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RE:  REVIEW OF GODFREY PAPER 
 

Thank you for the opportunity to assist with regard to the above.  Below is BMT WBM’s response to the paper.   

 

Background 

Gunns is seeking to discharge 64,000 m3/day (approximately 23 GL/yr) of effluent from a proposed pulp mill 
on the Tamar Estuary in Northern Tasmania.  It is proposed to discharge the effluent from an outfall 2.7 
kilometres offshore into Bass Strait.  This effluent would contain an estimated 3.4 pg/L of dioxins and other 
persistent organic compounds as well as other pollutants such as chlorate (1-4 mg/L) and chloroacetic acid. 

GHD undertook a modelling study of the proposed outfall and pollutant dispersion, with review provided by 
Patterson Britton.  Others have expressed subsequent opinions on this modelling as part of an EPBC 
submission process.  Gunns have prepared a public response to these submissions 
(http://www.gunnspulpmill.com.au/epbc/Impact_Assessment_Final.pdf).  Following this, a paper has been sent 
to DEW outlining concerns regarding this public response (referred to hereafter as the Godfrey paper), and 
BMT WBM has been asked to provide comment on that paper.  This letter contains that comment. 

Key Issues 

The Godfrey paper points to a SWICO-PIC (2007)1 report and its assessment of the compliance, or otherwise, 
of the hydrodynamic modelling to several key elements of the Recommended Environmental Emission Limits 
Guidelines for any new Bleached Eucalypt Kraft Pulp Mill in Tasmania (2004).  The Godfrey paper focuses 
attention on Guideline D.3.14, and argues that the requirements of this Guideline have not been met.  This 
Guideline is boxed below, as captured from the original Tasmanian Government Report 
(http://www.rpdc.tas.gov.au/__data/assets/pdf_file/0016/66310/Final_Report_Vol2.pdf). 

                                                      
1 http://www.justice.tas.gov.au/justice/pulpmillassessment/sweco_pic_report 
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Key points within the Godfrey paper, as summarised from the executive summary, are: 

1 Gunns Ltd’s observations of hydrodynamic parameters (as opposed to biological parameters) were of 
insufficient duration; 

2 Gunns Ltd did not measure water density and assumed stratification to be unimportant throughout the region 
of concern; 

3 Only one current meter mooring was used, not allowing diffusivities to be properly estimated; and 

4 The validity of modelling assumptions was not properly tested, leading to a high level of uncertainty in the 
model predictions.  Key points were: 

(a) Insufficient vertical and horizontal resolution in the model; and 

(b) Absence of surface heating and cooling in the model. 

Following are comments on the above, as related to the structure of the subsequent expansion in the Godfrey 
paper. Sections quoted here refer to the Godfrey paper section numbers. 

Discussion 

Section 3: Why did the effluent from an Oregon pulp mill head for the beach? 

Section 3.1 An Oregon observation, and a Tamar prediction 

BMT WBM cannot verify, or otherwise, the accuracy or origin of the image presented of the alleged Oregon 
outfall.  As such, BMT WBM will not comment on it or engage in its interpretation.  Even if the image and 
associated assertions were true, it is suspected that the system and receiving environments are sufficiently 
different to those of the current subject to only permit its use in a cursory and supplementary manner.  

Section 3.2 Missing? 

Section 3.3 Physical processes that can make surface water flow into the beach 

All parties agree that the discharged effluent plume will be buoyant, and this was acknowledged in the 
modelling framework by insertion of the near field predictions into the surface layer of the far field receiving 
model. 
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Section 3.3.1 Summer sunshine and onshore flow 

Although it not obvious that this mechanism necessarily played a role in distributing effluent as presented in 
the alleged Oregon mill case, it is BMT WBM’s opinion that the potential operation of the mechanism in the 
current case is indeed possible and as such deserves further investigation.   

In particular, we recommend an assessment of the likely balance between the generation of a surface heated 
layer under low wind conditions, and then its subsequent advection be undertaken.  In other words, since the 
conditions that form the mixed layer (i.e. light wind) and advect the same (stronger winds) are mutually 
exclusive, the likelihood of them occurring in sequence to affect transportation of pollutants shoreward 
deserves attention.  In addition, some investigation of the likelihood of the stronger winds to deepen the 
surface mixed layer (and hence reduce dissolved pollutant concentrations) should be investigated. 

To undertake the above will require inclusion of solar radiation within the modelling framework and it is noted 
that this inclusion should present no issue to the modelling team.  For example, BMT WBM’s recent modelling 
study of the Tamar Estuary included such inputs.  It is also likely that the adopted vertical model resolution will 
need to be increased to properly resolve this process, and we suggest layers near the surface of depths in the 
order of tens of centimetres.  This resolution can be reduced as depth increases. 

Section 3.3.2 The “logarithmic layer” and Sydney beach pollution 

BMT WBM is unconvinced that surface microlayers of dioxins etc. are necessarily likely to form, since these 
are reliant on the presence of oils in the effluent.  Clearly oils will be present in sewage outfall (Sydney), but 
the relevance of that analogy to the present case is not clear.  Further, there will be considerable mixing in the 
diffuser jet/plume if it appropriately designed, and this will go some way to dispersing pollutants.  In short, we 
believe this argument is not necessarily strongly founded as applied to this situation. 

