

Bengalla Mining Co Pty Ltd, "Elouera’,
Wybong Road
0.2237 ha

Tenants

L & C. Hamson,
Wybong Roead
4,639 ha

L. G. & C. J. Hamson

51

N. & R. Ellls, *Berrywood Farm®,
Wybong Road
4722 ha

N. J. Ellls

P. & B. McKinnon,
Wybong Road
4.864 ha

P. & B. McKinnon




A8:5

. LAND:QWNERSHIP AND RESIDENCES:WITHIN AND ADJACENT TO: i+
. BENGALLA AUTHORISATION AS AT 15/10/93 :

Number in

Land Owner, Property Name, Address,

Location Figare ey Qccupier
53 G. Scriven, "Hiittop Brahman®,
213 Wybong Road G. Scriven
9.647 ha
54 K. J. & M. A. Thompson
Sowerby Street, Musweiibrook Under Construction
14.3 ha
58 Q. J. O'Keefe and others, “Seilwood"
via Wybong Road A. J. O'Keefe
North of 14.3 ha
Bengaliia
Authorisation 56 A. F. & S. J. Matthews,
211 Wybong Road A. F. & S. J. Matthews
16.39 ha
57 D. & J. Hugo, *Roselyn®,
Wybong Road D. Hugo
30.76 ha
58 Rosebrook Pty Limited, *Rosehili Stud®, 2 residences
Rosebrook Lane and Wybong Road a) T. Blake
1536 ha b) F. Blake
59 J. M. Carter, "Karoola®, 2 residences
Logues Lane a) F. J. Carter
85.85 ha b)
60 Estate of Late G. H. Alexander, "Thornbro®, 3 residences
Logues Lane a) R. N. Alexander
§7.33 ha b)
<)
61 Jabetin Pty Ltd
Logues Lane N. Sakno
22.16 ha
62 R. N. Alexander, *Oak Farm’,
Logues Lane Tenants
East of 21.65 ha
AutBh""P:"t'i‘ 63 C. & V. P. Home, "Crick", LR e
b Wybong Road a) C. &V, Homne
North of 38 ha b) Tenants
Hunter River
64 M. A. &R E. McLean, 2 residencos
Wybong Road a) M. A. McLean
14.7 ha b) Tenant
65 R K.& N. V. Googe,
Wybong Road No residence
28.7 ha
66 J. M. Simpson,
Wybong Road No residence
0.1 ha
67 R. B. Parkinson,
Wybong Road No residence
0.07 ha




AS8:6

LAND OWNERSHIP AND RESIDENCES WITHIN AND ADJACENT TO:
BENGALLA AUTHQRISATION AS AT 15/10/93- :

Location

Number in
Figure

Land Owner, Property Name, Address,
Area.

Occupier

East of
Bengalla
Authorisation,
North of
Hunter River

68

V. C. & N. A George,
206 Wybong Road
0.07 ha

V. C. George

R. C. Myers,
Wybong Road
0.07 ha

R. C. Myers

70

R. J. Galvin,
Wybong Road
0.07 ha

R. J. Galvin

71

N. B. & J. A. Simpson,
Wybong Road
0.07 ha

N. B. Simpson

72

S. & K. Polverino,
Wybong Road
0.07 ha

S. J. Polverino

73

A. J. Ingram,
Wybong Road
0.07 ha

Under Construction

74

W. W. Clark,
Wybong Road
0.07 ha

No residence

75

B. R. & J. M. Ellis,
Wybong Road
0.07 ha

? tenants

78

L. J. & B. M. Purser,
Wybong Road
3.64 ha

L. J. Purser

L. Q. & N. F. Castledine,
Corner Kayuga Road and Wybong Road
1.958 ha

L. G. & N. F. Castledine

78

D. L. & F. R. Wicks,
412 Kayuga Road
0.12 ha

D. L. Wicks

W. J. Adnum,
411 Kayuga Road
0.08 ha

W. J. Adnum

W. J. & M. L. Adnum,
Kayuga Road
2.633 ha

Tenants

81

C. K Murray,
Kayuga Road
2.056 ha

C. K Murray




AB:7

LAND: OWNERSHIP AND RESIDENCES WITHIN AND ADJAGENT TO
BENGALLA AUTHQRISATION: AS AT 15/10/93

Location

Number in
Figure

Land Owner, Property Name, Address,
Area.

Occupier

East of
Bengalla
Authorisation,
South of
Hunter River

82

B. D. & J. Englebrecht,
Racecourse Road
4.843 ha

2 residences
a) J. N. Englebrecht
b) B. D. Englebrecht

B. F. & P. F. Behringer,
Racecourse Road
4.065 ha

B. & P. Behringer

. D. & G. Z. Gothard, “The Willows*,
Racecourse Road
3.7 ha

l. D Gothard

J. A &L J. Lamb,
Racecourse Road
3.42 ha

J. A. Lamb

M. J. McGoldrick,
Racecourse Road
2.858 ha

M. J. McGoldrick

K. B. & J. A. Barnett,
Racecourse Road
2.694 ha

K. B. & J. A Barnett

95

D. P. Engiebrecht,
Racecourse Road
2.883 ha

P. Englebrecht

F. K. Aimond and others,
Racecourse Road
6.07 ha

No residence

97

S. W. Barkley,
Racecourse Road and Denman Road
6.07 ha

S. Barkley

R. J. & J. M. Duncan,
Denman Road
26.45 ha

J. Duncan

Upper Hunter Racing Club Limited,
Racecourse Road
43.25 ha

No residence

100

J. & D. Robinson,
Racecourse Road
0.1453 ha

J. Robinson

10t

M. C. & L J. Dobie,
Racecourse Road
0.1264 ha

No residence

102

J. M. Englebrecht,
Racecourse Road
0.1603 ha

Tenant

103

A. M. Boyle,
11 Sheppard Avenue
0.2429 ha

A. & M. Boyle




AS8:8

LAND OWNERSHIP AND RESIDENCES WITHIN AND ADJACENT TO
BENGALLA AUTHORISATION AS AT 15/10/83

: Number in | Land Owner, Property Name, Address,
L=t Figure Area. Occupier
104 A. G. Hili,
10 Sheppard Avenue G. R. Hill
0.1987 ha
105 L. V. Cribb,
Sheppard Avenue L V. & P. J. Gribb
0.1544 ha
106 Dura - Vinyi Pty Ltd,
Sheppard Avenue No residence
0.2055 ha
107 J. J. Crosby,
Eastiof 4 Sheppard Avenue J. J. Crosby
Bengalla 0.4047 ha
A“‘S‘“J;:a"f"' 108 R. J. Martin,
H ) R? Sheppard Avenue ? tenant
unter River 0.4047 ha
109 Englebrecht Racing Stables,
Sheppard Avenue R. Englebrecht
0.7153 ha
110 K Casben, 3 residences
Sheppard Avenue & Denman Road a) K & S. Casben
19.74 ha b) ? tenant
c) ? tenant
111 M. H. & P. A Keegan, 'Kiambra®,
Denman Road M. H. & P. A. Keegan
11.23 ha
112 Dombherr Pty Lid, "Balmoral®,
Denman Road L. Cross
84.15 ha
113 R. N. & F. Webber,
Denman Road No residence
581.2 ha
114 J. R. Scriven,
12 Denman Road J. R. Scriven
45,12 ha
South of 115 Electricity Commission of NSW, several
Bengalia names,
Authorisation, ERban sl &) L & N. Roach/ B. Rankin
South of 8 , b) T. Delaney
Hunter River o “Defhwven St ¢) M. Stewart/P. Feeney
c) "Emoclew’ 4
d) “Rouse Lench® o)
o) "Edinglassie® 9
)
)] Edinglassie Estate g;
h)
i) "Whites Creek" )
)
]
116 C. L. Eliis,
Denman Road C. L. Eilis
117 ha
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A8:9

LAND OWNERSHIP AND RESIDENCES WITHIN: AND ADJACENT TO
: . BENGALLA AUTHORISATION AS AT 15/10/83 -

. Number in | Land Owner, Property Name, Address,
B Figure Area. Occupier
117 Taioma Pty Ltd,
Denman Road B. C. & J. A. Ensbey
35.26 ha
118 B. W, E. &W. J. Rankin,
Denman Road B. W. & E. Rankin
53.51 ha
119 B. W. & E. Rankin, 2 residences
Denman Road a) B. W. & E. Rankin
40.87 ha b)
120 J. & E. Zahra, *Killarney®, 2 residences
Denman Road a) J. & E. Zahra
33.18 ha b)
121 L. G. Carter and others, "Gia Ginda®,
Denman Road L. Q. & B. Carter
344 ha
122 .llj.e:;nl:inm';not:c:, ‘Greenieaves A A
303 ha K, W. & J. N. Dimmock
123 L. A. & H. E. Latham, 2 residences
Denman Road a) L. A. Latham
32.35 ha b) ?
South of
Bengaila 124 M. G. & L. J. Latham,
Authorisation, Denman Road M. G. & L. J. Latham
South of 34.15 ha
Hunter River
125 Rosemount Estates Pty Lid,
Denman Road Manager’s residence
33.56 ha
126 Muswellbrook Polo Club,
Denman Road No residence
16.19 ha
127 Banugl Pty Ltd, "Corinda Park® 2 residences
Denman Road a) H. R. &Y. J. Barrell
51.94 ha b) Oafox Pty Ltd
128 P. G. & N. N. Richardson,
via Denman Road P. & N. Richardson
33.91 ha
129 G. M. & R. Gray, ‘Lilyvale’ & "Leahvale® 2 residences
Denman Road &) Duncan
33.99 ha b) Duncan
130 J. E. &D. J. Lowe,
Denman Road No residence
83.43 ha
131 B. E. & M. M. MacPherson,
Denman Road No residence
42.17 ha




A8:10

. LAND OWNERSHIP AND RESIDENCES WITHIN AND ADJACENT TO:
: ; BENGALLA AUTHORISATION AS: AT 15/10/83

Location

Number in
Figure

Land Owner, Property Name, Address,
Area.

Occupier

South of
Bengalla
Authorisation,
North of
Hunter River

132

Z. M. Ackers, "Redcliffe",
Bengalla Road
117.01 ha

Z. M. Ackers

133

M. & M. Chudyk,
Bengalia Road
21.65 ha

2 residences
a) M. T. & L. K Chudyk
b) Chudyk

West of
Bengalla
Authorisation

134

J. R. & J. Peel, "The Double J. Ranch®,
Roxburgh Road
174.9 ha

J. R. & J. Peel

135

L. M. & K. M. F. Cameron,
Roxburgh Road
49.09 ha

No residence

136

P. J. & J. |. Brown,
Roxburgh Road
39.96 ha

J. Brown

137

P. J. Brown,
Roxburgh Road
0.690 ha

? tenants

138

E. A. & M. A Constable,
317 Roxburgh Road
70.31 ha

E. A, & M. A. Constable

139

R. J. Betteridge,
316 Roxburgh Road
40 ha

R. J. Betteridge

140

P. M. & R. H. Peel, "Glengyle’,
Roxburgh Road
40.48 ha

P. M. & R. H. Peei

141

K R. Peel,
312 Roxburgh Road
40.58

K. R. Peel

142

P. G. & C. M. Lane, "Kurrawalla®
Roxburgh Road
41.2 ha

P.G. & C. M. Lane

143

G. W. & G. M. Collins,
Roxburgh Road
40 ha

Q. W. & G. M. Collins

144

Estate of J. H. Keys,
via Roxburgh Road
0.2038 ha

No residence

148

F. W. & P. E. Davey,
Roxburgh Road
48.69 ha

F. W. Davey

148

M. Tayior,
Roxburgh Road
68.44 ha

No residence




AS8:11

LAND OWNERSHIP AND RESIDENCES WITHIN AND ADJACENT TO:
BENGALLA AUTHORISATION AS AT 15/10/83"

[ iaadian Number in | Land Owner, Property Name, Address, Oceupler
Figure Area.
147 N. J. &R. Y. Eitis
b ?
Roxburgh Road rrenAte
West of 148 A. B. & E. J. Hughes Pty Ltd, "Bain-Tree",
Roxburgh Road and Wybong Road A. B. & E. J. Hughes
Bengaila 37.86 ha
Authorisation -
149 M. J. & R. A. Smith, *Allambie*

Wybong Road
2.0 ha

M. & R. Smith
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APPENDIX 9

AGRICULTURAL INDUSTRIES AND PRODUCTION
WITHIN THE AUTHORISATION AREA OF THE
PROPOSED BENGALILA COAL MINE AND A
TWO KILOMETRE RADIUS OF THE
AUTHORISATION AREA
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Background

The proposed Bengalla coal mine is located in the Muswellbrook shire, west of the town
of Muswellbrook in the Upper Hunter Region of New South Wales.

The mine authorisation area covers approximately 1,950 ha. The two kilometre radius
(adjoining land) takes a further 4,950 hectares (ha) giving a total area of approximately
6,900 ha.

The agricultural pursuits within each of the two sections is diverse.

For the purpose of this study, a holding occurring both in the authorisation area and the
adjoining land and the operation is considered unable to be broken up, all the holding
is considered to be in the authorisation area.

If a holding occurs both within the adjoining land and out of the adjoining land an
estimation of the value of agricultural within the adjoining land only is included.

Value of agricultural production figures include only product or produce that leaves a
holding. For example hay grown on a dairy farm and used on the farm is not given a
value whereas hay grown on a dairy farm and sold from off the farm is given a value.

Much of the valuation is based on "average years" particularly as 1991 was a drought
year.

The dairy production figures from which milk production figures are calculated are actual
1991 production figures.

Estimates are based on district averages and individual interviews carried out by the
authors in March and April 1992.
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SUMMARY OF STATISTICS

(Estimates based on district averages and individual interviews)

Within Authorisation Area

Agricultural Number of Area Value of Production
Enterprise Establishments (ha) (per annum)
Lucerne Hay 12 190 $399,000
(Production for Sale)
Beef Production 15 1150 $173,000
Dairying * 5 872 $1,185,500
Milk Sales $1,066,500
Dairy Livestock Sales $119,000
Other Agricultural 3 61 $38,440
Enterprises **
Average Gross Annual Value of Agricultural $1,795,940
Production from Authorisation Area

* Hay sales from dairy farms included in Lucerne Hay production figures.

bl Other Agricultural Enterprises include irrigated wheat, irrigated maize and horse
trotting. These are grouped together to protect the privacy of the individual
producers. There is only one producer for each enterprise within the
authorisation area.
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SUMMARY OF STATISTICS (cont.)

Two Kilometre Adjoining Area

Agricultural Number of Area Value of
Enterprise Establishments (ha) Production

(per annum)
Lucerne Hay Production 20 330 $693,000
(for sale)
Forage Crop Hay 5 30 $45,000
(for sale)
Irrigated Wheat 2 24 $13000 |
Irrigated Sorghum 2 10 $5250 |
Beef Production 36 2,900 $920000 |
Horses (not including 6 N/A $1,295,000

Muswellbrook Racetrack,
training and spelling

Dairying* 5 570 $1,315,600
Milk Sales $1,250,000
Dairy Livestock Sales $65,600

Other Agricultural 5 670 $764,250

Enterprises **

Average Gross Annual Value of Agricultural Production $5,051,100

per annum

* Hay sales from dairy farms included in Lucerne Hay production figures.

= Other Agricultural Enterprises include sheep products, turf, cut flowers, irrigated
maize and wine grapes. These are grouped together to protect the privacy of the
individual producers. There is only one producer for each enterprise in the two
kilometre adjoining area.




5

GROSS VALUE OF PRODUCTION BY INDUSTRY
(LAND USE) AND INDUSTRY NOTES

Dairy

There are five dairy producers within the authorisation zone totalling 872 ha and five
with significant areas within the two kilometre adjoining land (570 ha). Three dairies had
a small portion of one or two paddocks within the very edge of the adjoining land. These
farms were not included in the study.

The value of milk production from the five dairies within the authorisation area in 1991
was $1,066,459 with dairy livestock sales representing a further income of $118,955. The
corresponding figures for the two kilometre adjoining land were $1,250,163 and $65,656
respectively.

Value of hay sales from these farms have been included in lucerne hay calculations
elsewhere in this study.

A study by Dr Roy Powell, Senior Lecturer in Agricultural Economics at the University
of New England for every $1.00 of dairy farm output, goods and services valued at an
additional $2.66 are created in the region as a result of dairy processing and associated
activities. This represents a total value of $4,338,615 for the authorisation area and
$4,815,898 for the adjoining land (this does not include hay sales from dairy farms).

The study also found that for every 100 jobs in dairy factories and on dairy farms 110
jobs were created in associated regional activities.

The advantage of dairying in the Upper Hunter region was evident during the 1991
drought. The "drought proof" nature of the irrigated dairy production system was shown
in production. Muswellbrook milk factory did not suffer greatly during the drought.

In 1991 total milk intake at Muswellbrook factory (105 suppliers) was 45,767,680 litres.
The mine authorisation area supplied 2,635,681 litres (or 5.74% of total factory intake)
and the adjoining land 3,007,103 litres (6.57% of factory intake).

The total whole milk quota holding by suppliers to Muswellbrook factory in 1991 was
40,689,376 litres of which approximately 87% (35,399,757) was accepted by the NSW
Dairy Corporation.

The corresponding quota accepted by NSW Dairy Corporation from authorisation area
was 1,818,338 litres (5.14% of factory’s) and adjoining land was 1,080,415 (3.05%).

The loss of intake and revenue (farm to factory cartage [2.72 c/l}, NSW Dairy
Corporation handling allowance [2.01 c/1]) would affect the viability and efficiency of the
Muswellbrook factory’s operation. The fundamental organisational structure of country
dairy factories is based on throughput.

Once the equation is tampered with eg. loss of suppliers, the overhead spread per litre
input rises and operational viability is questioned (pers. comm. Mr S Gardiner, Manager
Australian Cooperative Foods, Muswellbrook).



Lucerne Hay Production

Lucerne hay production is a major enterprise in the Upper Hunter.

Within the authorisation area, twelve farmers produce irrigated lucerne hay for sale. A
large proportion of the hay produced within the authorisation area is used on-farm to
meet the requirements of dairy cows, beef cattle and horses. The value of such hay is
NOT included in these figures, but is reflected in the value of the milk or beef produced.

An estimated 190 ha of lucerne is grown for commercial hay sale within the authorisation
area. Using an average district yield of 15 tonnes per hectare and an average value of
$140 per tonne, the 2,850 tonnes of hay produced has gross value of $399,000.

Actual figures collated for 1991/92 (a drought year with inflated hay prices) is $513,000.
Within the two kilometre adjoining land a further 330 ha of lucerne is grown by twenty
farmers. A total of 4,950 tonnes of hay are produced for sale at a long term average of
$140/t providing a gross income of $693,000.

Actual 1991/92 figures are $749,000.

Hay is sold to the North Coast, Central Coast, Metropolitan and local areas. The market
for good quality hay is expanding as demand from horse studs, hobby farms and feedlot

type dairies increases.

This area is well suited to lucerne hay production with its freely draining, fertile, alluvial
soils and reliable irrigation water supply.

Beef Cattle Production

Beef cattle production is a common agricultural pursuit both within the authorisation
area and in the two kilometre adjoining land.

