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In 2008 Toxikos reviewed a screening health risk assessment (SHRA) for the Bluewaters Power 

Station extension. This was Toxikos document TC290508-RF dated 29th May 2008. The review 

indicated that although in broad terms the SHRA methodology was satisfactory there was 

uncertainty regarding whether the risk assessment had incorporated maximum estimates of 

exposure, there was lack of transparency in key areas of the report, and omission of non-industrial 

background particulate matter in the cumulative assessments. It was also Toxikos’ opinion that the 

benchmark guideline for SO2 was inappropriate because it did not account for the short biological 

response time for bronchoconstriction in asthmatics, nor for the potential for short term peaks within 

the concentration averaging time evaluated in the SHRA.  
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Environ has since redone the dispersion modelling and the SHRA for a number of potential 

scenarios for the power station operating on its own, and cumulatively with other existing and 

approved industrial point emission sources in the Collie region.  

 

Toxikos is unable to provide comment on the data inputs for the dispersion modelling, nor on the 

technical aspects and veracity of modelling itself. The modelling predicts either no change or an 

improvement in the air quality around the power station despite additional power generating units 

(Bluewater III & IV) being included. This is because, as part of the Bluewater power station 

expansion the height of the emission stacks will be increased by 50% and emission gases from the 

new units III & IV will be ducted through them together with those from units I & II thereby 

increasing the buoyancy of the plume. The net result is better dispersion of emissions and the 

same or slightly lower ground level concentrations (GLCs) of pollutants. 

 

It is noted GLCs were estimated assuming the Bluewater power station(s) and Muja A & B were 

operating continuously at full capacity, this should provide some conservatism in the exposure 

estimations. The proposed Collie B power station was not included in the cumulative exposures as 

this was considered unlikely to proceed. It is also noted the emission factors used to calculate 

substance concentrations in the emissions were provided as average factors to Environ by third 

parties. There is therefore uncertainty regarding the actual emissions that will be released by the 

Bluewaters project. The Environ report recommends a comprehensive stack monitoring program 

should be undertaken to verify the emission estimates provided for the dispersion modelling. 

Toxikos agrees with that recommendation. 

 

The previous review by Toxikos indicated there was uncertainty regarding whether the SHRA had 

included reasonably maximal worst case exposure. This was primarily because the maximum 

predicted concentration anywhere within the modelling domain and the existing Muja power 

stations had not been included. Both of these have been incorporated into the revised modelling.  

 

Results: 

SO2, particulates (PM10 and PM2.5) and beryllium were identified as the pollutants of greatest 

concern and that Muja A & B were the primary emitters of these substances. However while the 

emission rates of the pollutants for each modelled source are provided in the Environ report the 

relative contribution by each source to the predicted ground level concentration is not. The reader is 

reliant upon tables where ground level concentrations are presented as a percentage of the 
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guideline value and/or certain pollutants from Muja A & B have been excluded from hazard index 

calculations.  From data in the report it is therefore quite difficult to determine the absolute 

contribution of any given emission source to the GLC of a particular pollutant at any specific 

location, and hence verify statements in the report that the Muja power stations are the primary 

contributors to ground level concentrations of the said pollutants. Certainly there is a dramatic drop 

in the calculated hazard indices when Muja A & B are not included in the calculations (e.g. Table 19 

vs 20).  

 

Table 1 below summarises a number of tables in the Environ report. Whether Muja A & B are 

included or not in the assessment, the proposed Bluewater III & IV power units are predicted not to 

have a marked affect on the existing air quality or health risks (baseline vs proposed in Table 1). 

Hence the proposed Bluewaters III & IV will maintain the existing status quo of the air shed. 

 

Not including Muja A & B in the assessment markedly decreases the hazard indices (i.e. the acute 

health risks), however the hazard indices remain above unity. SO2 and PM10 are the largest 

contributors to potential health effects (together approx 60 – 80%) and it is not unreasonable to 

assume they will have additive adverse effects on respiratory function. The HIs>1 , while not 

indicating health effects are imminent, do suggest the existing air quality is compromised and that 

the capacity of the local air shed to accommodate additional pollutants may be limited. Under these 

circumstances it is usual to perform a more detailed risk assessment with better exposure data. It is 

also noted that particulate matter arising from domestic winter heating are not included in the 

assessment. 
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Table 1: Summary of ACUTE hazard indices and substance contribution, with and 
without the Muja power stations.  

