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1. INTRODUCTION

Item 4(g) of the requirements for the Water Resource Assessment (WRA) and draft Water 
Management Plan (WMP) for the proposed Bickham Coal Mine project specifies a number of 
matters relating to the design of water storage and conveyance structures.  The matters 
identified in Item 4(g) are set out below together with a cross reference to the relevant 
sections of this appendix or to a related appendix where each issue is addressed:

4 g) Site Information/Survey

i) Details of proposed water storage structures, including 
purpose, location, design specifications (crest, bywash, 
discharge, low flow bypass provisions)

Section 2

ii) Calculation of the catchment area, water storage structure 
capacity (ML) and water storage surface area

Section 2

iii) Calculation of the Maximum Harvestable Rights Dam Capacity 
(MHRDC) 

Section 4

iv) Estimate the MHRDC as it changes over the life of the 
operations

Section 4

v) Details of stream order (using the Strahler System) Section 3

vi) Estimate of evaporation rates and annual evaporation losses Appendix 17

vii) Details of pumps and intended extraction volumes from the 
water storage structure/s

Appendix 19

viii) Details of any other persons/party to be supplied (eg. volume, 
rate, purpose)

Appendix 22

ix) Identify impacts on other licence users or 'basic rights' as 
defined in Water Management Act 2000

Appendix 6

x) Identification of potential construction / surveillance 
requirements of the Dam Safety Act

Section 5

The designs of the water management facilities described in this appendix are based on the 
following objectives:

1. Isolate and retain all mine water derived from mine pit dewatering and runoff 
collected within the pit as well as runoff from operational areas of the mine (haul 
roads, stockpile area, facilities area, etc).  This water will be utilised for dust 
suppression on haul roads, active dumping areas and coal stockpiles.  Excess mine 
water will be utilised for pasture irrigation.

2. Capture and treat all runoff from overburden dumps in accordance with the 
requirements of Managing Urban Stormwater: Soils and Construction (Landcom, 
2004) and Managing Urban Stormwater: Mines & Quarries (DECC, 2008).  Following 
settlement to achieve the required settlement of suspended solids, water will be 
discharged to the natural drainage systems.

3. Maintain existing fresh water dams as far as possible, particularly Dam 1 which has 
aquatic ecological values.
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2. WATER STORAGE AND DIVERSION STRUCTURES

2.1 PURPOSE

A variety of existing farm dams will be subsumed by mining while others will be retained or 
enlarged and additional storage structures will be constructed to:

 collect runoff from the mine site and the recently established overburden to allow 
sedimentation and prevent pollution of the watercourses; and

 collect and store runoff and mine dewatering flow for reuse for dust suppression, coal 
processing and pasture irrigation purposes.

2.2 LOCATION

The existing farm dams are shown on Figure 2.1 on which the following terminology has 
been adopted:

 water storage dams to be retained during mining are numbered (1, 2);

 water storage dams to be subsumed by mining are listed A, B, etc

The water storage structures proposed for the mine site are shown on Figure 2.2 and 
include:

 nine sedimentation basins labelled SB1, SB2, etc that will treat sediment laden water 
from the overburden dumps.  Note that SB2 will be constructed in the general 
location of existing Dam E (on Figure 2.1) and that SB9 is an existing small 
sediment dam constructed at the time that overburden from the bulk sample pit was 
placed an old flint quarry void;

 a number of dams that will be used to retain all mine dewatering and collect runoff 
from catchments that drain to the mine pits, haul roads and the facilities and 
stockpile areas (labelled M1, M2, etc).  

