
 

 
Suite 4, 3B Macquarie Street, Sydney NSW Australia 2000 

Telephone: +61 2 9251 3811      Email: information@wentworthgroup.org      ACN 128 963 431 

Review of DPIE-W’s critique of Assessment of river flows in the Murray-Darling Basin: Observed versus 

expected flows under the Basin Plan 2012-2019 

The Department of Primary Industries and Environment Water was requested by Justin Field MLC and Rose 

Jackson MLC to provide a brief analysis of a Wentworth Group of Concerned Scientists report during the NSW 

Select Committee on Floodplain Harvesting in September 2021. In December 2021 the Department published 

the critique on their website.  

In reviewing the 22 issues raised in the critique, we found that: 

• eight were based on factually incorrect assumptions,  

• six were based on incorrect understanding of the method applied,  

• three were based on inappropriate cherry-picking, 

• three were issues already covered in greater detail in our report, and 

• two were based on misrepresenting our work. 

The Department’s critique contains a series of factual errors. It is biased and contains misrepresentations of 

our work. We find it deeply worrisome that the Department has published work of this fallacious nature, 

especially when the analysis is at the request of NSW Parliamentarians. 

Department’s Critique Wentworth Group’s Response 

1. “The report analysed observed flows … to 
make a comparison between pre-Basin Plan 
water flows … and an estimated post-Basin Plan 
target in 2024 following full Basin Plan 
implementation”  
(Summary, p. 1, para. 3) 

DPIE has either not read or misunderstood the method applied and 
formed an incorrect conclusion regarding using “post-Basin Plan 
target in 2024 following full Basin Plan implementation.” In doing this 
it applies the Straw Man Fallacy which is used to misrepresent an 
argument, in this case by exaggerating what was assumed we did in 
an effort to make it easier to attack. 
 
Our report used the best available estimate of modelled flows of 
incomplete Basin Plan implementation, i.e. Basin Plan implementation 
over the years 2012-2019. Section 3.1.1 in our report identifies the 
approach used. 
 

2. “The report assumes that all water recovery 
should lead to an identical increase in river 
flows, and then proposes post-Basin Plan flow 
targets based on a one-for-one increase in river 
flows (i.e. 1 GL of water recovery leading to 1 
GL in increased water flow)” 
(Summary, p. 1, para. 4) 

DPIE has either has not read or misunderstood the method applied 
and formed an incorrect conclusion that the report assumed “all 
water recovery should lead to an identical increase in river flows.” In 
doing this it applied the Straw Man Fallacy. The incorrect conclusion 
appears to have been from the wording of a recommendation in the 
report rather than from the detailed methodology in Appendix D. 
 
Our analysis made no assumption about the relationship between 
water recovery and river flow. Our report used river system models 
developed by the Department and MDBA, linked together by CSIRO 
and simulated by the MDBA. These models simulate environmental 
water holder behaviour, but they do not assume, nor simulate a 1:1 
relationship between water recovery and river flows. The models take 
into account river system losses, simplified environmental water 
holder behaviour and a range of other factors which affect the 
relationship between water recovered and river flows. 
 
In addition, these models underpinned the choice of water recovery 
to ensure an environmentally sustainable Basin, meaning that any 
flaws in these models resulting from the derived relationship between 
water recovery and river flows will result in equivalent flaws being 
present in the determination of the environmentally sustainable level 
of take. 
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3. “flows were around 320 GL/yr less than 
expected on average since 2012 – which 
compared with the average annual flows of the 
basin of 32,500 GL/yr is around 1% of the long-
term average”  
(Summary, p. 1, para. 5) 

DPIE seeks to downplay the importance of this work by erroneously 
comparing the shortfall of 320 GL/y of in-river flows to a modelled 
estimate of total Basin runoff (not in-river flows) which is an 
outlandish comparison. While some rainfall runoff models simulate 
surface water runoff as high as 32,000 GL/y across the entire Basin, 
this figure in no way reflects in-river water available for consumptive 
use, irrigation, or for managing the environment.  
 
It is much more appropriate to compare the identified shortfall of 
320 GL/y to the volume of additional environmental water recovered 
under the Basin Plan to date (~2,100 GL/y) which reveals that the 
missing water is equivalent to 15% of total water recovery or, based 
on the cost of this water recovery, accounts for between $700 million 
and $1.8 billion1 of missing value. 
 

