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1. THE GEOGRAPHIC INFORMATION SYSTEM “PTOLEMEOS – ATMOPOL TURKEY”

The original version of GIS “PTOLEMEOS - ATMOPOL TURKEY” was developed by J.Karkazis in 1997 in the context of a research project of Vrije Universiteit Brussel titled “Long range environmental impact assessment for activities causing airborne pollution. Applications in Belgium” and sponsored by the Brussels Capital Region. The findings of the above project were included in the paper “Global discretization in environmental impact assessment studies”, J.Karkazis, Journal of Management Sciences & Regional Development 6, 2008. In the same year the original version of GIS “Ptolemeos ATMOPOL” was appropriately modified by J.Karkazis to support a research project of the Center of Strategic Studies titled «Spatial organization of an industrial area with economic and environmental criteria» the findings of which were included in the paper «Spatial organization of an industrial area: distribution of the economic and environmental cost and equity policies», J.Karkazis and B.Boffey, European Journal of Operational Research, Vol. 101, 1997 pp. 430-441. Finally, the original version was further modified and extended in 2007 (forming the current version of GIS “PTOLEMEOS - ATMOPOL TURKEY”) to support a research project of the Center of Strategic Studies titled «Air pollution impact assessment for fictitious polluting/hazardous units operating in the major industrial areas of Turkey». 

The current GIS became operational in April 2014 covering three industrial areas of Turkey: Ankara, Istanbul and Adana. A major revision of the above GIS, including the introduction of advanced graphics, took place in February 2016 in the GEOPOL Lab, University of the Aegean.
2. THE METHODOLOGICAL APPROACH 
Meteorological data

The meteorological data (for each one of the three areas covered by this GIS) consist of approximately 17.000 observations (records), at a 30 minutes step, recorded during 2013 at the Adana, Ankara and Istanbul Airport Meteo Stations (website: "Reliable Prognosis", rp5.ua). Each record consists of 3 data: temperature, wind direction and wind velocity.

Range categories for pollutants concentration measures

Pollutants concentration measures are grouped into the following four categories:

LC: low pollutants concentration levels: [0.1-0.2) mg in cubic m 

MC: medium pollutants concentration levels: [0.2-0.45) mg in cubic m 

HC: high (but acceptable) pollutants concentration levels: [0.45-0.90) mg in cubic m

DC: dangerous pollutants concentration levels: [0.9- ) mg in cubic m

Note that the last two categorizations are consistent with Greek and Canadian regulations.

The impact assessment structure adopted

The impact assessment structure adopted to accommodate the various pollutants concentration measures consists of 52 3-dimentional matrices, 48 of them accommodating monthly data and the rest 4 ones annual data. The 48 matrices accommodating monthly data are grouped as follows:

MVL(m,i,j),  ML(m,i,j), MA(m,i,j) and MD(m,i,j) 

where index m=1,2,…,12 corresponds to months (m=1 to January 2013,…, m=12 to December 2013) and i,j to pixel coordinates. MVL(m,i,j) gives the duration in hours, during month m, of exposure of pixel (i,j) to very low concentration levels (VLC),  ML(m,i,j) gives the corresponding duration of exposure of pixel (i,j) to low concentration levels (LC), MA(m,i,j) gives corresponding duration of exposure to accepted but not satisfactory concentration levels (AC) and MD(m,i,j) gives corresponding duration of exposure to dangerous concentration levels (DC). The remainder 4 matrices accommodating annual data are:
AVL(i,j) = SUMm=1..12 MVL(m,i,j)  

AL(i,j) = SUMm=1..12 ML(m,i,j)

AA(i,j) = SUMm=1..12 MA(m,i,j)  and

AD(i,j) = SUMm=1..12 MD(m,i,j)

At each industrial area 6 candidate locations for polluting units are included in the system. For each one of these locations of polluting units and for the approx. 17.000  observation sets (temperature, wind direction and velocity) for 2013 the value of the corresponding Gaussian pollutants concentration function is calculated for all map pixels (i,j)  around respective stack locations. The above Gaussian function values are processed so as to update the 48 matrices accommodating monthly data. The process of all the above data required approximately 3*25 = 75 million Gaussian function evaluations.

A detailed presentation of the Gaussian pollutants concentration function employed and the evaluation of its parameters (plume elevation, stability conditions etc) are given by C.Papadimitriou and J.Karkazis (1991).

Picture 3 gives the ‘rodograms’ of pollutants concentration levels for various wind speeds and atmospheric stability categories for Adana.

3. THE “Ptolemeos ATMOPOL”  FORM (Users Guide)  
COMMAND BUTTONS OF THE SYSTEM’S FORM (picture 1)
1. LOAD MAP AND INFO. It loads a map of the wider area in which selected industrial zone belongs to, as well as relevant spatial and population information
Prerequisits: before the activation of this command button insert the appropriate value in the text box labelled “Map code”: 1 for Ankara, 2 for Istanbul and 3 for Adana
.
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PICTURE 1. Adana-Tarsus map
2. LOAD DATA. It loads meteorological data (wind direction, speed and temperature data on an hourly basis), it processes them to derive frequencies on an annual and monthly basis and per atmospheric stability category and derives relevant file print outputs: OUT_TempFreq, OUT_DirFreq, OUT_SpeFreq (appendix 1).
3. EXPERIMENTAL GAUSS. It applies Gauss atmospheric pollution dissemination model to produce pollutants ground concentration levels and prints them in the file “ExperimentalGAUSS” (appendix 2). 
Prerequisits: before the activation of this command button insert appropriate values in the corresponding 8 text boxes.
3.1. Atmosph.temper., 3.2 Wind speed, 3.3 Atmospheric stability cat., 3.4 Stack height, 

3.5 Pollutants emission rate, 3.6 Effluent gases velocity, 3.7 Effluent gases temperature,         3.8 Stack diameter
4. POLLUTION RODOGRAM. It produces a graphical representation of the pollution rodogram of pollutants ground concentration levels derived by the Gauss atmospheric pollution dissemination model (picture 2). 

