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Glossary 

AEP Annual Exceedance Probability: The probability that a given rainfall total 
accumulated over a given duration will be exceeded in any one year (see 
footnote). 

AMDT Adopted Middle Thread Distance: The distance from the mouth of the 
watercourse or the confluence of the watercourse with the main watercourse 
measured along the middle of the watercourse. 

Afflux Rise in flood level caused by a hydraulic structure. 

AGD84 The coordinate reference system used in Australia prior to the introduction of 
GDA94. 

AMG Australian Map Grid — Cartesian co-ordinate system derived from a 
Universal Transverse Mercator Projection of latitudes and longitudes on the 
Australian Geodetic Datum (AGD) (now superseded). 

ARF Areal Reduction Factors 

ARR Australian Rainfall and Runoff. 

Attenuation  The reduction of flood peaks due to storage effects. 

Australian Height 
Datum (AHD) 

The datum used for determining elevations in Australia which uses a national 
network of bench marks and tide gauges, and has set mean sea level as zero 
elevation. Elevations in metres above Australian Height Datum are annotated 
with the suffix m AHD (see below).  

Average Recurrence 
Interval (ARI) 

The average, or expected, value of the periods between exceedances of a 
given rainfall or a stream flow over a given duration (see footnote). 

BoM Bureau of Meteorology. 

Catchment  The area of land which collects and transfers runoff into a waterway. 

CL Continuous loss. 

Confluence  Area where two or more waterways come together to form one waterway. 

Critical storm 
duration 

The critical storm duration is the duration of rainfall that will result in the 
highest peak flood levels at a particular location.  

DEM Digital Elevation Model. 

DERM Queensland Department of Environment and Resource Management.  

DIP Queensland Department of Infrastructure and Planning. 

Discharge Instantaneous rate of flow measured in volume per unit time (such as m3/s). 

Downstream (d/s) In the direction of flow of a stream or river i.e. away from the source. 

DTM Digital Terrain Model. 

EIS Environmental Impact Statement. 

EP Act Queensland Environment Protection Act 1994 

EPP Environmental Protection (Water) Policy 2009 

Erosion The process by which soil and rocks are loosened, worn away and removed 
from parts of the Earth’s surface. Includes removal of debris supplied to the 
streams by slope wash, mass movement, and gullies. 

FFA Flood frequency analysis 
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Flood plain That portion of a river valley that is covered during periods of high flood 
water. 

Flow Quantity of fluid measured over a period of time (such as ML/day). 

Frequency A measure of the number of occurrences per unit of time. 

GDA94 Geocentric Datum of Australia. The coordinate reference system currently 
used in Australia to define co-ordinate systems. 

GDR Great Dividing Range. 

GEV Generalized Extreme Value 

Groundwater Water found underground in porous rock or soil strata. 

HPPL Hancock Prospecting Pty Ltd 

Headwaters  Upstream Section of a river before it is joined by main tributaries. Typically 
smaller in width and flow than the main Section of the river. 

HEC-RAS A computer program that models water flow hydraulics of rivers and 
channels. 

Hydraulic analysis Refers to the assessment of flood levels, flows and velocities in waterways, 
creeks and rivers. 

Hydrograph  A record of the discharge of a creek, stream or river over time. 

Hydrological 
analysis 

Refers to the estimation of flows that enter waterways, creeks and rivers. 

Hydrology The study of the occurrence, distribution, and chemistry of all waters of the 
earth. 

IFD Intensity Frequency Duration of rainfall 

IL Initial loss 

Impervious Surfaces Artificial structures such as pavements and building roofs, which replace 
naturally pervious soil. 

Left/Right Bank  Defined for a watercourse with the observer facing downstream. 

Log Pearson Type 
III flood frequency 
curve 

A method described in Australian Rainfall and Runoff to relate flood peaks to 
annual exceedance probability. 

m AHD  Metres (above the) Australian Height Datum. Refers to the number of metres 
above Australia’s theoretical reference surface, approximately equivalent to 
the height above sea level. 

