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Acronyms 

BAU Business as usual (also called base case) 

BCE Inc. Bowen Collinsville Enterprise Association Inc. 

BFD Burdekin Falls Dam 

BMP Burdekin to Moranbah Pipeline (duplication project) 

BCA Benefit cost analysis 

BCR Benefit cost ratio 

DIN Dissolved inorganic nitrogen (water pollution) 

DNRME (Queensland) Department of Natural Resources, Mines and Energy 

GBR Great Barrier Reef 

GBRMP Great Barrier Reef Marine Park 

LBP Lower bound pricing 

NPV Net present value 

PBC Preliminary business case 

PV Present value 

QBWOS Queensland Bulk Water Opportunity Statement 

r	 Discount rate 

SS Suspend sediment (water pollution) 

WTP Willingness to pay 
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Definition of key terms 

Benefit cost ratio (BCR) Fraction of present value costs to present value benefits. A BCR value of 
greater than 1 represent a positive return on investment. BCR values of 
less than 1 represent a negative return on investment. 

Discount rate (r) The rate used to discount future cash flows back to their present value, 
associated with the time value of money. It is usually expressed as a 
percentage per annum. Conventionally, the discount rate is assumed to 
reflect human impatience – the extent to which people prefer to defer 
costs and obtain benefits sooner, rather than later. It also reflects 
decision makers’ attitudes towards risk and their expectation from 
alternative investments (the opportunity cost). The Australian government 
recommends cost benefit analysis for domestic projects apply a discount 
rate of 7%, with sensitivity analysis undertaken at 3% and 10%. 

Lower bound pricing Achievement of full cost recovery from customers on investments made 
on their behalf, which do not demand a commercial rate of (additional) 
return. 

Present value (PV) Benefit cost analysis compares costs and benefits that arise at different 
points in time. To compare these values from a present-day perspective, 
these costs and benefits are converted into their ‘present value’ by 
applying an annual discount rate – the rate at which the time value of 
money erodes over time. Present value benefits and costs are calculated 
using the standard formula: 

!" = $%" (1 + )* + ^- 

where PV is present value (value in today’s money), FV is future value, r is 
the discount rate and t is the time period. 

Net present value (NPV) The value of present value benefits minus the present value costs. A 
positive NPV indicates, from an economic perspective, a project should 
proceed. A negative NPV indicates the project does not return a value and 
should not proceed. 

Social costs The social costs of a project are the sum of the private costs (often 
expressed in financial terms) and any additional costs borne by people 
who are not party to any financial transaction in relation to the project. 
Social costs may be incurred financially or experienced as a loss of a non-
monetary benefit, such as environmental amenity or health impacts. The 
latter may be quantified in monetary terms using appropriate economic 
valuation techniques. 
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Executive summary 

Background 

The Urannah Creek in Central Queensland, south of Collinsville is part of the homelands of the Wiri 
and Birri peoples of the Birri Gaba Nation. The area hosts sacred spaces, including burial and 
ceremonial sites and contains habitat of environmental and cultural significance. A dam and a large 
water impoundment are being pursued, which will inundate this area, storing water to develop 
irrigated agriculture and sell to coal mining interests in the Bowen Basin and potentially in the 
Galilee Basin, where some of the southern hemisphere’s largest thermal coal mines and planned. 

A preliminary business case (PBC) for the development of the Urannah Dam and potential 
associated irrigated agricultural developments has been prepared by proponents, the Bowen 
Collinsville Enterprise Association Inc. (BCE Inc.). The PBC includes a benefit cost analysis (BCA) of 
three options to assess future flows of benefits and costs. An option to construct a dam  for a large 
impoundment (150,000 ML yr-1 yield), which will provide sufficient water for irrigated agricultural 
development, is estimated by the proponent to provide a positive return on investment. However, 
this assessment is based on: improper application of Building Queensland’s BCA guidelines for 
infrastructure development; incomplete accounting of a number of material and quantifiable costs; 
and overly-generous assumptions on the accounting of benefits that are likely to accrue to the 
project.  

Development of bulk water assets and pricing of water in Queensland are subject to a policy 
framework that pursues full cost recovery from the asset users. New water impoundments should 
be pursued only when the marginal benefit of supporting an increase in supply of water exceeds the 
marginal cost of providing the water storage. Therefore, a BCA should return a benefit cost ratio 
(BCR) of at least 1. Building Queensland guidelines state that BCA for infrastructure development 
should be considered from a ‘whole of society’ perspective, therefore considerations should take 
account of flows of social and environmental costs and benefits beyond the direct financial costs 
and direct economic benefits of a project. The total economic value framework (TEV) should be used 
to categorise benefits and costs. BCA analysts should not deliberately attempt to mislead decision-
makers and the materiality and relevance of the quantifiable costs or benefits should be driven by 
inclusion, not convenience.  

Notwithstanding the contested nature of social BCA, the complexity of the planning and financing of 
new bulk water asset carries significant risks. For example, long term water demand forecasting is 
subject to uncertainty; the international trading environment for agricultural commodities is subject 
to significant competition from countries with similar climates, the future of thermal coal export 
demand remains uncertain if the global community continues with its commitment to the Paris 
Agreement carbon emissions targets (IEA, 2020); and construction costs are subject to building and 
maintenance cost uncertainties.  

Business case assumptions reassessed 

Burdekin to Moranbah pipeline duplication 

The proponent’s PBC ‘base case’ assumes a new additional pipeline from Burdekin Falls dam to 
Moranbah (Burdekin to Moranbah Pipeline, hereafter: BMP) will be built to provide the Moranbah 
region’s coal mines with additional water for expansion. Therefore, the PBC includes the ‘avoided 
costs’ of this pipeline being built as a benefit to the project. Whilst it is accepted that the 
proponent’s BCA is a social BCA, the inclusion of avoided costs of the BMP is problematic. As yet, 
there is no formal funding proposal for the pipeline and no alternatives have been assessed so 
therefore it is inappropriate to include these specific benefits in the BCA, over and above any other 
future option for supplying (or not supplying) additional water to Moranbah. As such, the BCA does 
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not meet standards of Building Queensland requirements for BCA, where materiality should drive 
decisions. In its review of the PBC the Department of Natural Resources, Mines and Energy 
(DNRME) concluded “that in order to justify inclusion of the BMP duplication in the Base Case, a 
formal funding commitment needs to have been made by the Queensland Government to that 
project. Such a commitment to the BMP duplication does not exist at this time” and that “the lack of 
any formal commitment to duplicate the BMP precludes it being considered in the Base Case” 
(Business Queensland, 2020, p. DNRME comment). Therefore, the $700 million attributed as a 
benefit to the project should not be included in the BCA. 

Projected crop mix 

The PBC assumes a mix of high value crops will be grown from the supply of water for irrigation to 
the Collinsville region. Once ramped-up and fully utilised, the irrigated area is projected to be 
11,100 hectares (ha). The projected crop mix includes significant amounts of cotton (6,660 ha), 
with sorghum, small fruit crops and tree crops comprising the remainder. This crop mix is justified 
by soil types and the needs of the PBC rather than any market testing. That is, the proponent needs 
these (relatively) high value-add crops in order to justify the high water prices in the PBC so that 
attributed benefits of agriculture can achieve a project BCR of greater than 1. This is a flawed 
application of the BCA method. This view is supported by DNRME, which stated that assumptions 
about the water demand for agricultural purposes “appear to be based on the area of land with soil 
types suitable for irrigation of relatively high value crops, rather than confirmed indications from 
potential businesses. […] Without any supporting advice from businesses or potential customers in 
this sector, the adoption of such a best case scenario is considered optimistic and also has a high 
degree of uncertainty” (Business Queensland, 2020, sec. DNRME comment). 

Great Barrier Reef water quality 

The 2050 Long-Term Sustainability Plan (‘Reef 2050 Plan’)  (Commonwealth of Australia and 
Queensland Government, 2018) and the associated Reef 2050 Water Quality Improvement Plan 
2017-2022 (2050 WQIP) (Commonwealth of Australia and Queensland Government, 2018) set out 
near-term and long-term targets for reductions in end-of-catchment exports of dissolved inorganic 
nitrogen (DIN) and suspended sediment (SS) into the GBR lagoon, to progressively reduce risks to 
the long-term sustainability of the reef ecosystem. DIN and SS in waterways is a result of excess 
applications of fertiliser in agriculture and coastal developments and landuse changes in GBR 
catchments. The target reductions for the Burdekin River (which is relevant to the agricultural 
development associated with the Urannah dam scheme) are 100 tonnes for DIN (a 60% reduction) 
and 840,000 tonnes for sediment (a 30% reduction). The Urannah dam scheme is set to expand 
the agricultural footprint by 11,100 ha, demanding additional pollution mitigation costs of 
approximately $850 ha-1 yr-1 for DIN and $58 ha-1 yr-1 for sediment (Alluvium, 2016; Buckwell, 
2019; Queensland Government, 2017), neither costs have been included in the proponent’s BCA.  