      Preserquisits: the same as with command button 3.
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PICTURE 2. Pollution rodogram
5. ANALYSIS OF LOW LEVELS OF POLLUTANTS CONCENTRATION (for a given month and stack location). 
Prerequisits:
       a.   Insert the polluting unit’s parameter in the upper right part of the form
b. Insert the month code in the text box labellled “Month” (1 for January,…, 12 for December, 0 for annual data). In the case of the example of picture 3 the month selected is August. and of picture 4 the month is February
c.  Force the “mouth” to point to the desired position on the upper picture box (the location of stack). In the case of the example of picture 3 the location indicated  by a red circle in the northern part of Tarsus.
d. Insert in the text box “Map code” the  code of the selected area. In the case of the example of picture 3  the area selected is Adana (the Adana-Tarsus industrial complex)

e. Activate command button “LOAD MAP AND INFO”

f. Activate command button “LOAD DATA”

Corresponding routine processes the half-hourly data sets (wind speed and direction, temperature and atmospheric condition) of the relevant meteo station (in this case of Adana airport, 2013) for the selected month and produces the following:
· A dynamically “rolling” pollution rodogram (in the upper picture box) for the (roughly) 1500 wind directions of the monthly half an hour data sets.

· The total exposure time of all pixels of the industrial area’s  map to:  low levels of pollutants concentrations (>0.1 and <=0.2 mg / cubic m) which are stored in the file “Satisf2OUT.txt”. 
· The painting with grey color of areas receiving at least for half-an-hour (during the selected month) a low level of pollution load. 

· The painting with light red color of areas receiving at least for 30 hours (during the selected month) a low level of pollution load. 

· The location associated with the maximum duration of low levels of pollution load, indicated with a red circle.

· Information regarding the population levels affected appearing in the small middle picture box.
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PICTURE 3.Analysis of low levels of pollutants concentration during August near Tarsus
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PICTURE 4. Analysis of low levels of pollutants concentration during February near Adana

6. ANALYSIS OF MEDIUM LEVELS OF POLLUTANTS CONCENTRATION (for a given month and stack location).  

          Prerequisits and outputs are similar to those of command button 5 but in this case regard medium levels of pollutants concentration: >0.2 and <=0.45 mg / cubic m (pictures 5 and 6).
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PICTURE 5. Analysis of medium levels of pollutants concentration during November near Adana
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PICTURE 6. Analysis of  medium levels of  pollutants concentration during May near Tarsus
7. ANALYSIS OF HIGH (BUT ACCEPTABLE) LEVELS OF POLLUTANTS CONCENTRATION (for a given month and stack location).  

          Prerequisits and outputs are similar to those of command button 5 but in this case regard high levels of pollutants concentration: >0.45 and <=0.9 mg / cubic m (pictures 7 and 8).
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PICTURE 7. Analysis of high (but acceptable) levels of pollutants concentration during June near Adana
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PICTURE 8. Analysis of high (but acceptable) levels of pollutants concentration during December near Tarsus
8. ANALYSIS OF HIGH DANGEROUS LEVELS OF POLLUTANTS CONCENTRATION (for a given month and stack location).  

          Prerequisits and outputs are similar to those of command button 5 but in this case regard high levels of pollutants concentration: >0.9 mg / cubic m (pictures 9 and 10).
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PICTURE 9. Analysis of  dangerous levels of pollutants concentration during March near  Adana
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PICTURE 10. Analysis of  dangerous levels of pollutants concentration during September near  Tarsus

10. HOLLISTIC ANALYSIS (for a given month and stack location).  

          Prerequisits are those of command button 5 with the except that instead of pinpointing the desired location throughout the map, a site for the stack is selected  among the six ones appearing  in picture 1.

The output of the analysis is given in the file “HollisticAnalysis.txt” (appendix 3).
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APPENDIX 1

########################################################################

A D A N A   A I R P O R T   M E T E O   S T A T I O N

Processed by:  'GIS - PTOLEMEOS - ATMOPOL', Center of Strategic Studies

Data source: 'Reliable Prognosis', rp5.ru

########################################################################

**************************************************************

TEMPERATURE FREQUENCIES FOR 2013 (%, on an annual basis)

**************************************************************

Negative degC:  13.4

1-5 degC:  12.7

6-10 degC:  20.7

11-15 degC:  18

16-20 degC:  20.9

21-  degC:  14

**********************************************************

TEMPERATURE FREQUENCIES FOR JANUARY 2013 (%)

**********************************************************

Negative degC:  27.9

1-5 degC:  37

6-10 degC:  32.5

11-15 degC:  2.4

16-20 degC:  0

21-  degC:  0

**********************************************************

TEMPERATURE FREQUENCIES FOR FEBRUARY 2013 (%)

**********************************************************

Negative degC:  1.7

1-5 degC:  30

6-10 degC:  64.6

11-15 degC:  3.5

16-20 degC:  0

21-  degC:  0

**********************************************************

TEMPERATURE FREQUENCIES FOR MARCH 2013 (%)

