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Introduction 

The NQCC was prompted to look at the proposal for the Hells Gates Dam (HGD) to examine its 

potential impact on loss of habitat from land clearing and effects on fisheries for a considerable length 

of the Burdekin. However, there are serious concerns on the economic viability of the project.  

There are a range of reports in the public domain, prepared for different perspectives: promotion of 

irrigated agriculture; ensuring water-security for Townsville; and assessing environmental impact. This 

review was carried out  to clarify these various perspectives and reports.  

The review focused on three documents, which in effect, represent three different interests or 

perspectives: 

1#  Hells Gates Feasibility Report, by SMEC, for, Townsville Enterprise Limited (Sept 2018) 

2# Final report - Townsville Water Security Taskforce, (2018), appointed by Australian and 

Queensland governments 

3#        “An environmental assessment of water infrastructure options in the Burdekin catchment”, 

Damien Burrows, Australian Centre for Tropical Freshwater Research, JCU (Dec 1999), 

commissioned by Dept. of Natural Resources Regional Infrastructure Development Program, 

North Region.   

These are attached.  The salient points raised in each report are summarised followed by an overall 

conclusion. Additional information was gained from web search which notably included; Townsville 

Enterprise Limited web site, the Queensland Country Life, etc. 

Hells Gates Dam - image from SMEC web site https://www.smec.com/newsroom/current-

news/smec-delivers-nation-building-dam-feasibility-study 



Fig 1. Proposed Hell Gate dam site and Irrigation Zones.  (from SMEC Hells Gates Feasibility 

Report summary) 

   

 



1#  Hells Gates Feasibility Report, by SMEC, for, Townsville Enterprise 

Limited (Sept 2018) - 30 pages. 

SMEC conducted the study ($2.2 Million) on behalf of Townsville Enterprise Limited. The study 

produced 5 technical reports; project management plan; Gap analysis; Agronomy, water resources, 

environment and cultural heritage; technical feasibility; economic feasibility.   These have not been 

made available. 

This review is based on the “Hells Gates Dam Feasibility Study: Feasibility Report”. This is offered as a 

summary of the technical report.  It lacks the detail which would allow the reader to make their own 

judgement as to the ‘feasibility’ of the project. The report in fact encourages the reader not to base 

conclusions only on this summary, but to refer to the detailed reports, almost suggesting it is 

unreliable or has serious caveats. Access to all the technical reports is needed.  

The Hells Gates Dam has development costs estimated to be between $5.35 and 6.7 Billion Its purpose 

is to establish 50,000 ha of irrigated agriculture targeted for export markets. It proposes additional 

benefits of (a) supply for water to Townsville for water security, and (b) pump hydro power (1200 

MW); and long-term jobs for 4000 persons, etc., (see Headline Economic Benefits 1.1). The review 

does not examine these, but focuses on the key issues for feasibility.  

 

Irrigated agriculture 

The dam will capture 30% of the river flow of the Upper Burdekin, to have a storage volume of 

2,110,000 ML at 372 M AHD (about 60 m dam height). This will supply water for three zones; northern; 

central and southern with areas: 17,130, 19,730 and 13,090 ha respectively. (sect. 1.3.4, and map on 

page 3).  

The report notes in its early pages: “Modelled water costs are above those seen in established 

irrigation areas that have viable economic scenarios growing broad acre crops”. It goes on to say 

broadacre crops (i.e. sugar and cotton) would not provide economic returns, as had previously been 

assessed by a 2014 Hells Gates Agriculture Feasibility study (3.4). [Note: despite this assessment, more 

recent TEL documents (2017) were still promoting the dam based on sugar cane production].   

This study proposes two cropping scenarios: 

- 50,000 ha: Mixed cropping of perennial tree crops (avocado, citrus, table grapes) and high 

value horticulture (capsicum, pumpkin, pulses).  

- 30,000 ha: perennial crops only (only north and central irrigation zones used, due to perennial 

crops’ higher water requirements) 

The study’s Cost Benefit Analysis (CBA) states the project would generate $1.3 B of GRP1 annually. 

After taking into account cost-benefit-ratios for crop production, the report estimates the Internal 

Rate of Return (IRR) on the investment, for the two scenarios as; 4.3% and 9.3%2 respectively. (see 

sect. 1.2 - CBA analysis). [Note: a core or basic IRR’s should be at least 8-12%. Thus, the mixed cropping 

scenario would seem rather low, even before considering risks to production and markets.]  