Biodiversity offsets 

The dam site and downstream area will impact 30 threatened species listed under the 
Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act), 19 of these are in the 
inundation area and 18 listed migratory species. The proponent’s PBC estimates construction of the 
dam will require the operators to purchase biodiversity offsets to offset the inundation of habitat in 
the footprint of the dam. The impoundment area will inundate 2,763 ha of ‘of concern’ habitat and 
701 ha of ‘watercourse’, demanding an estimated 13,858 ha of offset area at a cost of 
$15,185,767 (Business Queensland, 2020, p. 144). This cost is not included in the proponent’s 
social BCA. 
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Carbon emissions 

The inundation of significant forest area (6099 ha) means carbon emissions should be considered 
in social BCA. Despite there being no current liability for carbon emissions for the proponent, carbon 
emissions are quantifiable and material and should therefore be included in considerations. 

Cultural and spiritual values to Indigenous People 

Native Title over the western section of the site has been granted in favour of the Birriah People and 
Native Title over the eastern section of the site has been granted in favour of the Widi People. 
However, estimating the value of lost cultural and spiritual non-use values needs to be highly 
specific to the landscape and the people who may have the connection to that landscape 
(Adamowicz et al., 1998; Buckwell, Fleming, Muurmans, et al., 2020; Venn & Quiggin, 2007). 
Therefore, no quantitative estimate has been made here. Notwithstanding, benefit estimates can be 
made and that there are significant differences in preferences between Indigenous People and non-
Indigenous people. Non-use values cannot be dismissed as having zero economic value (they are 
not quantified in the proponent’s PBC) and distributional issues need to be addressed in decision 
making.  

Social benefit cost analysis 

The benefits and costs of the Urannah Dam scheme have been reassessed under a range of more 
plausible and comprehensive scenarios (Table 1 below).  

Table 1: Scenarios tested in the benefit cost analysis 

Scenario ref. [1] [2] [3] [4] [5] 

Inclusion of carbon emissions  Yes Yes Yes Yes 

Internalised costs of reducing DIN and sediment 
emissions from additional agricultural land uses. 

 Yes Yes Yes Yes 

Exclusion of avoided CAPEX and OPEX of BMP Yes Yes   Yes 

Reduced water price   Yes   

Reduced agricultural margins.     Yes Yes 

All five of the reassessed social BCA returned a BCR of less than one and therefore should not be 
supported from an economic perspective. Scenario 1, which excludes the avoided costs of the BMP 
has a BCR of 0.54. This demonstrates the entire PBC is built upon the flawed assumption that the 
BMP duplication is a legitimate part of the base case — against the recommendation of DNRME. 
Scenario 2, which also includes the material external costs associated with mitigating additional 
emissions of DIN and SS, carbon emissions from the inundation of forests, and the biodiversity 
offsets (collectively: ‘external costs’), returned a BCR of 0.49. Scenario 3, which uses the 
proponent’s own sensitivity test of reducing water prices by 20%, the avoided costs of the BMP as a 
benefit but includes external costs, provides a BCR of 0.77. Scenario 4 also includes the avoided 
costs of the BMP as a benefit but includes external costs and a more realistic estimation of 
agricultural benefits (representing a historical pattern of crop mix) returns a BCR of 0.63. Scenario 5 
represents the worst case: avoided costs of BMP are excluded, external costs are included, and 
agricultural margins are reduced. In this instance, the BCR is just 0.26. 

Lessons from the past 

When considering the potential expansion of irrigated agriculture in Queensland, it is worthwhile 
considering lessons from the past. For example, an ex-poste BCA of the Burdekin Falls Dam (BFD) — 
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taking account of the pattern of land use that actually transpired and real costs associated with 
dam operation and maintenance (i.e. the external costs of mitigation of DIN pollution and its impact 
on the GBR) — found the scheme has had a benefit cost ratio of 0.65. Paradise Dam was the last 
major irrigation infrastructure investment by the Queensland Government and was completed in 
2005. Whilst the original BCA from the business case was positive (NECG, 2001), ex-poste studies 
by Utting (2012) and Binney (Mainstream Economics and Policy, 2014) estimate the project 
returned a BCR of 0.4. Historically, business cases put-together in support of bulk water schemes, 
predominantly for irrigated agriculture, have not lived-up to their initial promise.  

Climate change 

Climate change has the potential to change the timing, frequency, magnitude and duration of 
stream-flows into impoundments, as well as to reduce groundwater levels (Khan, 2008, p. 265). 
Potential impacts include an increase in frequency and severity of droughts, which affects demand 
for water, and increases evaporation from the surface, which contributes to operational losses 
(Queensland Government, 2016). More broadly, climate change impacts on agriculture include 
more severe storms, changes in the distribution of pests and diseases and increased heat stress on 
livestock. There are increasing temperatures recorded across the region since 1910 and this trend 
is projected to continue. By 2030 it is anticipated that temperatures will be ~1°C warmer than in 
the 1990s, the average number of days experience extreme heat will double and there will be 
longer dry periods interrupted by more intense rainfall events. These risks impact choices irrigators, 
in particular, make on an annual basis. Currently, the models to which growers defer are not based 
on the likely novel climate conditions that climate change promulgates. Therefore, there is 
significant risk associated with irrigation planting regimes under climate change (Khan, 2008). 

Under-utilisation of resources 

Significant quantities of stored water sit in Queensland’s dams that are not used one year to the 
next. Even more water leaks from the system. The Queensland Bulk Water Opportunities Statement 
(QBWOS) reports there is an estimated 348,000 ML yr-1 of ‘unused’ and ‘uncommitted’ (combined) 
allocations available for contract. There are also significant operational losses, amounting to 
438,497 ML yr-1 (State of Queensland, 2017). ‘Unallocated reserves’ (the amount of additional 
water that could be yielded with only limited investment) amounts to 607,000 ML yr-1. Water should 
be better managed and better utilised, before new schemes are considered. 

Conclusions 

Successive governments have backed expansion of bulk water assets to drive irrigation schemes in 
marginal agricultural areas ― to open-up the vast, ‘empty’ and ‘non-productive’ areas of northern 
Australia. This, despite the agronomic and economic risks being well documented as early as the 
1960s (Davidson, 1969, 1972). The BCE Inc. (the proponent) has presented a PBC based on a BCA 
that supports the construction of the large option for the Urannah Dam proposal, which supports 
the development of a ~11,100 ha irrigated agriculture scheme. The proponent determines a BCR ― 
a return on investment ― of 1.7. However, this BCA is based on incorrect application of Building 
Queensland’s BCA guidelines, incomplete accounting of a number of material and eminently 
quantifiable costs, and overly-generous assumptions for benefits that are likely to accrue to the 
project. The proponent’s decision to include the avoided capital and operational costs of the BMP is 
not supported by Building Queensland and therefore the costs of this pipeline should not be 
considered as the base case. The removal of the costs of this pipeline results in the project having a 
BCR of much less that 1 (0.54) over 30 years. 

When the quantifiable and material costs of mitigating emissions of agricultural pollutants into the 
Great Barrier Reef (GBR), carbon emissions from the loss of forests in the inundated area, and the 
costs of biodiversity offsets are also included (Scenarios 2, 3, 4 and 5), the BCR falls further. The 
worst-case scenario (5), which includes recalibration of the benefits that flow from agricultural gross 
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margins to those more in line with existing conditions in the region, returns a BCR of only 0.26, with 
a project NPV cost of more than a billion dollars over a 30 year period.  

From an economic perspective, the construction of the 
Urannah Dam should not be supported. It will come at a net 
social cost to the community. 