**********************************************************

Negative degC:  23.1

1-5 degC:  23.7

6-10 degC:  22.8

11-15 degC:  30

16-20 degC:  .2

21-  degC:  0

**********************************************************

TEMPERATURE FREQUENCIES FOR APRIL 2013 (%)

**********************************************************

Negative degC:  .6

1-5 degC:  6.2

6-10 degC:  26.9

11-15 degC:  65.6

16-20 degC:  .4

21-  degC:  0

**********************************************************

TEMPERATURE FREQUENCIES FOR MAY 2013 (%)

**********************************************************

Negative degC:  0

1-5 degC:  0

6-10 degC:  .8

11-15 degC:  25.2

16-20 degC:  73.6

21-  degC:  .2

**********************************************************

TEMPERATURE FREQUENCIES FOR JUNE 2013 (%)

**********************************************************

Negative degC:  0

1-5 degC:  .3

6-10 degC:  5.3

11-15 degC:  13.9

16-20 degC:  56.6

21-  degC:  23.6

**********************************************************

TEMPERATURE FREQUENCIES FOR JULY 2013 (%)

**********************************************************

Negative degC:  0

1-5 degC:  1.1

6-10 degC:  2.9

11-15 degC:  7.1

16-20 degC:  25

21-  degC:  63.6

**********************************************************

TEMPERATURE FREQUENCIES FOR AUGUST 2013 (%)

**********************************************************

Negative degC:  0

1-5 degC:  .5

6-10 degC:  .4

11-15 degC:  4.2

16-20 degC:  25

21-  degC:  69.7

**********************************************************

TEMPERATURE FREQUENCIES FOR SEPTEMBER 2013 (%)

**********************************************************

Negative degC:  .9

1-5 degC:  4.1

6-10 degC:  6.4

11-15 degC:  20.6

16-20 degC:  55.3

21-  degC:  12.3

**********************************************************

TEMPERATURE FREQUENCIES FOR OCTOBER 2013 (%)

**********************************************************

Negative degC:  23.7

1-5 degC:  24.2

6-10 degC:  26.6

11-15 degC:  13.6

16-20 degC:  11.6

21-  degC:  0

**********************************************************

TEMPERATURE FREQUENCIES FOR NOVEMBER 2013 (%)

**********************************************************

Negative degC:  3.6

1-5 degC:  14.6

6-10 degC:  54.4

11-15 degC:  27.2

16-20 degC:  0

21-  degC:  0

**********************************************************

TEMPERATURE FREQUENCIES FOR DECEMBER 2013 (%)

**********************************************************

Negative degC:  84.5

1-5 degC:  9.2

6-10 degC:  6.1

11-15 degC:  0

16-20 degC:  0

21-  degC:  0

########################################################################

A D A N A   A I R P O R T   M E T E O   S T A T I O N

Processed by:  'GIS - PTOLEMEOS - ATMOPOL', Center of Strategic Studies

Data source: 'Reliable Prognosis', rp5.ru

########################################################################

**************************************************************

WIND DIRECTION FREQUENCIES FOR 2013 (%, on an annual basis)

**************************************************************

Calm:  7

W:  1.1

W-SW:  1.8

SW:  5.2

S-SW:  8

S:  7.9

S-SE:  2.8

SE:  3.9

E-SE:  4.2

E:  3.9

E-NE:  3.4

NE:  10.5

N-NE:  12.8

N:  8.8

N-NW:  2.2

NW:  1.1

W-NW:  .6

Var:  13.8

**********************************************************

WIND DIRECTION FREQUENCIES FOR JANUARY 2013 (%)

**********************************************************

Calm:  3.6

W:  1

W-SW:  .5

SW:  1

S-SW:  1.5

S:  1.1

S-SE:  .4

SE:  1.1

E-SE:  .9

E:  1.9

E-NE:  3.2

NE:  15.1

N-NE:  31.7

N:  19.6

N-NW:  4.4

NW:  3.3

W-NW:  .7

Var:  8

**********************************************************

WIND DIRECTION FREQUENCIES FOR FEBRUARY 2013 (%)

**********************************************************

Calm:  5.7

W:  .8

W-SW:  .9

SW:  1.4

S-SW:  3.5

S:  3.7

S-SE:  1.3

SE:  2.1

E-SE:  1.7

E:  2.8

E-NE:  3.5

NE:  20.4

N-NE:  21.8

N:  12.3

N-NW:  3.2

NW:  1.7

W-NW:  1.3

Var:  11

**********************************************************

WIND DIRECTION FREQUENCIES FOR MARCH 2013 (%)

**********************************************************

Calm:  3.4

W:  .8

W-SW:  2.1

SW:  2.5

S-SW:  4.6

S:  6

S-SE:  2.9

SE:  2.5

E-SE:  2.9

E:  4.8

E-NE:  4

NE:  13.1

N-NE:  20.4

N:  10.3

N-NW:  3.2

NW:  1.2

W-NW:  .7

Var:  13.8

**********************************************************

WIND DIRECTION FREQUENCIES FOR APRIL 2013 (%)

**********************************************************

Calm:  8.3

W:  1.3

W-SW:  2.9

SW:  7.1

S-SW:  6.5

S:  8.7

S-SE:  2.9

SE:  3.8

E-SE:  3.8

E:  5.4

E-NE:  4.8

NE:  10.5

N-NE:  7.9

N:  5.4

N-NW:  1.5

NW:  .9

W-NW:  .4

Var:  16.8

**********************************************************

WIND DIRECTION FREQUENCIES FOR MAY 2013 (%)

