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Presenting NPI data in Google Earth
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� Definitions
� What is this about Google Earth? 
� Data integrity and location quality
� Comparisons
� Interactivity and user-contributions
� Suggestions for the NPI
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� The principle of Community Right to Know
recognises the rights of individuals to access 
information about chemical hazards present in the 
community and the environment. 

� This access means the community is better 
informed about the management and regulation of 
the risks associated with chemical emissions from 
industry. 
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� In order to enhance community right to know, 
the following must be done:
� Increase transparency, clarity, accuracy
� Increase accessibility, availability, understanding
� Increase community focus – location, location, 

location
� Facilitate collaboration, discussion, contribution
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� Coined by Tim O'Reilly in 2004
� Eric Schmidt (CEO Google):

“Don't fight the Internet”
� The philosophy of mutually maximizing 

collective intelligence and added value for 
each participant by formalized and dynamic 
information sharing and creation.
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� Pros:
� Data can be downloaded
� Site coordinates are included
� Emission history is made available
� Excellent source of information on chemicals

� Cons:
� NPI website is fully featured but not intuitive
� Mapping is poor
� Ranking scheme is flawed
� Data is not very accessible to the general public
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� http://bbs.keyhole.com
� A place for publishing, sharing and 

commenting on geospatial data. 
� Grouped into several categories including 

Environment and Conservation
� The more informative posts are moved to 

the Moderated forum for greater publicity. 
� Can be slow for changes made on the 

forums to propagate to the base Google 
Earth data.



Putting it all together
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� Poor mapping on NPI website
� Comparisons difficult
� Online pollution emissions reporting (NPI, 

TRI, EPER, etc) is highly specialised and 
technical = inaccessible to the public

� Why publish data for the public good if the 
public doesn’t know about it or understand it?
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� Made it possible to compare the emissions of 
one site with another

� Highlighted the biggest polluters (each site 
with one or more emissions in the top 5%)

� Linked from the Google Earth file to:
� The site details at the NPI website
� My website to correct the location
� The Google Earth community forums
� An entry for the site on Wikipedia
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� Download the NPI data from http://www.npi.gov.au/cgi-
bin/npidownload.pl?proc=fac

� Clean the data
� Remove zero emissions (15% of results were zero)
� Clean special symbols from the data
� Round the emissions to 2 significant figures. 

� Geocode addresses and replace coordinates where 
the geocoder found an exact match (1256 of 3951 
were replaced at an average distance of 1.3km and a 
maximum of 101km)
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� Google licenses Australian address data from 

MapData Sciences Pty Ltd
� Google’s API allows up to 15,000 queries a day
� My spreadsheet will take a list of addresses and find 

the coordinates using a little bit of VBA



%���� ���������%�����



+����������������

� Q: The site coordinates are still wrong – what 
to do?

� A: Ask a local for help.

� When a user clicks on the relevant link it 
provides an option to correct the location. 
This takes them to my website.



$������������������� 

� At this website someone 
with local knowledge can 
simply drag the marker to 
the right place and 
optionally enter their name, 
email and comments.

� Through iterative 
consensus (most famously 
used by Wikipedia) the 
correct location of all sites 
will be built up over time.
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� How to compare one site with another?
� Average raw emissions (kg/year):

� SO2 – 736,000 to air, 137 to water, nil to land
� Benzene – 1098 to air, 0.61 to land, 907 to water
� Lead – 570 to air, 47 to land, 190 to water
� Dioxin – 1.4g to air, 0.68mg to land, 4.5g to water 

� Need to bring them down to the same level to 
enable comparison
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� Abridged quote from NPI website:
� Facility Ranking: Individual substance emissions from each 

facility are compared against the maximum emission of that 
substance from all of the facilities reported on the NPI - if the 
total emission of a substance is 10% of the maximum reported to 
the NPI, the emission ranking would be 10; if the total emission is 
95% of the maximum, the ranking would be 95. 

� For example, a small rural sewage treatment plant may report a 
very small Total Nitrogen emission in comparison with a large 
metropolitan facility. If the rural facility reported an emission that 
is 7% of the maximum Total Nitrogen emission in Australia it 
would attract a ranking of 7. This ranking tells you that there are 
many other facilities that have much larger emissions of Total 
nitrogen. 
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� In the example it says “A ranking of 7% tells you that 
there are many other facilities that have much larger 
emissions of Total nitrogen.”

� An assessment of nitrogen emissions to water in the 
published NPI data will show there are 13 facilities with 
larger emissions and 217 facilities with smaller. The 7% 
ranking tells you nothing about how many facilities have 
larger emissions, just that one facility has an emission 
100/7 times larger.

� Is it even valid to group emissions to air, land and water 
in the one indicator?
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� A frequency histogram of the actual NPI scores calculated in the
manner described on the NPI website.
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� The system used by the NPI is easily foiled by outliers. 
� Pollution emission data doesn’t follow a Normal 

distribution with low probability of high values
� Rather it tends to follow a lognormal, power, Weibull or 

other similar distribution with real probability of very 
high values. 