The current bulk water assets development policy does not support the pursuit of the Urannah Dam 
proposal. Thus, as the project is currently being supported by the Federal government, as evidenced 
by their granting of funds to develop a detailed business case (Smee & Knaus, 2020), is contrary to 
the stated policy positions of both the Federal and State governments. Deputy Prime Minister, 
Michael McCormack said that “you add water and you can grow anything” (Smee & Knaus, 2020). 
Perhaps, but this comes at a high social cost and will degrade the integrity of policy. A government, 
self-identifiably ideologically wedded to economic rationalism, should be steering away from 
supporting the Urannah Dam scheme. Furthermore, significant cultural and spiritual values, 
eminently quantifiable, given the commitment to collect the data, have been judiciously left out in 
the proponent’s social BCA, leaving it blind to the impacts of the development of the Urannah Dam 
on the homelands of the Wiri and Birri peoples of the Birri Gaba Nation. 

From a policy perspective, the construction of the Urannah 
Dam should not be supported. It will not achieve the stated 
goals of cost recovery from water users. 
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1 Introduction 

1.1 Proposal 
The Urannah region in North Queensland, south of Collinsville is part of the homelands of the Wiri 
and Birri peoples of the Birri Gaba Nation. The area hosts sacred spaces, including burial and 
ceremonial sites and contains habitat of environmental and cultural significance. A dam and a large 
water impoundment are being pursued, which will inundate this area, storing water to develop 
irrigated agriculture and sell to coal mining interests in the Bowen Basin and potentially in the 
Galilee Basin, where some of the southern hemisphere’s largest thermal coal mines are planned. 

A dam and a large water impoundment has been pursued in this area for a number of years, 
downstream of the confluence of Urannah Creek and the Broken River. The impoundment will 
inundate a significant area of native habitat and culturally and biologically important creek and river 
valleys, including parts of the Broken River, Urannah Creek and Massey Creek. These creeks 
converge and eventually flow into the Burdekin River, downstream of the Burdekin Falls Dam (BFD). 
If the proposed impoundment is large enough, around 11,100 ha of irrigated agriculture is 
projected to be supported in an area downstream, around Collinsville. 

A preliminary business case (PBC) for the development of the Urannah Dam and potential 
associated irrigated agricultural developments has been prepared by the proponents, Bowen 
Collinsville Enterprise Association Inc. (BCE Inc.). In accordance with the requirements of Building 
Queensland on infrastructure investments, the PBC includes an economic assessment in the form 
of a cost benefit analysis (hereafter benefit cost analysis, or BCA) to assess future flows of benefits 
and costs of pursuing dam construction and potentially associated irrigation infrastructure and 
development of agriculture.  

The PBC assessed three dam construction options and compares the net present value (NPV) 
benefits and costs (the ‘benefit cost ratio’, or BCR) to a base case. The build options considered 
three impoundment sizes; only the largest (yield: 150,000 ML yr-1) would support an agricultural 
irrigation network, in the vicinity of Collinsville. Additional demand for water from Urannah is 
projected to include: 

• industrial demand from Abbot Point coal terminal and Collinsville; 

• additional supply into Peter Faust Dam for residential purposes; 

• Bowen urban demand; and 

• demand from the Moranbah coal mining region.  

A dam at Urannah complements the ‘New Bradfield Scheme’; a modified version of the 
controversial scheme from the 1930s to divert a number of eastwards flowing rivers in north 
Queensland inland to develop irrigated agriculture in Queensland’s interior. 

The proponent’s PBC determines that both the smaller impoundment options ― those that do not 
support irrigated agricultural development ― return a BCR of less than 1, suggesting that these 
options should not be pursued, at least from an economic perspective. The option of the larger 
impoundment, which enables agricultural development, is determined by the proponent to have a 
BCR of 1.7, however, this BCA is based on incorrect application of Building Queensland’s guidelines, 
incomplete accounting of a number of material and quantifiable costs, and generous assumptions 
on the benefits that are likely to accrue to the project.  
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1.2 Approach 
The approach taken here will: 

1) set out a summary of the State and Federal policy framework for the development of bulk 
water assets; 

2) describe key features of social BCA, the total economic value framework and its related sub-set 
of total ecosystem service values; 

3) highlight key risks in costing dam infrastructure projects and estimating benefits; 

4) identify misapplication of Building Queensland’s framework for social BCA; 

5) assess monetizable and material external costs that are missing in the PBC and re-estimate 
some of the key assumptions made in estimating the benefits accruing from agricultural 
development;  

6) re-estimate the BCR of the PBC’s preferred option in light of this new information; 

7) highlight additional implications, including making a qualified assessment of the impact of the 
preferred option of cultural and spiritual values of the project site, considering climate change 
and assessing existing water supply in the region; and  

8) make concluding statements on the current weakness of the project. 

1.3 Policy framework for bulk water assets 
Development of regional bulk water assets in Queensland is subject to a policy framework 
developed at both State and Federal level, which pursues the goal of full cost recovery from the 
asset users ― most commonly, irrigated agriculture. Therefore, policy does not support the 
construction of bulk water assets from a ‘nation building’ perspective, or to develop regional 
employment at a subsidy. 

In 1994, the Council of Australian Governments (COAG) agreed that full cost pricing for water must 
be implemented if an efficient and sustainable water industry was to be achieved (Queensland 
Parliamentary Library, 2005). Water pricing for rural water supply was to be based on full cost 
recovery, wherever practicable; or that prices should at least cover the lower bound costs of 
irrigation schemes (such as operations and maintenance), by 2001. Therefore, in theory, water 
would flow to its highest value use and growers would be driven up the value chain, growing the 
highest value crops. 

The majority of Queensland dams (outside SEQ) are owned by SunWater – a fully State government-
owned corporation. Currently, SunWater is subsidised by the Queensland Government through 
community service obligation (‘CSO’) payments. These payments reflect the extent to which revenue 
from water sales from individual dams is below lower-bound pricing; that is, they do not (yet) 
operate in a cost-neutral way. Oversight of SunWater is provided by the Queensland Department of 
Natural Resources Mines and Energy, whose key task is ensuring SunWater complies with the 
relevant water resources plans, its operational licences and strategic asset management plans.  

As with other states, Queensland is committed to at least ‘lower bound pricing’ for bulk water - i.e. 
water charges to irrigators should cover construction, operation, maintenance and refurbishment 
costs, but not necessarily provide a commercial rate of return on investment for the government. 
Therefore, new water storages should be built only when the marginal benefit of supporting an 
increase in supply exceeds the marginal cost of providing the storage.  

Each dam scheme will have different supply characteristics – in terms of reliability, industry base, 
customer numbers, and infrastructure types – which results in variations both in the type and 
magnitude of tariffs that would need to be applied for cost recovery (Parker & Speed, 2010). 
However, it has long been recognised that governments are not charging enough in rural areas to 
promote financial sustainability of bulk water assets. Therefore, the investment environment for 
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Urannah Dam should be based on (at least) lower bound pricing ― that is the investment is required 
to fully-recover construction and operational costs. 

1.4 Social benefit cost analysis 

1.4.1 Purpose of benefit cost analysis 

BCA is used to estimate and compare the net benefits of a project (benefits minus costs) with the 
base case (sometimes called ‘business as usual’, or BAU), which represents a continuation of 
current conditions under which the proposed project is not implemented 1. To be comparable, these 
benefits and costs are homogenised into economic values (dollars). BCA also considers the timing 
of each of the benefits and costs and converts these into today’s prices so that all impacts and 
benefits can be meaningfully compared, regardless of the timing of implementation or realisation. In 
this way, a BCA can enable a comparison of options that deliver different streams of benefits and 
costs over time. It does this through the concept of ‘discounting’ ― the application of an annual rate 
by which future values are discounted back to present day values. The discount rate in the BCA in 
the Urannah Dam PBC is set at 7%, which is the rate recommended by the Australian Government. 
(For additional discussion on discount rates, see Appendix.) Discounting is represented in the 
following, standard equation: 

!" = $%" (1 + )* + ^- 

The total present value (PV) is the future value (FV) i.e. the actual costs and benefits incurred in the 
future seen from today’s perspective, thus discounted back at a specific rate (r; in this instance, 
0.07, or 7%) each year of the assessment (^t). A simple illustration of a BCA is shown in Table 2, 
demonstrating how the impact of the timing of costs and benefits is influenced by discounting. In 
this example, there is significant upfront capital costs, some operational costs, and long-term flows 
of ramping-up benefits.  