4. “The method used in the report is 
inconsistent with the proposed operation of 
the Basin Plan, which requires a recovery of 
water and a limit on take in order to deliver 
specified environmental outcomes. The Basin 
Plan does not mandate a specific increase in 
flow.” 
(Discussion, p. 1, para. 6) 
 
 
 
 

DPIE seeks to downplay the importance of this work by arguing that 
because there is no requirement in the legislation for specific flow 
increases, it is unreasonable to measure changes to these metrics 
over time as an additional line of evidence to track Basin Plan 
progress. 
 
This is an example of ‘moving the goalposts’ by ignoring the fact that 
the choice of the volume of water recovered under the Plan to ensure 
the environmental sustainability of the Basin was based on increases 
in modelled flows at specific locations. This is discussed in the reports 
introduction. 
 
Our work seeks to reveal whether these modelled flow increases have 
occurred in reality and form an additional line of evidence measuring 
whether Basin Plan implementation is tracking as expected. 
 
It is alarming that DPIE does not consider measuring actual flows and 
comparing against expected modelled flows is a useful exercise just 
because the Basin Plan does not require it under law. 
 

5. “Further, it is an unsurprising result that the 
observed flows, from this period of 2012-2019 
(prior to Basin Plan implementation), and 
covering the worst drought on record in many 
valleys, were less than should be expected on 
average following Basin Plan implementation.” 
(Discussion, p. 1, para. 8) 

DPIE seeks to downplay the importance of this work by incorrectly 
assuming that our analysis did not account for severe drought. 
 
Our analysis took into account dry and drought conditions including 
by comparing observed flows to flows simulated during the worst 
drought previously recorded in the historical record. The DPIE claim is 
only valid if either the modelling is so poor during drought conditions 
that it should be discarded or the recent drought produced a 
significantly different modelled outcome than the previous worst 
drought in the historic record in terms of annualised flow at the few 
locations and few years where the upstream water availability metric 
was lower than in the millennium drought. As flows during these 
conditions are generally very low and often cease to flow, the 
difference between the modelled extreme drought conditions are 
unlikely to produce significantly different results. These issues are 
discussed in Section 5.2 of the report. 
 

 
1 based on the Productivity Commission’s 2019 Murray-Darling Basin Plan: Five-year assessment estimates of 
$2,160/ML for water buybacks and $5,776/ML for infrastructure modernisation 
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The fact that 20% of the water expected to be present in the Basin’s 
rivers was missing is not “an unsurprising result” occurring because of 
drought conditions. Our work accounted for dry and drought 
conditions including the worst drought on record though using 
modelling representing periods with very similar upstream water 
availability. 
 

6. “The assumptions used to generate the 
“expected” flows are not consistent with Basin 
Plan methodology or targets, and therefore the 
flows predicted by the report should not be 
expected.” 
(Discussion, p. 2, para. 1) 
 

Similar to critique 4 above. DPIE seek to downplay the importance of 
this work by arguing that because this line of evidence is not 
mandated in legislation it is not a worth evaluating. 
 
The review ignores that the increases in modelled streamflow 
associated with environmental water recovery scenarios formed the 
basis of the environmentally sustainable level of take determination 
which underpinned the environmental sustainability of the Basin Plan 
and is central to the Basin Plan’s methodology. 
 

7. “Measurement prior to implementation – 
you shouldn’t expect a post-implementation 
result prior to implementation.” 
(Discussion, p. 2, para. r1) 
 

DPIE have either not read or misunderstood the method applied and 
formed an incorrect conclusion that the report assumed that the 
Basin Plan was implemented in full. This is a Strawman fallacy. 
 
Our analysis scaled flow outcomes between pre-Basin Plan and post-
Basin Plan model runs to form a model representing partial Basin Plan 
implementation based on the volume of environmental water 
recovered each year. The technique, described in Section 3.1, 
specifically addressed the level of Basin Plan implementation which 
had been observed each year in the analysis period. 
 