There are several different types of beef enterprises undertaken:

* Commercial breeding (on improved and unimproved dryland pastures).
* Fattening (on irrigated and improved dryland pastures).
» Vealer raising (on river flats with irrigation and improved pastures).

= Stud stock breeding (insignificant numbers only).

Stud dairy stock, cull dairy stock and bobby calves are included in the dairy production
figures. Some agistment of cattle is undertaken but is included here as a value of
production from the class of land rather than an agistment fee.

The value of beef production has been estimated from typical enterprises on the various
classes of agricultural land.



1. Unimproved Natural Pastures

Average carrying capacity of 1 breeding cow to 3.2 ha (3.75 DSE/ha). The most common
enterprise on this land is a straight bred breeding herd producing weaners.

2. Improved Pastures
Natural pastures that have been regularly topdressed with superphosphate fertiliser and
sown with subterranean clovers. Average carrying capacity of 1 breeding cow to 1.6 ha

(7.5 DSE/ha).

Vealers can be produced off this land from straight bred cows. Some steer/bullock
fattening is also conducted but would produce a similar gross value of production.

L5 Irrigated Pastures

High production is possible on irrigated pastures in the study area (1 breeding cow/0.4
ha or 1 steer/0.3 ha [30 DSE]).

Two enterprise types are commonly practiced. Approximately one half of the irrigated
pastures are used for steer fattening while vealer production from cross bred cows is
conducted on the remaining half of the area.

The following beef production estimates for the study area are:

No of Properties Ha Cattle No. Gross Value/annum
Inside Authorisation Area

Weaner Production (Unimproved Pastures)

9 properties 900 ha 280 breeders $72,240

Vealers (straight Bred) (Improved Pastures)

4 properties 200 ha 125 breeders $38,750

Vealers (cross bred) (Irrigated Pastures)

2 properties 30 ha 75 breeders $31,725

Steer fattening (Irrigated Pastures)

2 properties 20 ha 65 steers $30,550

Total inside Authorisation 1,150 ha $173,265



Two Kilometre Adjoining Land

Weaner production (Unimproved Pastures)

20 properties 2,000 ha 625 breeders $161,250
Vealers (straight bred) (Improved Pastures)

7 properties 350 ha 110 breeders $108,500
Vealers (cross bred) (Irrigated Pastures)

9 properties 400 ha 1,000 breeders $423,000
Steer Fattening

8 properties 150 ha 480 steers $225,600

Total within 2,900 ha two kilometre adjoining land $918,350

Irrigated Grain Crops

Only a few farmers in the Muswellbrook area are growing grain crops. Areas sown are
obviously dependant on seasonal outlooks on grain prices.

One farmer within the authorisation area grows 10 ha of irrigated maize and 36 ha of
irrigated wheat.

In the two kilometre adjoining land, two farmers sow a total of 24 ha of irrigated wheat
(gross income of $13,00 per annum) and 10 ha of irrigated sorghum (gross income of
$5,250 per annum).

Grain crops can be grown successfully in the Muswellbrook area but it is unlikely that
large areas will ever be sown. Farmers are generally looking for more intensive
alternatives with higher returns per hectare.

Horse Industry

The Upper Hunter Valley has a strong horse industry and the Muswellbrook area is no
exception.

A wide cross section of the horse industry is represented within the study area.

Thoroughbred Industry

The thoroughbred industry is represented in the two kilometre adjoining land by four
major studs and several smaller owners, as well as the training, racing and spelling
facilities at Muswellbrook race course.

The value of racing, spelling and training is outside the terms of reference of the study
and is not included in the statistics.
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The following gross income is estimated from the thoroughbred studs within the two
kilometre adjoining land. There are no thoroughbred studs within the authorisation area.

Agistment fees . $600,000/annum

Stallion Service Fees - $170,000/annum

Yearling Sales : $475,000/annum
$1,245,000/year

The value of production from the horse industry varies greatly from year to year due to
the relatively small numbers of very valuable stock.

The horse studs also diversify into other agricultural enterprises including lucerne hay
sales, cattle fattening and breeding, and wine grape production, adding to their net worth
in the district (the production from these other enterprises is included under enterprise
headings).

Other owners and breeders exist but do not derive a major part of their income from the
horse enterprise.

Australian Stock Horse

Within the two kilometre adjoining land, one landholder conducts a stock horse stud.
This enterprise has three (3) sources of income:

Stallion Service Fees (3 stallions)
Weaner Sales
Broken in and trained horse sales

Warmblood Horses

One stud breeds and trains warmblood horses within the two kilometre adjoining land.
Income is produced each year from sale of weaners and trained stock.

Standardbre otti se

One landholder within the authorisation area conducts a standardbred enterprise.

Gross Horse Industry Income

The total gross yearly income from the horse industry within the authorisation area and
the two kilometre adjoining land is $1,302,000.

Wine Grape Productio

Wine grapes are grown within the two kilometre adjoining land by one company.
Production has been increased over recent years with 40 ha of Chardonnay only three
years old. Production increases are expected and long term plans for future plantings
have been developed.
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Demand for wine grapes is firm with an increasing proportion of the Hunter Valley
vintage coming from the Upper Hunter.

The following table lists the varieties, area and yields from the grapes for the 1990/91
vintage.

Grape Variety Area Grown Yield

ha t
Chardonnay 44.0 550
Rhine Riesling 1.6 16
Traminer 4.4 60
Turf

Turf production is conducted by one grower within the two kilometre adjoining land. He
produces 2.4 ha of kikuyu turf on leased land but has purchased more land (within the
two kilometre adjoining land) which is currently being prepared for kikuyu turf. Kikuyu
turf will be the producers main enterprise though hay and cattle fattening will also be
conducted.

The farm currently employs up to six casuals per year as well as full time employment
of the farmer.

The owner aims to increase his production to 40,000 square metres of kikuyu turf or
nearly 3.5 ha in the next year or so once the new property is prepared.

Wool and Sheep Production

Merino sheep are a major enterprise for one producer in the two kilometre adjoining
land. The self replacing Merino flock producing fine wool has been reduced over the last
two years due to the downturn in wool but will be retained until wool prices again
increase. Production figures quoted are therefore below long term averages.

Sheep enterprises have continued to decline over the last 3 decades in the Upper Hunter.
It is unlikely this trend will change.

Most properties running sheep also rely on beef production.
Forage a

While the importance of forage crop hay fluctuates with seasonal demand it provides a
cash crop alternative for farmers in the area.

Five farmers within the two kilometre adjoining land took advantage of the dry seasonal
conditions in 1991 to produce an estimated 450 tonnes of forage crop hay on an area of
30 ha.

The gross value of this production is $45,000.



T
Cut Flower Production (Gladioli)

Cut flowers (gladioli) are also produced in the adjoining land. One grower produces
40,000 gladioli bunches from 3.2 hectares.

The gladioli are sold to wholesalers in Sydney, Newcastle, north coast and even western
locations like Wellington. There is also local demand for bunches.

The quality of the flowers and the seasonality of production between Queensland and
Southern districts amounts to high demand in an area poorly serviced from other growing
districts.

Lucerne is grown in rotation to the flowers and used principally for hay. Other forage
crops are used as needed for weed and pest control rotations and steer fattening
conducted.

The farm currently employs the farmer and his wife as well as one permanent employee
and up to two casuals.

General

Income figures have not been included to protect the privacy of individual producers who
are able to be identified.
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STAPLETON & HALLAM

1.0 INTRODUCTION
1.1 Background

The Bengalla Joint Venture propose to develop the Bengalla Coal Development Area, to
produce approximately 7 Mtpa of run-of-mine coal over a period of 21 years. Coal will be
washed on site and then transferred from the mine to the Port of Newcastle by rail for the
export market.

The development involves the closure of one road - Bengalla Road - and the construction of
a new Link Road from Denman Road to Wybong Road. All site access would be off this new
road.

Envirosciences Pty Ltd were commissioned by Costain Resources Limited, as manager of the
Bengalla Joint Venture, to prepare an Environmental Impact Study of the proposed mining
operation. To assess the road traffic and transport implications of the proposed operation,
Stapleton & Hallam were commissioned to prepare a Road Transport Study.

1.2 Scope of Report

This report sets out our conclusions on the road transport implications of the proposed
development.

The traffic and transport implications of the development have been commented on by
Muswellbrook Shire Council and Roads & Traffic Authority (RTA) officers. This report
addresses issues raised. For reference, issues raised by the RTA were set out in a letter to
Envirosciences Pty Ltd dated 27th November 1992. This letter is reproduced in Appendix A.

This report is set out as follows:

L Section 2 reviews the current situation in regard to the road network and traffic
flows;

. Section 3 describes the proposed mining operation and estimates the resulting
traffic generation;

. Section 4 assesses the traffic implications of the proposed operation, covering

the access roads and intersections as well as the temporary closure of Wybong
Road for blasting; and

s Section 5 summarises conclusions.
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2.0 CURRENT SITUATION
2.1 Road Network

Figure 1 outlines the Bengalla Coal Development Area and the adjacent road network. It
should be noted that Bengalla Road travels through the centre of this Area. Bengalla Road
starts at Wybong Road, at a T-junction. At this point Bengalla Road has a 6.1 m sealed
carriageway. Over the 8 km length of this road the carriageway reduces in places to about 4.0
m width. Bengalla Road ends where it meets the Muswellbrook-Ulan Railway. It serves a
local access function for the rural properties on either side, numbering about 16. The
standard of the road alignment is not high.

As part of the proposed mining operation, it is proposed to close Bengalla Road at Wybong
Road. An alternative access will be provided to any landholder affected by this closure.

Bengalla Road meets Wybong Road at the north-eastern corner of the Coal Development
Area. Wybong Road extends from Kayuga Road in the East to Sandy Hollow in the West.
The speed limit for most of this length is 100 km/hr. At its eastern end it has a sealed
carriageway width of 7.0 m. This varies over the section to Roxburgh Road down to about 6.8
m - at Bengalla Road - to about 7.2 m, east of the junction with Roxburgh Road. To the west
of Roxburgh Road the carriageway width reduces to about 5.8 m. The horizontal alignment
of Wybong Road is constructed to a fair standard. The vertical alignment follows the
topography and hence has some uphill sections.

The intersection of Wybong Road with Roxburgh Road is characteristically a minor rural
intersection. Roxburgh Road on the approach has a 5.2 m sealed carriageway. From
Roxburgh Road to Wybong Road East the sight distance is significantly constrained.

The eastern end of Wybong Road meets Kayuga Road at a T-junction. Sight distance at this
intersection is reasonable. The speed limit for both roads at this point is 80 km/hr. On
Kayuga Road the sealed carriageway width is 7.0 m, reducing to 4.9 m at the bridge over the
Hunter River. One-way operation on this bridge is signposted. At the eastern end of the
bridge, Aberdeen Street provides access directly to the New England Highway, or alternatively
into the western section of the residential area of Muswellbrook.

The Kayuga Road bridge is the only road bridge over the Hunter River in the immediate
vicinity of Muswellbrook. As part of the proposed mining development, it is proposed to
construct 8 new link road from Denman Road in the South to Wybong Road in the North.
Denman Road serves as an important link from Muswellbrook to Denman. It starts within
Muswellbrook at the signalised intersection with the New England Highway and travels to the
West, to Denman. Some 3.0 km west of the Highway intersection it intersects with Thomas
Mitchell Drive. Both roads generally have one travel lane per direction. At the intersection
a left-slip lane has been constructed for the movement from Denman Road East into Thomas
Mitchell Drive. There is no special treatment for either of the right turn movements at this
intersection, that is, it functions as an AUSTROADS Type A intersection. The speed limit

2
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at this intersection is 80 km/hr.

Thomas Mitchell Drive provides a link through the adjacent industrial and mining area down
to the New England Highway. It provides a shorter path for vehicles travelling between the
Highway South and Denman Road West than through Muswellbrook.

The New England Highway provides the arterial link for traffic from the Lower Hunter
Valley/Newcastle/Sydney and the Upper Hunter Valley/New England. It is generally
constructed to a good standard, with some four lane sections, although a two-lane undivided
standard is the norm.

2.2 Traffic Flows

Of the roads in the vicinity of the site, the New England Highway carries the highest traffic
flows. Table 2.1 sets out annual average daily traffic flows on the Highway as monitored by
the RTA.

TABLE 2.1 Annual Average Daily Traffic Flows on New England Highway - 1988

Location AADT (veh/day)
200 m south of Sandy Creek Bridge 8,284
East of Maitland Streef, Muswellbrook 18,187
South of Sydney Road, Muswellbrook 13,554
At southern Shire boundary 8,633

To provide a basis for assessing the traffic implications of the proposed development, traffic
counts were undertaken at a number of locations in the area, in Bengalla Road, Wybong
Road, Roxburgh Road and Denman Road. These counts were by means of automatic
counters, using rubber tubes. Hourly traffic flows per direction were recorded over the survey
period, from 30th October to 6th November 1992.

Table 2.2 summarises the hourly flows on Bengalla Road south of Wybong Road. It indicates
an average weekday flow of 192 veh/day, two-way total, with "peak hour" flows of less than 20
veh/hr. The weekend flows are slightly lower, at 170 veh/day for Saturday and 148 veh/day for

Sunday, giving an overall average weekly flow of 183 veh/day. These flows are of a very low
order, confirming the local access function of Bengalla Road.
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Table 2.3 summarises the hourly flows on Wybong Road east of Roxburgh Road. It indicates
an average weekday flow of 715 veh/day, reducing to 675 veh/day and 572 veh/day on the
Saturday and Sunday respectively, for an overall average weekly flow of some 690 veh/day.
The highest peak hour flows were 60 veh/hr in the 8.00-9.00am period and 64 veh/hr in the
3.00-4.00pm period. While higher than the Bengalla Road flows, these flows are still of a low
order.

TABLE 2.3 CURRENT TRAFFIC FLOWS: 31/10/92 - 6/11/92

WYBONG ROAD EAST OF ROXBURGH ROAD

PERIOD WEEKDAY SATURDAY SUNDAY
EB WB Total EB WB Total EB WB Total

0-1lam 0 1 1 1 6 7 3 4 9
1-2 0 1 1 1 1 2 4 8 12
2-3 1 0 il 0 1 1 0 1 1
3-4 0 0 0 0 1 1 0 0 0 .
4-5 3 1 4 0 3 3 0 1 1
5-6 10 3 13 4 <) 6 1 1 2
6-7 30 6 36 9 4 13 6 4 10
7-8 26 10 36 10 12 24 3 6 9
8-9 46 14 60 28 17 45 8 2 10
9-10 31 17 48 36 18 54 18 13 31
10-11 25 IiF 42 24 11i7 41 20 25 45
11-12 21 15 36 25 30 <] 14 26 40
12 - 1pm 18 17 35 14 45 59 15 26 41
1-2 19 21 40 21 21 42 28 32 60
2-3 23 26 49 20 31 51 16 27 43
3-4 22 42 64 14 33 47 23 18 41
4-5 17 44 61 22 33 55 24 16 40
5-6 17 42 59 18 19 37 30 10 40
6-7 20 25 45 29 12 41 16 16 32
7-8 11 15 26 24 10 34 9 ] 14
8-9 4 14 18 5 11 16 4 15 19
9-10 6 9 13 7 5 12 29 23 52
10-11 5 8 13 4 8 12 4 8 15
11-12 1 11 12 9 10 19 2 5 7
24 Hour 356 359 £ i 325 350 675 282 290 12

Average Weekly Flow = 689
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The automatic count in Wybong Road also covered the type of vehicles. This data is
summarised in Table 2.4. This table indicates that the weekday percentage of heavy vehicles
is 6%, with slightly higher figures on Sunday, of 7-8%, but lower figures on Saturday, of 3-
4%. Heavy vehicle percentages of these magnitudes are relatively low for rural roads. For
comparison, a vehicle classification count on the New England Highway north of
Muswellbrook in June 1990 gave a figure of 19.1% heavy vehicles on weekdays and about 10%
heavy vehicles on the weekend.

TABLE 2.4 VEHICLE CLASSIFICATION COUNT: 31/10/92 - 6/11/92

WYBONG ROAD EAST OF ROXBURGH ROAD

DAY EASTBOUND WESTBOUND
Rigid Artic Rigid Artic
Car Bus Truck Truck Car Bus Truck Truck
Weekday 9% 1% 0% 5% 94% 1% 1% 4%
Saturday 7% 0% 1% 2% 9%% 0% 2% 2%
Sunday 2% 0% 2% 6% 93% 0% 2% 5%

Table 2.5 summarises the hourly flows on Denman Road west of Thomas Mitchell Drive. The
average weekday flow was some 2680 veh/day, reducing to just under 2100 veh/day on the
Saturday and about 1400 veh/day on the Sunday. The two:way hourly flows are relatively
constant over the day, from about 6.00am to about 6.00pm, with a peak of 218 veh/hr in the
period 3.00-4.00pm. This period corresponds with the end of the day shift at the nearby
industrial/mining developments. The morning peak period is less pronounced. With the
Saturday flows, while the total daily flows are lower than the weekday flows, there are still
peak periods, in the period 11.00am to 1.00pm, of up to 210 veh/hr. These peaks probably
relate to Saturday shopping trips. Over the week, the average weekly traffic flow was 2416

veh/day.
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TABLE 2.5 CURRENT TRAFFIC FLOWS: 31/10/92 - 6/11/92

DENMAN ROAD WEST OF THOMAS MITCHELL DRIVE

PERIOD WEEKDAY SATURDAY SUNDAY
EB WB Total EB WB Total EB WB Total

0-lam 8 i 15 12 10 22 17 12 29
1-2 4 4 8 3 ! 10 6 4 10
2-3 3 3 6 2 3 5 2 < 6
3-4 3 6 9 13 6 19 0 3 3
4-5 8 4 12 4 8 12 2 & 4
5-6 20 21 41 10 18 28 3 8 11
6-7 94 AL 165 45 27 72 19 10 29
7-8 98 68 166 32 60 92 12 23 3
8-9 110 66 176 101 70 171 19 19 38
9-10 102 69 171 75 70 145 33 29 62
10-11 103 72 178 127 80 207 43 64 107
11-12 98 730 17 38 9 184 46 63 109
12 - 1pm 92 87 179 100 110 210 51 48 99
1-2 90 80 170 62 8 148 58 60 118
2-3 85 91 176 60 57 117 61 57 118
3-4 103 113 218 56 59 115 72 50 122
4-5 103 113 216 43 57 100 51 44 95
5-6 84 102 186 47 59 106 51 49 100
6-7 54 73 127 48 50 98 62 26 88
7-8 42 53 95 43 35 78 48 31 79
8-9 15 32 47 24 19 43 20 29 49
9-10 23 33 56 15 24 39 19 26 45
10-11 30 33 63 13 30 43 23 13 36
11-12 11 22 33 i 20 32 10 7 17
24 Hour 1383 1298 2681 1037 1059 2096 728 683 1411

Average Weekly Flow = 2416

Peak period intersection turning movements were surveyed in October/November 1992 at two
intersections, at Wybong Road/Roxburgh Road and at Denman Road/Thomas Mitchell Drive.
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The survey periods covered were 6.30-9.00am and 2.30-5.00pm. At the Denman Road
intersection the hours of peak traffic flow were 6.30-7.30am and 3.00-4.00pm, corresponding
to the start and finish of the standard 7.00am to 3.00pm day shift at the adjacent
industrial/mining developments. The traffic turning movements at these intersections in these
peak hours are shown on Figure 2. Also shown on Figure 2 are the turning movements at the
Kayuga Road/Wybong Road intersection and in Kayuga Road at the Hunter River Bridge, as
counted on 17th July 1991.