Table 2: Simple illustration of a benefit cost analysis at 7% discount rate 

Year 

Costs ($) Benefits ($) 
Net present value 

($) Future value Present value  Future value  Present value  

1 1000 935 300 280 -654 

5 100 71 400 285 214 

10 100 51 500 254 203 

20 100 26 500 129 103 

30 100 13 500 66 53 

Total 1400 1096 2200 1015 -81 

Benefit cost ratio 0.93 

1.4.2 Benefit cost analysis metrics 

BCA generates a number of metrics to guide decision making. Two are important in this instance. 
Firstly, the BCR is calculated by dividing the present value benefits by the present value costs (see 
Table 2). If this value is greater than 1, from an economic perspective, the project is worthwhile. If 
this value is less than 1, from an economic perspective, the project is not worthwhile. The BCR can 

 
1 Note this is not the equivalent of ‘do nothing’; rather an implicit acceptance that markets can drive outcomes and 
can generate benefits.  
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be seen as a social return on investment. However, a BCR does not provide a decision maker with 
information on the scale of the project — for example, a project may be worthwhile undertaking, but 
capital costs might be beyond the capabilities of a potential proponent. Secondly, the Net Present 
Value (NPV) is the sum of the PV benefits and the PV costs. If the NVP is negative, the project is not 
worthwhile pursuing. If the NPV is positive, the project is worthwhile pursuing (see Table 2). This 
metric, when combined with PV benefits and costs, provides the decision maker with information 
pertaining to the scale of the project. 

1.4.3 Scope and materiality in social benefit cost analysis 

A social BCA considers these costs and benefits from a ‘whole of society’ perspective, therefore it 
can additionally take into account flows of social and environmental costs and benefits beyond the 
direct financial costs and economic benefits of a project. Social and environmental benefits and 
costs can include changes to environmental quality, quantity and amenity, changes to recreational 
values and impacts on ecosystem services — the direct use, indirect use and non-use benefits 
human society receives free from their experiences and relationships with nature. Practitioners of 
social BCA have aimed at assessing ‘total economic valuation’ (see Figure 1) (Costanza et al., 1997; 
Pearce, 1993), in which monetary valuations of non-marketed benefits and costs are made for all 
material factors, including impacts on ecosystem services (Building Queensland, 2016; Venn & 
Quiggin, 2007). 

1.4.3.1 Total economic value framework 

The total economic value (TEV) framework (Figure 1) is used to determine the amount of resources 
and ecosystem services, expressed in monetary units, provided by a landscape or habitat. If this 
landscape is lost, or transformed, the economic value provided by that landscape is changed, or 
lost. TEV is comprised of: 

• direct use values (tangible goods and services directly enjoyed; often provisioning ecosystem 
services and recreation); 

• indirect use values (intangible benefits received indirectly from ecological functions and 
regulating ecosystem services, such as climate stability and soil stability); 

• non-use values (non-marketed, non-consumptive or non-extractive benefits, often experienced 
through a cultural, or spiritual connection with the landscape); and  

• option values (the opportunity cost of maintaining landscapes or habitats for future 
generations’ enjoyment and benefit). 

Undertaking social BCA through the lens of TEV enables analysts to provide the most complete 
picture of the net value of a project — particularly those that significantly and permanently change 
the landscape. Of course, data, and particularly locally-relevant data that can be monetised, is a 
limitation in analysis, however, advances in economic valuation techniques, which can include the 
more esoteric non-use values, has enabled broader application of TEV, where there is a willingness 
of the analyst to include them. Analysts need to be cognisant of not totalising incompatible aspects 
of TEV (such as timber values and carbon sequestration values at the same time — carbon would be 
released if the forest was harvested) and of not double counting compounding ecosystem service 
values in total ecosystem service values, or TESV estimates (Boyd & Banzhaf, 2007; Buckwell, 
Fleming, Smart, et al., 2020). Judicial and objective application of TEV in social BCA can surmount 
this challenge.  
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Figure 1: The total economic value framework, encapsulating direct use, indirect use, non-use, and 
option values 

 

1.4.3.2 Scope of social benefit cost analysis  

The ‘scope’ of a social BCA — what is included or excluded — has significant bearing on the output 
metrics. In some instances, what is included or excluded is driven by the availability of data and/or 
data that cannot effectively or appropriately be monetised. For example, many ecosystem service 
values can be effectively be monetised, but may not be included in a social BCA as there is 
insufficient data available from published research. Alternatively, cultural and spiritual values, or 
loss of these benefits due to development, especially those of Indigenous Peoples, may be 
effectively economically valued, using non-market valuation techniques, such as contingent 
valuation and choice experiments. However, inclusion of these values as monetary inputs might be 
considered insensitive or inappropriate.  Decisions may be better mediated through the political 
decision-making processes. If the value of cultural, spiritual and Indigenous cultural heritage cannot 
be captured by dollar valuation approaches, then they may be systematically underrepresented 
relative to more material values in price-based economic analyses of alternative resource 
management policies (Venn & Quiggin, 2007).  

Analysts should not deliberately attempt to mislead decision makers and the materiality and 
relevance of the costs or benefits should always drive inclusion — not convenience. Building 
Queensland (Building Queensland, 2016) has specific requirements for admissible BCA that are 
necessarily broad. Nevertheless, the scope of a social BCA will always remain contested and 
potentially ‘shaped’ to support a particular discourse. For this reason, social BCA should not be 
considered as method that produces an ‘answer’ (“Should the project proceed?”, for example), but 
rather a process that generates useful information to inform decision makers in making that 
decision. 

1.5 Key risks of forecasting benefits of new dams 
Notwithstanding the contested and multifarious nature of social BCA, the complexity of the planning 
and financing for new dams and the long term nature of the constructed assets also present 
significant risks to proponents: 

• Long term demand forecasting — determining economic development and land-use over a long 
time period is evidently subject to significant uncertainty. 
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• Short-term demand and supply forecasting — short term demand and supply for irrigation 
water is dependent on rainfall and willingness to pay (WTP) of potential irrigators. 

• International trading environment for food — Australia’s food production for export is subject to 
both potential increase in demand from South East Asia, but also significant competition from 
countries with similar climates, but lower costs, such as Brazil. Commodity prices remain 
variable (ANZ, 2014). 

• Long term coal demand — the future of thermal coal export demand remains uncertain. If the 
global community continues with its commitment to the Paris Agreement carbon emissions 
targets, the demand for water for coal development in the Bowen Basin, and potentially the 
Galilee Basin, could be reduced (IEA, 2020). 

• Construction costs — dams are significant and complex assets, which are subject to building 
and maintenance cost uncertainties. This is also dependent on future population growth 
downstream of the dam, which may mean dam upgrades are needed in the future and future 
climatic risks. 
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2 Challenging assumptions  
The PBC for the development of the Urannah Dam and associated pipelines and irrigated 
agricultural developments has been provided by BCE Inc. It contains a social BCA that considered 
three dam construction options against a base case. The BCA in PBC does not support two options 
for dam construction for the two of the smaller impoundments (the BCR is less than 1), however, 
the larger of the three impoundment options (yield of 150,000 ML yr-1), which supports irrigated 
agricultural development (future social benefits) seemingly tips the scales in favour of its 
construction. The base case and the three build options assume that, in the absence of the 
construction of a dam at Urannah, a new pipeline would be required from Burdekin Falls Dam 
(further north) to the Moranbah region to supply additional water to coal mining operations in the 
Bowen Basin 2.  

Here, key assumptions on the proponent’s BCA are re-examined, in terms of the BCA’s alignment 
with Building Queensland’s requirements, the scope of the considered quantified costs, and the 
benefits and the assumptions behind some key aspects of the project.  

2.1 Avoided cost of Burdekin to Moranbah Pipeline 
The proponent’s base case assumes a new additional pipeline from Burdekin Falls Dam to 
Moranbah (hereafter: BMP) will be built to provide the Moranbah region’s coal mines with additional 
water for expansion. Therefore, the PBC includes the ‘avoided costs’ of this pipeline being built as a 
benefit to the project. Whilst it is accepted that the proponent’s BCA is a social BCA, the inclusion of 
avoided costs of the BMP is problematic. As yet, there is no formal funding proposal for the pipeline 
and therefore it is not appropriate to include these specific benefits in the BCA, over any other 
future option for supplying (or not supplying) additional water to Moranbah. As such, the BCA does 
not meet the standard of the Building Queensland requirements for BCA. This is also the position of 
the Department of Natural Resources, Mines and Energy (DNRME), which has criticised the 
inclusion of the BMP as an avoided cost (Business Queensland, 2020, sec. DNRME comment).  