MGA Map Grid of Australia – current Cartesian co-ordinate system for use in 
Australia derived from a Universal Transverse Mercator Projection of latitudes 
and longitudes on the Geocentric Datum of Australia (GDA). 

MIKE FLOOD A computer program that combines the MIKE11 and MIKE21 programs. 

MIKE11 A one dimensional computer program that performs a hydraulic analysis of 
rivers, channels and water bodies. 

MIKE21 A two dimensional computer program that performs a hydraulic analysis of 
rivers, channels and water bodies. 

ML Megalitre (1,000,000 litres) 

MLA Mining Lease Application 

MRRM Main Roads Rational Method 

PB Parsons Brinckerhoff  

Peak discharge The maximum discharge or flow during a flood. 
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Photogrammetry Remote sensing technology used to determine geometric properties about 
objects from photographic images. 

Pluviograph A rain gauge which automatically records, usually in graph form, the 
cumulative amount of rainfall with reference to time. 

PMF Probable Maximum Flood 

Rainfall Intensity Depth of rainfall per unit time. 

Rational Method A procedure for determining peak discharge, which corresponds to a critical 
storm duration and specified catchment characteristics. 

Reach  Portion of a stream channel between two specified points. 

Recharge The process involving the infiltration of water from the surface to 
groundwater. 

RORB A computer program that models urban and rural stormwater drainage by 
analysing rainfall and runoff in any land use area. 

Runoff  The portion of rainfall which becomes surface flow. 

SEIS Supplementary EIS 

SP Act Sustainable Planning Act 2009 

SRTM Shuttle Radar Topographic Mission. 

Temporal  Relating to time as distinguished from space. 

Topography Concerned with local detail in general, including relief and vegetative and 
human-made characteristics. 

Tributary  A stream or river that does not reach the sea but joins another major river 
(parent river), swelling its discharge. Sometimes described in terms of “left 
bank” or “right bank”, referring to the bank of the parent river that the tributary 
connects to. 

Upstream (u/s) In the opposite direction of the flow of a stream or river, i.e. towards the 
source. 

Water Act Water Act 2000 

Weir  A small overflow type dam in a stream or river, generally used to raise the 
water level or divert its flow.  
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Probabilities, ARI and AEP 

For the purpose of this report, the Average Recurrence Interval (ARI) is generally used. It is 
recognised that other references to flood frequency are commonly used, however the ARI reference 
appears more widely understood by the public and has therefore been adopted in this report. 

See http://www.bom.gov.au/hydro/has/ari_AEP.shtml. The Average Recurrence Interval (ARI) and 
Annual Exceedance Probability (AEP) are both a measure of the rarity of an event. With ARI 
expressed in years, the relationship is: 

AEP = 1 – exp(-1/ARI) 

This results in the following conversions: 

ARI (years) Percent Annual Exceedance 
Probability (% AEP) 

Fraction Annual Exceedance 
Probability (AEP) 

1 63.5 0.632 

2 39.3 0.393 

5 18.1 0.181 

10 9.5 0.095 

20 4.9 0.049 

50 2 0.02 

100 1 0.01 

1,000 0.1 0.001 

3,000 0.03 0.0003 

 

http://www.bom.gov.au/hydro/has/ari_aep.shtml
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1. Introduction 

1.1 The Project 

Hancock Coal Pty Ltd (HCPL) has commissioned Parsons Brinckerhoff (PB) to provide 
input into the Alpha Coal Project (the Project) Environmental Impact Statement (EIS) 
and Supplementary EIS (SEIS). This report provides a feasibility level assessment of 
the stream morphology and potential impacts and mitigation measures for creek 
diversions, suitable for the purposes of the Project. While the current hydraulic 
modelling provides a close match to the morphological requirements for the creek 
diversions and associated works, the detailed design phase of the Project will 
incorporate the stipulated design approach and parameters to ensure a compliant 
design and basis for the Water License application.  