The sedimentation basins, which have been located to ensure all runoff from the overburden 
areas is collected and treated prior to discharge, will be constructed and brought into service 
as required throughout the life of the mine.  Prior to construction, a detailed design for each 
basin will be prepared based on any updated data on the contributing catchment area and the 
detailed topography of the site.  The preliminary designs presented below have been 
prepared based on the initial mine plan and proposed staging of development of overburden 
dumps.  The analysis sets out the basis for indicative designs based on preliminary locations 
for sediment basins. 
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2.3 SEDIMENT BASIN DESIGN

2.3.1 Basin Volume

As part of the background studies undertaken in connection with the proposed Bickham Coal 
Mine, the soils in the vicinity of the proposed mine have been investigated and tested to 
supplement the information available from “Soil Landscapes of the Murrurundi 1;100,000 
Sheet” (DLWC 2002) (see Appendix 22).  The majority of the soils that will be disturbed by 
mining are from the Burning Mountain (bm) soil landscape unit or its variant (bma).  Both 
these soil landscapes give rise to sediments that are classified as Type F for purposes of the 
design and management of sediment basins (see Table C11 of Managing Urban Stormwater: 
Soils and Construction, Landcom, 2004). Accordingly, preliminary designs for the 
sedimentation basins have been prepared in accordance with the requirements for Type F 
soils as set out in Section 6 of Managing Urban Stormwater: Soils and Construction.  

The settling zones of the sediment basins have been sized to contain the 95th percentile, 5 
day rainfall depth in accordance with the design requirements set out in Table 6.1 of 
Managing Urban Stormwater: Mines and Quarries (DECC, 2008).  The sediment storage zones
of the basins have been sized to contain two month’s soil loss calculated using the RUSLE 
equation as set out in Appendix A of Managing Urban Stormwater: Soils and Construction.  

For purposes of determining the required basin capacity, the following data were used:

 The maximum catchment area draining to each basin determined from the detailed 
mine plans;

 95th percentile 5 day rainfall of 51.3 mm for Scone (nearest location quoted in 
Table 6.3a of Managing Urban Stormwater: Soils & Construction);

 Volumetric runoff coefficient of 0.63 (as set out in Table F2 of Managing Urban 
Stormwater: Soils & Construction).  

 The area of newly deposited overburden that would contribute sediment was 
determined as the maximum area in each catchment over two consecutive years.

 Sediment storage capacity to retain sediment from six months.

 The rainfall erosivity factor was estimated as 1,450, derived from the RAINER 
program (SCS 1993) using rainfall intensity data relevant to the site (see 
Appendix 17);

 The soil erodibility factor (K) of 0.035, for the Burning Mountain soil landscape (Table 
C11 in Managing Urban Stormwater: Soils and Construction);

 The slope length and gradient were obtained from the mine plans for representative 
years and used to calculate the LS factor (as per Appendix A of Managing Urban 
Stormwater: Soils and Construction);

 The erosion control practice factor (P) of 0.8 corresponding to a 0.3 m deep loose 
surface on the face of the dump (Table A2 in Managing Urban Stormwater: Soils and 
Construction);
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 The ground cover and management factor (C) 1.0 representing no ground cover on 
the exposed face of the dump (Figure A5 in Managing Urban Stormwater: Soils and 
Construction).  

Table 2.1 summarises the analysis of the required sediment storage capacity for sediment 
basins SB1 to SB8.  Note that sediment basin SB9 is a basin that was constructed at the time 
of placement of overburden from the bulk sample pit.  No runoff from the mine overburden 
dumps will be directed into this existing basin.

Table 2.1:  Analysis of Indicative Sediment Storage Volumes (ML)

Sediment Basin Number

Item 1 2 3 4 5 6 7 8

Rainfall Erosivity (R) 1,450 1,450 1,450 1,450 1,450 1,450 1,450 1,450

Slope Length (L) (m) 160 140 180 200 190 240 250 160

Slope (%) 12% 14% 8% 13% 14% 10% 10% 8%

LS Factor 6.05 6.9 3.45 8.1 8.6 5.6 5.75 3.2

Soil Erodibility (K) 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035

Cover Factor (C) 1 1 1 1 1 1 1 1

Conservation Practice (P) 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

Annual Erosion (t/ha) 246 280 140 329 349 227 233 130

Effective Catchment (ha) 10 19 27 3 12 17 8 21

Clean Out Interval (months) 6 6 6 6 6 6 6 6

Sediment Density (t/m3) 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3

Storage Zone Volume (ML) 1.0 2.0 1.5 0.4 1.6 1.5 0.8 1.0

Table 2.2 sets out the progressive changes in catchment area draining to each sediment 
basin, comprising natural, recent overburden and revegetated overburden areas.  For the 
maximum catchment area draining to each basin the table sets out the indicative basin 
volume (settlement zone, storage zone and total volume required) and an indicative surface 
area, based on a nominal rectangular excavated basin with:

 Length:width ratio of 3:1, 

 Batter slopes of 2:1 (H:V) and 

 Assumed basin depth ranging from 2 m for small basins (<10 ML) and up to 4 m for 
the largest basin.

The volumetric runoff coefficient of 0.63 adopted for purposes of preliminary design of 
sediment basin volume is highly conservative because it assumes that the whole of the 
catchment comprises compacted bare soil (the assumption behind the data in Table F2).  This 
assumption may be valid for urban construction sites for which it was originally derived.  
However, in practice, the catchments draining to each sediment basin around the Bickham 
Mine site will only contain a small proportion of recently placed overburden (average 19 
ha/year spread across a number of catchments) together with a larger proportion of 
established and revegetated overburden or remnant “natural” catchment.  An indication of 
the degree of conservatism associated with the runoff coefficient derived from Table F2 of 
Managing Urban Stormwater: Soils & Construction can be gained by comparing it to the 
runoff derived by analysis of the data from the water balance modelling reported in 
Appendix 19.  For the water balance analysis, daily runoff from different surfaces was 
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generated using the Australian Water Balance Model (AWBM), which is part of the “Rainfall 
Runoff Library” (CRC for Catchment Hydrology, 2004).  The parameters adopted to represent 
the runoff characteristics of coal mine overburden were adopted from mine site research 
undertaken for the Australian Coal Association Research Program.  The AWBM model was 
used to generate daily runoff from various surfaces including recently placed mine spoil 
(which gave the highest proportion of runoff except for mine pits and hardstand areas) using 
129 years of climate data.  Analysis of the modelled runoff data indicated that the runoff 
corresponding to 50-60 mm of rainfall over 5 days averaged 0.19 of the incident rainfall.
This indicates that use of the volumetric runoff coefficient of 0.63 from Table F2 of Managing 
Urban Stormwater: Soils & Construction is likely to over estimate the volume of runoff from 
recently placed overburden by a factor of more than three.  For established overburden with 
vegetation cover, the overestimation is likely to be in excess of a factor of four.  Not 
withstanding the degree of conservatism inherent in designs based on Table F2 of Managing 
Urban Stormwater: Soils & Construction, the relevant volumetric runoff coefficients from 
Table F2 have been used in the preparation of indicative sizing of sediment basins, as set out 
below.

Table 2.2:  Indicative Sediment Basin Volumes (ML)

Year Item Sediment Basin Number
1 2 3 4 5 6 7 8

1 Catchment Area (ha) 18 8 24 0 0 0 0 0

5 Catchment Area (ha) 28 45 36 0 0 0 0 0

10 Catchment Area (ha) 35 45 36 20 48 5 21 52

15 Catchment Area (ha) 35 45 36 20 45 53 26 52

20 Catchment Area (ha) 35 45 36 20 45 41 28 98

25 Catchment Area (ha) 42 41 72 20 45 41 28 141

Max Catchment Area (ha) 42 41 72 20 45 41 28 141

Settlement Zone (ML) 13.6 14.7 23.1 6.6 15.7 17.1 9.1 45.6

Storage Zone (ML) 1.0 2.0 1.5 0.4 1.6 1.5 0.8 1.0

Total Volume (ML) 14.6 16.7 24.6 7.0 17.3 18.6 10.5 46.6

Storage Depth (m) 3 3 3 2 3 3 4 4

Water Surface Area (m2) 5,300 5,900 8,700 3,600 6,100 6,600 2,800 12,600

2.3.2 Spillway Design

Indicative designs for spillways for the sediment basins have been prepared based on the 
requirement to safely discharge convey the peak runoff from the 100 year ARI storm for the 
time of concentration for the catchment.  The indicative designs are conservative in that they 
assume that the basins are full at the time that storm runoff commences and that the basins 
do not have any flood detention effect.