**********************************************************

Calm:  11.8

W:  1.6

W-SW:  3.3

SW:  8.2

S-SW:  12.1

S:  11.2

S-SE:  4.2

SE:  4.4

E-SE:  4.8

E:  3.7

E-NE:  3.5

NE:  6.1

N-NE:  3.5

N:  3.1

N-NW:  .8

NW:  .6

W-NW:  .7

Var:  15.6

**********************************************************

WIND DIRECTION FREQUENCIES FOR JUNE 2013 (%)

**********************************************************

Calm:  10.7

W:  1

W-SW:  1.9

SW:  7

S-SW:  15.6

S:  19.8

S-SE:  5.5

SE:  5.9

E-SE:  6.8

E:  3.4

E-NE:  1.4

NE:  1.8

N-NE:  2.2

N:  3.5

N-NW:  .7

NW:  .6

W-NW:  .4

Var:  10.9

**********************************************************

WIND DIRECTION FREQUENCIES FOR JULY 2013 (%)

**********************************************************

Calm:  8

W:  1

W-SW:  2.5

SW:  11.3

S-SW:  18.1

S:  14.9

S-SE:  6.3

SE:  8.2

E-SE:  8.3

E:  5.1

E-NE:  .3

NE:  1.8

N-NE:  1.1

N:  .7

N-NW:  .5

NW:  .4

W-NW:  .3

Var:  10.3

**********************************************************

WIND DIRECTION FREQUENCIES FOR AUGUST 2013 (%)

**********************************************************

Calm:  11.3

W:  .9

W-SW:  1.3

SW:  8.7

S-SW:  14.9

S:  12.3

S-SE:  3.7

SE:  8

E-SE:  11.7

E:  5.8

E-NE:  .7

NE:  2.5

N-NE:  1.2

N:  .6

N-NW:  .7

NW:  .5

W-NW:  .4

Var:  13.9

**********************************************************

WIND DIRECTION FREQUENCIES FOR SEPTEMBER 2013 (%)

**********************************************************

Calm:  5.4

W:  .9

W-SW:  1.8

SW:  9.1

S-SW:  12.9

S:  8.4

S-SE:  3.3

SE:  5.3

E-SE:  4.2

E:  3.8

E-NE:  4

NE:  10.7

N-NE:  7.5

N:  2.5

N-NW:  .6

NW:  .3

W-NW:  .5

Var:  18

**********************************************************

WIND DIRECTION FREQUENCIES FOR OCTOBER 2013 (%)

**********************************************************

Calm:  3.7

W:  2.3

W-SW:  2.4

SW:  3.4

S-SW:  4.5

S:  4.4

S-SE:  1

SE:  1.8

E-SE:  1.2

E:  3.3

E-NE:  4.7

NE:  12.2

N-NE:  14.3

N:  14.4

N-NW:  4.7

NW:  1.4

W-NW:  .8

Var:  18.6

**********************************************************

WIND DIRECTION FREQUENCIES FOR NOVEMBER 2013 (%)

**********************************************************

Calm:  7.9

W:  1

W-SW:  1.2

SW:  1.5

S-SW:  1.1

S:  3.3

S-SE:  1.8

SE:  2.5

E-SE:  2.6

E:  3.7

E-NE:  5.6

NE:  14

N-NE:  18.9

N:  13.7

N-NW:  2.8

NW:  1.2

W-NW:  .5

Var:  15.7

**********************************************************

WIND DIRECTION FREQUENCIES FOR DECEMBER 2013 (%)

**********************************************************

Calm:  3.8

W:  .7

W-SW:  1

SW:  .6

S-SW:  1

S:  .8

S-SE:  .7

SE:  .7

E-SE:  1.3

E:  2.8

E-NE:  5.9

NE:  19.5

N-NE:  23.6

N:  19.8

N-NW:  3.3

NW:  .9

W-NW:  .4

Var:  12.3

#############################################################################

A D A N A   A I R P O R T   M E T E O   S T A T I O N

Processed by:  'GIS - PTOLEMEOS - ATMOPOL', Center of Strategic Studies

Data source: 'Reliable Prognosis', rp5.ru

#############################################################################

**************************************************************

WIND SPEED FREQUENCIES FOR 2013 (%, on an annual basis)

**************************************************************

 0m/sec:  7.1

 1m/sec:  14.3

 2m/sec:  30.2

 3m/sec:  19.5

 4m/sec:  10.4

 5m/sec:  8

 6m/sec:  5.8

 7m/sec:  2.5

 8m/sec:  .9

 9m/sec:  .3

 10m/sec:  .1

 11m/sec:  0

 12m/sec:  0

 13m/sec:  0

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR JANUARY 2013 (%)

**********************************************************

 0m/sec:  3.6

 1m/sec:  12.7

 2m/sec:  24.8

 3m/sec:  23.7

 4m/sec:  16.6

 5m/sec:  11.5

 6m/sec:  4.4

 7m/sec:  1.2

 8m/sec:  .6

 9m/sec:  .4

 10m/sec:  .1

 11m/sec:  0

 12m/sec:  0

 13m/sec:  0

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR FEBRUARY 2013 (%)

**********************************************************

 0m/sec:  5.7

 1m/sec:  12.9

 2m/sec:  30.8

 3m/sec:  21.7

 4m/sec:  11

 5m/sec:  6.9

 6m/sec:  5.3

 7m/sec:  2.7

 8m/sec:  1.7

 9m/sec:  .4

 10m/sec:  .4

 11m/sec:  0

 12m/sec:  0

 13m/sec:  0

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR MARCH 2013 (%)