This Stream Morphology Technical Report is a revision of the Technical Report 
submitted with the Project’s EIS submission (September 2010) and incorporates and 
responds to the comments from various stakeholders and statutory authorities, as well 
as the presentation and feedback from the DERM/DIP Water Unit Meeting held on 
1 June 2011. This Stream Morphology Technical Report accompanies the SEIS 
submission. 

The Project comprises the development of thermal coal resources located 
approximately 170 km west of Emerald, and 50 km north of the town of Alpha in the 
Galilee Basin. The coal reserves for this Project exist within the mining lease application 
(MLA) 70426. The coal resources will be developed by open cut mining with related 
infrastructure. Coal will be mined at a peak rate of around 40 million tonnes per annum 
(Mtpa) run of mine (ROM) coal. The coal will be crushed, sized and washed, with 
product coal transported by rail to Abbot Point. The Project covers an area of 
approximately 33,706 ha and will be developed by Hancock Prospecting Pty Ltd 
(HPPL). 

The Project area is located within the Lagoon and Sandy Creek catchments, forming the 
south-westerly portion of the Belyando River system (refer Figure 1.1). The Lagoon 
Creek catchment is bounded by the Great Dividing Range (GDR) to the west and a 
north-south line of low hills to the east and extends to the south of the Capricorn 
Highway and northward to around Wendouree. The Sandy Creek catchment covers an 
area of approximately 7,700 km2, while the area of interest is around 337 km2. The 
creeks will be diverted within the Alpha Coal MLA to enable progression of mining 
activities. It should be noted that the upper reaches of Sandy Creek are named 
Greentree Creek on published topographic maps (refer Figure 1.2). For the purpose of 
this document this section of Sandy Creek will be referred to as Greentree Creek to 
allow ease of identification of reaches. 

The Project interacts with three main watercourses (refer Figure 1.3), Lagoon Creek, 
Spring Creek and Sandy Creek. This necessitated undertaking a stream morphology 
investigation of the whole catchment as part of the EIS/SEIS. This investigation 
determined the existing stream morphology characteristics and appropriate and 
compliant design of the proposed creek diversions and levees for the Project, the 
potential impact of the mine development and any required mitigation works.  

The primary components of this study comprise: 

Â preliminary geomorphic characterisation of streams in the Project area 
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Â Lagoon Creek levee and diversion – feasibility  design parameters 

Â Sandy Creek diversion – feasibility  design parameters 

Â Spring Creek diversion – feasibility  design parameters 

Â impact assessment 

Â watercourse rehabilitation. 

The Project comprises three diversions: 

Â Lagoon Creek Diversion:  

4 the Lagoon Creek diversion comprises the diversion of the active channel only, 
to another location within the natural flood plain. The 9.6 km long diversion 
channel is designed to connect the existing upstream and downstream natural 
active channels, while providing a degree of meandering to replicate the 
existing channel. The excavated channel is a combination of the active (2 year 
ARI flows) and high flow (50 year ARI flows) channel but, similar to the existing 
active channel does not feature a separately distinguishable low flow section 
set into the high flow channel 

4 a levee situated on the west (left) bank of Lagoon Creek through the MLA, will 
provide flood immunity of up to 3000 year ARI. The EIS assumed that the 
levee would be set further into Lagoon Creek. However, following discussions 
with DERM and stakeholders, the levee was moved further uphill to provide 
better conveyance and storage within Lagoon Creek. The topography on 
Lagoon Creek’s right (east) bank rises rapidly and therefore mine 
infrastructure on the east bank is unaffected by the floods 

4 the Lagoon Creek diversion will allow unimpeded access to coal reserves. The 
route allows adequate offsets between the diverted creek and proposed 
mining operations, reducing any impact that the mining operations will have on 
the water flow in Lagoon Creek. The diversion is anticipated to provide a 
stable and sustainable creek alignment for Lagoon Creek into the future. 