Table 2.3 below summarises the Probabilistic Rational Method analysis for the indicative 
spillway widths for the sedimentation basins based on the following:

 Maximum catchment area during the life of the mine and average catchment slope 
taken from the mine plans for representative years;

 Reflecting the fact that the runoff flow-path will primarily comprise overland flow, the 
time of concentration has been calculated using the kinematic wave equation (Ragan 
and Duru, 1972 as quoted in Australian Rainfall and Runoff: Book VIII Technical 
Note 3), 
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 Hydraulic roughness for grassed surface (Australian Rainfall and Runoff: Book VIII 
Technical Note 3) = 0.2

 100 year ARI runoff coefficient of 0.48 derived from procedures set out in Australian 
Rainfall & Runoff: Book IV Table 1.1);

 Rainfall intensity for the Bickham Mine site obtained from Bureau of Meteorology web 
site (CDIRS) with interpolation for durations less than 60 minutes using the RAINER 
program (SCS 1993) (see Appendix 17);

 Spillway width determined assuming the hydraulic control acts as a broad crested weir
with depth of flow varying from 0.3 for small catchments to 0.6 for large catchments.

Table 2.3:  Indicative Sediment Basin Spillway Widths

Sediment Catchment Slope Tc I100 Q100 Flow Spillway
Basin Area Depth Width

(ha) (%) (min) (mm/h) (m3/s) (m) (m)
1 42 12% 56 54 3.0 0.4 7.9
2 41 19% 42 65 3.6 0.6 5.1

3 72 8% 126 34 3.2 0.5 6.1
4 20 13% 73 49 1.3 0.3 5.4

5 45 14% 75 47 2.8 0.4 7.4

6 41 10% 96 39 2.1 0.4 5.6
7 28 10% 41 66 2.5 0.5 4.7

8 141 8% 151 32 6.0 0.5 11.3

9 31 11% 105 38 1.5 0.5 2.9

2.3.3 Basin Layout

A detailed design for each sediment basin will be prepared based on the principles shown in 
Figure 2.3 which is an extract from the standard drawing SD 6-4 from Managing Urban 
Stormwater: Soils & Construction.  

As noted previously, the basins will be configured to achieve a length:width ratio as close to 
3:1 as can be achieved within the constraints of the local topography.  For dewatering 
purposes, an outlet pipe will be installed in each sediment basin above the level of the 
sediment storage zone.  The diameter of the pipe will be selected so as to allow the contents 
of the basin to be discharged within two days, following three days of settlement after the 
end of a storm.  A floating inlet (arranged so as to take the cleanest water from just below 
the surface) will be connected to the outlet pipe by means of a flexible hose.  A control valve 
will be installed on the outlet end of the outlet pipe.



Bickham Coal WRA & WMP 
Appendix 25 – Water Storage and Conveyance Structures

Page 9 March 2009

(Source: Managing Urban Stormwater: Soils & Construction, Standard Drawing SD -.4)
Figure 2.3:

Typical Layout for a Sediment Basin

2.3.4 Impact of Flooding on Basin SB2

Sediment Basin SB2 is proposed to be located in the south-west corner of the floodplain area 
immediately upstream of the Bickham Gorge.  The flood regime in this area has been 
examined and is described in Appendix 20.  A key feature of the flood regime in this vicinity 
is that flood levels are primarily dictated by the hydraulic control at the Bickham Gorge which 
causes an almost level pool to form upstream of the gorge.  A preliminary design has been 
prepared for a basin located within the natural gully that runs into the Pages River along the 
southern Boundary of the floodplain.  At this location, the toe of the overburden dump is 
located approximately 220 m west of the Pages River.  Figure 2.4 shows an indicative layout 
of a 14.5 ML basin in this location.  The main features of this indicative layout are:

 Spillway cut into the natural hillside on the southern side at 387.5 m AHD;

 Main wall about 40 m long across the existing gully (maximum height about 3.75 m) 
with crest level 388.25 m AHD.  Batter slopes of 1:2 internal and 1:3 external (as per 
Figure 2.3).

