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Report Air Quality Impact Assessment sections of Port Alberni Generation Project Application.

I have reviewed section 6.3, appendix E and related introductory sections of the Port Alberni Generation Project Application (The Application), as well as correspondence about that Application. According to your instructions, I address myself primarily to methodological strategic and technical questions in order to assess the rigour and veracity of air quality assessments performed by the applicant’s consultants (Levelton Inc.) 

A: General Comments

1) The air pollution modelling was performed using methods approved for such tasks in British Columbia.  While the methods are not ones at the forefront of the science, they do have regulatory approval.  Aside from a few important exceptions, the methods and their specific application are reasonably well described in section 6.3 and appendix E of The Application.

2) The dispersion modelling calculations require as input three data sets. An emissions data set, a topographic data set and a meteorological data set.  The emissions data set is used to quantify emissions of various pollutants from the proposed installation, as well as from existing sources in the port Alberni basin.  These data appear to have been assembled using conventional and fairly reliable methods.  The topographic data set is used to characterize local topography.  These data are apparently completely reliable, as they have been assembled using standard methods. The meteorological data set is used to characterize the local meteorological conditions, which affect dispersion of pollutants into the atmosphere.  The data set used in The Application is not conventional in that data from a number of sites are available, and data from a subset of that available has been used for the modelling.  I am concerned that the data chosen for the modelling may be inappropriate, or may be inappropriately analyzed for reasons outlined below.

3) A concern exists about conditions of particularly poor dispersion that are known to occur in the Port Alberni basin. Inversion conditions encountered during wintertime anticyclonic (high pressure) weather are likely to produce the most severely polluted conditions.  Inversion situations always reduce dispersion of emissions.  They may in some cases prevent the dispersion of emissions out of a basin such as is occupied by Port Alberni. To their credit, the applicant’s consultants have attempted to address such conditions.  I am not convinced they have done so in a manner that is fully satisfactory. 

4) The applicant’s consultants appear to have missed an opportunity to demonstrate (by comparing model output with measured ambient air quality) that their modelling has successfully captured dispersion conditions in the Port Alberni Basin.

B: Specific Comments

B1:  Application

1) The modelling contains a possibly significant strategic flaw.  Modelling results are combined with (added to) monitoring results before establishing that monitoring and modelling are compatible.  The only way I know of establishing this is to compare modelling and monitoring results in representative conditions for one or more pollutants.  See my further comment in section B1 1).

2) I am concerned that the meteorological data used in the modelling (1990 and 1993 data from the hospital location) are inappropriate, or at best inappropriately analyzed when applying the sigma theta method for determining atmospheric stability.

2.1)    The instrument is noted as being mounted 51 m AGL. These data could be significantly different than would be found in the free atmospheric boundary layer (or atop a slender 10 m tower) at the same location.  US-EPA (1987) specify that data used for the sigma theta method be taken atop a 10 m high slender mast, over a surface with roughness length 0.15 m.  Clearly neither of these conditions have been met in the appplication.  US-EPA (1987) further recommend that if the (height and roughness length) conditions are not met, adjustments be made in compensation.  The application does not specify that these adjustments were made.  US-EPA (1987) further recommends that outcomes of the sigma theta method be spot checked to test for reliability in every application. The Application does not specify that such checks were done.

2.2)     While the instrument location is significantly higher than the regulatorily approved 10 m, the height alone may not be as significant as the possibility that the instrument was mounted on top of a large building, with the result that data are contaminated by the well known bluff body and wake effects attendant such locations. There are a number of possible effects that could result: 


2.2.1) Wind directions may be distorted due to bluff body effects as air flows over and around the building.

2.2.2) Wind speed could be increased due to acceleration of airflow over the top of the building.

2.2.3) Turbulence intensities in airflow around the building would be larger than those at an equivalent height in the free boundary layer.  This will result in larger than expected values of sigma theta, and a bias towards unstable conditions in the frequency of occurrence of stability classes as determined by the sigma theta method.  I note that the frequency of occurrence of stability class A (extremely unstable) in the 1990 and 1993 data sets is given as 24%.  This is unusually high for a west coast mid-latitude location with frequent cloud cover and high precipitation. 

The effects I note above are all dependent on details of the anemometer (and other meteorological instrument) siting relative to the hospital building.  Without such details being specified, reliability of the modelling exercise cannot be judged.

3) The options employed in running CALPUFF include a specification that plume rise is reached instantaneously.  This specification will have the effect of making the modelled ground level maximum concentration occur further from the stack than it will in reality, and the attendant effect of reducing the magnitude of that concentration.  This choice of model options is not one that will produce the most conservative results.

4) The report makes unjustified comparisons between modelled ambient NO2 concentrations in Port Alberni and those observed in Victoria and the Lower Fraser Valley.  Contrary to the claim that higher vehicle volumes in the two major BC cities should result in higher ambient pollutant concentrations, both cities have significantly higher ventilation potential than Port Alberni, which could overwhelm the effects of greater emissions.  This is true of Victoria because of intrusions of high wind regimes through the Strait of Juan De Fuca, and Vancouver because of the occurrence of land/sea breezes during summertime anticyclonic (high pressure) conditions.