Figure 2 indicates moderate turning flows at the Denman Road/Thomas Mitchell Drive
intersection, with the highest flows being the left turn from Denman Road East
(Muswellbrook) into Thomas Mitchell Drive in the morning and the return right turn
movement from Thomas Mitchell Drive to Denman Road East in the afternoon, presumably
being commuter movements between Muswellbrook and the industrial/mining areas off
Thomas Mitchell Drive. The through movements along Denman Road are not high, at up to
about 100 veh/hr.

At the Wybong Road/Roxburgh Road intersection the peak period flows are very light,
particularly in the morning. Movements into and out of Roxburgh Road are minimal. Traffic
flows build up slightly more over Wybong Road leading to the Kayuga Road intersection, but
not to any significant degree. All movements at the Wybong Road/Kayuga Road intersection
are light.

To provide a basis for estimating the diversion of existing traffic onto the proposed new link
road between Denman Road and Wybong Road, an origin-destination survey was undertaken
in the morning peak period at the Denman Road/Thomas Mitchell Drive and Wybong
Road/Roxburgh Road intersections. Over the 6.30-9.00am and 2.30-5.00pm periods vehicle
number plates were recorded, together with the quarter-hour period in which they passed
through. An attempt was then made to match the plates between the two intersections. Over
the 2 1/2 hour morning period there were only three vehicles that passed through both
intersections. Two of these were eastbound in Wybong Road and turned left from Denman
Road into Thomas Mitchell Drive, while the third was initially observed travelling eastbound
on Denman Road and then westbound on Wybong Road. In the 2 1/2 hour afternoon period
there was only one vehicle that travelled through both intersections.

The potential for existing traffic to use the proposed link road is in proportion to the traffic
flows in Wybong Road. In the morning peak hour these are very low, with a two-way flow east
of Roxburgh Road of 16 veh/hr. Over the 2 1/2 hour survey period this number was 90
vehicles. (The "peak" flow at this intersection was in the 8.00-9.00am period.) There would
be more potential for the use of the link road in the afternoon, with the two-way flow in the
3.00-4.00pm period on Wybong Road being 74 veh/hr. However the lack of number plate
matches in the afternoon indicates that the demand would be very low.

As well as providing a direct link from Wybong Road to Denman Road and Thomas Mitchell
Drive, the link road would also be of value to drivers between Wybong Road and the New
England Highway South. These vehicles would not at present divert down Denman Road to
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come back along Thomas Mitchell Drive, to get to the Highway. They would be expected to
remain on the Highway through Muswellbrook. However the numbers of such vehicles would
be relatively low, given the total traffic flow in Wybong Road.

Based on the survey and making allowance for traffic to/from the Highway South, the
assessment in Section 4.2 assumes 2 veh/hr southbound and 1 veh/hr northbound in the 6.30-
7.30am period for base traffic on the link road and 3 veh/hr southbound and 7 veh/hr
northbound in the 3.00-4.00pm period, again for base traffic on the link road. The latter
figures are greater than indicated by the matched sample but have been put at a higher level
to take more account of the potential for traffic travelling to/from the Highway South.

These base traffic flows are for existing traffic patterns. If there is another coal mine
developed to the north of Wybong Road then the base flows would increase.
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3.0 DESCRIPTION OF PROPOSED MINE OPERATION
3.1 General

The mine is to be developed to produce approximately 7 Mtpa of run-of-mine (ROM) coal
over a period of 21 years, the duration of the expected lease grant. Coal will be hauled to
dump hoppers located on the western and eastern sides of the mine and transferred by
overland conveyor to a washing plant situated in the southwest corner of the lease. The
washery will be a 1200 tph heavy medium plant with cyclones and spirals for the treatment of
finer size fractions. A 200,000 tonne ROM stockpile will be constructed to provide feed to the
washing plant. A 500,000 tonne clean coal stockpile will also be established. Washed coal will
be loaded onto unit trains on a rail loop off the Ulan/Muswelibrook railway located in the
southwest corner of the lease.

All coal transport off the site will be by rail. There will be no road transport of coal, even

during any rail strikes.

Figure 3 shows the overall layout of the mine and adjacent roads at about year 21. The office,
workshops and a bathhouse are to be located at the southwest corner of the site. The mine
requires the closure of Bengalla Road over its entire length from Wybong Road to the railway.
A new link road is proposed to be constructed from Denman Road, at a point about 800 m
west of the Thomas Mitchell Drive intersection, to join Wybong Road at a point about 1.9 km
east of the Roxburgh Road intersection. This link road will incorporate a new bridge over the
Hunter River. In addition, the road will be bridged over the railway line. Site access off this
link road will be from an intersection at the southwest corner of the site, adjacent to the
office/mine facilities.

3.2 Schedule of Activities

The first construction activity for the Bengalla project will be the construction of the link road
and associated bridges. This work will be carried out as expeditiously as possible to minimise
the use of local roads for the delivery of construction materials and equipment. It is
anticipated that this link road will be commissioned within 12 months of the decision to
develop Bengalla being made. Some construction work on the dragline and some site facilities
may commence prior to the road being fuily commissioned. The majority of construction work
will occur in the twelve months prior to the production of coal. The link road will be available
as access for these works.

Prior to mining commencing, it will be necessary for all land directly affected by mining to
have been purchased or for agreements to be entered into with landholders for the Joint
Venture to use those properties. For those properties which are not vacated, alternative
access will be provided to those properties prior to Bengalla Road being closed. It is
anticipated this road closure will occur in the later stages of the construction period.
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The rail balloon loop will be built before any coal is transported from the site. Thus, there will
be no road transport of coal, either during the early mine development stage or during any rail
strikes.

The workforce will be built up over a five year period, with the following total numbers:

Year Workforce
-1 40

], 120

2 145

3 225

4 258

The workforce of 258 is the number that will be present on any one day. With the mine
working a five panel roster, the total workforce will be 300. The shift times and staffing at the
full workforce level will be:

Shift Period Mine Staff Office Staff
Roster 3-panel Day

11pm to 7am 20 45 6

7am to 3pm 20 45 7 44

3pmto 11pm 20 45 6

Thus, there will be a total of 71 staff for the evening and early morning shifts and 116 staff for
the day shift.

3.3 Traffic Generation and Distribution

It should be assumed that all staff arrive in the quarter hour period before the start of a shift
and leave within the quarter hour period after the completion of a shift. Movements will
probably be relatively "peaked" during these shift change times.

In the traffic analysis, no allowance has been made for staff vacancies or sick leave. Based on
the current transport arrangements of staff at the Costain Resources Limited Ravensworth
mine, it is expected that mine staff will carpool, with an average of two persons per car, but
that office staff will not. It is further assumed that all staff arrive by car. At Ravensworth we
understand that there are car pools with considerably more than two vehicle occupants. The
assumption provides for some mine staff to not carpool, to balance those with larger than
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average carpools. When applied to the staff numbers set out above, at full operation the staff
will generate about 40 car trips in the evening and early morning shifts and 80 car trips in the
day shift. Total car movements will be double these numbers. Thus, in the 6.30-7.30am period
there will be 80 veh/hr into the mine and 40 veh/hr out of the mine. In the 3.00-4.00pm period
- the afternoon peak period on the adjacent road network - there will be 80 veh/hr from the
mine. A sensitivity test is also done for the 2.45-3.45pm period, adding the 40 veh/hr arriving
for the evening shift to the 80 veh/hr leaving at the end of the day shift.

In addition to staff movements, there will be daily supplies and service vehicle trips to the
mine. Based on a survey at another coal mine, this is estimated as being up to 20 trips per
day, or 40 movements. If they are averaged over the period 7am to Spm there will be an
average of 4 vehicle movements per hour, every hour. These service vehicle and supply
movements are all assumed to be to/from Muswellbrook.

With the staff movements, an indication of their routes of approach to the mine can be
obtained from a survey of the current residential locations of staff at the Costain Ravensworth
mine. From a sample of 348 staff, the following are their residential locations:

Residential Location Percentage
Singleton & District 45%
Muswellbrook & District 28%
Maitland District 5%
Cessnock District 3%
Branxton District 7%
Aberdeen District 6%
Scone District 3%
Other districts 3%
Total 100%

For the 9% from the North - Scone and Aberdeen - 6% have been assumed to use the
Highway, with 3% using Kayuga Road. This might overestimate the usage of the latter,
although in reality the numbers are relatively small. For traffic approaching via the Highway,
a small proportion has been assumed to use the Kayuga Road/Wybong Road route. The
distance to the main site entrance from the Highway/Aberdeen Street intersection would be
about 11.0 km via the Highway/Denman Road or 12.6 km via Kayuga Road/Wybong Road.
Some drivers might choose the slightly longer rural route, in preference to driving through
Muswellbrook, although the latter provides opportunities for shopping and other activities to
or from work. :

For the 28% Muswellbrook & District traffic, 1% is assumed to travel from Wybong Road
West and 2% from Denman Road West, with the balance travelling via Denman Road East,
from Muswellbrook. The balance of the traffic would be from the Highway South. The
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"Other Districts" has been grouped with this southern group, based on current dwelling
locations. All of this traffic is assumed to travel via the Highway South/Thomas Mitchell
Drive/Denman Road.

Figure 4 shows the resulting peak hour traffic flows, with the addition of the mine worker and
service traffic. The flows include the base traffic through movement along the new link road.
No separate allowance has been made for the effect of closing Bengalla Road. The 192
vehicles per weekday currently on Bengalla Road has not been added anywhere else - it is not
known where current residents of Bengalla Road would relocate to - nor have adjacent traffic
flows been reduced. For instance, the flows at the Wybong Road/Kayuga Road intersection
would logically be reduced. The peak hour movements on Bengalla Road average about 12

veh/hr.
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4.0 TRAFFIC IMPACT OF MINE
4.1 Road Network Changes
Closure of Bengalla Road

Bengalla Road runs through the centre of the Bengalla Coal Development Area. For the
proposed mining operation, it is essential to close Bengalla Road. This road is a local access
road, serving about 16 rural properties. The road ends at the railway line. The direct
implication of the mining will be that current land use patterns will totally change. Thus, some
existing occupiers of the land covered by the mining lease will need to vacate their land. In
addition, some properties in near proximity will also need to be vacated. The Bengalla Joint
Venture is either in control of these properties or would have purchased or reached
agreements with the landholders of these properties before mining began. It would follow that
Bengalla Road should remain open until such time as these properties were vacated or an
alternative access provided.

The land adjacent to the southern end of Bengalla Road is outside of the mine lease area.
This land will still be worked for rural purposes. It will be necessary to connect the new link
road to this southern end of Bengalla Road, to enable activities to continue.

In practice, the new link road replaces Bengalla Road as the local access road, and at the
same time provides a regional connection. While Bengalla Road currently carries an average
of 190 veh/weekday, the new link road will carry about 120 veh/hr in the peak hour, south of
the mine entrance, with a substantially lower flow at its northern end.

We conclude that the closure of Bengalla Road and its replacement by the proposed link road
would be appropriate.

Construction of New Link Road

The route of the proposed new link road is shown on Figure 3. It would be constructed with
a design speed of 80km/hr. At the Denman Road end, it starts about 800 m west of the
intersection with Thomas Mitchell Drive. An AUSTROADS Type C intersection is proposed
for Denman Road/Link Road. The option of joining Denman Road at its intersection with
Thomas Mitchell Drive was considered. This would ideally have required a large roundabout.
In theory, this would better provide for a western bypass of Muswellbrook. A single
intersection makes the road network look neater on paper than two offset intersections. In
practice, based on the origin/destination survey discussed in Section 2.2, the very low base
traffic flows that would divert to the new route would not require the single intersection. The
spaced T-junctions would suffice, with the additional benefit of being cheaper and not having
the same difficulties with property boundaries and with the proximity to existing dwellings.
We conclude that the proposed intersection location is appropriate for the purpose, while
retaining benefits for regional traffic, should that traffic increase in the future.
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The Link Road would have a two-lane undivided carriageway, with a bridge over the Hunter
River and a second bridge over the railway line. The Hunter River bridge will be built
approximately one metre above the 1 in 100 year flood level. The road will be built up on
either side of the bridge. The railway bridge would provide a safe crossing for vehicles and
trains.

At the south-west corner of the site, the Site Access Road would join the Link Road in an
AUSTROADS Type C intersection. Details of the AUSTROADS intersection layouts are
reproduced in Figure 5, taken from AUSTROADS "Guide to Traffic Engineering Practice
Part 5 - Intersections at Grade". This Site Access Road would then feed directly into the mine
office and services area, and associated carpark. It would be a two-lane undivided road.

At the north-western end of the Link Road the intersection with Wybong Road would be
constructed to an AUSTROADS Type B standard. Further comment on the design and
operation of these intersections is made in Section 4.2.

As is discussed in the following Section, the projected traffic flows on the proposed Link Road
would be substantially less than the capacity of the road or its intersections. It would provide
an opportunity for future regional traffic flows. Based on current traffic patterns, the usage
of the road by current traffic would be very low. One advantage is that when Wybong Road
is closed for adjacent blasting, as is further discussed in Section 4.3, there would still be a
route between Muswellbrook and Wybong Road West. However the major regional benefit
of the road would occur if there was another coal mine developed to the North - Mount
Pleasant. The Link Road would provide a direct route without requiring traffic from the
Highway South to pass through Muswellbrook. With the estimated distribution of staff for the
subject site - 63% assumed residing to the South of Muswellbrook - this would be a benefit.
It would also provide an alternative route for heavy vehicles. In summary, the proposed Link

Road would provide benefits not only for the Bengalla Mine but also for other development
in the area.

4.2 Impact of Mine Traffic

The impact of the mine traffic has been assessed for the peak shift changeover periods. Based
on current traffic patterns in the area, these peak hours are 6.30-7.30am and 3.00-4.00pm.
Figure 4 reproduces the resulting design peak hour flows at the intersections adjacent to the
site, based on the traffic generation and distribution discussed in Section 3.3.

Intersection of Wybong Road Intersections

At the Wybong Road/Roxburgh Road intersection, the current average peak hour delays,
based on gap acceptance theory, are minimal, being less than one second. The predicted very
low volume of mine traffic added to this intersection would not change this situation and hence
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no upgrading works would be required. It is and would remain a Type A intersection.

At the Wybong Road/Link Road intersection average peak hour delays would be of a very low
order. For the left turn from Wybong Road into the Link Road the flow would not warrant
other than Type A treatment. For the right turn from Wybong Road into the Link Road, the
predicted volumes only warrant Type A treatment. However, Type B treatment is proposed,
as a positive road safety measure. Thus, the probability of right turn traffic affecting the safety
of eastbound traffic on Wybong Road would be substantially reduced.

With regard to sight distance requirements, the Roads & Traffic Authority’s letter of 27th
November 1992 stated that sight distance of 150 metres would be required on all approaches.
We concur that this should be the minimum to be achieved but would prefer, if possible, that
it be increased to 175 metres, to provide a "safe intersection sight distance" for speeds of 80
km/hr. We note that a distance of 150 metres would provide adequate approach or stopping
sight distance for speeds of up to almost 100 km/hr. With the low mine traffic - and other
traffic - predicted to use the northern section of the Link Road, the provision of 150 metres
sight distance would be reasonable. No problems would occur with the eastern Wybong Road
approach. With the western Wybong Road approach, that is eastbound traffic, some benching
of Wybong Road might be required to achieve this 150 metre distance. Details can be worked
out at the road design stage. Note that the location of this intersection has been designed to
maximise sight distance and to minimise the environmental impact of the road construction.
In road network terms, we see no significant merit in this intersection being located at the
Wybong Road/Roxburgh Road intersection.

At the Wybong Road/Kayuga Road intersection the additional traffic from the mine - without
reducing flows due to the closure of Bengalla Road - would still see average peak period
delays to the right turn movement from Wybong Road into Kayuga Road of less than one
second, based on gap acceptance theory. For the right turn from Kayuga Road into Wybong
Road Type A treatment - as currently exists - would be satisfactory. Thus, no intersection

upgrading works would be required.

Kayuga Road

The additional traffic likely to use Kayuga Road, either to the north of Wybong Road or
between the Highway and Wybong Road would be low, with peak period flows of less than
5 veh/hr predicted, based on the assumed residential origins of workers. Thus, there would
be no significant impact on the Hunter River bridge. Note: it is proposed that the new link
road would be used for the delivery of construction material. Limited use only would be made

of other rural roads early in the construction program.

Link Road/Site Access Road
With the predicted peak hour flows, Type A treatment for both the left and right turns is all

16



STARPLETON & HALLAM

that is warranted, based on the AUSTROADS warrants. However, in the interests of the
maximisation of traffic safety, it is proposed to construct a Type C intersection. This would
be beneficial not only for mine traffic but would also allow a very significant increase in non-
mine through traffic on the Link Road, without the need for additional intersection works at
a later date.

The same sight distance considerations applying to the Wybong Road intersection should be
applied to this Site Access intersection.

Link Road/Denman Road

With the projected mine traffic, the predicted average peak period delays to the right turn
movement into the Link Road are less than one second, for the 6.30-7.30am, 2.45-3.45pm and
3.00-4.00pm periods. With the very low right turn flows out of the Link Road delays would
not be an issue. Interms of the AUSTROADS warrants, a Type B treatment for the right
turn into the Link Road would be justified for the morning peak hour but not for the 3.00-
4.00pm afternoon peak hour, where Type A would suffice. For the 2.45-3.45pm changeover
period, a Type B treatment is indicated. With the proposed Type C, with painted medians,
a better than minimum treatment would be provided, to the benefit of traffic safety. For the
left turn movement into the Link Road, Type A treatment would be satisfactory.

With sight distance, given the larger traffic flows on Denman Road, in comparison with
Wybong Road, we recommend that the minimum sight distance to be provided for each
approach would be 175 metres. With the relatively straight alignment of Denman Road at this
point, this should not be difficult to achieve.

Denman Road/Thomas Mitchell Drive

With current peak period traffic flows, based on gap acceptance theory the average peak hour
delay to right turn movements is about one second. The addition of the mine traffic would see
this increase at the most to an average of two seconds. For reference the predicted current
delays to the right turn movement out of Thomas Mitchell Drive to travel to Muswellbrook
are 0.7 and 1.4 seconds for the morning and afternoon peak hours respectively. The addition
of the mine traffic in these periods would see these increase on average to 1.0 and 1.9 seconds
respectively. In the 2.45-3.45pm period, with the shift overlapping, the future delay to this
right turn movement would be 1.7 seconds, on average. Thus, there would be no traffic
efficiency problems at this intersection.

In terms of intersection layout, it currently has a Type B left turn treatment for the movement
from Denman Road East into Thomas Mitchell Drive. The right turn treatment from
Denman Road West into Thomas Mitchell Drive is Type A. In the current 6.30-7.30am
period, a Type B treatment for this movement is marginally required. Type A is adequate for
the current afternoon peak period. With the addition of the mine traffic Type B treatment
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would be warranted in the afternoon as well as in the morning. Thus, it would be desirable
to upgrade the intersection to a Type B right turn treatment.