 Subsidiary wall about 130 m long running along an existing minor ridge at 
approximately right angles to the main wall.  This subsidiary wall would have the 
same crest level as the main wall (maximum wall height about 1.5 m). 

 Top water area approximately 7,000 m2.
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Figure 2.4:
Indicative Layout of Sediment Basin SB2

Because of its location in the south-western corner of the floodplain, the area will be subject 
to flooding from the Pages River.  Table 2.4 summarises the flood levels at this location (see 
Appendix 20 for details).

Table 2.4:  Flood Levels in the Vicinity of Sediment Basin SB2

ARI Flood Level

(years) (m AHD)

5 386.23

10 387.44

20 388.71

50 390.05

100 391.13

From the flood levels in Table 2.4 it can be seen that basin SB2 will not be subject to 
flooding in floods up to a 10 year ARI flood in the Pages River.  Larger floods will, however, 
inundate the basin.  Notwithstanding the fact that the basin will be inundated in floods larger 
than the 10 year ARI flood, the location of the basin and the nature of flooding will not lead 
to scouring of the basin by floodwaters.  As can be seen from Figure 2.4, the basin is located 
in a corner position and is protected on the west by the overburden dump and on the south 
by the natural hillside.  Because of the effect of Bickham Gorge, flooding across the whole of 
the floodplain area will occur as a gradual build-up of a “pool” water level which will gradually 
fall as the flood recedes.  The main flowpath for floodwater drainage from the floodplain runs 
to the north of the basin.  Accordingly, in floods larger than 10 year ARI, Basin SB2 will be 
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subject to a gradual rise and fall in flood level, but will be immune from scouring caused by 
high velocity flows.

2.4 WATER STORAGE DAMS

Four mine water storage dams (see Figure 2.2 for locations) will be constructed 
progressively as the requirements for water storage change during the life of the mine.  The 
main factors that dictate the sequence of construction and the proposed capacity of the mine 
water dams are the depth of the pits (the main factor that governs the predicted rate of mine 
dewatering) and the area of catchment reporting to the pits.  Detailed water balance analysis 
that supports the sizing of the mine water storages has been undertaken (see Appendix 
19).  The proposed staging of construction of the mine water dams is set out in Table 2.5.  
Dams M1, M2 and M4 will be constructed as conventional hillside storages while Dam M3 will 
be constructed as a “turkeys nest” dam within the rail loop.  Dams will have diversion banks 
and channels to divert any catchment runoff around the dam.  

All water will be pumped into the mine water dams from the pit and will be pumped out again 
for dust suppression on haul roads and coal stockpiles and pasture irrigation.  These dams 
will never discharge to the environment and accordingly will not be provided with spillways.  
In circumstances where there is excess water that cannot be retained in the mine water 
storage dams, it will be retained with the pit until such time as it can be utilised for dust 
suppression or irrigation.

The Stockpile Dam (M2 on Figure 2.2, 20 ML capacity) will be located adjacent to the coal 
stockpile and loading area.  This dam will act as a collection point for runoff from the coal 
stockpile area.  Primary settlement of sediment and collection of oil will occur at this point 
before the water is transferred to one of the mine water storage dams.

Table 2.5:  Storage Dam Capacity and Staging

Dam Capacity Location Mine Year

No. (ML) Construction Subsumed

M 1 50 Hillside 1 14

M 2 20 Stockpile & Facilities 1 -

M 3 300 Inside Rail Loop 1 -

M 4 150 Hillside 5 16

2.5 DIVERSION CHANNELS AND DRAINAGE LINES

The water management systems for the mine will require a number of diversion channels to 
direct runoff as shown on Figure 2.2:

 Into the sediment basins;

 Around mine water Dams M1 and M4

 Around the western side of the mine facilities area and rail loop.