8. “Dry conditions – flows during this period 
were some of the lowest on record due to 
drought, and allocations to all water accounts 
(including environmental accounts) were 
reduced. While some adjustments for climate 
were made, the conditions were 
unprecedented across the Basin.” 
(Discussion, p. 2, para. 1) 
 
 
9. “The report claims to adjust for climate by 
comparing to reasonably similar dry years in 
the record, while also noting that in some 
locations the drought was unprecedented (i.e. 
no previous year would provide a valid 
comparison), yet still claims observed flows 
were lower than anticipated.” 
(Climate and recovery adjustments, p. 2, para. 
8) 

Similar to critique 5 above. DPIE seeks to downplay the importance of 
this work by incorrectly assuming that our analysis did not account for 
severe drought. 
 
The analysis showed that water availability conditions, based on 
AWRA-L runoff and upstream dam volumes, were not 
“unprecedented across the Basin” but unprecedented conditions 
were restricted to a few valleys for a few years in the northern Basin. 
 
The analysis showed that nearly all sites over most of the time period 
had annualised wetness scores (water availability) comparable to the 
historic record with only several sites being drier. Table 4 in the report 
shows the results for 2018/19 where two sites out of 27 are lower 
than the historical record. For these sites, the lowest modelled flow 
was used, which already represented extreme dry conditions with 
significant cease to flow and low flow periods. This issue was 
addressed in Section 5.2 (2d) and was unlikely to significantly affect 
the results.  
 

10. “A simple example of unexpected results 
provided using the methodology of the Report 
can be found by examining the “shortfalls” 
between adjacent sites… suggests a 269 GL/y 
shortfall arising in this one reach of the Murray 
in South Australia alone.” 
(Discussion, p. 2, para. 2) 
 

DPIE seeks to downplay the importance of this work by cherry-picking 
what they consider to be “unexpected results” arising from a single 
set of adjacent sites and purporting that this means the methodology 
broadly produces unexpected results.  
 
In fact the Basin-wide results, including trends in the northern Basin, 
southern Basin, tributaries, the Barwon-Darling (Barka) and the 
Murray are generally very consistent (refer to figures 3, 4 and 5.) 
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The observed reduction of gauged in-channel streamflow at the two 
adjacent sites reveals a reduction of 779 GL/y averaged over the study 
period. The fact that modelling has a shortfall of 269 GL/y compared 
to the observations in this reach is not considered remarkable. Results 
from across the Basin show that this magnitude of shortfall occurs 
along multiple river reaches (for example, see figure 4.) 
 

11. “The report appears to argue for changes in 
policy and Basin Plan methodology which 
would require:  
1.a change in evaluation methodology to 
measure success through flows rather than 
environmental outcome, and 
2.possible further reduction in consumptive 
water by requiring long term limits to be 
defined by minimum volumes of water in the 
river, rather than by limiting the allowable 
take.” 
(Discussion, p. 2, para. 4) 
 
 

DPIE have misrepresented and exaggerated the conclusions and 
findings made in the report to make them appear unreasonable.  
 
The report argues that measuring flows is an “important tool for 
evaluating the Basin Plan’s effectiveness” and this should be “in 
addition to measures of ecological, social, economic and cultural 
outcomes.” A key reason for this is that flows can be responsive to 
management drivers allowing for continuous assessment and refining 
of management approaches in conjunction with large-scale ecological 
monitoring programs. This is specifically addressed in Section 2. 
 
Nowhere in the report does it suggest rewriting the Basin’s water 
management to be based on minimum volumes of water. This critique 
is based on speculation. 
 

12. “The ABC article also makes an erroneous 
conclusion that the difference between 
baseline and a future target should be 
considered “missing” water.” 
(Discussion, p2, par5) 
 

DPIE have entirely misunderstood the method in order to fabricate 
this critique.  
 
The analysis did not compare “baseline and a future target”. The 
analysis compared the best estimate of the Basin Plan scenario under 
current conditions (i.e. “Basin Plan model”) against observed 
streamflow measured at stream gauges. Our report called this 
difference between modelling and observations a “shortfall” or 
discussed the gap in terms of “less/more than expected” compared to 
the modelling.  
  

13. “It is not valid to apply average level 
estimate of environmental water availability in 
years when little or no water was actually made 
available and doing so will artificially inflate the 
apparent water that “should” have been 
present.” 
(Climate and recovery adjustments, p. 2, para 6) 
 

Similar to critique 2. DPIE have either not read or misunderstood the 
method applied and formed an incorrect conclusion that the report 
assumed that an average level of environmental water was available 
in all years. This is a Straw Man Fallacy.  
 