 
1 Gross regional Product, similar to GDP, but applied to a specific region rather than country. 
2 These are quoted as 3.9% and 9.8% in the pictogram on page 2. 



In addition to the high cost for water to farmers, the report states that in estimating returns it has not 

taken markets (and thus prices) into account (page iv).  

Perhaps as a result, the report strongly suggests that an area of 5000 ha located adjacent to the river 

(Burdekin Zone), which could be irrigated without any dam construction, should be developed first to 

test the viability of the high value crops for the soils in this area (4.1). [Note: this suggests that SMEC 

is not confident in its estimates of agricultural output from the three irrigation Zones]. 

 

Providing water security to Townsville 

The report reviewed did not provide any estimates for population growth of Townsville or existing or 

projected water requirements. An additional document accessed (Stage 2 Haughton Pipeline Project, 

Jacobs for Dept of Infrastructure, Regional Development and Cities, May 2019), provided the figures; 

current pop of 193,000, with an estimated increase to 282,000 (+46%) by 2041.  

The SMEC study proposed the Hells Gates Dam could provide supplementary water to Townsville via 

pipeline systems to between 190 and 320 ML/day (1.3.5). The capacities of these are in the same order 

as the proposed Haughton pipeline upgrade.  

The report does not provide quite basic data such as: length of the pipeline, estimated costs etc.  

Rather it provides a colour coded comparison between various routes from the dam to Townsville 

(3.8).  [Rough estimates (NQCC) suggests it would be close to 200 km, cf. to the Haughton pipeline of 

just 34.5K km]. 

In the event Townsville did need to access water in dry years, it would then compete with irrigators 

for water to maintain survival of their crops, in particular the high value perennials. Rough estimates 

of dam capacity suggest that it could supply both needs, but this would need to be examined 

specifically in cases of dry years. 

  



2# Final report - Townsville Water Security Taskforce, (2018).  - 20 Pages. 

 

The Taskforce, was appointed by Australian and Queensland governments to examine the critical 

infrastructure and non-infrastructure elements to ensure Townsville water security and future 

development. Put simply, the focus of the Taskforce is on ‘water security’ for Townsville. 

The report is non-technical. It does not for instance provide basic data on existing and projected 

consumption patterns under varying scenarios which would frame the various proposals. No doubt 

such detailed analysis was available to the Taskforce.  

The taskforce frames its recommendations in terms of short (0-3 yrs.); medium (3-15 yrs.) and long 

term (15-50 yrs.) needs. These are clearly laid out in 2.2.1.  

 

Notably the infrastructure recommendations for short and medium-term periods rely only on 

enhancing supply from the Burdekin Falls Dam as it is, through improvements to the Haughton 

pipeline. The Taskforce gives equal weight to enabling the city to become water-wise to reduce the 

volume of water demand (section 3.2). [Note: For TCC and its ratepayers, a water-wise initiative offers 

a more cost-effective pathway to achieving water security than dam construction. (Estimates of 

potential water savings would be worthwhile)].  

 

The review also accessed the “Stage 2 Haughton Pipeline Project, Jacobs for Dept of Infrastructure, 

Regional Development and Cities, May 2019” detailed business case. Its states that improvements to 

the pipeline will result in very high water-security to Townsville for the next 60 years.  

In terms of long-term requirements, the report  

- makes a short statement that it has examined the SMEC/TEL feasibility study for the Hells 

Gates Dam and that it serves mainly to provide growth in irrigated agriculture. In regards to 

supplying water for Townsville, the Taskforce states this unlikely to be needed before the long-

term (4.2.1) 

- states that a detailed assessment for raising the Burdekin Falls Dam has already been made 

by DSDMIP3 for raising the Burdekin Falls Dam by just 2.0 m. with SunWater to further assess 

any strategic or business case for this. (4.2.2). 

Thus, the Taskforce reserves making a firm commitment to either of these, while agreeing they do 

provide options to be examined in the future.   

The report also describes the short-term recommendations that the TCC is already progressing, both 

infrastructure and non-infrastructure options (3.1 and 3.2), and, examining an economic basis for 

constructing both stages of the Haughton pipeline as one activity, saving $55 M (section 5).  

 

 

 

 
3 (Queensland) Department of State Development, Manufacturing and Infrastructure Planning. 



 

 

Fig 2. Location of Haughton pipeline and Ross River dam/Townville (from Final report – 

Townsville water security taskforce).  