 
All pollutant sources Without Muja A & B  

Baseline Proposed Baseline Proposed 
Acute hazard index 
approx range 4 - 11 4 - 11 1 – 1.9  1 – 1.9 

Acute hazard index 
maximum anywhere 23 23 2.5 2.5 

 
Primary contributing substances 

SO2 ~12 – 20% ~12 – 20% ~50 – 60% ~50 – 60% 
PM10 ~15 – 25% ~15 – 25% ~10 – 15% ~10 – 20% 

Be ~40 – 48% ~40 – 48% ~ 1- 2% ~1 – 2% 
 
 

 

The revised SHRA uses a short term exposure (10 min) guideline for SO2 which accounts for the 

relatively short biological bronchoconstriction time of SO2 responding asthmatics and is appropriate 

for assessing the acute effects of emissions in this SHRA. 

 

Table 2 summarises the data for the assessment of chronic non-carcinogenic health effects. 

Inclusion of Bluewaters III & IV on top of the baseline scenario has no material impact on the 

assessment (i.e. as per the acute assessment). In the existing situation the chronic hazard index at 

a number of receptor locations was above unity but when Muja A & B were removed from the 

assessment all HIs were below one indicating little potential for harm. 
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Table 2: Summary of CHRONIC hazard indices and substance contribution, with and 
without the Muja power stations.  

 
All pollutant sources Without Muja A & B  

Baseline Proposed Baseline Proposed 
Chronic hazard 
index approx range 0.5 – 1.1 0.5 – 1.1  0.15 – 0.4 0.13 – 0.35 

 
Primary contributing substances 

SO2 ~12 – 25% ~10 – 20% ~37 – 42% ~34 – 40% 
PM10 ~18 – 28% ~17 – 27% ~0.7 – 7 % ~0.3 – 6% 

PM2.5 ~12 – 17% ~17 – 26% ~2 – 6% ~0.3 – 6% 

Be ~10 – 15% ~9 – 14% ~0.4% ~0.1 – 0.5% 

F ~7 – 10% ~ 6 – 10% ~15 – 23% ~16 – 34% 
 

 

Total calculated carcinogenic risks are about 1 – 4 x 10-6 including Muja A & B but approx 1 x 10-6 if 

these power stations are not included in the assessment. Toxikos agrees with the SHRA that these 

cancer risk calculations are probably significant overestimations, not only by virtue of the method 

calculating upper bound estimates but also because all PAH compounds were considered as if they 

were benz(a)pyrene and all chromium as if it was CrVI; these are gross conservatisms. 

 

By and large the uncertainty discussion in the SHRA is appropriate, however it does not explicitly 

state how each of the uncertainties will affect the outcome and conclusions of the current SHRA. 

The SHRA notes a number of benchmark guidelines have been sourced from the Texas 

Commission on Environmental Quality, for two substances (beryllium and fluoride) these have a 

large impact on calculation of health risks. The SHRA suggests these guidelines have large 

conservatism incorporated into them and as such are not health based guidelines per se. No 

information was provided for the nature or level of conservatism. Toxikos agrees that these Texas 

guidelines have a low confidence attached to them, but without information regarding the extent of 

the conservatism it is potentially misleading to tacitly imply, as the SHRA does, that the high 

calculated hazard indices are the result of the ‘over conservatism’ built in the Texas guidelines.  
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Typos: 

• The chronic hazard index Tables B3a appear to have been mislabelled (?99.9th 1 hour CLC 

and heading for the 2nd table on each page should be ‘proposed’). 

• CrIV in Tables B6 should be CrVI. 

 

 

 Overall: 

The deficiencies in the previous screening health risk assessment have been addressed and the 

SHRA for this assessment of the health impacts of the proposed Bluewaters III & IV power units 

has been conducted appropriately. 

 

With the caveat that Toxikos is unable to evaluate the air dispersion modelling, Toxikos agrees with 

the conclusions that: 

• the Muja A & B power stations have a dominant impact on air quality and health risks in the 

region, and  

• the proposed Bluewaters III & IV project will likely have no impact on the existing status 

quo. 

 

It is noted however that the SHRA for the baseline scenario (which includes Bluewaters I & II but 

excludes Muja A & B), while not being impacted by Bluewaters III & IV, indicates local air quality is 

compromised and a more definitive health risk assessment is warranted. 

 

Toxikos agrees with the recommendation of Environ that a comprehensive stack monitoring 

program be undertaken to verify the stack emission estimates. It is suggested that this data be 

used to rerun the SHRA.  

 

 

 