In theory, a contribution for this work could be requested from the Bengalla Joint Venture for
this work. However, with their proposed construction of the Link Road at a higher standard
than required just for the mine - a standard that provides for future regional traffic growth -
there is a strong argument that the Bengalla Joint Venture has already provided an adequate
contribution towards roads in the area. The funding of the work should be discussed further
between the RTA and Muswellbrook Council.

Other Denman Road Intersections

We note that the RTA have requested comment on further traffic management required on
intersections along Denman Road, including the signalised intersection with the New England
Highway. We have reviewed this. Bearing in mind the projected additional peak hour traffic
from the mine - a maximum of 25 veh/hr additional in any direction - and the current level of
flows, no additional traffic management would be necessary. The Highway traffic signals
should be able to cope with this level of increase through the normal vehicle-actuated
operation.

4.3 Temporary Closure of Wybong Road

With the mine lease area being very close to Wybong Road, during any blasting near the road,
there would need to be short-period road closures. The Bengalla Joint Venture estimate that
these closures would last about 10 minutes. The estimated frequency would be two-to-three
times over a three week period, and then nothing for about two-to-three months. At the
higher end of the figures this would indicate about 18 closures over a 12 month period,
averaging one every 20 days.

During the proposed closures, it is proposed that mine staff control traffic. We understand
that this is a standard procedure in other areas, such as on Wallaby Scrub Road. While
Wybong Road provides a regional access facility, its traffic flows are of a low order. As Table
2.3 indicates, the average two-way weekday flow is 715 veh/day. Between 7.00am and 6.00pm
the average two-way hourly flow is 48 veh/hr. In any 10 minute road closure period the traffic
would thus average 8 vehicles. While the mine might add the occasional extra vehicle to
these current flows, the closure of Bengalla Road could reduce the flow. With eastbound
traffic on Wybong Road, if it had a destination in Muswellbrook or to the South, it would be
able to divert to the Link Road, subject to appropriate control at the point of closure. This
would reduce the impact of the closure.

We understand that the Bengalla Joint Venture will own or will have entered agreements with
landholders for all properties on the northern side of Wybong Road opposite the site. Thus,
there would not be local access problems during any closure.
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The alternatives tothe short closures would be to either not mine up to the northern boundary
or to construct an alternative bypass road parallel to Wybong Road to the North. Both of
these alternatives would be expensive. Cutting off 500 m x 2 km worth of coal would be very
inefficient and wasteful. Diverting the road 500 m to the North would be costly, affect more
properties and overlay coal reserves in any event. When consideration is taken of the duration
of closure and the traffic volume affected, we conclude that the temporary closures would be
acceptable.

In terms of requirements for road closures under the Local Government Act, we believe that
it would not come under Section 269A. The closure should be regarded as analogous to a
closure for road construction or maintenance.

As well as appropriate control at the point of closure, advance warning signs should be erected
on a permanent basis, until such time as blasting along that part of the site is finished. These
signs should indicate the nature of the closure, approximate delays and alternative routes.

On balance, we consider that the implications of the closures would be satisfactory, subject to
satisfactory signposting and closure operation.

19



STAPLETON & HALLAM

5.0 CONCLUSIONS
Traffic Generation and Distribution

1. The proposed mining operation, when fully operating, will employ 116 persons during the
day shift and 71 persons during the evening and early morning shifts. It is estimated that
this will generate about 80 car trips to the site for the day shift and 40 car trips for the
other shifts. Maximum traffic impact will occur at shift change times. In addition to these
flows, there would be a small number of delivery and service vehicle movements, estimated
at 20 trips or 40 movements over the full day.

2. The distribution of the trips can be estimated from the current residential locations of
Ravensworth staff. While only being indicative, this provides guidance. The majority
would be expected to reside to the south of Muswellbrook, over 60%, with about 30% in
Muswellbrook and 10% to the North.

Road Network Changes

1. It is proposed to close Bengalla Road, which bisects the mine site. This road provides
access to adjoining rural properties. These properties would be purchased or have
agreements reached with the owners to enable the mine to be built. Property occupiers
will need to vacate the site before Bengalla Road is closed or alternative access provided.
Access to properties to the south of the authorisation area will be provided along the Link
Road or Bengalla Road.

2. A new Link Road will be built between Denman Road - 800 metres west of Thomas
Mitchell Drive - and Wybong Road - east of Roxburgh Road. This will provide all access
into the mine as well as providing for regional traffic movement. Based on
origin/destination surveys, there would be very limited usage of this link in the short term
by non-mine traffic. The possible development of a new mine to the North could increase
the traffic flows.

3. Itis proposed to construct AUSTROADS Type C intersections at the Denman Road/Link
Road and Link Road/Site Access Road intersections, with a Type B intersection at the
Link Road/Wybong Road intersection. These intersection standards are in excess of the
minimum required and would provide a safe traffic environment. We recommend that
minimum sight distances of 150 metres at these intersections be provided, as requested by
the Roads & Traffic Authority. Sight distances of 175 metres would be preferred.

Traffic Impact of Proposed Mine

1. The impact of the closure of Bengalla Road will be to remove access to properties
adjoining this road. All properties within or close to the mining lease area will owned by
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the Bengalla Joint Venture or agreement will have been entered into with landholders.
Any properties which access Bengalla Road will be provided with alternative access where
necessary. The current average weekday traffic flow in Bengalla Road south of Wybong
Road is 192 veh/day. The construction of the new Link Road will provide the opportunity
for access to the southern end of Bengalla Road, should existing rural uses in this area
continue.

. The impact on traffic efficiency on the adjacent intersections will be very low, with low

levels of delay predicted in the peak periods.

. The impact on traffic safety will be acceptable, with the high standard of intersections

proposed. The design standard of the intersections to be built on the new Link Road is
higher than the minimum necessary.

. At the Denman Road/Thomas Mitchell Drive intersection, upgrading to a Type B right

turn treatment for the movement into Thomas Mitchell Drive would be desirable. It is
currently warranted with morning peak hour flows. The addition of mine traffic would also
warrant this treatment in the afternoon peak period. With the public benefit following
from the construction of the new Link Road, to the standard proposed that provides for
future regional traffic growth, we do not consider that the mining developer should
necessarily be responsible for the upgrading of this intersection. Further discussion needs
to be held in this regard.

. All coal will be transported by rail. There will be no road transport of coal, even during

rail strikes.

. Wybong Road will need to be closed at a maximum frequency of once every 20 days,

averaged over the year, with the duration of the closure being about 10 minutes, to enable
blasting to safely proceed on the mine site adjacent to the road. Wybong Road currently
carries an average two-way weekday traffic flow of 715 veh/day, averaging 48 veh/hr during
the day. In any 10 minute period there would be an average of 8 vehicles. Provided that
there is adequate control by mining staff of the closure and that signs are erected in
Wybong Road advising the public that occasional closures will be experienced, and advising
of alternative routes - such as the new Link Road - we consider that the short-period
closures would be acceptable.
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1.0 INTRODUCTION

The proposed Bengalla Mine project will be located 3 km west of Muswellbrook in the Upper Hunter
Valley in New South Wales. The opencut mine will produce 7 Mtpa of raw coal (5 to 5.5 Mtpa

saleable coal) for the export market, and employ a total of 300 personnel.

This report examines the social and economic background of Muswellbrook, and the likely impacts that

the mine’s development will have on the existing socio-economic conditions.

2.0 SOCIAL AND ECONOMIC PROFILE OF
MUSWELLBROOK

The local government area of Muswellbrook has been characterised by a steady population growth
since the mid 1970s, attributable mainly to the expansion of the power generation and mining
industries. The mining industry has acted as a stimulus in demand for goods and services which has

resulted in a broadening of the district’s economic base.
21 POPULATION

The whole Hunter Region between the years of 1976 and 1981 experienced an increase in population
growth as a result of retirement led migration and resource development in power production, mining
and smelting operations. The recession of the early 1980s affected the region’s industrial developments
and caused setbacks in certain sectors such as metals manufacturing, with consequent reduced

population growth in the affected areas.

Growth in the Hunter Region as a whole has steadied as a result of resource demand factors in recent
years. Muswellbrook local government area displayed significant growth throughout the 1970s and
1980s, but its previously high rate of growth contracted significantly in the 1986 to 1991 intercensal
period.

Table 1 shows the population change experienced by Upper Hunter local government areas in the
intercensal periods of 1976 to 1981, 1981 to 1986 and 1986 to 1991.

Table 2 shows the Department of Planning medium population projections for the period 1991 to 2006
for the Upper Hunter sub-region and the whole Hunter Region (the latest projections available).
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, TABLE 1
UPPER HUNTER SUB-REGION - POPULATION CHANGE 1976 - 199%

Statistical Population Change Average Annual Rate %

Local Area 1976 1981 1986 1991 76/81 | 8188 | 86/91
Merriwa 2,252 2,330 2,353 2,384 0.69 0.20 0.26
Murrurundi 2,357 2,228 2,299 2,368 -1.09 0.64 0.60
Scone 7,382 8,330 9,298 9,375 2.57 2.32 0.17
Muswellbrook 11,520 12,978 14,892 15,117 2.53 295 0.30
Singleton 12,359 15,211 17,277 18,583 4.62 2.72 1.51
Sub-region Total 35,870 41,077 46,119 47,827 2,583 2.18 0.74
Total for Whole Hunter Region 422,268 | 458,772 | 482,775 | 513,388 1.73 1.05 1.27
Source: Australia Bureau of Statistics 1976, 1981, 1986 and 1991 Census Data

In the early 1980s it was expected that Muswellbrook would continue to experience a steady rate of
population growth, stemming from the industrial, commercial and mining industries expanding and
consolidating their positions within the local government area’s widening economic base. However,
between 1986 and 1991 the actual annual rate of growth dropped dramatically to 0.30 per cent. The
Department of Planning predicted an annual growth rate of between 0.64 per cent and 1.01 per cent
for the period 1991 to 1996. However, in the light of the recent slowing in growth, this probably

overestimates future growth rates.

Muswellbrook has a relatively young population with a high proportion of children including almost
10 per cent under the age of 4 years. Males make up 53 per cent of the population (ABS, 1992).

UPPER HUNTER SUB-REGION - PUL;A?mtS PROJECTIONS (MEDIUM GROWTH RATE)
Local Government Area 1991 1996 2001 2006
Merriwa 2,400 2,300 2,200 2,100
Murrurundi 2,300 2,200 2,100 2,000
Scone 10,000 10,300 10,600 10,800
Muswelibrook 15,800 16,400 17,000 17,600
Singleton 18,500 19,200 19,900 20,500
Sub-region Total 49,000 50,400 51,800 53,000
Total for Whole Hunter Region 515,200 534,700 551,600 565,800
Source: ‘
Population Projections for Non-Metropolitan Local Government Areas in NSW 1991 to 2016, prepared by
the Demographic Unit, Department of Planning, 1990.
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2.2 ECONOMIC ACTIVITY

The economy of the local government area of Muswellbrook expanded in the 1981 to 1986 intercensal
periods. During that time, coal mining activities increased and there was a corresponding expansion of
the service industry sector. The manufacturing and wholesale/retail sectors strengthened while

agriculture remained steady.

During 1986 to 1991, the wholesale/retail trade and community services and manufacturing sectors
strengthened further, but there was a significant decline in construction and in the electricity/gas/water

servicing sector. Coal mining and agricultural activities declined to a lesser extent.

Agriculture is still the most visually prominent land use in Muswellbrook, ranging from intensive
cultivation on the floodplain to grazing on the valley sides. Beef cattle has just surpassed milk as the
most valuable agricultural product in Muswellbrook, closely followed by grapes. Lucerne and pasture
hay are valuable crops. In 1989/90 the total value of livestock production was $21.2M and cropping
was valued at $10.27M, including $7M in grape production (Australian Bureau of Statistics 1990).
Within the Bengalla Mine Authorisation area dairying is the most valuable activity, followed by lucerne
hay and beef production (Department of Agriculture 1992).

In 1988/1989 the 17 manufacturing establishments within Muswellbrook had a turnover of $40.6M and
paid $7.6M in wages and salaries to 342 employees (Australian Bureau of Statistics, 1992).

Three coal mines are currently operating in Muswellbrook. Bayswater No. 2 and Drayton are opencut
mines and Muswellbrook No. 2 is a combined opencut and underground mine. The annual raw
production from the three mines was over 7.2 Mt in 1991/1992, valued at about $280M. These three
mines currently employ approximately 966 people (Joint Coal Board, pers. comm., August 1993).
Dartbrook underground mine, which is predominantly within Muswellbrook local government area, has

recently commenced construction.

Table 3 indicates the importance of the coal industry to the Hunter Region as calculated by the Centre
for Transport Policy Analysis, University of Wollongong (1991).
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 TABLESZ
COAL IN THE HUNTER : TOTAL IMPACTS ONTHE
Bl - REGIONAL ECONOMY 1989/00: :
Direct Flow - On Total
Output $§ million 424.0 237.44 661.44
Income $ million 230.0 151.8 381.8
Employment (persons) 11,400 10.944 22,344
Source: Centre for Transport Policy Analysis, University of Wollongong (1991).

The coal industry is a production industry and thus its effects are directly quantifiable by the use of
multipliers (refer Section 3.6). The table indicates the total impact on the regional economy in
1989/1990 when, in output terms, the coal industry was worth $661M to the Hunter Region,
contributing $382M to regional income, and directly and indirectly employing over 22,000 people.

According to the Centre’s research, the coal industry is the third largest contributor to regional output
(95 per cent), the fourth largest contributor to regional income (8.1 per cent), and the third largest
exporter (17 per cent). The industry is also a very important provider of employment (12.8 per cent).

23 EMPLOYMENT

All industry sectors throughout the Upper Hunter sub-region expanded in terms of employment levels
during the 1981 to 1986 intercensal period, with the exception of agriculture and communication which
experienced minor declines in some areas. During the 1986 to 1991 intercensal period employment
levels throughout the sub-region tended to expand in the wholesale and retail, manufacturing, and in
all the social, financial and business service sectors (Table 4).

In Muswellbrook in 1991, 15.1 per cent of the working population was directly employed in the mining
industry, closely followed by 14.6 per cent in the wholesale and retail trade. The next largest areas of
employment were community services and electricity, gas and water, both with 10.7 per cent, and
agriculture with 9.2 per cent (ABS, 1993).
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- TABLE4 _
" EMPLOYMENT. BY INDUSTRY FOR UPPER HUNTER SUB-REGION
Merriwa Murrurundi Muswellbrook Singleton Scone
1981 1986 | 1991 1991 1881 1986 | 1991 1991 1981 1986 | 1991 1991 1981 1986 | 1991 1991 1981 1986 1991 1991
% % % % %

Agriculture 450 428 421 426 419 442 367 36.2 681 655 616 9.2 735 735 675 8.0 889 864 929 223

Mining 39 27 22 22 || 16 11 12 1.2 726 1073 1017 15.1 1148 1731 1689 19.9 144 254 273 6.6

Manufacturing 20 15 28 28 2 16 51 5.0 n 359 364 507 7.5 242 251 320 38 398 437 468 11.3

Electricity, Gas,

Water 9 12 15 1.5 8 16 21 2.1 656 982 720 10.7 251 388 356 42 119 225 176 42

Construction 61 35 40 40 60 48 48 47 “ 616 785 307 46 656 470 506 6.0 267 373 223 54

Wholesale, Retail

Trade 93 98 116 1.7 102 96 92 9.1 653 694 979 14.6 729 | 1080 | 1257 14.8 430 501 523 126

Transport, Storage 38 27 21 21 91 110 58 57 200 212 211 3.1 246 276 246 29 123 128 108 26

Communication 26 21 12 1.2 17 18 25 25 || 79 52 61 09 79 54 24 0.3 48 48 33 0.8

Finance, Property ||

Business Services 29 21 25 25 27 26 85 5.4 247 327 444 6.6 329 377 516 6.1 126 158 206 5.0

Public Admin. and

Defence 61 64 47 48 35 38 45 44 178 212 209 3.1 1032 998 1055 124 124 177 130 3.1

Community Services 98 101 11 11.2 86 104 100 9.9 484 620 717 10.7 n 604 676 917 10.8 460 505 551 133

Recreation, personal

and Other Services 45 47 45 46 45 45 57 56 331 396 430 6.4 27 328 455 5.4 194 234 244 59

Not Classifiable 115 10 3 0.3 100 12 0 59 52 9 0.1 91 63 27 0.3 35 18 6 0.1

Not Stated 37 83 8.4 29 83 82 | 483 160 489 7.3 615 162 443 5.2 345 113 287 6.9
“ TOTAL 1083 943 989 | 100% 1028 1011 1014 | 100% 5762 6584 6716 | 100% 7028 7599 8486 | 100% 3702 4035 4157 | 100%
“ Source: Australian Bureau of Statistics Census 1981, 1986 and 1991 :IJ
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The New South Wales coal industry has experienced a number of cycles in the level of employment
over the last decade. Following the award restructuring decision of the Coal Industry Tribunal in
September 1988 and improved world coal trade conditions, general employment prospects in the
industry improved during the early part of 1989. By June 1990 coal industry employment reached a
total of 17,313 persons. The decline in employment from 1990 to 1992 related primarily to
rationalisation of manning and the closure of several underground mines (Joint Coal Board, 1992).
Between June 1990 and June 1992, total employment fell by 1,493 positions, however, there was
actually an increase in employment within open cut coal mines during this same period. Table 5

provides an overview of industry employment.

: S TABEE S G
EMPLOYMENT - NSW COAL MINES -
June 1989 June 1890 June 1991 June 1992
UNDERGROUND MINES 12,626 12,372 11,425 10,724
Singleton - NW 1,475 1,381 1,231 1,176
Newcastle 4924 4,871 4,546 4,032
Waest 1,496 1,543 1,538 1,559
South 4,731 4,577 4110 3,957
OPEN CUT MINES 4,552 4,941 5,008 5,096
Singleton - NW 4,180 4,541 4,620 4,680
Newcastle 82 81 80 107
West 320 319 308 309
ALL MINES 17,178 17,313 16,443 15,820
Source: NSW Coal Year Book 1990 to 1991 and 1991 to 1992, Joint Coal Board.

Preliminary figures from the Joint Coal Board indicate that as at June 1993 total employment within
New South Wales coal mines had fallen further to 14,480. In the Singleton - North West District,
approximately 5,500 were employed in all mines in June 1993. Approximately 966 of these jobs were

in the three mines at Muswellbrook.
24 UNEMPLOYMENT

According to estimates by the Department of Employment, Education and Training (DEET) there
were 696 persons unemployed within the Muswellbrook local government area in the December
quarter of 1992 (the latest estimates available), an estimated unemployment rate of 9.2 per cent. In
the same quarter, Merriwa had an unemployment rate of 9.1 per cent, Murrurundi 11.0 per cent, Scone
7.3 per cent and Singleton 9.6 per cent (DEET, 1992).
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Local labour sources within the district are good, especially within the categories of semi-skilled and
unskilled workers, and could provide a source of workers for both the construction and operational
phases (Muswellbrook CES Manager, pers. comm.). The local Commonwealth Employment Service
(CES) Branch has expressed a willingness to organise suitable Skills Training courses to prepare local

unemployed persons for appropriate job opportunities within a new mine development.