� This renders the simple “percent of maximum” 
approach less useful as only the highest polluters will 
stand out and comparing middle-tier polluters 
becomes impossible.
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� Identify the probability distribution function of 
the data

� Take a statistical approach to providing a 
score for each emission to each medium

� Sum the emission scores for each site in 
each medium

� Compare 
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� Data is generally lognormal, or very close to 
lognormal (27% of emissions confirmed as 
lognormal using the Lilliefors Test with most of the 
rest very close). 

� More sophisticated and potentially accurate 
distributions exist, but are complicated to derive, 
complicated to work with and may not yield 
significantly better results for comparison purposes.
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� Since the results are generally lognormal the 
following approach was used to create a 
comparable score:
� Calculate natural logarithm of each result
� Calculate the mean and standard deviation of each log 

substance-medium (air, land, water) 
� Calculate the Z-score of each log result with respect to its 

log substance-medium
� Calculate the exponential of the Z-score 
� Sum the exponential of the Z-scores for each premise in 

each medium
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� The Z score is a way to compare the emission of 
substances with different scales by linearising
the data

� Equation: 
� Where:

� m= sample mean
� s = sample standard deviation
� X = individual result

� The mean of Z will always be 0 and the standard 
deviation will always be 1.

s
m-

=
X

Z
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� Benzene to air: 
� Raw emissions 0.000033 to 288,000, average 1095
� Log emissions -10.3 to 12.5, average 2.9
� Z-scores -4.46 to 3.25, average 0
� expZ 0.011 to 25.8, average 1.5

� Ammonia to water: 
� Raw emissions 0.05 to 5,720,000kg, average 104,000
� Log emissions -2.99 to 15.5, average 7.9
� Z-scores -3.83 to 2.69, average 0
� expZ 0.022 to 14.7, average 1.6
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� Chlorophenols to land: 
� Raw emissions 0.0000048 to 68kg, average 0.52
� Log emissions -12.2 to 4.22, average -6.7 
� Z-scores -2.75 to 5.45, average 0
� expZ 0.0635 to 233, average 3.1

� Mercury to air: 
� Raw emissions 0.000000002 to 5610kg, average 13.5
� Log emissions -17.6 to 8.63, average -2.7
� Z-scores -4.68 to 3.54, average 0
� expZ 0.0093 to 34.5, average 1.6
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� A frequency histogram of the scores calculated in the manner 
described above and ready for summing on a site basis.
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20181200Muja Power StationWA

21188209BP Refinery (Bulwer Island) Pty LtdQLD

6313615214Melbourne Eastern Treatment PlantVIC

41174216Murrin Murrin MineWA

21212216Karratha Onshore Gas Treatment PlantWA

37182218Zinifex Port PirieSA

30203234Caltex Kurnell RefineryNSW

17140127284BP Refinery (Kwinana) Pty LtdWA

24838286Esso Offshore Facilities - Bass StraitVIC

442747325Melbourne Western Treatment PlantVIC

33348381BlueScope Steel Port Kembla SteelworksNSW

309112420Goondi Bend LandfillQLD

14153318485Mount Isa MinesQLD

WaterLandAirTotalFacility NameState
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� Some sites only report one substance while 
others report many. 

� Assume that only significant emissions are 
reported and take account of the fact that a 
low emission will have a low expZ score. 

� Therefore the straight sum of expZ is used 
without any further “normalising” for the 
number of emissions from a particular site.
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� Now that we have a score for each site (lets 
call it H for height) we can draw some 
graphs.
� Sites with the highest H
� Industry groups with the highest average H
� Postcodes with highest total H
� etc
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� But wouldn’t it be better to see the graphs in 
their geospatial context?

� Google’s geospatial language is KML.
� KML can be used to programmatically place 

points, lines and polygons into Google Earth.
� A column graph was drawn for each site and 

medium (air, land water) with height 
proportional to H and width proportional to 
the number of substances reported.
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� Red is for air, blue for water and yellow for 
land.

� The scaling has been adjusted so that the 
biggest emitters can be seen around the 
curvature of the earth and the smallest 
emitters can be seen when viewed up close.

� Average H of top 50 sites = 36,800m
� Average H of bottom 500 sites = 124m
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� At 19 May 2008 :
� 43,600 total views of the posts at the Google 

Earth Community
� 14,500 downloads of the data

� In April 2008:
� 915 pageviews of the coordinate correction 

website
� 69 sites corrected for location by the community
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� The same approach has been applied to 
EPER data (11,000 sites)

� Now that the data is comparable, 
opportunities exist to “mashup” NPI data with 
other geospatial information such as 
indicators of social disadvantage, etc

� Linking to Wikipedia – 100 of 4000 sites have 
a page and the number is growing. 
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� NPI: please publish your site ID in the downloadable 
data file that contains the site address and 
coordinates.

� Location is everything. Poor coordinates don’t 
matter if your map is at the scale of the nation, but 
to make the data personal and meaningful, exact 
coordinates are needed.

� Consider using the location data I have collected 
from the community

� Consider publishing a KML file on your website.
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� NPI in Google Earth
� Comparison of raw summed heavy metals to 

air
� Combining NPI emissions per post code with 

social disadvantage data from Tony Vinson’s 
“Dropping off the Edge”

� Air risk values (TEP) courtesy of QLD EPA



http://bbs.keyhole.com/ubb/showflat.php/Cat/0/Number/938433/