Our assessment used modelling built by the DPIE and MDBA which 
varies environmental watering decisions based on a range of factors 
including dry and drought conditions and does not apply an average 
level of environmental watering across all years. The assessment 
methodology is described in Section 3.1. 
 

14. “Further factors may exacerbate this, for 
example environmental water managers may 
choose to carry allocations over to achieve a 
greater net environmental outcome with 
multiple years allocations rather than simply 
releasing whatever they have each year.” 
(Climate and recovery adjustments, p. 2, para. 
7) 
 

This issue is commented on in Section 5.2 point 1a of the report which 
discusses a range of modelling issues affecting expected river flows.  
 
  

15. “the Basin Plan isn’t intended to be 
measured on an additional flow rate in the river 
equating exactly to the volume of recovery.” 

Similar to critique 2. DPIE have either not read or misunderstood the 
method applied and formed an incorrect conclusion that the report 
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(Table 1, p. 3) 
 
 
16. “The Basin Plan isn’t intended to deliver 
2100 GL of additional river flows, rather to set a 
limit which reduces usage by this amount.” 
(Table 1, p. 4) 
 
 

assumes that volume of recovery leads to an exact equivalent 
additional flow. This is an example of a Straw Man Fallacy. 
 
The Basin Plan was based on the assumption that increases in river 
flow regimes resulting from environmental water recovery would 
deliver environmental outcomes. The stream flow indicators which 
represent flow rates formed the basis of the environmentally 
sustainable level of take determination. 
 
The fact that there is ~2,100 GL/y of environmental water intended 
for environmental purposes and not in the consumptive pool 
underpins the environmentally sustainable level of take modelling and 
the environmental sustainability of the Basin. The fact that we have 
not observed in reality what the models expected at this stage of 
Basin Plan implementation is a worrisome indicator that we are not 
on track to achieving the environmental outcomes expected in the 
environmentally sustainable level of take modelling. 
 

17. “A 2018 independent review commissioned 
by the MDBA found that while there may be 
reductions in groundwater return to river 
systems where irrigation seepage to 
groundwater is reduced, the timeframes would 
be in the order of 20 years (in the Goulburn-
Murray) to 180 years (in the Murrumbidgee), 
This means that it is too soon to observe 
significant impacts from this cause.” 
(Table 1, p. 4) 
 

DPIE have cherrypicked data from the cited report to give the 
impression that our findings are unreasonable. 
 
In fact, Table 3 of the report2 cited estimates that out of the 121 GL/y 
reduction associated with irrigation efficiency 23 GL/y would be 
reduction in surface water returns which directly impact river flows 
within the time period of the report. This mechanism could have been 
a contributor to the 320 GL/y shortfall our analysis identified. 
 

18. “Clue one: tampered meters and criminal 
prosecutions: 
 
The article itself notes that “it’s unlikely to 
explain much of the shortfall”.  
Nevertheless, NSW has made major progress in 
strengthening the monitoring and compliance 
framework, with NRAR commencing in 2018, 
and the rollout of the NSW Non-Urban Water 
Metering Policy.” 
(Table 2, p. 4) 
 
 

The report makes clear in Section 5.1 that although the shortfall is 
identified, the method is unable to identify the causes. Access to 
Departmental modelling, on-ground investigations and other lines of 
evidence would be required to identify specific drivers of the gap 
between observed and modelled flows. 
 
While the ABC reporting speculates on the extent of theft to the 
contribution of the shortfall, our report does not. 
 
We note that NRAR’s monitoring and compliance program continues 
to reveal systemic breaches of water regulations. For example, in 
2019-20 NRAR completed 509 property inspections, implemented 496 
enforcement actions and commenced 15 prosecutions3. 
 
It is clear that there have been continued unlawful over-extraction 
around the Basin and that the cumulative volume of water taken 
unlawfully could be substantial. 
 

19. “Clue two: shadow take: 
 
This refers to floodplain harvesting.  

The  claims by DPIE are factually incorrect. 
1) There were multiple opportunities for floodplain harvesting 

to occur during the assessment period. 