The avoided costs comprise avoided capital construction (CAPEX) costs and the balance of avoided 
operational costs (OPEX). The CAPEX and balance of OPEX both provide net benefits to the 
proponent’s proposal – i.e. the costs of operating the BMP is greater than the combined OPEX of 
additional new pipelines to perform the same function (plus others) for the Urannah dam proposal. 
Therefore, the OPEX balance is also delivered as a negative cost (benefit) to the PBC. In all, this 
amounts to approximately $700 million of benefit to the project. A schematic that extracts 
operational costs is shown in Figure 2. 

 
2 There is also media speculation that the additional water supply to Moranbah will be extended into the Galilee Basin 
coalfields if extraction of coal were to proceed there. This is highly likely if large operations for the extraction and 
shipment of coal out of the Galilee Basin were to become economically viable in the future, though this is by no 
means certain. There are numerous operations in various phases of approval and financing and although some 
construction work has commenced, no mining operations are yet to do so. For the purposes of this document, 
extension of the pipeline and supply from a future Urannah dam are not explicitly addressed here, as it is not explicit 
in the proposal. 
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Figure 2: Schematic demonstrating how the proponent’s Preliminary Business Case treats the avoided operational costs of the Burdekin 
Falls Dam to Moranbah Pipeline in its Base Case and Option 1 (panels left and centre). The panel on the right demonstrates how 
operational costs are treated in reassessed scenarios below. 

 

Building Queensland states that BCA must include all material social benefits and costs, as 
comprehensively as possible. Benefits and costs are “characterised by impacts on people, rather 
than impacts on organisations or decision-makers and are characterised by observable 
consequences that are material and/or measurable” (Building Queensland, 2020, p. 49). 
Materiality is a measure of whether an impact is both significant and relevant. To be material, a cost 
or benefit impact has to be “relevant in the sense that it arises as a result of the option being 
proposed rather than as a result of the status quo or some other action independent of the option” 
(my emphasis) (Building Queensland, 2016, p. 9). 

Furthermore, Building Queensland points out that the BCA base case should not be considered a 
‘zero spend’ or ‘dummy’ option. It should include “all expected actions to be taken if none of the 
project options are implemented” (Building Queensland, 2016, p. 16). However, these ‘expected 
actions’ should include only ongoing costs that would be incurred in the absence of any 
intervention. The BMP should not be an ‘ongoing cost’, nor is it, yet, an ‘expected action’. 

In its review of the PBC, Building Queensland concluded “that in order to justify inclusion of the BMP 
duplication in the base case, a formal funding commitment needs to have been made by the 
Queensland Government to that project. Such a commitment to the BMP duplication does not exist 
at this time” and that “the lack of any formal commitment to duplicate the BMP precludes it being 
considered in the Base Case” (Business Queensland, 2020, p. DNRME comment).  

For these reasons, in this re-assessment of the BCA, some scenarios have removed this benefit 
from analysis. 

2.2 Projected crop mix 
The PBC assumes a high value crop mix will result from the supply of water for irrigation to the 
Collinsville region. Once ramped-up and fully-utilised, the irrigated area is projected to be 
11,100 ha. The projected crop mix includes significant amounts of cotton (6,660 ha), with sorghum, 
small fruit crops and tree crops comprising the remainder 3. This crop mix is justified by the needs 

 
3 The proponent provides reasonable evidence that the soil types and topographies would support this crop mix. 
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of the PBC rather than any market testing. That is, the proponent needs these (relatively) high value-
add crops in order to justify high water prices so that the attributed PV benefits of agriculture 
achieve a BCR of greater than 1 for the project. This is a flawed application of the BCA method. 

This view is supported by DNRME, which stated that assumptions around the water demand for 
agricultural purposes “appear to be based on the area of land with soil types suitable for irrigation 
of relatively high value crops, rather than confirmed indications from potential businesses. […] 
Without any supporting advice from businesses or potential customers in this sector, the adoption 
of such a best case scenario is considered optimistic and also has a high degree of uncertainty” 
(Business Queensland, 2020, sec. DNRME comment). 

In the past, sugarcane has dominated crop mixes in irrigation schemes in Queensland. For example, 
for the Burdekin Falls Dam and the Burdekin River Irrigation Area (BRIA), established in North 
Queensland in 1987, while the focus of the development was always broadacre irrigated crops, the 
dominant crop has always been sugar cane (Mainstream Economics and Policy, 2014). The 
dominance of lower-value crops has impacted the capacity of the dam and BRIA to provide the 
stated returns on investment, as demanded by water policy. The Urannah Dam proponent notes 
that sugarcane development would be problematic, given the distance to existing sugar mills (Ayr 
and Proserpine), however this should be considered a further weakness of the scheme, making 
sugarcane even less profitable in the Collinsville region due to additional transport costs.   

For this reason, reduced agricultural gross margins have been tested in a re-assessment scenario. 

2.3 Great Barrier Reef water quality 
The 2050 Long-Term Sustainability Plan (‘Reef 2050 Plan’) (Commonwealth of Australia and 
Queensland Government, 2015) and the associated Reef 2050 Water Quality Improvement Plan 
2017-2022 (2050 WQIP) (Commonwealth of Australia and Queensland Government, 2018) set out 
near-term and long-term targets for reductions in end-of-catchment exports of dissolved inorganic 
nitrogen (DIN) and suspended sediment (SS) into the Great Barrier Reef (GBR) lagoon, to 
progressively reduce risks to the long-term sustainability of the reef ecosystem. These pollutants 
relate directly to agricultural activity, such as the (over-)application of fertilisers, poor riparian zone 
management and deforestation in the catchments. The target reductions for the Burdekin River 
(which is relevant to the agricultural development associated with the Urannah Dam scheme) are 
100 tonnes for DIN (a 60% reduction) and 840,000 tonnes for sediment (a 30% reduction). 

In 2017 the Queensland Government committed to broaden and enhance reef protection 
regulations and published a consultation regulatory impact statement (Reef RIS) (Queensland 
Government, 2017). These regulations were started in December 2019, however, they have been 
mothballed during the Covid-19 pandemic until at least June 2021.  These new regulations place 
considerable responsibility on the agriculture sector to reduce pollution in to the GBR Marine Park 
from run-off. The Reef RIS sets out estimated costs of improving agricultural practices for sugarcane 
cropping and grazing, both of which are set to expand in GBR catchments, more generally (ABARES, 
2017) and as part of the Urannah Dam scheme, by 11,100 ha. For the Burdekin River catchment 
these mitigation costs are estimated to be $850 ha-1 yr-1 for DIN and $58 ha-1 yr-1 for sediment 
(Alluvium, 2016; Buckwell, 2019; Queensland Government, 2017) 4.  

It is accepted that these costs are associated with sugarcane cropping but that the projected 
cropping mix associated with the Urannah Dam scheme is set to be dominated by cotton. However, 
as noted above (Section 2.2) this is likely to be an ambitious assumption and it is more likely that 
irrigation will enable an expansion of sugar cane production, notwithstanding the distance to 
existing sugar mills in Proserpine and Home Hill. 

 
4 This is based on the net costs of moving all properties to Best Management Practice (BMP B). 
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There are no estimates for the marginal benefit of improved water quality; i.e. the dollar value of 
each additional reduction in DIN or SS. The values of the GBR can be assessed in many ways. 
However, it is evident the value of the GBR is considerable, in terms of: 

• recreational values (reflected in tourism expenditure); 

• direct provisioning values (food and materials); 

• indirect use values (coastal protection); and 

• non-use values (cultural and spiritual values, biodiversity, ‘icon value’). 

These benefits are shared by the people of Queensland and Australia and its status as a World 
Heritage Area denotes its value internationally. A recent report from Deloitte Access Economics 
(2017) estimated the economic, social and iconic asset value of the GBR at AU$56 billion in PV 
terms. This must be considered a conservative estimate as it does not include the values of the 
importance of the reef to Traditional Owners. 

2.4 Biodiversity offsets 
The dam site and downstream area will impact 30 threatened species listed under the 
Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act), 19 of these are in the 
inundation area and 18 listed migratory species. The proponent’s PBC estimates construction of the 
dam will require the operators to purchase biodiversity offsets to offset the inundation of habitat in 
the footprint of the dam. The impoundment area will inundate 2,763 ha of ‘of concern’ habitat and 
701 ha of ‘watercourse’, demanding an estimated 13,858 ha of offset area at a cost of 
$15,185,767 (Business Queensland, 2020, p. 144). This cost is not included in the proponent’s 
social BCA. 