There is currently a pool of unemployed experienced underground miners within the Hunter region,
resulting from recent underground mine closures. The Northern District of the United Mineworkers

Federation of Australia (UMFA) has approximately 800 retrenched workers registered (August, 1993).

The Australian Collieries Staff Association (ACSA) had 140 retrenched technical/professional staff
registered in July 1993. Approximately haif of these personnel are either resident in the Upper Hunter
or would commute from the Lower Hunter (pers. comm ACSA Industrial Officer).

2.5 HOUSING

Rental accommodation in the form of vacant dwellings and residential flat buildings is limited within
Muswellbrook.

Muswellbrook Council proposes to develop land at South Muswellbrook and create approximately 200

allotments for future housing requirements.

Temporary accommodation is available in Muswellbrook’s caravan parks, hotels and eight motels (with
a total 212 units). There are also caravan parks at both Denman and Sandy Hollow, plus a motel in
Denman. Temporary accommodation is also available in Singleton’s caravan park, hotels and five
motels (with a total 210 units), and in Scone’s caravan parks and five motels (with a total of 103

units).
2.6 EDUCATION, HEALTH AND COMMUNITY SERVICES

Muswellbrook’s two state primary schools with current enrolments of about 600, are predicting a
growth rate of about 6 per cent over the next five years, by which time they will be large Class 1
schools. Muswellbrook High, with about 940 students is growing steadily and is predicted to reach
about 1,100 in five years. Denman Primary School, with about 200 pupils is fairly stable.

There are also Catholic primary schools in Muswellbrook and Denman, and regional Catholic
secondary schools in Singleton and Aberdeen. Scone Grammar caters for both primary and secondary

students.
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Both the Department of School Education and the Catholic Education Office have advised that a

reasonable increase in enrolments as a result of this development could be absorbed. The public

schools in Muswellbrook are, however, nearing optimum maximum size.
Muswellbrook has one tertiary establishment, the TAFE College catering for a number of courses.

Muswellbrook’s 80 place Pre-School (I and II) and Aberdeen Pre-School are currently meeting the
demand for enrolments. There is a strong demand for Family Day Care, and out of school hours care
for 5 to 12 year olds is also under-serviced. The 40 place Long Day Care Centre in Muswellbrook has
a few vacancies, but the cost of both long day care and pre-school enrolment is a restraining factor.
The Pacific Power/Council Day Care Centre planned to open by the end of 1993 in Muswellbrook will
provide 22 long day care places for children of Pacific Power employees and 11 general community

places.

Health services are provided throughout the whole of the Hunter Region by the Hunter Area Heaith
Service. The Upper Hunter Community Health Team is based in Muswellbrook and provides a
comprehensive range of services to the local government areas of Merriwa, Muswellbrook, Murrurundi

and Scone.

Denman has a Community Hospital providing basic medical needs and supported by a community
based programme. Muswellbrook District Hospital provides an increased range of services, including

acute and elective surgery practices.

The Upper Hunter Community Health Team provides information, assistance and counselling with
regard to the physical and emotional health of individuals and families located within their jurisdiction,
whilst assistance from specialised health care professionals located in the Lower Hunter is at times
called upon. The Community Health team’s services are just meeting the referrals currently being

experienced.

Muswellbrook has a wide range of sporting and recreational facilities. The "traditional® forms of sports
currently available to interested persons include soccer, golf, cricket, swimming, rugby union, rugby
league, netball, softball, tennis, athletics, squash, basketball, touch football and equestrian activities.
There is also provision for such activities as aerobics, gymnastics, dancing and judo, plus a wide range

of recreational and service clubs.

There are two youth centres in Muswellbrook and one operating part-time in Denman. One of the

Muswellbrook centres runs an after-school programme for 11 to 16 year olds.
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3.0 SOCIAL AND ECONOMIC IMPACT OF THE
BENGALLA MINE PROJECT

31 CONSTRUCTION WORKFORCE

It is estimated that a 24 month period will be required for the construction of buildings and facilities
associated with the Bengalla Mine project.

During the 1980s, the Hunter Region demonstrated the capacity to undertake large construction
projects such as mines and power stations. Sufficient capacity exists within the Hunter’s construction

industry to undertake the relevant tasks on the Bengalla project.

The construction workforce is expected to be drawn primarily from the construction industry within
the Hunter Valley. The construction workforce for the mine and associated infrastructure will peak at
250, averaging 160 over the 24 month period. In addition, the coal handling and preparation plant will
require a construction workforce peaking at 200, averaging 90 over 20 months, and the dragline will

require 60 construction workers during 12 months.

Construction firms located within the Hunter Valley have advised that their employees live locally
within the region and would be able to commute daily to the Bengalla Mine site. Additional
personnel, if required, are usually initially sourced locally. If personnel are employed who require
short-term accommodation, sufficient capacity exists within the region in hotels, motels and caravan

parks to satisfy their requirements (pers. comm. various Hunter Valley construction companies).

The Bengalla project is proposed at a time when at least one other new mining project is being
developed in the area and others are at the planning stage. Additionally, some existing mines in the
region are being expanded while the production at others is winding down. As the construction
timetables for the different projects are not identical, some construction workers effectively fill more
than one job. In other words, a construction worker may complete his involvement in one project and

then commence work on another whilst already residing in the district or region.

The Bengalla project has the scope to provide short-term employment for the unemployed, whilst
providing job security for those firms and workers permanently employed within the region’s

construction industry.
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3.2 OPERATIONAL WORKFORCE

The project will employ an average workforce of 300 over the productive life of the mine. Seventy
(70) of these personnel will be technical/professional staff, and 230 will be mineworkers.

The Bengalla Mine will be able to draw upon a pool of experienced miners, skilled tradesmen and

unskilled workers seeking entry into the mining industry.

Past studies in employment characteristics of the Singleton coal mines have revealed that new open cut
mining operations obtain their workforce from local sources and by immigration. Gibbs and Wiggers
(1982) estimated that 62 per cent of the labour for open cut mines was obtained locally whilst the
remaining 38 per cent was via immigration. Eighty per cent of the labour for underground mines was
sourced locally at the time of the study. This difference was explained by the variation in the degree of
commuting from the Lower Hunter (Cessnock and Maitland in particular) with more experienced
underground employees than open cut employees residing in this area.

Since that time, the Shell managed Drayton Opencut Mine began operating in Muswellbrook (1983)
and found that only 21 per cent of its workforce migrated to the district as a result of that project
proceeding. Improvements to highway conditions and to motor vehicles, and the use of car pooling
and mini buses, now makes it possible for mine employees to commute considerable distances to their

workplace.

It is expected that the greater part of the Bengalla workforce will be made up of people already
resident in the area or people prepared to commute from within the Hunter Region. For these
reasons it is anticipated that the 230 mineworkers required for the Bengalla project will be recruited
locally from within the region. Half of the 70 required technical/professional staff is also expected to
be recruited locally. This means that 35 technical/professional personnel would migrate to the area,
and of these up to 20 could choose to live in Muswellbrook while the rest are likely to live in

Singleton or Scone.
33 POPULATION
It is expected that the Bengalla project will increase the local government area population by a

maximum of 80 people. This population increase has been determined by using a base of 20 incoming

new workers and assuming that each is married with two dependant children.



All:11

In practice, the project is likely to employ a mix of single and married personnel, either with or
without children. This possible lower number of dependants would have the effect of reducing the

total number of people migrating into the town below 80.

The construction workforce, which will vary in size during the two year construction phase, is most
likely to be drawn from the existing construction industry within the Hunter Valley. Any short term
increase in population during this period is expected to be small. Because of the short term nature of

the work, construction employees do not tend to relocate their families.

The multiplier effects on population attributable to jobs in a new coal mine are spread over the entire
Hunter Region. The employment multiplier of 1.39 to 2.31 used by the Association of Coal Related
Councils, for example, refers to the overall regional effect (jobs created in the private sector for each
job at the coal mine). Effects in the immediate local area (Muswellbrook township and surrounds) are
likely to be far less. In the current recessionary conditions, many local businesses are operating at less
than full capacity. Those businesses could adequately service/supply the growth in population caused
by immigrating mine employees and their families without having to expand. This will suppress the
multiplier effect on the local population.

34 HOUSING

The Bengalla Mine project will place a demand for both short term rental accommodation and long

term permanent residencies.

For the operational phase, accommodation in the form of housing will be required for the 20 workers
and their families who migrate to the district. The housing required will be both permanent
(purchased) and rental.

Muswellbrook Council has acquired land at South Muswellbrook which is to be developed as a
residential estate catering for approximately 200 dwellings.

Under the provisions of State Environmental Planning Policy No. 25 (SEPP No. 25) - Residential
Allotment Sizes, there is scope for housing density increases within the already established residential
precincts without requiring further expansion of residential areas. SEPP No. 25 facilitates the
development of integrated housing and residential flat buildings within existing residential areas.
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It is expected that the 20 immigrating workers and their families will be adequately provided with
housing in the following ways:

e Residences built on serviced vacant allotments within Muswellbrook and Denman, some of
which could cater for multiple dwellings;

U Rental accommodation that is available in Muswellbrook and Denman; and

. Purchase of private residences in Muswellbrook and Denman.

Short term rental accommodation may be required during the construction phase of the project for
those workers who cannot commute daily to the site. Sufficient capacity exists within the district and
region in the form of motel, hotel, and caravan park accommodation. The owners of Pinaroo Caravan
Park, for instance, are willing to provide temporary accommodation and facilities adjacent to their

existing caravan park to cater for up to 50 construction workers (J. Blenning, pers. comm.).
3.5 EDUCATION, HEALTH AND COMMUNITY SERVICES

Muswellbrook public schools are expected to be approaching optimum maximum size in a few years
time when the commencement of the Bengalla Mine and other planned projects in the area contribute

their immigrating workforces’ children.

Childcare services such as long day care and occasional care may be further strained by this
immigration. Incoming families, separated from their own extended families and friends, tend to need
the support of such services. The childcare initiatives supported by the Federal Government which will
make available funding for the States for the integration of childcare with existing kindergartens and
schools, may be of relevance to Muswellbrook by the time the Bengalla project is operational.

Health facilities should continue to absorb any additional demand resulting from this development.
Recreational and sporting facilities are considered to be adequate to cope with this population influx.
36 LOCAL, REGIONAL AND NATIONAL ECONOMIES

The operational phase of the Bengalla project will have favourable income, employment and industrial
output impacts upon the local, regional and national economies.

In addition to direct impacts from mining activities, the multiplier effect on employment, income and
output in other sectors of the regional economy must be taken into account. Multipliers are

parameters which show the total effect (over a time period) of an initial economic change, e.g. the
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opening of a new coal mine. Multipliers provide a means of assessing the flow-on effects of a change

in economic activity on the regional economy.

An output multiplier indicates the total output effect within the Region (normally measured in value
terms) of an initial increase in output sold (e.g. coal from a new mine). An income multiplier
indicates the total regional effect on income of an initial increase in income (e.g. wages and salaries of
those employed in a new coal project). An employment multiplier indicates the additional regional

employment effect of an initial increase in employment (e.g. jobs within a new mine).

The output, income and employment multipliers used for the Bengalla project are presented in
Table 6.

BENGALLA MINE TOTAL ANWAL.E:AB;;«EC?’SONTHEREGIONAL ECONOW B
Direct bt Flow-on Total
impact Coal Industry Effect Impact
Output $ miilion 296 1.56 166 462
Income $ million 25 1.66 17 42
Employment (persons) 300 1.98 294 594

The three multipliers have been derived by the Centre for Transport Policy Analysis, University of
Wollongong (1991), for the coal mining industry in the Hunter Region. The Centre has used the
demo-economic 2A multiplier which is the most commonly used form of multiplier and which gives the

most accurate picture of economic activity in a region.

The employment multiplier of 1.98 is in the mid range of the figures (1.39 to 2.31) suggested for use in
the New South Wales northern coalfields by the Association of Coal Related Councils as quoted in
Department of Minerals and Energy (1991).

The annual output of Bengalla Mine, upon reaching full production, has an estimated value of $296M
and will impact upon other industries in the supply of goods and services which will be primarily
sourced from within the Hunter Region.

As a result of a direct annual wages and salary value of $25M, regional income is expected to be

approximately $42M.
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Employment will be created both at the mine and in linkage industries such as transport, maintenance
and services. An estimated total 594 additional jobs are expected to be created within the Hunter
Region as a result of the 300 jobs created directly by the mine.

The construction and operation of the Bengalla project will have a significant impact on the revenue

accruing at the various levels of the public sector, these being:

Local Government
. Rates and charges paid by the Bengalla Mine.
8 Rates paid by those employees of the Bengalla Mine not formerly resident in the local

government area,

. Rates paid by other new residents attracted to the area by the indirect effects of the Bengalla
Mine development on economic activity in the area.

State Government

. Coal royalties paid per tonne of coal sold;

- Rail freight paid to the State Rail Authority for the transport of coal from the mine to the
Port of Newcastle;

c Charges paid to the Maritime Services Board for navigation, pilotage and wharfage services;

= Payroll tax levied on the wages of employees whose jobs have been created, directly and
indirectly, by the coal mine development;

. Other State taxes and charges.

Federal Governmens

= Company tax;

. Income tax paid by direct employees of the Bengalla Mine or on income from privately held
coal rights;

. Income tax paid by those employees whose jobs have been indirectly created by the coal mine
development;

. Excise on exports.
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3.7 COMMUNITY CONTRIBUTION

Developments have the potential to increase population and require Council to upgrade services to
cope with the increased demand. Areas affected by developments may include roads and bridges,
drainage, sewerage supply, water supply, car parking, open space, child care, public infrastructure, and
bush fire protection.

Requirements for infrastructure contributions levied must be based on a nexus between a development
and that requirement. The Joint Venture will contribute towards community infrastructure which can

be reasonably attributed to the requirements of the project and associated workforce.

Muswellbrook Council has prepared a Contributions Plan (Development Control Plan No. 5) under
Section 94 of the Environmental Planning and Assessment Act 1979. The document has been adopted
as a guide by Council to determine contributions from developers to offset their impact on the

community.

4.0 CONCLUSION

The Bengalla Mine project has the potential to provide short-term employment for the construction
industry, and 300 permanent jobs at the operational mine.

The project will favourably impact upon the local, regional and national economies, producing
significant flow-on effects for income, employment and industrial output.

It is estimated that approximately 20 workers and their families (a total of about 80 people) will
immigrate into the Muswellbrook local government area, requiring housing or serviced land, and
utilising education, health and other community services. Some of the construction workforce will

require short term accommodation.

Although the shire is reasonably well placed to cater for the demands of an increase in population, the
Joint Venture will contribute towards community infrastructure which can be reasonably attributed to

the requirements of the project workforce and families.



Al11:16
5.0 REFERENCES

Australian Bureau of Statistics, 1990. Regional Value of Agricultural Commodities Produced NSW,
1989-1990.

Australian Bureau of Statistics, 1992. Regional Statistics of NSW. Catalogue No. 1304.1.

Australian Bureau of Statistics, 1992. 1991 Census of Population and Housing (Preliminary Data)
State NSW.

Australian Bureau of Statistics, 1993. Basic Community Profiles. ABS Catalogue No. 2722.1.
Muswellbrook, Merriwa, Murrurundi, Singleton LGAs.

Centre for Transport Policy Analysis, University of Wollongong, 1991. Road Pricing in a Regional
Context: The ISC Scheme and Coal Transport in NSW.

Department of Agriculture 1992. Agricultural Industries and Production within the Authorisation
Area of the Proposed Bengalla Coal Mine and a Two km Radius of the Authorisation Area.
Prepared for Envirosciences Pty Limited.

Department of Employment, Education and Training, 1992. Small Area Labour Market - Australia.
December Quarter 1992,

Department of Minerals and Energy, 1991. A Strategic Study of the NSW Northern Coalfields
prepared by Coal Resources Development Committee. DME 90/11.

Department of Planning, NSW. Hunter Regional Environmental Plan, 1989.

Department of Planning, NSW 1990. Population Projections, Non-Metropolitan Local Government
Areas in NSW: 1991 - 2016.

Envirosciences Pty Ltd, 1992. Muswellbrook Rural Lands Strategy. Prepared for Muswellbrook Shire
Council.

Gibbs, D. and Wiggers, J., 1982. Socio-Economic Implications of Growth in the Hunter Region. 1982
ANZAAS Conference, Sydney.

Joint Coal Board, 1991. New South Wales Coal Yearbook 1990-1991.
Joint Coal Board, 1992. New South Wales Coal Statistics 1991-1992.
Muswellbrook Shire Council. Muswellbrook Local Environmental Plan, 198S.

Muswellbrook Shire Council, 1992. Muswellbrook Shire Community Profile.



APPENDIX 12

ARCHAEOLOGICAL SURVEY



PROPOSED BENGALLA COAL MINE,
MUSWELLBROOK NSW:

Summary of Aboriginal Heritage

January 1993

Prepared for

Envirosciences Pty Ltd &
Bengalla Joint Venture

ELIZABETH RICH
1A Angel Road, Strathfield, 2135.



Bengalla Coal Lease: Summary of Aboriginal Archaeology page 1

1.0 INTRODUCTION

The Bengalla project area is located on the north side of the Hunter
River about 3km west of Muswellbrook in the Hunter valley (see Maps 1
and 2). The Bengalla Joint Venture, managed by Costain Resources
Limited, are proposing to develop an open cut coal mine and
infrastructure in this area. This report summarises the results of a
detailed archaeological survey for this project. The survey was carried
out for Envirosciences Pty Ltd on behalf of Bengalla Joint Venture.

The Project Area

The project area is irregularly shaped and is approximately 4.5km east-
west and 2km-4km north-south. It covers about 13kma2.

Most of the project area lies across hilly country above the Hunter fiats.
A substantial creek flows southwards through the western part of the
project area. The other gullies are fairly short. Steep bluffs stand
above the Hunter flats.

Much of the project area had been ploughed and grazed. The north-
western part of the project area is less disturbed and contains more

intact sites.

2.0 RESULTS OF THE SURVEY

Aboriginal sites and finds of stone artefacts occur across much of the
project area. In all, 39 sites and 17 isolated finds were recorded.

The most important site is a silcrete quarry (extraction) site. This is
located on a ridge near the Hunter flats (see Photo 2). The silcrete is
distinctive, being whitish in colour and with small pebbles in it. In the
past, Aborigihal people carried pieces of this silcrete from the extraction
site to all the other sites in the project area. It was an important

source of rocks for making stone tools.
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: General view in the project area. Taken from a hill high on the northern edge of the project area
and facing south-east. Site B1 is located zlong the gully in the centre-left of the photo. Site B3
is located along the gully in the far left. Sites B2 finds and B3 finds occur on the hill siope
beyond the gully. Site B4 occurs on the ridge top in the right midground of the photo.



Map 2: The Bengalla Project Area
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Photo 2: Part of the silcrete extraction site. Silcrete artefacts and
cobbles occur on the hill slope and can be seen in the eroded areas.

e U i P X

Photo 3: Examples of silcrete artefacts. The ruler is in 1cm intervals.
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2.1 SITES IN THE LANDSCAPE

Sites were found on all land units within the project area - along the
main creek, along some gullies, on rises and bluffs above the Hunter
flats and on slopes and ridge tops. Artefacts were also found on the
Hunter flats but these may have been washed there during floods. The
locations of some of the sites are shown on Figures 1 and 2.