**********************************************************

 0m/sec:  3.4

 1m/sec:  12

 2m/sec:  23.9

 3m/sec:  22.8

 4m/sec:  12.1

 5m/sec:  8.1

 6m/sec:  6.9

 7m/sec:  4.9

 8m/sec:  2.5

 9m/sec:  1

 10m/sec:  .5

 11m/sec:  .6

 12m/sec:  .4

 13m/sec:  .1

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR APRIL 2013 (%)

**********************************************************

 0m/sec:  8.3

 1m/sec:  15.2

 2m/sec:  31.5

 3m/sec:  22.3

 4m/sec:  10.9

 5m/sec:  6.3

 6m/sec:  3.5

 7m/sec:  .7

 8m/sec:  .4

 9m/sec:  .1

 10m/sec:  .2

 11m/sec:  0

 12m/sec:  0

 13m/sec:  0

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR MAY 2013 (%)

**********************************************************

 0m/sec:  11.8

 1m/sec:  14.3

 2m/sec:  30.5

 3m/sec:  20.1

 4m/sec:  9.4

 5m/sec:  8

 6m/sec:  4.3

 7m/sec:  1

 8m/sec:  .2

 9m/sec:  0

 10m/sec:  0

 11m/sec:  0

 12m/sec:  0

 13m/sec:  0

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR JUNE 2013 (%)

**********************************************************

 0m/sec:  10.7

 1m/sec:  12

 2m/sec:  27.9

 3m/sec:  15.4

 4m/sec:  8.8

 5m/sec:  12

 6m/sec:  9.1

 7m/sec:  2.6

 8m/sec:  .6

 9m/sec:  .4

 10m/sec:  0

 11m/sec:  0

 12m/sec:  0

 13m/sec:  0

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR JULY 2013 (%)

**********************************************************

 0m/sec:  8

 1m/sec:  11.7

 2m/sec:  31

 3m/sec:  15.2

 4m/sec:  7.9

 5m/sec:  9.6

 6m/sec:  9.1

 7m/sec:  5.8

 8m/sec:  1.2

 9m/sec:  0

 10m/sec:  0

 11m/sec:  0

 12m/sec:  0

 13m/sec:  0

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR AUGUST 2013 (%)

**********************************************************

 0m/sec:  11.3

 1m/sec:  12.2

 2m/sec:  35.6

 3m/sec:  12.8

 4m/sec:  5.8

 5m/sec:  8.6

 6m/sec:  8.9

 7m/sec:  3.4

 8m/sec:  .8

 9m/sec:  0

 10m/sec:  0

 11m/sec:  0

 12m/sec:  0

 13m/sec:  0

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR SEPTEMBER 2013 (%)

**********************************************************

 0m/sec:  5.6

 1m/sec:  16.2

 2m/sec:  31.4

 3m/sec:  18.4

 4m/sec:  10.1

 5m/sec:  7.3

 6m/sec:  7

 7m/sec:  2.4

 8m/sec:  .7

 9m/sec:  .1

 10m/sec:  0

 11m/sec:  .1

 12m/sec:  0

 13m/sec:  0

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR OCTOBER 2013 (%)

**********************************************************

 0m/sec:  4.8

 1m/sec:  16.4

 2m/sec:  33.9

 3m/sec:  19.1

 4m/sec:  10.9

 5m/sec:  7.6

 6m/sec:  4.3

 7m/sec:  2

 8m/sec:  .4

 9m/sec:  .2

 10m/sec:  0

 11m/sec:  0

 12m/sec:  0

 13m/sec:  0

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR NOVEMBER 2013 (%)

**********************************************************

 0m/sec:  7.9

 1m/sec:  20.8

 2m/sec:  35

 3m/sec:  23

 4m/sec:  9.7

 5m/sec:  2.2

 6m/sec:  .9

 7m/sec:  .2

 8m/sec:  0

 9m/sec:  0

 10m/sec:  0

 11m/sec:  0

 12m/sec:  0

 13m/sec:  0

 14m/sec:  0

**********************************************************

WIND SPEED FREQUENCIES FOR DECEMBER 2013 (%)

**********************************************************

 0m/sec:  3.8

 1m/sec:  15.3

 2m/sec:  26.5

 3m/sec:  18.6

 4m/sec:  11.7

 5m/sec:  7.9

 6m/sec:  6.1

 7m/sec:  4

 8m/sec:  2.5

 9m/sec:  2

 10m/sec:  .5

 11m/sec:  .3

 12m/sec:  .2

 13m/sec:  0

 14m/sec:  0

APPENDIX 2

######################################################

GAUSS: ATMOSPHERIC POLLUTION DISSEMINATION MODEL

######################################################

MODEL INPUTS

Pollutants emission rate (Q: g/sec)=  285

Velocity of effluent gases (V: m/sec)=  6

The temperature of effluent gases (T0: Celsius)=  200

The atmospheric temperature (T: Celsius)=  10

Stack height (h0: m)=  60

Stack diameter at exit (D: m)=  1.5

Wind speed at 10m above ground (U: m/sec)=  3.5

Atmospheric stability condition=  4

NOTES

Atmospheric stability categorization

1: strongly unstable, 2: unstable, 3: weakly unstable

4: neutral

5: moderately stable, 6: stable

Wind direction: along X axis

Stack at point: X=0, Y=0

'Satisfactory' pollutants concentration levels: 0.45 mg/cubic m

'Acceptable' pollutants concentration levels: 0.90 mg/cubic m

POLLUTANTS GROUND CONCENTRATION (in mg at points X,Y)