Section 3.4 What Gunns say on these issues in their “Response to Submissions” 

The initial paragraphs relate to the alleged Oregon outfall image and as such we offer no further comment 
other than our recommendations above (based on the potential importance of these processes) to investigate 
the wind, heating and circulation issues previously discussed. 

Section 4: A Simple Model 

BMT WBM agrees that the model resolution in the vertical (5m) is insufficient to properly resolve wind related 
effects, particularly with regard to potential onshore transport of pollutants.  Further, we believe that the set up 
and execution of the alternative ‘sanity check’ model has been a useful exercise in this case (the “Godfrey 
model”).  The Godfrey model included wind, heating and bathymetry (albeit set to a constant value 
everywhere), and seemingly reasonable assumptions (given the primarily demonstrative intent of the exercise) 
were made regarding treatment of heat fluxes. 

Whilst a detailed review of the one dimensional Godfrey model is not possible here (for example, it is apparent 
that the model does not include tidal action – and it should), it would seem that the basic message it conveys 
is reasonable: surface effects not captured in the original modelling could be important, and should be 
considered.  Furthermore, it is BMT WBM’s opinion that this consideration should not, and cannot, be 
defensibly affected by ongoing provision of superficial responses of a general, qualitative nature that refer to 
‘standard practice’ or similarly loose terms.  Such responses are not satisfactory.  In short, the preliminary 
numerical investigation of the issues raised in this section provides more than enough motivation to militate 
substantial and significant revision of the existing modelling to demonstrate the impact, or otherwise, of these 
processes.  Without such revision, and associated detailed, transparent and comprehensive reporting, it is 
BMT WBM’s opinion that the uncertainty associated with the original modelling will remain unacceptably large. 

Section 5: Will similarly intense levels of Pulp Mill effluent reach Commonwealth waters? 

BMT WBM reiterates that the above model upgrades and investigations should include examination of this 
possibility.  Some increase in horizontal cell resolution may be required to properly capture the path of 
pollutant ‘ribbons’, and this possibility should not be discounted.   

Section 6: Can Pulp Mill effluent be carried to the Tamar? 

BMT WBM recommends as per Section 5, noting that the original model includes the Tamar Estuary.  

One key point here, however, is the brief mention of dispersion and flushing characteristics in the Tamar 
Estuary.  Whilst the estimate of flushing time provided is likely to be too short, the major issue is that the 
original modelling study has not attempted to use real data (e.g. salinity) to calibrate the advection or 
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dispersion characteristics of this estuary, so cannot be relied on to provide meaningful estimates of pollutant 
movement, dispersion and consequent dilution.  This point has been discussed in detail in previous BMT WBM 
correspondence and, unless addressed via detailed model calibration (and transparent reporting of same), 
presents a major model flaw. 

As per previous correspondence, cumulative impacts need also to be addressed via longer simulation periods 
than previously reported. 

Section 7: Gunns and the Guidelines 

There is some repetition in this section of the Godfrey paper, but BMT WBM agrees that: 

• Seasonality (especially in terms of stratification) is important and should be considered by revising 
the model setup and schematisation as per recommendations in previous sections of this letter; 

• This should be supported with adequate field observations; and 

• A greater number of observations are required to be assured of the model performance, especially 
as related to eddy diffusion and advection/dispersion – see previous BMT WBM correspondence in 
this regard; 

Summary 

In summary, BMT WBM agrees with the general premise of the Godfrey paper (if not with all details and 
stresses given to particular points) and this is consistent with previous BMT WBM correspondence: the 
uncertainty associated with the original modelling is unacceptably high and, given the importance of this project, 
every attempt should be made to improve the model’s predictive capability and wider acceptance.   

This uncertainty could be reduced by (in addition to measures already recommended to DEW by BMT WBM in 
previous correspondence): 

• Improving the vertical resolution of the model discretisation in the key areas around the outfall (and 
by necessity elsewhere if the model schematisation requires this); 

• Including solar radiation density effects in the model setup and execution; and 

• Improving the certainty of the advection dispersion predictions of the model (which are currently 
unacceptably large) via calibration using existing or new data. 

It is noted that some of the above concerns could be addressed by executing a dedicated dye tracer 
experiment in the area.  Releasing and tracking a buoyant, passive and visually obvious tracer for a short 
amount of time would provide a wealth of data to improve understanding of hydrodynamic and dispersive 
processes in the area.  BMT WBM sees such an experiment as an excellent opportunity to provide a common 
and easily understandable basis for subsequent informed discussion. 

Finally, we believe that addressing the above issues cannot be done satisfactorily with written responses that 
do not draw on new results obtained by returning to the modelling and making significant and important 
improvements.  Rather, it is BMT WBM’s opinion that the most appropriate way to resolve the above is to re-
execute the modelling to date with the above recommended upgrades, and report the results in a defensible, 
rigorous and transparent manner.  Without this, it is our opinion that further progress will be difficult.   

 
Yours Faithfully 
BMT WBM Pty Ltd 

 

 

 