Â North Western diversion (Sandy Creek):  

4 the north western diversion totals 25.5 km in length, of which the Sandy Creek 
diversion comprises 11 km. The remaining length of the channel captures 
overland flows and discharges from unnamed creeks. The most northern 
section of this diversion channel is located just inside the perimeter of the MLA 
(refer Figure 1.3) and includes an additional levee on its left bank, to avoid 
flood waters from this diversion affecting the adjacent property of Kevin’s 
Corner. The diversion is designed with a high flow channel to 50 year ARI and 
includes a low flow channel sized to 2 year ARI. This diversion rejoins the 
original Sandy Creek some 100 m before the confluence with Lagoon Creek 

4 a flood levee is located adjacent to, and on the mine side of the diversion 
channel and provides flood immunity to the mine to 3000 year ARI. In the 
event of floods exceeding 50 year ARI, flood water will rise against the levee 
and locally temporarily inundate the adjacent (upstream) land. No third party 
properties are affected 
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4 additional levees are included between the diversion and the MLA boundary to 
avoid break out of flows from the diversion to adjacent third party properties, 
and similarly to protect the Alpha infrastructure from adjacent creeks (e.g. Little 
and Rocky Creek).  

4 The adopted corridor available for this section of the diversion channel is set at 
240 m between the MLA boundary and the top of the highwall. Based on the 
diversion and levee design, this allows an eighty to ninety meter wide strip 
between the levee and the highwall to take account of access arrangements 
and highwall instabilities. Should ongoing geotechnical investigation determine 
this allowance to be insufficient to ensure the safety of the mine and 
diversion/levees, then the mine pit strike length will be shortened to suit, and 
will not impact in the width of the nominated diversion corridor. It should be 
noted that the exposure to high wall instability is limited to the pit width only 
(200 m approx.) with overburden being placed back into the mined-out pit area 
immediately after mining. Overburden will ultimately also be placed 
immediately behind the levee bank. 

Â Southern diversion (Spring Creek): 

4 the south western diversion totals 11.2 km in length, of which Spring Creek 
comprises 10 km, running parallel to the south-west MLA boundary. The 
diversion is designed with a high flow channel to 50 year ARI and an active 
channel to 2 year ARI. This diversion channel joins Lagoon Creek some 150 m 
inside the upstream boundary of the MLA boundary. As for the north western 
diversion, an additional levee is provided between the diversion channel and 
the MLA boundary to avoid breakout of flood waters onto the adjacent 
tenement 

4 a flood levee is located adjacent to, and on the mine side of the diversion 
channel and provides flood immunity to the mine to 3000 year ARI. In the 
event of floods exceeding 50 year ARI, flood water will rise against the levee 
and locally temporarily inundate the adjacent (upstream) land. No third party 
properties are affected.  

4 The adopted corridor available for this section of the diversion channel is set at 
240 m between the MLA boundary and the top of the highwall. Based on the 
diversion and levee design, this allows a ninety to one hundred meter wide 
strip between the levee and the highwall to take account of access 
arrangements and highwall instabilities. Should ongoing geotechnical 
investigation determine this allowance to be insufficient to ensure the safety of 
the mine and diversion/levees, then the mine pit strike length will be shortened 
to suit, and will not impact in the width of the nominated diversion corridor. It 
should be noted that the exposure to high wall instability is limited to the pit 
width only (200 m approx.) with overburden being placed back into the mined-
out pit area immediately after mining. Overburden will ultimately also be placed 
immediately behind the levee bank. 

 

 

The creek diversions will generally allow mining activities to proceed with unimpeded 
access to coal reserves that would otherwise be inaccessible due to the risk of flooding. 
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Also the Lagoon Creek diversion is positioned to minimise sterilisation of coal, even 
though coal deposits remain sterilised under the existing channel section of Lagoon 
Creek. The adopted levee and active channel route allow adequate offsets between the 
diverted creek and proposed mining operations, reducing any impact that the mining 
operations will have on the conveyance capacity of Lagoon Creek. The diversion is 
anticipated to provide a stable and sustainable creek alignment for Lagoon Creek into 
the future. 

This report details the feasibility design for the proposed creek diversions. The 
recommendations of this report will be implemented in the detailed design for the levees 
and creek diversions, in preparation for the licensing applications for the creek related 
works.
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