During the survey, notes were made about all the areas where we could
see the ground and so be able to find artefacts. These areas are called
"exposures'. Figure 3 shows the total area in hectares of all the
exposures seen during the survey. It shows that we were able to see
the most ground on the hill slopes and ridges.

Figure 4 shoWs the total number of artefacts recorded during the
survey. The gullies and the main creek have the most artefacts. The
slopes and ridges do not have as many artefacts. The main creek, the
gullies and the low rises above the Hunter flats had the highest artefact
density (see Table 1). The bluffs above the Hunter flats, and slopes and
ridges, had the lowest artefact densities.

Table 1: Artefact Density

No Land Unit Artefact Density
/hectare

1 the Hunter flats 2/ha

2 low rises above the Hunter flats 102/ha

3 bluffs above the Hunter flats 4/ha

4 gullies close to the Hunter flats 35/ha

5 other gullies 96/ha

6 main creek 354/ha

7 slopes & ridges 9/ha

8 silcrete extraction site 47 /ha*

* many artefacts were seen but not all were recorded so the extraction
site has a higher density of artefacts than this.



Fig 1: Cross Scction through the Bengalla Project Area:
the Hunler River through BE2, BIO, B8, BD, B4 & B3I
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Fig 2: Cross Section through the Bengalla Project Area from west o east
through sites B22 — 27, B29, 30, B31, FL1-12, B4, B3 & B2
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Fig 3:

Extent of Ground Visibility in hectares
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Many of the sites and finds had been ploughed in the past. However, an
area in the north-west part of the lease has more trees and may not

have been ploughed. The sites in this area are much less disturbed.

et -- e =
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Photo 4: The north-western part of the coal lease. Sites were found
along the creek and along the gully flowing into the creek on the right-

hand side of the photo.

2.2 THE STONE ARTEFACTS

A variety of stone artefacts were found. On the extraction site the
artefacts occur in all shapes and sizes, and include large cores, big
flakes, big tools, smaller flakes and pieces and a petrified wood backed

blade knapping floor (cluster).

Artefacts recorded on this site are shown on Fig 5. This is a graph
designed to show the size of artefacts. The x-axis (along the bottom) is
a measure of how big the artefacts are; artefacts on the right side are
big, and those on the left side are small. The y-axis (going up the
page) shows the thickness of the artefacts. Fig 5 shows that a very
wide range of artefact sizes and shapes are present on the extraction
site. Graphs showing the artefacts at other sites in the project area
look a bit different.
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It is thought that three stone industries are present in the area. These
are:

1. A large-tool industry;

2. A small flake tool industry; and

3. The microblade industry.

Graphs for these three stone industries look different from each other
and different from the graph for the extraction site (compare Figures 5
g, 7 and 8). The large-tool industry includes large retouched flakes,
pebble tools, axes, hammerstones (see Figure 6) and a broken grindstone.
The small flake tool industry is based on small retouched flakes (see

Figure 6), and the microblade industry was given over to the production

of backed blades (see Figure 8).

Most sites have artefacts from two or three of these stone industries.
Figure 7 includes some large tools although the artefacts at these sites
belonged mostly to the small flake tool industry. There are some sites
that have predominantly (or only) the microblade industry. Figure 8
shows site B30 which is located along the main creek and this site
appears to have been devoted entirely to the production of backed

blades.

The various stone industries tend to be found on different land units.
The microblade industry is concentrated along the main creek and around
the confluences of minor gullies. Small flake tool assemblages tend to
occur along minor gullies and on hill slopes and ridges. Artefacts of the
large tool industry are found on most land units, but occur most
frequently on all land units close to the Hunter flats, and on slopes and
ridges away from the flats. Large tools occur only rarely along the main

creek and infrequently along gullies.

These differences in the distribution of the various stone industries

There were rules about
d (or left behind) in

reflect differences in past Aboriginal behaviour.

what kinds of stone working or stone tools were use

the landscape.

When stone tools are used, bits of blood, hair, or plant fibres can get

It is possible to analyse these residues and find

stuck on the edges.
If we knew what

out what the tools might have actually been used for.



Fig 6: large Tools
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Fig 8: The Microblade Site B30
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jobs had been carried out in the project area it would be possible to
start to understand why different stone tools and industries were found

in different parts of the landscape.

3.0 THE PROPOSED DEVELOPMENT

The layout of the proposed development is shown on Map 3. The open cut
pit would be located in the north-eastern part of the area, mining
progressively from east to west. The coal would be taken from the pit
to a crushing plant and then to a raw stockpile adjacent to the washery
in the south-west part of the project area. The coal would be processed
at the washery and stockpiled. From the stockpile the coal would be
loaded into rail cars and taken, via a rail loop, along the existing

Muswellbrook-Merriwa railway.

An office and workshop complex would be located in the south-west part
of the area. Two new roads would be constructed; one from the complex

to Roxburgh Road, and the other from the complex to Denman Road.

The proposed mine would destroy Aboriginal sites and finds from an
extensive area (see Table 2). At the time of the archaeological study
the proposed development had been designed at an indicative level only,
and precise details on impact on sites around the margins of proposed
works would need to be reassessed once the development has been
pegged out on the ground.

The sites and finds which would probably be effected have already been
substantially disturbed by previous land uses. At this stage it appears
that some similar sites along the main creek, gullies draining into the
creek from the west, and on slopes above the creek would not be
effected. These sites and finds occur in the north-west part of the
lease area and include the least damaged sites. The three stone

industries are present in this area.

The silcrete extraction site B10 would be partly destroyed by

construction of conveyors and a road.
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On the whole it is considered that the destruction of the Aboriginal sites
and finds is not desirable, but they are not of enough archaeological
importance to prevent the proposed mine from proceeding. However, the

destruction of sites would need to be offset by mitigative measures.

Three measures should be adopted to reduce the impact of the proposed
mine. These measures are:

1. Salvage of the sites and finds before their destruction.

2. Protection of sites (eg, by fencing) which would be located close to
the mine and other works.

3. Set aside a conservation zone which includes the silcrete extraction
site B10 and areas in the north-west of the coal lease which are
relatively undisturbed and beyond the limit of open cut mining. The
final design of the access road from Roxburgh Road should take the need
to conserve these sites into account. The Bengalla Joint Venture should

enter into a conservation agreement with the National Parks and Wwildlife
Service.



Table 2: Indicative Impact of the Proposed Development - Land Units & Sites in the Project Area

Land Unit Total Destruction Partial Destruction Not Effected

Hunter flats B36, B37

rise above flats B12, B39 B38

bluffs B8, B8 finds
F4 B8 finds

gullies within B1, F2, F3

0.5km of Hunter flats

gullies generally B1, B5, B6, B7 B11 B17, B18, B19
B2 part, B3 part B22, B23, B24
B9?, B12, B14 B25, F5-F10

?B26, ?B27, ?B16

main creek B33, B34, F13 B20, B21, B28, B29
B30, B35
slopes & ridges Fla, Fib, B2 part B9 finds B15a,
B3 part, B4, B13 finds
B5 west finds B18 finds

B1sb, ?F11, ?F12

Raw Material Source B10
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EXECUTIVE SUMMARY

This study has been prepared as part of the preparation
of an Environmental impact Statement for a proposed
mine by the Bengdlla Joint Venture at Bengalia
immediately west of Muswelibrook NSW,

The study dalms to review the historical evidence and
evidence "on the ground® to determine the extent and
significance of any hertage ttems In the area. These are
then reviewed in the context of the mining activity
proposed for the site, to determine the implications of
mining on hertage items within the locality. Finally
recommendations are made with respect to actions and
safeguards to protect any hertage ttems Identified.

The study has Identifled a number of Herttage items in the
localtty having significance at the reglonail ievel.

This investigation supports the findings of previous
assessments that ‘Baimoral’, Edinglassie, Rouse Lench,
Skellatar and the Keys family cemetery are of Regional
Significance. These Hems are outside the Bengalla
Authorisation but within an area that could be affected
in some way by mining activity.

in addition, however, this study has assessed three further
tems within the mine authorsation area, and has
recommended that two ttems, ‘Bengalla’ and Overdene’
shouid also be considered of reglonal significance.
‘Overton’, a more recent (c1912) weatherboard dwelling
is not considered significant.

Potential impacts on these items from mining activity
couid Inciude:

*  Dust deposition ieading to staining or deterioration
of external finishes;

Ground vibration and overpressure from blasting:
Deterioration resufting from lack of occupancy:
Impacts on views;

impact on immediate curtiiage;

Loss of historical and family associations; (particulary
Bengaila).

The Impacts on items south east of the Hunter River
(Balmoral, Edinglassie, Rouse Lench and Skeliator) have
been assessed as not being significant (refer to nolse and
blasting studles, Air Quaillty Studies, and Visual Impact
and Landscape Assessment Studies).

The items, subject to the most significant Impacts will be
‘Bengaila’ and ‘Overdene’ which are both in close
proximity to the early stages of mine development.

The most important impact will be the effects of blasting,
with ground vibrations predicted to be up to ten times
the recommended standard of 2mm/sec for ‘Bengalla’,
and six times the standard for ‘Overdense’.

Dust emissions will also have a significant impact.

From a conservation viewpoint, it Is considered
desirable that every attempt should be made to
retaln these items in sttu.

Whiist, the potential Impacts from vibration are high,
‘mothballing’ of Bengalla and ‘Overdene’ s
consldered feasible, with restoration and reuse being
carried out at a Iater time, once Impacts are within
acceptable limits.

Recommendations are therefore made to record,
‘mothball’, monitor and later restore both ‘Bengaila’
and ‘Overdene’.

This will require further investigation, to detemine the
extent of works required to stabilise these items and to
prevent irepairable damage during mining activities.
A programme of ongolng maintenance will aiso be
required to prevent deterioration during this period.
Finally, documentation will be required for restoration
works, based on the ‘recording’ caried out prior to
mining.
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1. INTRODUCTION

1.1  BACKGROUND

This assessment has been camed out as part of the
process of preparng an Environmental impact Statement
being managed by Envirosclences Pty Ltd for the
proposed Bengalla mine proposed to be developed by
the Bengaila Jolnt Venture.

The authorsation area Includes or Is adiacent to a
number of properties that have been identified as having
Reglonal Hertage significance.

The objectives of this assessment are to:-

+ Review the historical evidence to determine whether
the properties Individudlly or collectively are
representative of local, reglonal, or state historical
themes to detemine whether any important
assoclations exist, or whether there is anything unique
about them; *

e« To examine the cument extent, character and
condition of the items;

* To prepare a statement of herttage significance for
each ftem;

« To review possible threats to the items as a resuit of the
proposed mining; &

e To make recommendations for future management of
the items.

The work has been managed by Envirosclences Pty Ltd
and Is camed out concurently with other assessments of
aboriginal archaeology. visual/landscape, dust emissions,
nolse and vibration Impacts.

1.2 STUDY PROCESS

In order to minimise Inconvenience to the many
landholders involved the fieldwork was focussed on areas
which through research were Identified as having
potential significance.

Historical research was camed out by Dr John Tumer to
bulld up a plcture of the history of each site from pAmary
to secondary documentary and oral sources.

This Identified changes In ownership from orginal land
grants through to more recent subdivision of the land,
enabled assoclations with persons of prominence to be
established, and provided some Insight into other
activities on the land they may require Investigation.

This work was foilowed up with field Inspections of the
most significant items directly affected by the mining
proposal, to record the ftems and make an
assessment to thelr curent condition.

Following further research and Investigation to *fiil in
the gaps”, statements of significance were prepared,
and an assessment of potential Impacts was carmled
out.

1.3 SCOPE OF WORK

The assessment was focussed particularly on items with
existing listings or entries In curent heritage registers
and planning schedules.

Priority was given to those In close proximity to the .
proposed mine, le: those within the authorisation area.
Others have been identified where they are possibly
in some way affected by the proposal.

The assessment was directed towards European
heritage. with visual landscape Issues and aboriginal
archaeology subject to separate Investigation. Refer
Visual Impact and Landscape Studles - O’Hanion
Design Pty Ltd and Archaeological Survey - Ellzabeth
Rich.

Fleldwork was camed out only where there was
evidence of remains of potential significance. No
archaeological assessments were carmled out.

1.4 REPORT FORMAT

Section 1 of the report outiines background to the
study, and provides information on the cument
framework for herttage conservation affecting ftems in
the locaiity.

Section 2 provides a brlef outiine of the history of the
locdlity Including the development of each estate
from the time of the Initial grants. This Is supported by
the more detalled historical assessment inciuded In

Appendix No. Al.

Section 3 provides a description of each of the major
ftems within the study areq, which summarises the
more detalled inventores Included In Appendix No.
A2,

Section 4 outiines the significance of each ttem and
the area as a whole which has been framed taking
into account the historic themes outiined In the pilot

Page 1
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version of the State Heritage inventory programme, and
the statements of significance included in Appendix No.

A2,

Section 5 discusses potential threats to Heritage ttems
resutting from the proposed mine, whiist section 6, makes
recommendations for the protection of heritage items In

the vicinity of the proposed mine.
1.5 EXISTING HERITAGE SCHEDULES AND LISTS

The principal schedules and lists of relevance to this

assessment are:

Heritage Act - Register of Herttage Orders
Hunter Regional Plan - Hertage Scheduies
Local Environmental Plan - Herftage Schedule
National Trust Register

1.5.1 HERITAGE ACT

Permanent conservation orders
Edingiassie - Denman Road

1.5.2 HUNTER REGIONAL PLAN - HERITAGE

Current tems include:-

Schedule 2 - Hem of Regional Significance
Keys Family private cemetery - Bengalla Road
Baimorai - Denman Road

Edinglassie - Denman Road

Rouse Lench - Denman Road

Skeliatar - Tindale Street

Schedule 3 - tems of Local Significance
Overdene - Bengalia Road

Schedule 4 - tem requiring further invesfigation
Bengdiia - Bengaila Road

1.5.3 LOCAL ENVIRONMENTAL PLAN

There are curently no heritage provisions and no
heritage scheduie In the Muswelilbrook Local

Environmental Plan.
1.5.4 NATIONAL TRUST REGISTER

Bengalia - Bengaila Road

Overdense - Bengaiia Road

Baimoral - Denman Road

Edinglassie & Rouse Lench - Denman Road
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2. HISTORICAL OVERVIEW OF
BENGALLA LOCALITY

Setlement and development of the Bengalia locaity
reflected frends In the rest of the Hunter River
Catchments.

Land grants were taken up in the mid 1820's by
prominent citizens of the day, rewarded for service to the
Crown. The pattem adopted here as eisewhere in the
Hunter was for the fertile iand along the river to be taken
up as grants, with areas around the grants leased until
land was improved.

Land grants were issued In 640 acre parcels to a
maximum of 2560 acres.

2.1 LANDHOLDINGS IN AND AROUND THE
AUTHORISATION AREA

The most significant grants north west of the Hunter River
were Issued fo DCF Scott (2660ac), Francis Allman (2560
ac) JK McDougail (1280 ac) and Samuel Wright (100
acres). Others with significant landholdings which show
up on the parish maps include George Biunt, JE ireland,
John Soles, RT Keys and JH Keys.

Allman Scott and Wright acquired fertile river frontage.
Activitles in the eary 19th century included sheep and
cattlie, wheat and viticulture. By the end of the Century
both properties had changed hands. The Keys family (JH
Keys and RT Keys) took control of Bengalla, and acquired
further iand In the area. By 1911 they controlled over
20,000 acres. The cument ‘Bengalla’ homestead was
constructed In 1877.

‘Overton’ passed through a succession of owners
including the McDougalls, and Nowiands and came into
the possession of George Blunt in the 1870°s. The date of
construction of the stone cottage now known as
‘Overdene’ is uncertain, but is belleved to have been
constructed for the Nowlands in the 1860°s.

Both Keys and Blunt were significant in taking on board
improvements in fam technology. Both had
sophisticated Imigation systems which allowed them to
achieve exceilent luceme yields.

The nature of fam activitles reflected the pattem
eisewhere In the Hunter. However, Keys was important as
a prime proponent of iive cattle exports, whilst Blunt
concentrated on Sheep breeding. Later both were to
move Into Ddirying with a creamery erected at
‘Overton’.

The advent of the Closer Settiement Act resulted in the
fragmentation of both Bengalla and Overton estates.

‘Bengalla’ continued as a middie sized estate and
has remained In the hands of descendants of the
Keys family. The ‘Overton’ estate, however, was
almost completely dismantied and fragmented into
smaller parcels.

it was foilowing the subdivision of the land in 1912 that
the house now known as '‘Overton’ was probably
constructed.

The construction of the railway through the land In
1915 dllowed the development of resources in the
area. The Overton Colllery Company was formed in
1921 and operated for a bref period from 1922 to
1925.

22 LANDHOLDINGS SOUTH OF THE HUNTER RIVER

Original grantees south east of the Hunter River
included Francis Forbes and George Forbes and
Marcus Macariney.

By mid century substantial estates were being
developed, ‘Baimoral’ by Wiiilam Bowman (1857) and
‘Edinglassie’ by James White (1880). Bowmans twin
sons Edward and Andrew built nearby ‘Skellatar’
(1883).

These residences were ail associated with prominent
architects of the period, inciuding Horbury Hunt, Reuss
and Brown, and Blackett.

Thelr owners were men of prominence and weaith.
Wililam Bowman has significant associations with the
area, being a magistrate, the first mayor of
Muswellbrook, and MLA for Northumberiand. Sketlatar
is an exampile of inherited weaith.

‘Rouse Lench’ Is located within the Edinglassie estate
approximately 600 metres East of ‘Edingiassie’. and s
the eariler homestead, used prior to the construction
of ‘Edinglassie’.
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3. DESCRIPTION OF HERITAGE ITEMS
IN OR ADJACENT TO THE
BENGALLA MINE AUTHORISATION
AREA

Existing heritage tems within the vicinity of the Bengalia
mine Authorisation Area are shown in diagram No. 3.1
and include:

items within the Authorisation

Overton - Homestead

Overdene - Homestead (unoccupied)

Bengalla - Homestead group Inciuding curtiiage

Other activities known to have been assoclated with the
above but which no longer exist Include:

former colllery and spur line - Overton Colliery Co.
former creamery

former school (Clanrcard)

former shearing sheds

former lmgation equipment

former blacksmiths shop

viticuttural activities

tems within close proximity fo the Authorisation

Keys famlly private cemetery

o Edinglassie - homestead group
o Rouse Lench - homestead group
o Balmoral - homestead group
. Skellatar - homestead

Oid Bengalia Site - no above ground remains

More detalled Information on each of the major tems Is
included In Appendix No. 2 to this report, which includes
an Inventory form based on the State Herttage Inventory
programme (version 1.0) developed by the Department
of Planning Heritage Branch.

Sections 3.1 and 3.2 give a brief description of each of
the items noted above.

Property reference numbers Included for each property
are those adopted by Envirosciences Pty Ltd.

3.1 ITEMS WITHIN THE AUTHORISATION

3.1.1 OVERTON (c1912) Property No. 13

‘Overton’ is a single storey weatherboard Federation
residence constructed c1912 following the fragmentation
of the ‘Overton’ estate. '

‘Overton’ is in @ good state of repair having recently
been sympathetically refurbished. The building appears

to be structurally sound, and most original interior and
exterior finishes are intact.