These diversion channels will be temporary structures that will direct runoff during the active 
mining process.  In addition, as the final landform for each catchment is established, 
drainage lines will be constructed to direct runoff in an orderly manner to the sediment 
basins.  If necessary, rock drop structures and armouring will be used to ensure channel 
stability.
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Prior to construction, each diversion channel will be designed to safely convey the design 
flow.  As required in Table 6.1 of Managing Urban Stormwater: Mines and Quarries, these 
diversion channels have been provisionally designed to convey the peak flood flow from a 20 
year ARI storm.  Different design criteria have been adopted for diversion channels feeding 
into the sediment basins (which will run along the toe of the overburden batters at a low 
slope) and diversion channels around the mine water storage dams that will follow the 
natural slope of the land.  The following criteria have been adopted for each class of channel:

Diversion Channels for Sediment Basins

 Channel slope: 1%

 Channel lining: grass

 Maximum velocity: 1.5 m/s

 Channel batters (H:V): 3:1

Diversion Channels for Mine Water Dams and Facilities Area

 Channel slope: natural slope

 Channel lining: grass for sections where velocities <1.5 m/s

rip-rap for sections where velocities >1.5 m/s

 Channel batters (H:V): 3:1

Rainfall intensity for the Bickham Mine site was obtained from Bureau of Meteorology web 
site (CDIRS) with interpolation for durations less than 60 minutes using the RAINER program 
(SCS 1993) (see Appendix 17).  For the diversion channels leading to sediment dams the 
time of concentration has been estimated using the kinematic wave equation for overland 
flow (as used for estimation of flow for spillway design – see Section 2.3.2 above).  For the 
diversion channels around the mine water dams and facilities area, the time of concentration 
was estimated using the equation for natural catchments from Australian Rainfall and Runoff
(Book IV, Equation 1.4).

Table 2.6 summarises the indicative bed width for the diversion channels that feed into the 
sediment basins while 

Table 2.7 provides the equivalent details for diversion channels around the water storage 
dams.

Table 2.6: Indicative Flow and Dimensions 
for Diversion Channels for Sediment Basins 

Sediment Catchment Slope Tc I20 Q20 Flow Flow Channel
Basin Area Depth Velocity Width

(ha) (%) (min) (mm/h) (m3/s) (m) (m/s) (m)
1 42 12% 64 38 1.7 0.30 1.28 3.6

2 41 19% 48 46 2.0 0.30 1.28 4.4

3 72 8% 145 24 1.8 0.30 1.28 3.9

4 20 13% 87 32 0.7 0.20 0.98 3.0

5 45 14% 85 35 1.7 0.30 1.28 3.5

6 41 10% 113 26 1.1 0.30 1.28 2.1

7 28 10% 47 46 1.4 0.30 1.28 2.7

8 141 8% 181 20 3.1 0.30 1.28 7.0

9 31 11% 122 26 0.8 0.35 1.42 0.7
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Table 2.7:  Indicative Flows and Dimensions for 
Diversion Channels for Storage Dams and Facilities 

Location Catchment Tc I20 Q20 Channel Flow Flow Channel
Area Slope Depth Velocity Base

(ha) (min) (mm/h) (m3/s) (%) (m) (m/s) (m)
Dam M1 40 30 61 2.6 3.3% 0.3 1.80 3.9
Dam M4 45 35 56 2.7 1.1% 0.4 1.27 4.1
Facilities 95 45 48 4.9 2.6% 0.4 1.94 5.1
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3. STREAM ORDER

3.1 STRAHLER STREAM ORDER SYSTEM

The Strahler Stream Order system is used under the Water Management Act 2000 to 
determine whether a license is required for the construction of harvestable rights dams on a 
property.  Under Section 54 of the Act, stream order must be determined from 1:25,000 
topographic maps.

The methodology used to assign stream orders comprises the following steps:

 Starting at the top of a catchment, any watercourse which has no other watercourses 
flow into it is classed as a first order stream (1). 