X=  250m, Y= 0m:  0, 

X=  500m, Y= 0m:  0, 

X=  750m, Y= 0m:  .016, 

X=  1000m, Y= 0m:  .102, 

X=  1250m, Y= 0m:  .236, 

X=  1500m, Y= 0m:  .362, 

X=  1750m, Y= 0m:  .455, , Y= 250m:  .052, 

X=  2000m, Y= 0m:  .513, , Y= 250m:  .094, 

X=  2250m, Y= 0m:  .545, , Y= 250m:  .137, 

X=  2500m, Y= 0m:  .556, , Y= 250m:  .178, 

X=  2750m, Y= 0m:  .555, , Y= 250m:  .212, 

X=  3000m, Y= 0m:  .545, , Y= 250m:  .239, 

X=  3250m, Y= 0m:  .531, , Y= 250m:  .26, , Y= 500m:  .03, 

X=  3500m, Y= 0m:  .513, , Y= 250m:  .274, , Y= 500m:  .042, 

X=  3750m, Y= 0m:  .493, , Y= 250m:  .284, , Y= 500m:  .054, 

X=  4000m, Y= 0m:  .474, , Y= 250m:  .289, , Y= 500m:  .066, 

X=  4250m, Y= 0m:  .454, , Y= 250m:  .291, , Y= 500m:  .077, 

X=  4500m, Y= 0m:  .434, , Y= 250m:  .291, , Y= 500m:  .088, 

X=  4750m, Y= 0m:  .415, , Y= 250m:  .289, , Y= 500m:  .097, 

X=  5000m, Y= 0m:  .398, , Y= 250m:  .286, , Y= 500m:  .106, 

X=  5250m, Y= 0m:  .38, , Y= 250m:  .281, , Y= 500m:  .113, , Y= 750m:  .024, 

X=  5500m, Y= 0m:  .364, , Y= 250m:  .276, , Y= 500m:  .119, , Y= 750m:  .029, 

X=  5750m, Y= 0m:  .349, , Y= 250m:  .27, , Y= 500m:  .124, , Y= 750m:  .034, 

X=  6000m, Y= 0m:  .334, , Y= 250m:  .263, , Y= 500m:  .128, , Y= 750m:  .039, 

X=  6250m, Y= 0m:  .321, , Y= 250m:  .257, , Y= 500m:  .132, , Y= 750m:  .043, 

X=  6500m, Y= 0m:  .308, , Y= 250m:  .25, , Y= 500m:  .134, , Y= 750m:  .047, 

X=  6750m, Y= 0m:  .296, , Y= 250m:  .244, , Y= 500m:  .136, , Y= 750m:  .052, 

X=  7000m, Y= 0m:  .285, , Y= 250m:  .237, , Y= 500m:  .138, , Y= 750m:  .055, 

X=  7250m, Y= 0m:  .274, , Y= 250m:  .231, , Y= 500m:  .138, , Y= 750m:  .059, 

X=  7500m, Y= 0m:  .264, , Y= 250m:  .225, , Y= 500m:  .139, , Y= 750m:  .062, 

X=  7750m, Y= 0m:  .254, , Y= 250m:  .218, , Y= 500m:  .139, , Y= 750m:  .065, 

X=  8000m, Y= 0m:  .245, , Y= 250m:  .212, , Y= 500m:  .138, , Y= 750m:  .067, , Y= 1000m:  .025, 

X=  8250m, Y= 0m:  .237, , Y= 250m:  .207, , Y= 500m:  .138, , Y= 750m:  .07, , Y= 1000m:  .027, 

X=  8500m, Y= 0m:  .229, , Y= 250m:  .201, , Y= 500m:  .137, , Y= 750m:  .072, , Y= 1000m:  .029, 

X=  8750m, Y= 0m:  .221, , Y= 250m:  .196, , Y= 500m:  .136, , Y= 750m:  .074, , Y= 1000m:  .031, 

X=  9000m, Y= 0m:  .214, , Y= 250m:  .19, , Y= 500m:  .134, , Y= 750m:  .075, , Y= 1000m:  .033, 

X=  9250m, Y= 0m:  .207, , Y= 250m:  .185, , Y= 500m:  .133, , Y= 750m:  .076, , Y= 1000m:  .035, 

X=  9500m, Y= 0m:  .2, , Y= 250m:  .18, , Y= 500m:  .131, , Y= 750m:  .078, , Y= 1000m:  .037, 

X=  9750m, Y= 0m:  .194, , Y= 250m:  .176, , Y= 500m:  .13, , Y= 750m:  .078, , Y= 1000m:  .039, 

X=  10000m, Y= 0m:  .188, , Y= 250m:  .171, , Y= 500m:  .128, , Y= 750m:  .079, , Y= 1000m:  .04, 

X=  10250m, Y= 0m:  .183, , Y= 250m:  .167, , Y= 500m:  .127, , Y= 750m:  .08, , Y= 1000m:  .042, 

X=  10500m, Y= 0m:  .177, , Y= 250m:  .163, , Y= 500m:  .125, , Y= 750m:  .08, , Y= 1000m:  .043, 

X=  10750m, Y= 0m:  .172, , Y= 250m:  .158, , Y= 500m:  .123, , Y= 750m:  .081, , Y= 1000m:  .044, 

X=  11000m, Y= 0m:  .168, , Y= 250m:  .155, , Y= 500m:  .121, , Y= 750m:  .081, , Y= 1000m:  .046, 