5) I am somewhat suspicious of the rectangular shape of pollutant contours in figures 6.4-4, 6.3-5, 6.3-8 and 6.3-9.  I find the explanation given in the application (“…estimated area and mobile source boundaries within the city…”) unconvincing,  because the Western boundary of the rectangular area in all four figures is far from city boundaries, and is located at the foot of the western face of the fjord defining Alberni Inlet.

6) The Applicant’s consultants have made a valiant effort to capture the very limited dispersion conditions that have contributed to severely degraded air quality in Port Alberni in the past. Their attempts are however insufficient to convince me that they have captured meteorological conditions which lead to the problem in its most severe form.   The application mentions a period of 35 hours with calm winds.  This is extremely long by any standards, and is in all likelihood an instance of severely limited dispersion.  The most severe of these occur during winter time anticyclonic conditions when winds are very light (anemometers stalled), and vertical diffusion of pollutants severely limited by the combination of a surface based radiative inversion, capped by a deep subsidence inversion.  The conditions captured in the Lynch et al (1968) study are in the early fall, when such anticyclones do not occur in this region.

B2:  Russel/Rockwell correspondence

1) The logic whereby emissions from the two Weyerhauser mills was excluded from the modelling analysis (because PM10 data are available) is very weak.  A much more fruitful approach would be to model as comprehensively as possible all emission sources of a monitored pollutant (PM10 in this case) and then compare modelled results with monitoring data.  This comparison would give an outstanding opportunity to test the veracity of the modelling, and establish beyond a doubt that modelling methods and meteorological data are sufficient to simulate, with reasonable certainty, dispersion in this difficult environment.

2) The general tone of the correspondence from the applicants has an air of uncritical optimism that I find unconvincing.  I point to the paragraph: “As potential …. presently” on page 3.  The juxtaposition of the statement “have no adverse health effects” (my emphasis) with “below apparent threshold 99% of the time” is an example of uncritical optimism.  Over the threshold 1% of the time means there should be some adverse health effect that fraction of the time, and not 0%.  This and other examples of uncritical acceptance leave in doubt the seriousness of the proponent at ensuring appropriate levels of environmental protection in the very important (in this basin) area of air quality.

3) On page 5, the writer points out (probably correctly) that “The reduction in PM10 concentrations are attributed to efforts by industry to continue to reduce emissions from their operations”.  I ask then; Why, in the face of these efforts are we considering adding to the basin, a polluting industry which may negate efforts on the part of existing industry?

4) The explanation of temperature inversions on page 4 makes a number of errors that I would not expect from a senior undergraduate student in atmospheric science, meteorology or climatology.  While these errors have no effect on the quality of work in the application, they do make me doubt the technical depth of the proponents and their consultants.

B3:  Your specific questions

Numbers from your letter of July 30

1) See section B1 6)

2) See sections A 4) and B1 1).

3) The baseline PM10 conditions so derived are valid for the Harbour Quay station.  If baseline conditions were required for other locations, they would have to be derived from data (or possibly properly validated modelling results) at those locations.  It is indeed unlikely that measurements at Harbour Quay reflect very strongly emissions from the major point sources, except in stagnant conditions when upwind/downwind have no particularly useful meaning.

4) to 6) I cannot comment on these matters as they are outside my areas of expertise.

C: Conclusion

As you will judge from my remarks above, there are a number of technical weaknesses in the air quality assessment portions of the application.

Given the magnitude of the proposed development, and the well-known history of poor air quality in the Port Alberni basin, I am surprised at the relative weakness of technical detail in the air quality impact assessment portion of the application.  This project deserved a thorough analysis so as to convince regulators and public that its air quality effects will be within acceptable limits.  The application does not convince me of this, neither does correspondence from the applicant convince me that they are serious about the need to be critical in their own assessment of environmental impacts of their proposal.

D:  Additional Analyses

The following list of analyses is intended to indicate work that would significantly strengthen the dispersion modelling exercise.  The list is ordered with task 1 requiring only minimal effort (and time), and task 4 requiring substantial effort (and time).  The list is not exhaustive.

1) A more thorough reporting of measurements on the hospital will allow a better assessment of the appropriateness of these data as drivers for the dispersion modelling. If these data are judged to be significantly contaminated by building effects, serious consideration should be given to using other data.

2) If adjustments for height of measurement, roughness length and spot checks were not done. These should be done.  If they were done, but not reported on, they should be thoroughly reported.

3) A serious effort should be made to assess the validity of modelling by comparing model output with ambient air quality observations.

4) Some attempt should be made to model air quality during worst case conditions such as occur during wintertime anticyclonic conditions. These attempts should include analyses which capture very deep, very steep temperature inversions and persistent calm wind conditions.  
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