 Where two first order streams join, the stream becomes a second order stream (2).

 If a second order stream is joined by a first order stream it remains a second order 
stream (2).

 When two second order streams join they form a third order stream (3).

 A third order stream does not become a fourth order stream (4) until it is joined by 
another third order stream.

Licences are not required for harvestable rights dams built on hillsides and minor 
watercourses that capture up to 10% of the average regional rainfall runoff from their 
property.  Minor watercourses are defined by the Strahler system ordering method as first or 
second order watercourses that do not permanently flow.  Harvestable rights do not apply on 
third order streams and higher.  Dams built on these streams require a licence issued by 
DWE, unless exemptions apply.  

3.2 BICKHAM MINE SITE STREAM ORDER

Figure 3.1 shows the natural drainage of the area immediately adjacent to the mine site.  
Immediately south of the northern boundary of “South Bickham” the Pages River is joined on 
the western bank by a tributary, Salty Creek, (referred to as “Creek A” for the purposes of 
this appendix) which has a catchment area of around 450 ha, about 70% of which is located 
on the “South Bickham” property.  Immediately south of the point where Creek A joins the 
Pages River, the river has a broad floodplain on its western bank extending about 500 m 
along the river.  Along the southern boundary of the floodplain a second creek, “Creek B” 
which has a catchment area of about 250 ha, joins the Pages River on the western bank.

With the exception of Creek A and Creek B, all creeks draining from the western side of the 
Pages River are relatively small.  The largest of these, “Creek C” (Flint Pit Gully) has a 
catchment area of about 40 ha.  All other creeks have catchment areas of the order of 10 –
20 ha.

Figure 3.1 shows the stream order assigned for the watercourses on the Bickham mine site, 
based on the Murrurundi 1:25,000 scale map (9034-2N, 1981 edition). It should be noted
that not all drainage lines shown on Figure 3.1 within “South Bickham” have been labelled 
with a stream order because this figure is more detailed than the 1:25,000 map and includes 
additional drainage lines.

Figure 3.1 shows that most of the creeks draining from the western side of the Pages River, 
with the exception of Creeks A, B and C, are first order streams.  Creeks A, B and C are third 
order streams at the point they enter the Pages River.  Most of the tributaries to Kingdon 
Ponds, which drain in a westerly direction across the site, are first and second order streams.  
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There is one Kingdon Ponds tributary, located towards the south-western border of the site, 
which is a third order stream. 
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4. MAXIMUM HARVESTABLE RIGHTS DAM CAPACITY (MHRDC)

4.1 GENERAL

The total capacity of all dams on a property allowed under the harvestable rights is called the 
“Maximum Harvestable Right Dam Capacity” (MHRDC).  The MHRDC is based on 10% of the 
average regional rainfall runoff of the property and takes into account local evaporation rates 
and periods between rainfall replenishments.  To allow for differences in the reliability of 
rainfall and runoff across NSW (drier inland areas for example) the MHRDC multiplier 
numbers vary across the State.

As stated above licences are not required for harvestable rights dams built on hillsides and 
minor watercourses (first or second order watercourses) that capture up to 10% of the 
average regional rainfall runoff from their property.  Harvestable rights do not apply on third 
order streams and higher; dams built on these streams require a licence issued by DNR.

Special dams exempt from harvestable right calculations include:

 Dams for the capture, containment and recirculation of drainage and/or effluent, that 
conform to best management practice or are required by regulation to prevent the 
contamination of a water source.  The harvestable right is not intended to be contrary 
to initiatives to prevent pollution of water sources. Many landholders are required to 
install dams to capture contaminated water or to collect and re-use irrigation 
tailwater. These dams are not considered in assessing harvestable rights.

 Dams endorsed by the DWE for specific environmental management purposes.  Small 
dams may need to be constructed for specific environmental management outcomes. 
In such cases, permission in writing from DWE is required to obtain this exempt status 
before construction of the dam commences.