3.1.2 OVERDENE (c1860) Property No. 11

‘Overdene’ was originaily known as ‘Overton’ and
was the principal residence associated within the
‘Overton’ estate.

It is a single storey Colonlal Georgian stone residence
constructed with coursed random sandstone , with
brick chimneys. The original imber shingie roof has
been replaced with comugated Iron. The buiiding
measures 9.5 x 12.5 metres.

‘Overdene’ Is in an extremely poor state of repair,
however the basic structure Is sound, and key
components such as windows and doors are still
intact.

internally plasterwork Is deteriorating, cellings have
collapsed. and some joinery has been removed. The
original western wing has been demolished,
verandahs have collapsed, and verandah flooring has
deteriorated.

The buiiding was subject to a proposal for restoration
in 1989, and recelved an offer for funding from the
NSW Heritage Council. The estimated cost of basic
restoration works at the time was $21,200.

‘Overdene’ is now at a crtical point where
accelerated deterioration is possible if remedial works
are not camed out to stabllise the condition of the
buliding.

3.1.3 BENGALLA (c1877) Property No. 29

‘Bengailla’ Is a large single storey brick residence with
a corrugated iron roof. The bullding was constructed
in several stages. The eariiest stage 1877 was In the
colonial Georglan style with spitt timber shingled roof.
This was substantially extended in 1895 with an eastem
wing with Gothic revival detall added, and the
service wing extended.

More recent additions include a garage, bathroom
and laundry. and extensive pergola structures.

The bullding Is in sound condition, with evidence of
foundation movement, resuiting in cracking of
brickwork. This Is possibly a result of differential
movement between the original building and Iater
additions.

Original intermnal finishes and detalls are substantially
intact and in good condition aithough finishes in the
service wing are starting to deterlorate.
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3.1.4 OTHER [TEMS

There Is no above ground evidence left of most items
referred to In the historicai anaiysis with the exception of
the former shearing shed which at the time of the
fieldwork was under demolition.

The location of these tems where known Is iIndicated in
diagram 3.1.

3.2 [TEMS WITHIN CLOSE PROXIMITY TO THE BENGALLA
MINE AUTHORISATION AREA

Of the temns in the immediate vicinity of the proposed
mine, only one, the Keys family prvate cemetery Is
located north west of the Hunter River.

All other tems are on the opposite (south east) side of
the River and range from 600 metres to 2.5 km from the
boundary of the authorisation boundary.

Detalls of each of these ttems is Inciuded below:
3.2.1 KEYS FAMILY PRIVATE CEMETERY Property No. 132

The Keys family cemetery Is a smail area approx. 20m x
40m located approxdmately 350 metres south of the
authorisation area. The Cemetery Is fenced with a post
and wire fence, and located about 25 meires south of
the Bengalla road just to the south east of ‘Runnymede’
homestead.

The area includes a varety of grave markers in sandstone
and marble. Condition ranges from exceilent to poor.
Some (mainly sandstone) markers are in a deteriorating
condition.

The site is located in close proxdmity to the original Keys
homestead known from 1877 as ‘old Bengalla’. There are
no above ground remains of the old cottage.

3.2.2 EDINGLASSIE HOMESTEAD GROUP
(c1880 AND c1895) Property No. 118

‘Edinglassie’ Is an Impressive late Victorian residence
constructed in the period 1880 to 1895.

it Is a two storey sandstone building with hipped
corrugated iron roof contalning 14 principal rooms and
located approximately 900 metres south of the
authorisation area boundary.

The group inciudes the main buliding, a 2 storey service
wing. timber stables building, meathouse, killing shed and
dovecote.

The well defined curtilage includes significant vegetation.

The main buiiding is In excellent condition with most

original Infernal and extemai finishes intact.

3.2.3 ROUSE LENCH HOMESTEAD GROUP
Property No. 115

‘Rouse Lench’ is a singie storey building in the Colonial
Georgian style with skillion verandah extending from
the main roof.

it is located approximately 1.4km south east of the
Authorisation Area boundary. Full historical detalis are
not know, but the buiiding Is known to be the earlier
stage of development of Edingiassie.

3.2.4 BALMORAL (1857-1859) Property No. 112

‘Baimoral’ is an impressive two storey brick residence
in the Coionial Georgian style and Is located
approximately 1.4 km south east of the Authorisation
boundary. it was designed by Reuss and Brown and
built by Bingeman and Dewar. The building has a
hipped roof with domer windows, a two storey
verandah, and two storey service wing. Details
inciude six pane windows, cedar joinery, six panel
doors and stone quoins.

Baimoral Is in excellent condition and Is reiatively
unmodified.

3.2.5 SKELLATAR (1883)

‘Skeliatar’ Is a two storey late Victorian residence
designed by Blackett and located approximately 2.4
km east of the Bengaila Authorsation area. The
building Is constructed of brick and has a hipped siate
roof. It has two storey verandahs with cast iron
supporting columns and decorative iacework and
bulinosed conrugated Iron roofing. 1t aiso including a
brick bailroom. Most detall inciuding interior joinery Is
intact.
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4. STATEMENTS OF SIGNIFICANCE
41  INDIVIDUAL STATEMENTS OF SIGNIFICANCE

The foliowing statements are reproduced from the
Inventory forms included in Appendix No. A2 and outiine
the most Important factors affecting the significance of
each item.

4.1.1 BENGALIA

The buiiding has associations with prominent district
citizens Inciuding JH Keys, ploneer in cattle, dairying and
farm management.

The land has Important associations wih prominent
citizens including Capt. Samuel Wright and Capt. 'D.C.F.
Scott.

Bulidings and curtiiage are good examples of successful
pastoral properties of the iate 19th Century.

Good intact exampie of the Victordan style, cumently
compiete with family fumishings, photographs and
archives which faclitate Interpretation of the life style of
occupants,

4.1.2 OVERDENE

The land has signiftcant associations with Capt. F. Aliman
and J.K. McDougal - prominent citizens in NSW.

The buliding has significant associations with George
Blunt, successful construction contractor associated with
Important projects such as the rallway iine and Waika
Waterworks.

A good example of the colonial Georglan style located
In a prominent position.

important associations with pastoral development,
advances In imgation technology In the region and early
attempts at coal mining in the area.

4.1.3 OVERTON

Example of the scale of activity and pattem of setlement
that developed foilowing the Cioser Setlement Act.

Has associations with original more extensive ‘Overton’
property owned by the Blunt Famlly at the time of
subdivision.

Represents the fragmentation of ‘Overton’ iandholding.

Good example of a timber farm house - common In this

period - largely intact.
4.1.4 KEYS FAMILY CEMETERY

important associations with the Keys Family who were
prominent In local affairs.

Significant associations with *Bengaila®.

Facliitates interpretation of the iifestyie of prominent
iocal citizens In conjunction with other items In the
area Inciuding site of "Oid Bengalia®.

Good example of family cemetery In good condition.
Enjoys important relationship with landscape.

4.1.5 EDINGLASSIE

Exemplifies the wealth associated with the
development of prime rural resources In the Upper
Hunter.

important assoclations with James White and the
White Family who were prominent in the Upper Hunter
and other regions.

important associations with Horbury Hunt a prominent
Ausiralian Architect.

Excellent example of a iate Victorian farm group with
detall substantially intact.

Faclitates interpretation of the lifestyle of wealthy
iandowners In late 19th Century.

Well known historic home in the areaq.

Has iImportant associations with other properties in the
locality and reglon which collectively demonsirates
the importance of pastoral/farming themes to the
region.

4.1.6 ROUSE LENCH

Represents the eardy phase of development of
Edinglassie.

4.1.7 BALMORAL

Important associations with Willam Bowman.
Significant local citizen, Mayor, and MLA,

Designed by Reuss and Brown - prominent architects.
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Excellent example of Georgian style In excelient
condition.

Facllitates interpretation of the lifestyle of the weatthy
landed gentry In the mid to iate 19th Century.

Well known Historlc home in the area.

Has Important associations with other historic properties in
the area (particulardy “Skellatar?) which collectively
demonstrate the Importance of pastoral/farming themes
to the region.

4.1.8 SKELLATAR

important associations with Bowman Family who were
prominent in the Reglon.

Designed by Blackett - a prominent Austrailan Architect,

Has Important associations with other historic homes in
the area (particuiary "Balmoral®) which collectively
demonstrates the Importance of pastoral/agrcuttural
themes to the region.

4.2 CONCLUSIONS REGARDING SIGNIFICANCE

The assessment camed out as a result of this study
supports the Inclusion of Balmoral, Edinglassie, Rouse
Lench, Skeliatar and the Keys family cemetery in
scheduie 2 of the Regional Environmental Plan.

it Is suggested, however, that based on the evidence
available as a result of this study, the following items
should diso be regarded as being of regional
significance, and therefore included within schedule 2 of
the Reglonal Environmental Plan. (e. of Regional
Significance).

J Bengalla - Bengalla Road
. Overdene - Bengalia Road

The reasons for these recommendations are included
within the statements of significance for each item.

‘Overton’, whliist a good example of an eary 20th
Century farmhouse developed following the Clioser
Settliement Act, Is not considered to be of sufficient
significance to include in a Regional or Local heritage
schedule. However, its associations with ‘Overdene’, and
good condition would make conservation desirable.




BENGALLA AUTHORISATION - HERITAGE ASSESSMENT

5. POTENTIAL THREATS TO HERITAGE
RESULTING FROM THE BENGALLA
MINING PROJECT

Potential threats to hertage in the vicinity of the
proposed mine are iikely to inciude the foliowing:

. Damage resulting from dust emissions:
o Damage due to vibration from blasting, vehicies
and equipment;

o Deterioration due to iack of occupancy durng the
iife of the mine;

] impact on views;
J impact on the immediate curtiage as a result of
mining activity;

. Loss of important associations due to removal of
current occupants; &
] Loss due to permanent removal

5.1 DAMAGE FROM DUST EMISSIONS

Dust Impacts have been assessed within the Air Quality
Studies prepared by Nigel Homes & Associates for the
Mine Project.

Potentlal affects resulting from mine operations could
include:

J Staining of extemat surfaces;
. Deterioration of external finishes through chemical
attack, cormosion etc. (particularty in solution).

It Is not expected that the composition of dust that will
deposit on ‘Overdene’ and Bengaila Is likely to result in
chemical attack of extemal finishes. However, the
external components of items within the Authorisation
should be cleaned as part of an ongolng maintenance
programme to avold damagse.

52 DAMAGE DUE TO VIBRATION FROM MINING
ACTIVITIES

Refer also to the separate sub-consultancy on this issue
prepared by Caleb Smith Consulting Pty Ltd "Noise and
Biasting Studies”.

During the iife of the mine, nearby properties will be
affected by vibration from several sources Including:

] Mine blasting:

. Mining vehicies

] Equipment and machinery

- 5.2.1 MINING VEHICLES EQUIPMENT AND MACHINERY

Benglia homestead Is iocated a minimum of 310 metres
from the mining pit, and mine operations associated with

the removal of spoll will be in excess of 50 metres from
the homestead. No adverse impacts are therefore
expected from vibration from mining vehicles, plant
and machinery.

Mine Roads and other infrastructure are well away
from Bengalla, Overton and Overdene, and no
adverse impacts are anticipated.

§5.2.2 BLAST GROUND VIBRATION

Australian Standard 2187 Part 2 - SAA Explosives Code
establishes a iimit of 2.0mm/sec for historic bulldings.

it has been predicted in the Noise & Biasting Studies
that Bengaila, Overton and Overdene wili be subject
to ground vibration from blasting greater than the
recommended limit.

in the early iife of the mine, ground vibrations are
expected to exceed the 2mm/sec iimit at Bengallia,
Overton and Overdene. Predicted levels are 15
20mm/sec for Bengalla, and 12mm/sec for Overdene.

This would reduce to 2mm/sec once a distance of
1600m from the mine was achieved.

Levels at ail other heritage tems are predicted to be
below the required standard.

Overton, being a timber framed weatherboard
structure will be less likely fo suffer imepairable
damage than Overdene and Bengaiia.

Both Overdene and Bengalla are masonry structures,
diready showing signs of foundation movement,

5.2.3 BLAST OVERPRESSURE

Ciiteria for over pressure from blasting are included in
the Noise Control Manual issued by the EPA. These
are based on comfort criteria and vary with time and
day of week.

The maximum allowable over pressure Is 115dB (linear)
for Monday to Saturday 9.00am to 3.00pm. Lesser
limits apply for earty momings, Sundays and public
holidays.

Over pressure levels have been calculated by Caleb
Smith Consultant Pty Ltd in the Noise and Blasting
Studies. These are expected to exceed this limit in the
earty iife of the mine at the three properties ciose to
the mine with ievels at Bengaila expected to be 130
dB. and Overdene 125db.

Leveis at propertles south of the Hunter River are
predicted to be within the dliowable crteria and no
adverse impacts are predicted. However, the
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potential impact of focussing of overpressure due to
climatic conditions (wind direction or temperature
inversions) should be considered in the mine plan.

5.2.4 POTENTIAL IMPACTS

The possible results of an extended period of exposure to
blasting at the levels predicted for ‘Bengaila’ and
‘Overdene’ could include:

further foundation settlement;

cracking of stone and brick masonry:;

damage to structures such as chimneys;

loss of plaster on intemal watls;

damage to cellings and comices;

weakening of structural connections;

faliure of structural elements and framing aiready
subject to damage or stress;

o damage to joinery iftems such as window and
doors;

J damage to roof elements pemiting water
damage; .

e fallure of mortar beds between masonry units

o fallure of random rubble walls.

The magnitude of Impact from these potential sources

wiil require further evaiuation by a sultably experienced

structurai engineer.
5.3 DETERIORATION DUE TO LACK OF OCCUPANCY

Exposure to dust, noise and vibration will probably
necessitate the relocation of the cument occupants of
*Overton® and "Bengalla®.

Whilst "Overdene” is cumrently unoccupied, it is In close
proximity to two other residences which are occupled.

The removal of occupants ieaves each buiiding subject
to possible deterioration which is less likely to otherwise
OCCur.

These Include:

. lack of reguiar inspection;

. lack of regular malntenance when required
(particularty maintenance to prevent weather
exposure);

. exposure to vandaiism and loss (such as fire);

o exposure to theft and ioss of intemal detail

Occupation of a building, particularly as a residence,
means that maintenance issues such as water damage,
white ant infestations, etc are usudlly quickly identified
and attended to. There Is also less risk of acts of
vandailsm and theft of significant detalland components
such as joinery tems, hardware and fireplaces. These
acts are sometimes aiso associated with arson.

5.4 IMPACT ON VIEWS

Refer also to the separate sub-consuttancy on this
issue prepared by O'Hanlon Design Pty Ltd (Visual
impact and Landscape Assessment).

The impacts on views from the principal spaces within
Bengalla, Overdene and Overton will be negiigible as
the bulidings have been orented away from the
proposed mine.

Bengalla, however, Is ciose to the initlal box cut. The
Curtilage of this property wiil be directly affected by
mining operations. This Issue Is discussed further In
Section 5.5.

‘Edinglassie’. ‘Balmoral’ and ‘Rouse Lench’ each
enjoy expansive views over the rver fiats towards the
site. The extent to which these are affected s
discussed In the Visual Assessment camed out by
O’Hanion Design Pty Lid.

55 IMPACT ON IMMEDIATE CURTILAGE

Of the properties which were subject to this
assessment ‘Bengailla’ Is closest. The curtilage of other
tems Is unaffected.

intial mine plans indicate that the edge of the box
cut wili extend to within 310 metres of the residence,
or 290 metres of the northem fence defining its
curtiiage.

The area between the box cut and residence will be
affected by works assoclated with the relocation of
spoil on the site and recontouring. This work will
extend to within 80 metres of the curtiiage and should
have no significant impact.

5.6 LOSS OF IMPORTANT HISTORICAL AND FAMILY
ASSOCIATIONS

Both "Overton® and "Overdene® have changed hands
several times and have nothing left which s
considered to reinforce interpretation of their history.

‘Bengalia’ however, [s still occupled by a descendant
of the Keys family. The building stii contains family
possessions inciuding fumiture, personal effects and
famlly documents and archives, These add another
dimension to interpretation of the history of the
property ltself, and provide detalls about other
activities In the iocaitty.

The relocation of current occuplers will see these
possessions and documents removed and paossibly

dispersed or disposed of.
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5.7 LOSS DUE TO PERMANENT REMOVAL

A further threat which exists Is the permanent loss or
destruction of ttems of significance due to location within
the area affected by the box cut and sumrounding
infrastructure.

None of the principal items Investigated are directly
threatened by loss, and there is no evidence to suggest
that other significant remains are likely to be interfered
with as a result of the proposal.
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6. RECOMMENDATIONS FOR THE
PROTECTION OF HERITAGE ITEMS
IN OR ADJACENT TO THE
PROPOSED BENGALLA MINE

in making recommendations regarding the heritage items
discussed in this report, consideration has been given to
the Bumra Charter and associated guldelines issued by
ICOMOS. These are included in Appendix No. A3.

The conservation philosophy adopted is that all tems
regarded as having Regionai or State significance should
be retained in situ.

The level of impacts predicted establishes two major
levels of measures to respond to the following scenarios:

items immediately next to the box cut; and
o tems remote from the box cut

6.1 MEMS IMMEDIATELY ADJACENT TO THE MINE

There will be a need to vacate dil residences within the
immediate vicinity of the proposed mine, in particular
*Overton, "Overdens" and "Bengaila® wiil be affected by
noise and vibration levels which exceed accepted
standards. At a Iater stage, the Keys family cemetery
couid ailso be subject to simliar impacts.

These items will be subject to vibration from mining
activities greater than the recommended standard.
Whiist it Is impossible to predict the consequences of this
exposure over an extended time period, the possible
results are noted in Section 5.2. Mining will probabty resuit
in damage to each of the properties.

Whiist *Overton®" could be considered for removal fo
another site, "Overdene® and "Bengalla® and the Keys
famlly cemetery have significant associations with their
respecttve sites that would make relocation undesirable
given the objectives of the Bura Charter.

The suggested ameliorative measures for these items are
therefore based on the following philcsophy:

] Accurately record the existing heritage items;

. Minimise the impact of mining activiles on the
immediate curtiage - establish a zone within
which no mining activities can take place;

. *Mothball* each property to prevent deteroration
due to known and controliable factors;

J provide permanent or temporary reinforcement to
minimise damage from vibration;

. camy out regular monitoring of the condition of

each item:;
. install fire detection and security systems;
. camy out regular maintenance:

Restore each tem for occupation once
impacts are within accepted standards

Detalled plans of management should be prepared
for both ‘Overdene’ and ‘Bengalla’ to address these

Issues.

6.1.1 RECORDING OF EXISTING [TEMS

Prior to existing occupants vacating the sttes the
foliowing actions should be taken:

Survey of site within defined curtilage to record
all visible evidence Inciuding:

bulidings, outbulidings and other structures
pavings

vegetation including significant trees
fencing

water tanks and cistems

sites of demolished bulidings

Prepare measured drawings of all existing
buiidings including:

Floor plans at 1:50

Elevations at 1:50

intemal elevations at 1:50

Reflected celiing pians at 1:50

Sections at 1:20

Detalls at 1:10

Schedule of windows, doors, joinery, intemai
finishes, flreplaces and other significant
fitings

Cany out a photographic inventory of all
intemal and external surfaces (with existing
fumiture and decorations In place for Bengalla).