 



3#        “An environmental assessment of water infrastructure options in 

the Burdekin catchment” Damien Burrows, Australian Centre for Tropical 

Freshwater Research, JCU (Dec 1999), - 71 pages text with additional 

appendices.  

The Australian Centre for Tropical Freshwater research (ACTFR) was commissioned by the Department 

of Natural Resources (DNR) regional Infrastructure development program to provide an 

environmental evaluation of prospective dam sites located within the Burdekin catchment. The study 

examined eight sites, including Hells Gates Dam and raising the existing Burdekin Falls Dam by 6m, 

10m and 14.6 m. This review focusses on these two sites only. 

The report is technical and presents explicit data. The report includes the potential uses of the dams 

for both water supply to Townsville and for irrigation.  

 

Engineering considerations 

 

Table 1 of the report (page 7) provides hydrological data for the dams, and further summarised below. 

Site AHD 

(m) 

Length 

river 

regulated 

(%) 

Submerged 

area (ha) 

Capacity 

(ML) 

Potential 

crop area 

(ha) 

Developmental 

cost (M$) 

Cost 

water at 

farm 

($/ML) 

Hells Gates 375 270 km 

(52%) 

22,500 2,560,000 16,500 124.6 230 

Burdekin 

falls (+6m) 

160 0 40,000 3,570,000 88,200 83.2 118 

 

These estimates of costs for construction (developmental costs) and are from just over 20 years ago 

and can’t be directly applied in 2020. Indeed, the costs for Hells Gates dam here appear quite small 

compared to current proposals. However, relative differences in projected outputs can be noted. The 

Hells Gates Dam would clearly cost more to build, yet irrigated only 25% of the area, at double the 

water cost to farmers, than for raising the Burdekin Falls dam.  

 

Environmental considerations 

The report states that inundation from raising the Burdekin Falls dam (at +6 m) would affect a greater 

area which do include sensitive environments (incl. flooding of the Sutter river), than the Hells Gates 

dam. [Note: current discussion for water security refers only to +2m increase in dam height] 

Of equal concern is the effect of dams on water turbidity4. Water below the Burdekin Falls dam is now 

permanently turbid and the effects of this (on fisheries etc.), had yet to be been assessed at the time 

of the report (1999). [Note: turbidity effects had not been considered during the design of the dam, 

(1978)].  (sect. 2.2, page 3).  

 
4 Dams cause increased water turbidity. Wet season flows are turbid, but once these are past, the river returns 

to clear flow state. Dams capture the turbid water, which as it is released throughout the year for irrigation 

and environmental flows, results in a year-long turbid downstream flow.  



In contrast, construction of the Hells Gates Dam would result in turbid water along the length of the 

river below the dam, 270 Km, or 52% the length of the Burdekin. Fisheries along this length would 

thus be affected by (a) water turbidity; (b) changes in the wet/dry cycle of stream flows: river heights, 

temperature, and weeds – all affecting reducing spawning of many species, such as sooty grunter. 

(6.1, 6.2.1 and 6.2.2, and 6.3.1*). 

The report notes potential macro environmental impacts. The existing Burdekin Falls Dam with the 

Hells Gates Dam and other dams such as the Big Rocks Weir would extract > 30% of the mean annual 

flow of the Burdekin. The report expects this would have cause habitat degradation (Executive 

Summary).  

- nutrient flows to the Great Barrier Reef would be affected 

- point of discharge of the Burdekin into the sea could shift with dramatic effect on aquatic 

ecology and erosion of cape Bowling Green, (the point of discharge has altered this several 

times in the last few thousand years from Bowling Green Bay, to Upstart Bay, with its present 

location being responsible for formation of the Cape Bowling Green), (7.4, page 44).  

 

 

      Fig 3. Indicative movement of discharge of Burdekin river, from ACTFR report 1999 (NQCC) 
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REVIEW CONLCUSION 

 

 

Water Self-sufficiency 

The Hells Gates Dam would require a pipeline of ~200 km to deliver water to Townsville. The cost of 

building and operation of this would be significant.  

The Jacobs business case document provided figures for projected growth of Townsville (282,000 by 

2041). It also states that with upgrading of the Haughton pipeline, the existing Burdekin Falls Dam will 

provide a high degree of water security to Townsville for the next 60 years.  

Thus, supply of water to Townsville cannot be considered in any justification for the Hells Gates Dam. 