2.5 Carbon emissions 
The inundation of significant forest area (6099 ha) means carbon emissions should be considered 
in social BCA. Australian measurement of carbon emissions from land use, land use change, and 
forestry (LULUCF) is based on the assumption that biomass is immediately oxidised and therefore 
the social costs of emissions from the inundation is incurred in year 1 5. Note that the inundation of 
the area is not likely to establish a carbon liability on the proponent and therefore the cost of carbon 
emissions will be a social cost, not a private cost to the proponent. Nevertheless, carbon emissions 
are material and eminently quantifiable, so should be part of the re-assessment of the social BCA. 
Note also, that biodiversity offsets (see above) do not constitute carbon liabilities but are required 
purely to offset loss of important habitats.  

2.6 Cultural and spiritual values to Indigenous People 
The development of stated preference economic valuation techniques 6, which can estimate 
economic benefits and costs of non-use values from the TEV framework (see Figure 1) has enabled 
estimations of the loss (or gain) of cultural and spiritual values derived from the maintenance of 
habitats and ecosystem services. This is particularly pertinent in estimating non-instrumental values 
associated with a landscape for First Nations People: Urannah is the homelands of the Wiri and Birri 
Peoples of the Birri Gaba Nation.  

 
5 In reality, emissions are more likely generated over a significant period of time and likely to be emitted additionally 
as methane – a very potent greenhouse gas. 
6 This includes methods such as ‘contingent valuation’ and ‘choice experiments’. These methods can be deployed to 
determine the value of loss or gain in changes in total economic value of a landscape as a result of proposed future 
projects; particularly in terms of non-traded goods and services that don’t have exchange values.  
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While measuring cultural values of landscapes and habitats can be challenging, omission leads to 
incomplete information for policy implications. There are pertinent examples in the economics 
literature: 

(i) Zander and Straton (2010) used a choice experiment to estimate the average willingness-to-
pay (WTP) for improvements in freshwater assets in Northern Australia, such as waterholes 7. 
The authors estimate an average one-off welfare gain of AU$300 for Aboriginal people and 
AU$60 for non-Aboriginal people. The waterholes provided for hunting and water for daily use, 
in addition to being “culturally significant through songs, ceremonies, collecting, and other 
activities that bind people to their country” (2010, p. 2147). 

(ii) Rolfe and Windle (2003) used a choice experiment to estimate the value of protecting 
Aboriginal cultural heritage sites in the context of irrigation development near Rockhampton. 
WTP for directly impacted Aboriginal people was AU$3.22 per year per person, while for non-
Aboriginal people in Rockhampton and Brisbane the average WTP was negative AU$2 per year 
per person; that is, there is a willingness to subsidise irrigation to the detriment of Aboriginal 
heritage sites amongst the more general population. 

(iii) Miller, Tait and Saunders (2015) used a choice experiment to estimate the contribution of 
cultural values to freshwater resource preferences in New Zealand. The authors concluded an 
average WTP of NZ$40 per household per year for Māori and NZ$28 per household per year 
for the general public. 

Estimating WTP of cultural and spiritual non-use values needs to be highly-specific to the landscape 
and the people who may have the connection to that landscape (Adamowicz et al., 1998; Buckwell, 
Fleming, Muurmans, et al., 2020; Venn & Quiggin, 2007). Therefore, no quantitative estimate of 
loss of these benefits has been made here. However, it is evident that WTP estimates can be made 
and that there are significant differences in preferences between Indigenous people and non-
Indigenous people. Non-use values cannot be dismissed as having zero economic value (for 
example, they are not quantified in the proponent’s PBC) and distributional issues need to be 
addressed in decision making.  

 
7 Note that when determining the value of public goods, total willingness to pay (synonymous with demand) would be 
the average WTP multiplied by the number of beneficiary individuals or households. 
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3 Re-assessing the social benefit cost analysis 

3.1 Assumptions in the retested scenarios 
Given the inputs and recalibrated costs and benefits of the Urannah Dam proposal in section 2, the 
proponent’s social BCA has been re-assessed under a number of scenarios, based on the following 
assumptions:  

#1. Carbon emissions from the loss of forests inundated by the water impoundment. Land use, 
land use change and forestry (LULUCF) emissions are based on the assumption that biomass is 
immediately oxidised. It is assumed that 6099 ha of forest is removed, resulting in the emission of 
91,485 tonnes of carbon at $13.50/tonne, which is approximately what is being paid to forest 
projects in the Australian Governments Carbon Solutions Fund, totalling $1,235,048 in external 
cost.  

#2. DIN and SS emissions mitigation costs from additional agricultural land uses in GBR 
catchments. Emissions caps are already in place at the Burdekin River mouth. Costs are modelled 
through a ramp-up period and included over the 30 years of the BCA. Emissions reduction costs are 
from Queensland Government Reef RIS (2017), Alluvium (2016), and Buckwell (2019). For details, 
see Section 2.3. 

#3. Avoided CAPEX and OPEX costs of BMP excluded. As recommended by DNRME, which stated 
“the lack of any formal commitment to duplicate the BMP precludes it being considered in the Base 
Case” (Business Queensland, 2020, sec. DNRME comment). When the avoided costs of the BMP 
are excluded from the Base Case, the CAPEX of the project ($598,800,000) and the balance of 
avoided OPEX ($104,000,000) are excluded as avoided costs (i.e. benefits to the project). In their 
stead, the OPEX of pipelines to Peter Faust Dam, Moranbah and irrigation are included. 

#4. Water prices reduced by 20%. As modelled in the PBC and supported by the DNRME 
critique, the assumptions behind the demand price for water are “unsubstantiated and potentially 
higher than is likely to be realised based on recent activity in water sales and trading markets in 
nearby areas” (Business Queensland, 2020, sec. DNRME comment). The PV cost of the 20% cut in 
water prices is reverse engineered from the origin PBC and is included as a cost to the scenarios of 
$335,000,000. 

#5. Agricultural benefits reduced. As suggested by Mainstream Economics and Policy (2014), 
agricultural gross margins have been adjusted to AU$2,000/ha. This reduces the PV benefits of 
agriculture from $550,900,000 to $217,207,920 over 30 years. 

These adjustments to the BCA in the PBC have been combined in a series of five scenarios 
summarised in Table 3. Note that scenarios could not be subject to sensitivity analysis based on 
discount rates, as there is no visibility of the proponent’s full scheme of benefits and cost over time.  
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Table 3: Summary of scenarios for re-assessed benefit cost ratio for Urannah dam proposal 

Scenario ref. [1] [2] [3] [4] [5] 

#1 Carbon emissions  Yes Yes Yes Yes 

#2 Internalised costs of reducing DIN and sediment 
emissions from additional agricultural land uses. 

 Yes Yes Yes Yes 

#3 Exclusion of avoided CAPEX and OPEX of BMP 
and inclusion of CAPEX and OPEX of alternative 
pipelines 

Yes Yes   Yes 

#4 Reduced water price   Yes   

#5 Reduced agricultural margins.     Yes Yes 

3.2 Social benefit cost analysis results 
A re-assessed and recalibrated social BCA, based on the scenarios summarised in Table 3 is 
reported in Table 3, overleaf.  