 
2 Q J Wang, Glen Walker and Avril Horne (2018) Potential impacts of groundwater Sustainable Diversion 

Limits and irrigation efficiency projects on river flow volume under the Murray-Darling Basin Plan, prepared for the Murray−Darling Basin 
Authority. 
3 NRAR (2020) NRAR sets ambitious targets for next three years, Media release, https://www.industry.nsw.gov.au/media/releases/2020-
media-releases/nrar-sets-ambitious-targets-for-next-three-years 
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For the majority of the period reported, the 
Basin was very dry and there were no 
floodplain harvesting opportunities. Further, 
the scale of the report’s “shortfall” is 
reasonably consistent in years with or without 
floodplain harvesting, and the largest 
“shortfalls” reported in the Southern Basin 
where floodplain harvesting is far less 
significant.  
 
Nevertheless this is an important issue to 
address comprehensively, which is the intent of 
the Floodplain Harvesting reforms.” 
(Table 2, p. 5) 
 

2) The scale of shortfall is not “reasonably consistent” in years 
with or without floodplain harvesting.  

3) While the largest volumetric shortfall occurred in the 
southern Basin, the largest percentage shortfall occurred in 
the northern Basin.  

 
As with the other mechanisms identified, floodplain harvesting was a 
likely contributor to the shortfall. 
 
The fact that the Department is undertaking the Floodplain Harvesting 
reforms does not address the concern found in the repot that 20% of 
modelled expected flows between 2012-2019 were not observed in 
the Basin’s river flows. 
 

20. “Clue Three: The cash splash  
 
This refers to potential for reduced return flows 
resulting from efficiency upgrades.  
While this could be a very small contributor, 
the scale of any impacts would be a small 
fraction of the numbers in the Report.” 
(Table 2, p. 5) 
 

Similar to critique 17. DPIE has cherrypicked data from the cited 
report to give the impression that our findings are unreasonable. 
 
In fact, Table 3 of the report cited estimates that out of the 121 GL/y 
reduction associated with irrigation efficiency 23 GL/y would be 
reduction in surface water returns which directly impact river flows 
within the time period of the report. This mechanism could have been 
a contributor to the 320 GL/y shortfall our analysis identified 
 

21. “Clue Four: Climate change 
 
The last 20 years has been abnormally hot and 
dry, and this mechanism put forward in the 
article is a credible explanation for a significant 
reduction in flows.  
The Basin Plan is designed to not include an 
upfront adjustment for forecast climate change 
and instead is based on an adaptive process 
built around scheduled reviews of outcomes 
and a rolling 10 year cycle of plan remakes.”  
(Table 2, p. 5) 
 

DPIE have incorrectly conflated the concept that climate change is a 
leading driver of reduction in observed inflows with the concept that 
observed climate change has substantially modified the ability of river 
system models to reasonably simulate observed stream flow. 
 
While climate change is a significant concern, it is not the only 
“credible” mechanism explaining the shortfall identified in our report. 
 
By suggesting that climate change is the main reason and assigning 
most of the blame to this cause, the Department can abstain from 
investigating the range of important issues identified in the report and 
can attempt to put a focus on an issue which is less within the 
Departments water management control. 
 

22. “Clue five: The water was never there  
 
This refers to problems with the modelling 
underpinning the Basin Plan.  
While there are problems with some of the 
models, particularly in the low-flow regime, 
these problems are known and being addressed 
with new and improved modelling.  
However, at the very low flow regimes 
irrigation extraction is not generally permitted, 
and the “shortfalls” in the Report are of similar 
scale in valleys where the modelling is better, 
so it suggests this is not a major factor in the 
Report’s numbers.”  
(Table 2, p. 5) 

While DPIE asserts that errors associated with their modelling were 
“not a major factor,” to date the Department has been unwilling to 
commit to reporting annual model error which would demonstrate 
the veracity of this claim.  
 
The MDBA’s 2020 sustainable diversion limit compliance assessment4 
found the Department’s Barwon-Darling model required recalibration 
as it was misrepresenting the volume of water extracted. Annual 
model validation would have revealed this model error earlier. 
Section 5.2 of our report outlines a range of issues associated with 
modelling which could have affected the results which go beyond 
issue associated with low flows the authors identified.  
 

 
4 MDBA (2021) Assessment of reasonable excuse claim for compliance with sustainable diversion limit (SDL), Murray‒Darling Basin 
Authority Canberra. 
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