The mine water dams and sedimentation basins for the Bickham Mine do not need to comply 
with the harvestable right calculations.  Dam construction may require consent (possibly as 
part of a licence) from the DWE.  However, as part of DoP’s requirements for this WRA, 
calculation of the MHRDC has been carried out for the various catchments affected by mining.

4.2 CALCULATION OF MHRDC FOR “SOUTH BICKHAM”

The Maximum Harvestable Rights Dam Capacity or MHRDC (in ML) is calculated by
multiplying the area of the property (in hectares) by the factor shown for the locality of the
property on the MHRDC multiplier map.  This map is accessed from DWE’s website: 

http://www.farmdamscalculator.dnr.nsw.gov.au/cgi-bin/ws_postcode.epl

The extract from the multiplier map relevant to the Bickham site is contained in Figure 4.1.  
The appropriate multiplier for “South Bickham” is 0.072 ML/ha. 
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Figure 4.1
MHRDC Multiplier

The MHRDC for “South Bickham” (area 841 ha) is 61 ML whereas the total volume of the 
proposed sediment basins is 155 ML (see Table 2.2).  Accordingly, at the end of mine life 
Bickham Coal Company will either need to apply for licences to retain the sediment basins as 
farm dams or will need to reduce the total capacity in accordance with the MHRDC for the 
property.

Table 4.1 provides an analysis of the changes in MHRCD for “South Bickham” over the life of
the mine.  In the table, the area reporting to the pit includes the pit itself while the 
“Remaining Area” represents the area of “South Bickham” that would not be affected by 
mining at each of the nominated years.

Table 4.1:  MHRDC Changes over the Mine Life

Year Catchments Reporting to Remaining MHRDC

Basins (ha) Pit (ha) Area (ha) (ML)

1 50 32 759 55

5 119 80 642 46

10 277 147 417 30

15 328 188 325 23

20 364 199 278 20

25 460 103 278 20

Multiplier Values
(ML/ha)
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5. DAM SAFETY ACT REQUIREMENTS

A dam is prescribed under the Dam Safety Act (1978) on the recommendation of the NSW 
Dams Safety Committee. This is usually based on the size and “Consequence Category” of 
the dam and includes:

 Dams greater than 15 m high with “Consequence Categories” of extreme, high, 
significant or low; and

 Dams less than 15 m high with “Consequence Categories” of extreme, high or 
significant.

A preliminary review of the size and location of the sediment dams and water storage 
structures described in Section 2 indicates that none of these structures are likely to meet 
the criteria for being prescribed.  Nevertheless, at the time that the sediment basins and 
water storage dams are designed they will be assessed against the criteria and referred to 
the Dam Safety Committee if they meet the criteria.

All prescribed dams should meet the requirements of the Dams Safety Committee under the 
Dam Safety Act (1978).  The Committee’s main objective is to ensure that all prescribed 
dams in NSW are in such a condition as not to pose an unacceptable danger to downstream 
residents and property, or adversely affect public welfare or the environment.

5.1 DESIGN AND CONSTRUCTION

For new dams, Dams Safety Committee’s objective is to ensure that they are designed and 
constructed according to appropriate engineering standards for present and foreseeable 
future conditions. Accordingly, owners and designers must provide details of proposed dams 
to the Committee at an early stage. The Committee obtains its basic information on all 
proposed dams through a series of data sheets sent out to dam owners for their completion 
and return. This information relates to various key stages in the development of a dam from 
the investigation stage through to a dam that is filled and in service.

5.2 SURVEILLANCE

Any dam that is prescribed by the Dam Safety Committee is subject to an ongoing Dam 
Safety Surveillance program.  The prime objective of Dam Safety Surveillance is to obtain, 
collate and analyse data on the performance of a dam and its environs in order to assess dam 
behaviour and provide timely warning of any unsafe trends. Surveillance should include 
monitoring, regular visual inspection, examination and analysis of monitoring and inspection 
reports, and preparation of regular reports on dam behaviour relevant to acceptable criteria.
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