All five of the reassessed social BCA returned a BCR of less than one and therefore should not be 
supported from an economic perspective. Scenario 1, which excludes the avoided costs of the BMP 
has a BCR of 0.54. This demonstrates the entire PBC is built upon the flawed assumption of the 
BMP duplication as a legitimate part of the base case – against the recommendation of DNRME. 
Scenario 2, which also includes the material external costs associated with mitigating additional 
emissions of DIN and SS, carbon emissions from the inundation of forests, and the biodiversity 
offsets (collectively: ‘external costs’), returned a BCR of 0.49. Scenario 3, which uses the 
proponent’s own sensitivity test of reducing water prices by 20%, the avoided costs of the BMP as a 
benefit but includes external costs, provides a BCR of 0.77. Scenario 4 also includes the avoided 
costs of the BMP as a benefit but includes external costs and a more realistic estimation of 
agricultural benefits (representing a historical pattern of crop mix) returns a BCR of 0.63. Scenario 5 
represents the worst case: avoided costs of BMP are excluded, external costs are included, and 
agricultural margins are reduced. In this instance, the BCR is just 0.26. 
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Table 4: Benefit cost analysis of key scenarios 

Line item Option 1 Option 2 Option 3 Option 4 Option 5 

Dam $532,600,000 $532,600,000 $532,600,000 $532,600,000 $532,600,000 

Urannah-Peter Faust with Abbot Point extension $166,200,000 $166,200,000 $166,200,000 $166,200,000 $166,200,000 

Urannah - Eungella pipeline $0 $0 $0 $0 $0 

Urannah - Moranbah pipeline $302,500,000 $302,500,000 $302,500,000 $302,500,000 $302,500,000 

Irrigation network $158,300,000 $158,300,000 $158,300,000 $158,300,000 $158,300,000 

Avoided cost (Burdekin to Moranbah)   -$598,800,000 a -$598,800,000 a $0 

TOTAL CAPEX $1,159,600,000 $1,159,600,000 $560,800,000 $560,800,000 $1,159,600,000 

Operation cost $135,200,000 b $135,200,000 b   $135,200,000 b 

Operational cost balance   -$104,000,000 c -$104,000,000 c  
TOTAL OPEX $135,200,000 $135,200,000 -$104,000,000 -$104,000,000 $135,200,000 

TOTAL PROJECT COSTS $1,294,800,000 $1,294,800,000 $456,800,000 $456,800,000 $1,294,800,000 

 -20% low water price   $335,000,000 d   
Mitigation costs of DIN and sediment to GBR  $98,612,396 $98,612,396 $98,612,396 98612395.66 

Carbon loss  $1,235,048 $1,235,048 $1,235,048 1235047.5 

Biodiversity offset (Business Queensland, 2020, para. 146)   $15,185,767 $15,185,767 $15,185,767 15185767 

TOTAL ENVIRONMENTAL COSTS $0 $115,033,210 $450,033,210 $115,033,210 $115,033,210 

TOTAL COSTS $1,294,800,000 $1,409,833,210 $906,833,210 $571,833,210 $1,409,833,210 

Benefits      
Urban water user $1,300,000 $1,300,000 $1,300,000 $1,300,000 $1,300,000 

Industrial user $53,100,000 $53,100,000 $53,100,000 $53,100,000 $53,100,000 

Mining user $88,500,000 $88,500,000 $88,500,000 $88,500,000 $88,500,000 

Agricultural user $550,900,000 $550,900,000 $550,900,000 $217,207,920 e $217,207,920 e 

PROJECT BENEFITS $693,800,000 $693,800,000 $693,800,000 $360,107,920 $360,107,920 

NET PRESENT VALUE -$601,000,000 -$716,033,210 -$213,033,210 -$211,725,290 -$1,049,725,290 

BENEFIT COST RATIO 0.54 0.49 0.77 0.63 0.26 
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Key to table 

a. Avoided cost of the BMP against the base case. 

b. Operation costs of Urannah Dam to Moranbah pipelines – if the avoided costs (capital and 
operational) of the BMP are excluded from our analysis, as recommended by the DNRME, then 
the operational costs of a Urannah Dam to Moranbah pipeline will need to be included in the 
revised analysis (Business Queensland, 2020, sec. Appendix 11: Economics, p. 20). 

c. Operational cost (balance) – if the avoided costs (capital and operational) of the BMP are 
included, there is also a net benefit to the proposal of the balance of the avoided operational 
costs of the additional pipelines that would be required without the BMP. I.e., the costs of 
operating the BMP pipeline is greater than the combined operational costs of pipelines in the 
Urannah Dam proposal.    

d. –20% water price – the proponent ran sensitivity analysis on the benefits of the project if the 
demand for water (WTP) of the projected customers was reduced by 20%. This is calculated to 
have a loss of benefit across all the customer sectors. In Table 3, this could only be calculated 
as a cost in the scenario of AU$335,000,000 over 30 years.  

e. Reduced agricultural gross margins as suggested by Binney (Mainstream Economics and 
Policy, 2014). 
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4 Additional implications of the proposal 

4.1 Lessons from the past 
When considering the potential expansion of irrigated agriculture in Queensland, it is worthwhile 
reflecting on lessons from the past. How have previous irrigation scheme developments performed 
when compared to the original business case projections? 

The Burdekin Falls Dam and the Burdekin River Irrigation Area (BRIA) were established in North 
Queensland in 1987. While the focus of the development was always broadacre irrigated crops, the 
dominant crop has always been sugar cane (Mainstream Economics and Policy, 2014). The 
dominance of lower-value crops has impacted the capacity of the project to provide the originally 
expected returns to demonstrate that it succeeded in meeting state and national policy objectives. 
An ex-poste BCA of the dam, taking account of the pattern of land use that transpired and actual 
costs associated with dam operation and maintenance (i.e. the external costs of mitigation of DIN 
pollution and its impact on the GBR), found the scheme has had a NPV of negative $684,511,427, 
with a benefit cost ratio of 0.65. Despite, so far, proving to be uneconomic, the Queensland 
government recently committed more funds (AU$16 million) to a detailed business case enquiring 
into heightening the dam wall (Queensland Government, 2019). 

Paradise Dam was the last major irrigation infrastructure investment by the Queensland 
government and was completed in 2005. Whilst the original BCR from the business case was 
positive (NECG, 2001), ex-poste studies by Utting (2012) and Binney (Mainstream Economics and 
Policy, 2014) tell a different story, with the project returning a NPV of negative $441,204,729 and 
BCR of 0.4. Furthermore, the dam faces an uncertain future and expensive modifications to lower 
the dam wall to bring it up to safety standards to protect downstream settlements. These 
modifications will also reduce yield, further eroding the facility’s capacity to deliver value to the 
economy (Queensland Government, 2019). 

Historically, business cases put together in support of bulk water schemes, predominantly for 
irrigated agriculture, have not lived-up to their initial promise. The hoped-for crop mixes of high-
value produce have tended to not come to fruition and the default crop of sugar cane has continued 
to dominate. Therefore, many of the initial assumptions in the various business cases assessed 
here should be considered with caution. 

4.2 Climate change 
Climate change has the potential to change the timing, frequency, magnitude and duration of 
stream-flows as well as reduce groundwater levels. “At a strategic level global climate change 
threatens the viability of irrigated agriculture” (Khan, 2008, p. 265). Potential impacts include an 
increase in frequency and severity of droughts, which affects demand for water, and increases 
evaporation from the surface, which contributes to operational losses (Queensland Government, 
2016). More broadly, climate change impacts on agriculture include more severe storms, changes 
in the distribution of pests and diseases and increased heat stress on livestock.  

Increasing temperatures have been recorded across the region since 1910 and this trend is 
projected to continue. By 2030 it is anticipated that temperatures will be ~1°C warmer than in the 
1990s, the average number of days experiencing extreme heat will double, and there will be longer 
dry periods interrupted by more intense rainfall events (Queensland Government, 2016). Under 
high-emissions scenarios, the changes are considerably more troubling, with increases of ~2.9°C in 
average temperatures across Central and Northern Queensland (Queensland Government, 2016). 
Rainfall changes, at a regional level, are less certain. Nevertheless the “modelled changes in rainfall 
patterns and water allocations resulting from global warming (especially in dry scenario) can pose a 
substantial medium- and long-term threat to agricultural production across Australia” (Qureshi et al., 
2013, p. 136). 

These risks impact choices irrigators, in particular, make on an annual basis. It is only after the 
growing season is well underway that irrigators have a reasonable understanding of how much 
water will be available. And the models to which growers defer are not based on the novel climate 



Economic Assessment of Urannah Dam 

 

 17 

conditions that climate change promulgates. Therefore, there is significant risk associated with 
irrigation planting regimes under climate change (Khan, 2008). 

4.3 Under-utilisation of resources 
Significant quantities of stored water sit in Queensland’s dams, not used one year to the next. Even 
more water leaks from the system. Further water could be unleashed with only limited additional 
investment. Until bulk water is more efficiently allocated and more likely to be fully utilised, 
investments in new assets should be put on hold. The Queensland Bulk Water Opportunities 
Statement (QBWOS) reports there is currently an estimated 348,000 ML/yr of ‘unused’ and 
‘uncommitted’ (combined) allocations available for contract. There are also significant operational 
losses, amounting to 438,497 ML/yr (State of Queensland, 2017). ‘Unallocated reserves’ (the 
amount of additional water that could be yielded with only limited investment) amounts to 607,000 
ML/yr. In all, this represents a value of around AU$23 million per year currently not utilised in 
Queensland’s bulk water system. This water should be better managed and better utilised, before 
new schemes are considered. For the Central Region of Queensland, in 2017, 94,698 ML/yr was 
unused, 14,000 ML/yr remained uncommitted and operational losses amounted to 43,361 ML/yr 
(see Figure 3). 