Coliate of existing documentary evidence for
each property including wiitten documents,
photographs, etc.

Structural engineering Investigation to
defermine condition of footings and likely
consequences of exposure to blasting.

6.1.2 "MOTHBALLING" OF EACH PROPERTY

The objective of this exercise should be fo:

Prevent unauthorsed entry, vandalism and
theft;

Prevent deterloration

Minimise damage from mining operations; and
Allow reguiar Inspections by mine staff

The scope of thgse works will require further structural
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engineering input but would Include:

o Underplnning or reinforcement of footings and
walls If recommended by Structural engineering
investigation.

o instaliation of security fencing fire detection and
security systems;

. Boarding up of windows:

] Securing door openings;

. Preventing the entry of vermin (birds, rats and wild
animais);

o Strengthening of structure and finishes likely to be
subject to damage (for exampie propping of
cellings comices and decorative plaster);

o Disconnect electrical services:

o Malntain a source of water supply for fire fighting

6.1.3 MONITORING OF CONDITION

it Is essential to camy out reguiar monitoring of the
condition of the buildings to ensure that acton is taken to
minimise the risk of damage, deterioration or loss.

The magjor issues involved are:

o reguiar monitoring of the Impact of vibration on
structural condition or the integrty of intemal
finishes:

. reguiar inspection to ensure weathertightness and
avold deterioration due to water penetration;
regular white ant and vermin Inspections;

. reguiar inspection of security - it Is recommended
that an electronic securty and fire detection
system be Installed

o reguiar cleaning of extemal surfaces particulary
brick and stone.

These shouid be carmied our In accordance with a pre-
detemmined monitoring programme. Where Issues are
identified, a maintenance or works programme should be
camied out to ensure unnecessary or rapid deterioration
does not occur.

Madaintenance of grounds and vegetation.
6.1.4 FUTURE RESTORATION

it Is recommended that amangements be made to
faciitate the future restoration of "Bengaila® and
*Overdene”. Restoration works would inciude:

J Structural works Inciuding repalring footings.
masonry, brickwork and structural timbers;

o Repairs to detalled timber and joinery;

. Repairs to intemal finishes including hard plaster,
cellings, joinery, floors and details such as fire

piaces:;
] Painting and decorating
o Reconnection of services

° Refitting of kitchens, bathrooms and laundries;

. Restoration of the curtilage of the buildings
Inciuding fencing and iandscaping; &

. The collation of a historical record of each site
and provision of a historical marker

6.2 ITEMS REMOTE FROM THE PROPOSED BENGALLA
MINE

Potential Impacts affecting these properties from a
consefrvation viewpoint are:

o dust emissions; and
e visual Impact.

These are discussed within the respective
subconsultant reports. Vibration Is predicted to be
within the limit established by Austrailan Standard 2187
Part 2 - SAA Explosives Code.

it would be desirable to carry out further investigations
of the condition of ceilings in properties within 2km to
ensure that they are In sound condition. The possible
effects of focussing of overpressure due to
unfavourable wind or climatic conditions such as
temperature inversions will require evaiuation.
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LIST OF SOURCES

1. MAPPING

Maps of Early Land Grants
Archives office of NSW
D.2. 1086 (c1829) AO Maps 2775 (4 Sheets)

Parish of Clanricard Maps
Dated 1911, 1938, and 1979
Dept. of Conservation and Land Management

Rallway Line Survey Maps (c1915)
Stage Rdil Authority - Archives Section

Parish of Vaux Map - current edition
Dept. of Conservation and Land Management

Bengalla Estate Sale Poster
incorporating map and information 25/5/1911
AMC 30/290

Overton Estate Sale Poster
Incorporates map and Information
22/5/1912

2 OTHER SOURCES

1841 Census information compliled by Robert
Tickie, Muswellbrook.

National Trust of Australia (NSW) recording sheets
for Bengalia, Overdene, Overton, Baimorai,
Edingiassle, Rouse Lench and Skeliatar.

Berry Stephen - "Overdene" Homestead
Proposal for restoration undated ¢. 1989
(nciudes assessment, plans and historical
photos).

3. PUBLICATIONS

Bengdalia, Muswelibrook, NSW

Article and photographs

Sale brochure held by Muswellbrook Historical
Society.

Ashford, H; & Asford MacDougall

*MAC Bridge - The Man and His Recoilections®
1983 pp 73-76 *Kayuga Coal Mine" reproduced
from "Muswellbrook Chronicle® Friday 8 March
1963 *Earty Coal Mining Ventures®,
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1.0 INTRODUCTION

1.1 PREAMBLE

It is proposed to establish an open cut coal mine operation in
the Bengalla Coal Development Area, located to the west of the
Muswellbrook township in the Upper Hunter Valley, NSW.

This wvisual impact assessment, prepared as part of the
Environmental Impact Statement, has been divided into seven
sections:

1) Introduction

2) Landscape Assessment

3) Landscape Management Zones

4) Proposed Development

5) Visual Impact Assessment

6) Recommendations to reduce Impact
7) Conclusion.

1.2 OBJECTIVES

The main objectives of this report are:

1= To describe the visual character of the regional and local
landscape, and evaluate the visual quality of the Bengalla Coal
Development Area;

2. To assess the visual impact of the proposed mine facilities,
open cut area and other utilities on the landscape character and
relevant properties; and

3. To provide recommendations and ameliorative measures to
reduce the visual impact of the proposed mine.

1.3 METHODOLOGY

The methodology used for this visual assessment is shown in
Figure 1.1. This methodology is based on the model developed by
the Forest Commission of Victoria and the landscape assessment
techniques of the U.S Department of Agriculture.
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2.0 LANDSCAPE ASSESSMENT

2.1 LOCATION

The Bengalla Coal Development Area hereafter referred to as the
Study Area, is approximately 19km2 in area and lies 3km west of

shilcentre of the township of Muswellbrook in the Upper Hunter
alley.

The Study Area is bounded by Wybong Road to the north, Logues
Lane to the east, the ridgeline east of Roxburgh Road to the
west, with its southern boundary lying approximately between the
Muswellbrook-Ulan Railway and the Hunter River, as shown in
Figure 1.2.

The mine proposal contains two major components - the open cut
area in the east, and the industrial area with associated
infrastructure in the south west of the Study Area.

2.2 REGIONAL VISUAL CHARACTER

Since early settlement, much of the Upper Hunter has been cleared
for grazing, agriculture, and timber. The existing landscape
bears the imprint of these past activities, with cleared and
lightly timbered undulating ridges and slopes forming a major
landscape type.

Extensive forested landscapes are not common through the settled
areas of the region. Exceptions are the heavily forested
mountains to the north east and north west of the study area.

Coal mining has played an important part in the development and
growth of the Hunter Region, as it contains the largest
proportion of coal resources in NSW. As stated in the Background
Report to the Hunter Regional Environmental Plan {REP) 1989, the
" considerable growth of modern open-cut mining in the Upper
Hunter is transforming the landscape and livelihood of this
district". Large coal mines, 1leases and infrastructure form an
integral part of the existing regional visual character.

2.3 LOCAL VISUAL CHARACTER

The Study Area is located in the floodplain and lower slopes of
the Muswellbrook valley, with the Hunter River meandering
eastwards south of the Area and intersecting its south-eastern

corner.

The visual catchment of the Area is determined by the surrounding
topographical features which limit the extent of views. The
boundaries are created by an enframing series of rolling hills
and mountain . ranges, with Mt. Arthur, 8 kilometres to the south,

forming a distant focal point.

The Study Area has been cleared for cultivation, grazing and
settlement and is visually harmonious within its rural setting,
with no discordant structures apparent. The three ridges
projecting south from the northern boundaries of the Area are
scattered with eucalypt trees. The undulating foothills are
lightly timbered, with the drainage lines more heavily wooded.
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On the southe;n and eastern boundaries, the alluvial floodplain
suPports farming and homesteads. The Muswellbrook-Merriwa
Railway runs south-west/north-east through the floodplain.

2.4 LANDSCAPE UNITS

The division of the Study Area into landscape units is based on
the combination of landuse, vegetation cover and topography as
shown on Figure 2.1. Visual characteristics are homogeneous
within each unit but not between units.

The units are as follows:

2.4.1 RIDGELINES

The three ridgelines of the Study Area form a generally cleared
or lightly timbered landscape unit.

When viewed from the south, this landscape unit forms part of an
overlapping series of ridgelines on the horizon. It provides an
important visual backdrop to the fore- and middle-ground views.
The degree of slope ranges from 1% to 10%. The most elevated
points are 200m AHD to a maximum of 240m AHD, which are
approximately 100 metres above the Hunter River floodplain.

Landscape Components

Form is the most dominant visual element in this landscape unit.
From certain viewing points, the ridgelines may be silhouetted
against the sky, where 1line becomes the dominant component.
Texture and colour are fairly homogeneous throughout this unit,
derived mainly from the grasslands and scattered tree cover, the
latter providing some contrast.

Man-made components of this unit include Wybong Road, which is
the most prominent line component of the built elements; but is
overall subordinate to the strong natural form of the ridgelines.

2.4.2 UNDULATING SIDE SLOPES AND FOOTHILLS

This landscape unit is the predominant unit of the Study Area.
With slopes ranging from 1% to 10%, its main feature is its
undulating topography, dissected by drainage lines. The slopes
associated with the western ridgeline are generally steeper with
a higher tree cover.

Landscape Components

Form is the most dominant feature, and with the variation in
slope and orientation, provides a distinctive visual element of
the Study Area. The lines derived from the undulating nature of
the foothills is a less important component of the landscape.

Colour and texture are derived from the vegetation, namely
grasses and scattered forest. The density of the forest cover
increases in the more moist drainage 1lines particularly in the
west of the area. This provides a pleasant textural and form
contrast to the pasture grasses.

Man-made components of this unit include Bengalla Roa@ and its
access roads servicing farms and homesteads. On a relgtlve scale
these are secondary to the natural features of this unit.



2.4.3 ALLUVIAL FLOODPLAIN

The' §1}uvial floodplain supports the major agricultural
actlyltles of the Study Area. The various crops form a
continuous land cover on both sides of the Hunter River.

Landscape Components

Form plays a minor role although features such as rows of trees
and buildings provide some contrast. Line is more prominent both
as a horizontal feature and in the crop 1layout, where its
patchwork pattern creates a picturesque effect.

Cultural components include Bengalla Road, the Muswellbrook-Ulan
Railway, homesteads and associated outbuildings, and exotic
plantings of private and public areas. These all provide visual
interest and focal points particularly when viewed from the
roadways as foreground elements.

2.4.4 WATERBODIES

The few waterbodies of the Study Area consist of the
approximately one kilometre section of the Hunter River in the
south-eastern corner and intermittent tributaries and small dams
found throughout the foothills.

Landscape Components

Form is not a dominant component, although the higher density of
trees in the drainage 1lines and along the river provides a
significant contrast to the water bodies.

Colour, reflections and surface texture of the waterbodies can
alter, dependant on weather conditions and time of day. These
can create pleasant ephemeral effects for viewers.

2.4.5 RURAL HOMESTEADS

There are a number of homesteads and farms situated within the
Study Area which can be accessed from Bengalla Road and Denman
Road. Refer to Appendix A for property names. These include
Properties numbered 11, 13, 22f, 24, 25 and 29.

The homestead, Property 11, in the north east of the Area has
been classified as a Schedule 3 Item of Local Environmental
Heritage by the Hunter REP - Heritage 1989. Schedule 3 items are
"numerically well represented in the region but have a special
quality and interest to the local area. They contribute to the
individuality and character of an area and are irreplaceable
parts of its environmental heritage.”

The homestead, Property 29, has been classified as a Schedulg 4
Item Requiring Further Investigation reflecting its potential
heritage value.

The heritage assessment contained within the accomPapying EIS
contains further recommendations regarding the significance of
some of these properties.
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2.5 VISUAL QUALITY ASSESSMENT

The basic premise of visual quality assessment is that all
landscapes have some value, but those with the most variety or
diversity have the greatest potential for high scenic value. The
scenic resource values are based on Williamson's findings for
landscape dimension - scenic quality dimensions.

Scenic quality increases as:

= Topographic ruggedness and relative relief increase.

: Presence of waterforms, water edge, and water areas
increase.

5 Patterns of grasslands and forest become more diverse.

% Natural and agricultural landscapes increase and man-made

landscapes decrease.
: Land use compatibility increases and land use edge diversity
decreases.

Source: Williamson, Dennis. Scenic Perceptions of Australian
Landscapes, LANDSCAPE AUSTRALIA, 1979 vol.2.

The visual quality of each landscape unit of the Study Area has
been ranked into one of three classes - high, moderate, low - as
shown in Figure 2.2. This will also enable the sensitivity
levels and visual impact assessment to be determined.

Figure 2.2 VISUAL QUALITY ASSESSMENT - BENGALLA STUDY AREA
SCENIC QUALITY CRITERIA
VISUAL
LANDSCAPE UNIT PROPORTIONAL PROMINENCE OF- QUALITY
RATING
Diversity|Landform|{Vegetation|Water
Ridgeline moderate high moderate - moderate
Undulating
i foothills high high moderate - mod-high
Alluvial .
floodplain high moderate high mod. mod-high
Waterbodies moderate = moderate high moderate
Rural : _
Homesteads high moderate high - mod-high




3.0 LANDSCAPE MANAGEMENT ZONES

The .derivayion of landscape management zones is based on
prominent viewpoints of the Area and areas of ranked sensitivity
of viewers' concern.

3.1 VIEWPOINTS

The selection of viewpoints are specific to the project and are
determined by angle and elevation of the view, distance to the
object, the sensitivity of the view to the viewer, and number and
type of existing viewers.

To determine the full extent of the visual impact of the mine,
viewpoints offering elevated and/or prominent views of the Study
Area have been selected. These are shown in Figures 2.1, 3.1 and
2Pl

These viewpoints are:

e Wybong Road

No. 1 1.6km west of Logues Lane intersection
(RL 185m).
No. 2 4.4km west of Logues Lane intersection
(RL 200m) .
20 Roxburgh Road
No. 1 Near Property 149 (RL 245m).
No. 2 300m south of Property 148 (RL 260m).
By Denman Road
No. 1 Intersection with Edderton Road (RL 140m).
No. 2 2.2kms east of Edderton Road intersection
(RL 154m).
No. 3 Balmoral Corner, intersection with Thomas

Mitchell Drive (RL 155m).

4. Bdderton Road - 1.0km south of Denman Road intersection
(RL 155m).

5. Thomas Mitchell Drive - 1.0km south of Denman Road
intersection (RL 180m).

6. South Muswellbrook township

i) Tobruk Avenue (RL 170m).
ii) Jarrah Place (RL 200m).

7. Muswellbrook township
i) William Street (RL 170m).
ii) Flanders Street (RL 175m).
iii) Cabernet Street (RL200m).

The following properties have been listed as Schedule 2 Items of
Regional Significance by the Hunter REP - Heritage 1989. Although
these properties are situated outside the Study Area on Denman
Road, the nature of any visual impact caused by the mine needs to
be assessed due to their high heritage value.

8. Property 115e
9. Property 1154
10. Property 112
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Other properties include those found within the Study Area such
as Property 11 (Schedule 3 heritage 1Item) and Property 29
(Schedule 4 1Item); and views obtainable from properties to the
south west, west and north of the Study Area have also been
examined.

3.2 SENSITIVITY LEVELS

Sensitivity levels are a measure of people's concern for the
scenic quality of an area. They are based wupon the visual
quality of the landscape unit, the distance from and type of
travel route, and the number and type of potential viewers.

The distance definition, as set out in Figure 3.3, shows that the
Study Area is viewed mainly as a foreground or middleground
component from the adjacent travel routes and urban areas.

Major roads and primary use areas carry a higher number of
viewers than secondary roads and use areas. Generally, tourists
and residents have a higher concern for visual quality than
commuters. Residents have a high concern for the scenic quality
of their visual catchment, particularly if it is threatened by
perceived detrimental changes. Given the high level of mining
activity in the region commuter traffic may have a lower level of
concern as a proportion of the commuter traffic may be mining
related.

Figure 3.3 - DISTANCE DEFINITION FOR LANDSCAPE ASSESSMENT

Foreground Middleground Background
Distance 0 - 400/800m 400/800m - 5/8km—-infinity
5.0/8.0km
Sight detail and general -
Capacity detail general no detail
Object rock entire system of
Viewed outcrop ridge ridges
Visual species of textures patterns
Characteristics individual (palms and (light &
plants hardwoods) dark)
SOURCE: Forest Commission, Victoria, 1981 - Visual Absorption

Capability in the Blue Range Study Area.

Based on these principles, a three-tiered hierarchy of Fhe.travel
routes and urban areas is evident surrounding and within the

Study Area.

Level 1 - the townships of Muswellbrook and South’
Muswellbrook.
Level 2 = Denman Road, connecting Denman, adjacent mining

and outlying areas with Muswellbrook and the_New
England Highway with moderate volumes of traffic.

Level 3 = Wybong and Roxburgh Roads. These roads connect
Muswellbrook with the towns situated to_the west
with light and very light traffic respectively.



Level 3 = Bengalla Road, which branches off Wybong Road
through the Study Area. Used mainly by 1local
residents. Very light traffic.

Bengalla Road users would experience the highest sensitivity to
visual impacts, but its lower number of users reduces the overall
sensitivity rating. The proposed re-routing of Bengalla Road
shown in Figure 2.1 and its projected traffic volume (refer
accompanying Traffic Study) may raise its sensitivity level.

The users of the main regional route, the New England Highway,
would not be visually impacted by the proposed mine activities.
The Muswellbrook-Ulan railway would be only nominally affected as
it is a dedicated freight line.

The roads to the south of the Area would generally have good
views of the open cut and infrastucture areas. The westerly
aspect of Muswellbrook and South Muswellbrook would provide some
of its residents with clear views of the mine in the early years
of operation. Anticipated sensitivity levels are indicated in
Figure 3.4.

Figure 3.4 - SENSITIVITY LEVELS (continued over)

TRAVEL ROUTE FOREGROUND MIDDLEGROUND BACKGROUND I
Urban Areas Floodplain east Open Cut Area Surrounding
of study area. <4kns terrain of
Study Area,
LEVEL 1 Industrial zone incl. Mt.
as distant middle-|Arthur and
ground feature. Mt. Pleasant
SENSITIVITY moderate high moderate
LEVELS concern concern concern
Denman Road Floodplain Open Cut Area Ridgelines
south of beyond
Study Area. Industrial zone Study Area
LEVEL 2 as close (2km) to the north
middleground
SENSITIVITY moderate high to moderate low
LEVELS concern concern concern
Wybong Road Open Remainder of Ridgelines
cut area Study Area, south of
Industrial Zone Denman Road
- LEVEL 3 Northern <4km Mt Arthur
section of
Study Area
SENSITIVITY high moderate low
LEVELS concern concern concern




4.0 PROPOSED DEVELOPMENT

The p;oposed mine involves a complex series of activities during
the mining and processing operations. This chapter outlines the
most relevant aspects of the proposed operations.

4.1 OPEN CUT AREA

The proposed mine has an expected lease grant of 21 years. At
the time of writing the open cut activities have been documented
in stages, namely Years 1, 7, 14 and 21 as shown in Figure 4.1.
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