 

Irrigated commercial agriculture 

The Hells Gates Dam must be justified on the basis of returns to investment from agriculture.  

The SMEC study estimated that three zones will be irrigated, 17,130, 19,730, and 13,090 ha totalling 

about 50,000 ha. The ACTFR study (1999) provided an estimate of 16,500 ha. (equivalent to Nthn. 

Zone only), and noted limitation to irrigation due to high lift of 60 m. The area with viable access to 

irrigation needs to be confirmed, along with specific water costs to farmers. 

The SMEC study estimated Internal Rates of Return (IRR) for the two cropping scenarios; (a) mixed 

cropping (assume full 50,000 ha cropped) as 3.9% and (b) perennial cropping (assume 30,000 ha 

cropped) as 9.8%. These figures may be acceptable for nation building exercises (?), but would be 

considered low for commercial operations, especially if the scheme aims to attract private sector 

investors.  

Uptake by farmers, the final decision makers, is questionable. The SMEC report states water costs 

would be high, and the ACTFR report estimates these to be at least double those for the Burdekin Falls 

Dam. SunWater’s agricultural customers have shown themselves to be highly sensitive to water prices, 

and this in-itself could be a deal breaker.   

In its initial pages, the SMEC report lists a series of caveats for all its projected headline results. Most 

significant amongst these is that the report states; (a) they estimated crop production to be based 

application of best practices – i.e. optimum yields; and (b) that they are not sure of which crops will 

have high market demand/markets, and thus the returns farmers could obtain. Thus, there is a high 

degree of speculation in the returns from agriculture, even before risks of crop failure due to pest, 

etc are taken into account. The detailed technical reports would no doubt provide clarity on this.   

 

Environmental Impacts 

The construction of the Hells Gates Dam and the associated Big Rocks weir, in combination with the 

existing Burdekin Falls Dam, would result in extraction well in excess of 30% of the river flow, and 

thus would have macro effects on the Great Barrier Reef (loss of nutrients); changes to the discharge 



point of the river; and an increased rate of erosion of Cape Bowling Green. These are massive 

environmental impacts that could not be mitigated.     

The Hells Gate Dam would result in degradation of 270 km (52% of total length) of the Upper Burdekin 

River through increased turbidity, affecting all aquatic life along this substantial part of the river. 

 

Other issues 

All of the proposed extraction of water proposed in the SMEC study; Hells Gate Dam; Big Rock Weir 

and direct extraction for the so-called Burdekin Zone, fall outside of the Burdekin Water Plan. This 

would need to be altered by the Queensland State Government. This requires public consultation, 

during which the above issues would be put forward. Certainly, any new extraction of water from the 

Burdekin would be very closely attended by existing irrigators in the Lower Burdekin. 

Other issues affecting agriculture production in these areas, effects of climate change (increasing 

temperatures etc.), salination, etc., do not appear to have been considered. These would throw 

further doubt on the viability of the irrigated agriculture production. The experience of the Ord River 

scheme, also once promoted as a nation building scheme, should be looked at in this context.  

The State LNP is now promoting a New Bradfield Scheme which appears to be launched on the back 

of the SMEC feasibility study. This is a vastly different initiative, with the Hells Gate Dam wall to be 

doubled to about 120 m. Such doubling is not a simple matter, (obtaining effective anchor points, risks 

for dam failure as noted in the SMEC study; over-tipping, undercutting etc. (as occurred with the 

existing Burdekin Falls dam) and inundation effects. Thus, the New Bradfield Scheme is not supported 

by the SMEC study.   

 

 

STEPS TO TAKE…. 

 

The Townsville Enterprise Limited web site states that the Federal government has committed to 

$54M towards the Hells Gates Dam, of which $30M is for Big Rocks Dam and $24M is for further 

studies. From this review, it would appear that there already serious concerns as to the feasibility of 

the project making allocation of additional unnecessary and a waste of scarce public funds.  

In the expected post-Covid19 period there will be many efforts to re-start the economy.  It is important 

that projects are selected that are genuinely viable.   

Two Conservative Steps to safeguard effective use of public funds: 

1) Request Townsville Enterprise Limited to release the five technical reports referred to in the 

SMEC study. These would give clarity on the basis of estimates for the IRR to irrigated 

agriculture.   

 

2) Support a closed seminar (before conducting larger public consultation required by an 

amendment to the Burdekin Water Plan) to include key stakeholders and recognised experts, 

to examine all the technical details and opportunities, before further public funds are spent. 