Figure 3: Potential new yield from utilising unallocated reserves, reducing operation loses, selling 
uncommitted water and better allocating committed water for the Central region. (All values in ML 
per annum). (# Used / unused in 2015-16.) 
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5 Conclusion 
Since European settlement, more than 200 years ago, farming and mining has indelibly shaped the 
Australian landscape, its economy, and the common wealth of Australians. As a nation, we are said 
to have ‘ridden on the sheep’s back’ as the primary sector provided for one the highest living 
standards in the world by the 1950s. The myth of the ‘pioneer’ remains pervasive – the solution to 
continued growth in agricultural production is always considered to be clearing yet more land, the 
impoundment of more water, and an increase in artificial inputs. 

Successive governments have backed the expansion of bulk water assets to drive irrigation 
schemes in marginal agricultural areas to open-up the vast, empty and non-productive areas of 
northern Australia. This is despite the agronomic and economic risks being well documented as 
early as the 1960s (Davidson, 1969, 1972). 

The proponent, BCE Inc., has presented a PBC based on a BCA that supports the construction of the 
largest of the three impoundment options for the Urannah Dam proposal, which supports the 
development of  ~11,100 ha irrigated agriculture. The proponent estimates a BCR—a return on 
investment—of 1.7. However, this BCA is based on incorrect application of the Building 
Queensland’s BCA guidelines, incomplete accounting of a number of material and eminently 
quantifiable costs, and overly-generous assumptions for the benefits that are likely to accrue to the 
project.  

The proponent’s decision to include the avoided capital and operational costs of BMP is not 
supported by Building Queensland and therefore the costs of this pipeline should not be considered 
as the base case. The removal of the costs of this pipeline results in the project having a BCR 0.54 
and a NPV of negative $601,000,000 over 30 years. When the quantifiable and material costs of 
mitigating emissions of agricultural pollutants into the Great Barrier Reef (GBR), carbon emissions 
from the loss of forests in the inundated area, and the costs of biodiversity offsets are also included 
(Scenarios 2, 3,4 and 5 from Tables 2 and 3), the BCR falls further. The worst case scenario (5), 
which includes recalibration of the benefits that flow from agricultural gross margins to those more 
in line with existing conditions in the region, returns a BCR of only 0.26, with a project NPV cost of 
more than a billion dollars over a 30 year period.  

From an economic perspective, the construction of the 
Urannah Dam should not be supported. It will come at a net 
social cost to the community. 

The current bulk water assets development policy does not support the pursuit of the Urannah Dam 
proposal. Thus, Federal Government support for the project — as evidenced by their granting of 
funds to develop a detailed business case (Smee & Knaus, 2020) — is contrary to stated policy 
positions of both the Federal and State governments. Deputy Prime Minister, Michael McCormack, 
stated that “you add water and you can grow anything” (Smee & Knaus, 2020). Perhaps. But at 
what cost? A government, self-identifiably ideologically wedded to economic rationalism, should be 
steering away from supporting the Urannah Dam scheme. 

BCA needs to be seen in context of broader decision making structures. BCA does not provide ‘an 
answer’ to a problem. A positive (or negative) BCR merely supports (or refutes) the pursuit of a 
project from an economic perspective. However, since full cost recovery is a stated policy intent of 
both the Queensland Government and COAG, the economic assessment remains considerably 
important. 

From a policy perspective, the construction of the Urannah 
Dam should not be supported. It will not achieve the stated 
goals of cost recovery from water users. 
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As the proponent’s PBC has demonstrated, social BCA can be formulated to ‘tell a story’ that the 
analyst is either instructed to tell or may wish to tell themselves. In this instance, the inclusion of 
the avoided costs of the BMP as a cost to the base case (and thus as a net benefit to the three ‘do 
something’ scenarios) was included to support the narrative that Option 3 was economically viable. 
In addition, the exclusion of material, long-qualified and robustly quantified external costs 
associated with mitigating DIN and SS emissions to the GBR, carbon emissions from the flooding of 
the impoundment’s footprint, and the exclusion of the costs of likely biodiversity offsets delivers a 
PBC that is even more spurious.  

Irrigated agriculture is a tricky financial investment given the combination of physical risks (e.g. 
climate, extreme weather and floods), market risks (prices, exchange rates, access to allocated 
water), the relatively high cost of production in Australia, and the costs associated with distribution 
to markets from such remote areas. This has limited international competitiveness and growth of 
irrigated agriculture in Northern Australia. 

Furthermore, significant cultural and spiritual values, eminently quantifiable if there is a 
commitment to collect the data, have been judiciously excluded in the proponent’s social BCA, 
leaving it blind to the impacts of the development of the Urannah Dam on the homelands of the Wiri 
and Birri peoples of the Birri Gaba Nation.  
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Appendices 

Discounting in benefit cost analysis 
A key part of a project assessment process is the use of benefit cost analysis (BCA). This type of 
assessment weighs-up the costs and benefits of a project over the period of the project’s life. Costs 
include capital and operational expenditure, whilst benefits include sales of bulk water or bulk 
water storage. Over the period of a project, the differential between the total present value benefit 
and present value costs is called the benefit-cost ratio (BCR). If the BCR is greater than 1, from an 
economic perspective the project, should be supported, at least from an economic perspective. If 
this is less than 1, the project is not supported. An additional perspective is provided by the internal 
rate of return (IRR). However, it is important to remember a BCA does not provide a definite ‘answer’ 
as to whether a project should proceed or not; but merely provides the decision maker with 
economic information on which to make a decision. The scope of the line items that are ‘costs’ and 
‘benefits’ is contested. A narrow BCA might only include actual financial costs and benefits, a 
broader BCA might also include quantification of social costs, such as environmental impact. 

A key element of a BCA is the application of a discount rate. The discount rate reflects the perceived 
future value of money and determines the rate at which future values erode in terms of their 
present value. The choice of which discount rate to use in a BCA can have significant impacts on 
what recommendations an assessment supports.  

As the discount rate is lowered, the present value of future costs and benefits are more slowly 
eroded; that is, they have a relatively higher value in today’s terms. The opposite is also true. At 
higher discount rates, future benefits and costs are eroded more quickly.  

As a result, the point in time at which benefits and costs accrue is important in determining a 
project’s economic viability. For example, if most of the costs are up-front (the capital costs of 
construction of a new dam, for example), and smaller annual benefits are experienced each year 
over a long period of time (sale of irrigation water, for example), then a higher discount rate would 
more likely return an adverse BCR, when compared to a lower rate. Conversely, if a lower discount 
rate is applied, future flows of benefits are not eroded at such a high rate, therefore would more 
likely return a positive BCR.  

This appears to work against supporting development of capital-intense infrastructure projects that 
have high up-front costs and smaller, but consistent, benefits that flow into the future. However, it is 
important to remember the role of discount rates is to also illustrate the value of alternative projects 
by reflecting how the capital costs of one project (building a new dam) might stack-up against 
alternative uses of that capital, such as investments in using existing water sources more efficiently 
– the differential being the ‘opportunity cost’. As such, the discount rate reflects a long-term general 
rate of return on investment in the economy as a whole. In this instance, investment in more 
efficient use of water for agriculture will have generally lower capital costs, but these costs are more 
evenly spread through the project lifetime, which will erode in present value at the same rate as the 
flow of benefits. The value of investments in sustainable agriculture, therefore, represent the 
alternative general return on investment in alternative enterprises.  

The Australian government recommends analysts use a discount rate of 7% (Parliament of 
Australia, 2018). Analysts also use lower discount rates, also known as ‘social discount rates’ 
(between 0% and 3%), to reflect that public policy decision making requires a longer timeline of 
consideration or that social and environmental costs are often irreversible (such as the degradation 
of the GBR). An additional perspective is provided by the internal rate of return (IRR). The IRR is a 
discount rate that makes the net present value (NPV) of all cash flows from a particular project 
equal to zero. It thus represents a flow of annual returns to the project, which can be easily 
compared across projects and even sectors. 
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and analysis, and consulting – specialising in social benefit cost and policy analysis. He also 
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