X=  11250m, Y= 0m:  .163, , Y= 250m:  .151, , Y= 500m:  .119, , Y= 750m:  .081, , Y= 1000m:  .047, , Y= 1250m:  .023, 

X=  11500m, Y= 0m:  .159, , Y= 250m:  .147, , Y= 500m:  .118, , Y= 750m:  .081, , Y= 1000m:  .048, , Y= 1250m:  .024, 

X=  11750m, Y= 0m:  .154, , Y= 250m:  .144, , Y= 500m:  .116, , Y= 750m:  .081, , Y= 1000m:  .049, , Y= 1250m:  .025, 

X=  12000m, Y= 0m:  .15, , Y= 250m:  .14, , Y= 500m:  .114, , Y= 750m:  .08, , Y= 1000m:  .049, , Y= 1250m:  .026, 

X=  12250m, Y= 0m:  .147, , Y= 250m:  .137, , Y= 500m:  .112, , Y= 750m:  .08, , Y= 1000m:  .05, , Y= 1250m:  .027, 

X=  12500m, Y= 0m:  .143, , Y= 250m:  .134, , Y= 500m:  .11, , Y= 750m:  .08, , Y= 1000m:  .051, , Y= 1250m:  .028, 

X=  12750m, Y= 0m:  .139, , Y= 250m:  .131, , Y= 500m:  .109, , Y= 750m:  .079, , Y= 1000m:  .051, , Y= 1250m:  .029, 

X=  13000m, Y= 0m:  .136, , Y= 250m:  .128, , Y= 500m:  .107, , Y= 750m:  .079, , Y= 1000m:  .052, , Y= 1250m:  .03, 

X=  13250m, Y= 0m:  .133, , Y= 250m:  .125, , Y= 500m:  .105, , Y= 750m:  .079, , Y= 1000m:  .052, , Y= 1250m:  .031, 

X=  13500m, Y= 0m:  .13, , Y= 250m:  .122, , Y= 500m:  .103, , Y= 750m:  .078, , Y= 1000m:  .053, , Y= 1250m:  .032, 

X=  13750m, Y= 0m:  .127, , Y= 250m:  .12, , Y= 500m:  .102, , Y= 750m:  .077, , Y= 1000m:  .053, , Y= 1250m:  .032, 

X=  14000m, Y= 0m:  .124, , Y= 250m:  .117, , Y= 500m:  .1, , Y= 750m:  .077, , Y= 1000m:  .053, , Y= 1250m:  .033, 

X=  14250m, Y= 0m:  .121, , Y= 250m:  .115, , Y= 500m:  .099, , Y= 750m:  .076, , Y= 1000m:  .053, , Y= 1250m:  .033, 

X=  14500m, Y= 0m:  .118, , Y= 250m:  .112, , Y= 500m:  .097, , Y= 750m:  .076, , Y= 1000m:  .053, , Y= 1250m:  .034, 

X=  14750m, Y= 0m:  .116, , Y= 250m:  .11, , Y= 500m:  .095, , Y= 750m:  .075, , Y= 1000m:  .053, , Y= 1250m:  .035, 

X=  15000m, Y= 0m:  .113, , Y= 250m:  .108, , Y= 500m:  .094, , Y= 750m:  .074, , Y= 1000m:  .054, , Y= 1250m:  .035, 

X=  15250m, Y= 0m:  .111, , Y= 250m:  .106, , Y= 500m:  .092, , Y= 750m:  .074, , Y= 1000m:  .054, , Y= 1250m:  .036, 

X=  15500m, Y= 0m:  .108, , Y= 250m:  .104, , Y= 500m:  .091, , Y= 750m:  .073, , Y= 1000m:  .054, , Y= 1250m:  .036, 

X=  15750m, Y= 0m:  .106, , Y= 250m:  .102, , Y= 500m:  .09, , Y= 750m:  .072, , Y= 1000m:  .054, , Y= 1250m:  .036, , Y= 1500m:  .023, 

X=  16000m, Y= 0m:  .104, , Y= 250m:  .1, , Y= 500m:  .088, , Y= 750m:  .072, , Y= 1000m:  .053, , Y= 1250m:  .037, , Y= 1500m:  .023, 

X=  16250m, Y= 0m:  .102, , Y= 250m:  .098, , Y= 500m:  .087, , Y= 750m:  .071, , Y= 1000m:  .053, , Y= 1250m:  .037, , Y= 1500m:  .024, 

X=  16500m, Y= 0m:  .1, , Y= 250m:  .096, , Y= 500m:  .085, , Y= 750m:  .07, , Y= 1000m:  .053, , Y= 1250m:  .037, , Y= 1500m:  .024, 

X=  16750m, Y= 0m:  .098, , Y= 250m:  .094, , Y= 500m:  .084, , Y= 750m:  .069, , Y= 1000m:  .053, , Y= 1250m:  .037, , Y= 1500m:  .024, 

X=  17000m, Y= 0m:  .096, , Y= 250m:  .093, , Y= 500m:  .083, , Y= 750m:  .069, , Y= 1000m:  .053, , Y= 1250m:  .038, , Y= 1500m:  .025, 

X=  17250m, Y= 0m:  .094, , Y= 250m:  .091, , Y= 500m:  .082, , Y= 750m:  .068, , Y= 1000m:  .053, , Y= 1250m:  .038, , Y= 1500m:  .025, 

X=  17500m, Y= 0m:  .093, , Y= 250m:  .089, , Y= 500m:  .08, , Y= 750m:  .067, , Y= 1000m:  .052, , Y= 1250m:  .038, , Y= 1500m:  .026, 

X=  17750m, Y= 0m:  .091, , Y= 250m:  .088, , Y= 500m:  .079, , Y= 750m:  .067, , Y= 1000m:  .052, , Y= 1250m:  .038, , Y= 1500m:  .026, 

X=  18000m, Y= 0m:  .089, , Y= 250m:  .086, , Y= 500m:  .078, , Y= 750m:  .066, , Y= 1000m:  .052, , Y= 1250m:  .038, , Y= 1500m:  .026, 

X=  18250m, Y= 0m:  .088, , Y= 250m:  .085, , Y= 500m:  .077, , Y= 750m:  .065, , Y= 1000m:  .052, , Y= 1250m:  .038, , Y= 1500m:  .027, 

X=  18500m, Y= 0m:  .086, , Y= 250m:  .083, , Y= 500m:  .076, , Y= 750m:  .064, , Y= 1000m:  .051, , Y= 1250m:  .038, , Y= 1500m:  .027, 

X=  18750m, Y= 0m:  .085, , Y= 250m:  .082, , Y= 500m:  .075, , Y= 750m:  .064, , Y= 1000m:  .051, , Y= 1250m:  .039, , Y= 1500m:  .027, 

X=  19000m, Y= 0m:  .083, , Y= 250m:  .081, , Y= 500m:  .074, , Y= 750m:  .063, , Y= 1000m:  .051, , Y= 1250m:  .039, , Y= 1500m:  .027, 

X=  19250m, Y= 0m:  .082, , Y= 250m:  .079, , Y= 500m:  .072, , Y= 750m:  .062, , Y= 1000m:  .051, , Y= 1250m:  .039, , Y= 1500m:  .028, 

X=  19500m, Y= 0m:  .08, , Y= 250m:  .078, , Y= 500m:  .071, , Y= 750m:  .062, , Y= 1000m:  .05, , Y= 1250m:  .039, , Y= 1500m:  .028, 

X=  19750m, Y= 0m:  .079, , Y= 250m:  .077, , Y= 500m:  .07, , Y= 750m:  .061, , Y= 1000m:  .05, , Y= 1250m:  .039, , Y= 1500m:  .028, 

X=  20000m, Y= 0m:  .078, , Y= 250m:  .076, , Y= 500m:  .069, , Y= 750m:  .06, , Y= 1000m:  .05, , Y= 1250m:  .039, , Y= 1500m:  .028, 

X=  20250m, Y= 0m:  .076, , Y= 250m:  .074, , Y= 500m:  .069, , Y= 750m:  .06, , Y= 1000m:  .049, , Y= 1250m:  .039, , Y= 1500m:  .028, 

X=  20500m, Y= 0m:  .075, , Y= 250m:  .073, , Y= 500m:  .068, , Y= 750m:  .059, , Y= 1000m:  .049, , Y= 1250m:  .038, , Y= 1500m:  .029, 

X=  20750m, Y= 0m:  .074, , Y= 250m:  .072, , Y= 500m:  .067, , Y= 750m:  .058, , Y= 1000m:  .049, , Y= 1250m:  .038, , Y= 1500m:  .029, 

X=  21000m, Y= 0m:  .073, , Y= 250m:  .071, , Y= 500m:  .066, , Y= 750m:  .058, , Y= 1000m:  .048, , Y= 1250m:  .038, , Y= 1500m:  .029, 

X=  21250m, Y= 0m:  .072, , Y= 250m:  .07, , Y= 500m:  .065, , Y= 750m:  .057, , Y= 1000m:  .048, , Y= 1250m:  .038, , Y= 1500m:  .029, 

X=  21500m, Y= 0m:  .071, , Y= 250m:  .069, , Y= 500m:  .064, , Y= 750m:  .057, , Y= 1000m:  .048, , Y= 1250m:  .038, , Y= 1500m:  .029, 

X=  21750m, Y= 0m:  .07, , Y= 250m:  .068, , Y= 500m:  .063, , Y= 750m:  .056, , Y= 1000m:  .047, , Y= 1250m:  .038, , Y= 1500m:  .029, 

X=  22000m, Y= 0m:  .069, , Y= 250m:  .067, , Y= 500m:  .062, , Y= 750m:  .055, , Y= 1000m:  .047, , Y= 1250m:  .038, , Y= 1500m:  .029, 

X=  22250m, Y= 0m:  .067, , Y= 250m:  .066, , Y= 500m:  .062, , Y= 750m:  .055, , Y= 1000m:  .047, , Y= 1250m:  .038, , Y= 1500m:  .029, 

X=  22500m, Y= 0m:  .066, , Y= 250m:  .065, , Y= 500m:  .061, , Y= 750m:  .054, , Y= 1000m:  .046, , Y= 1250m:  .038, , Y= 1500m:  .029, 

X=  22750m, Y= 0m:  .066, , Y= 250m:  .064, , Y= 500m:  .06, , Y= 750m:  .054, , Y= 1000m:  .046, , Y= 1250m:  .038, , Y= 1500m:  .029, 

X=  23000m, Y= 0m:  .065, , Y= 250m:  .063, , Y= 500m:  .059, , Y= 750m:  .053, , Y= 1000m:  .046, , Y= 1250m:  .037, , Y= 1500m:  .029, 

X=  23250m, Y= 0m:  .064, , Y= 250m:  .062, , Y= 500m:  .058, , Y= 750m:  .053, , Y= 1000m:  .045, , Y= 1250m:  .037, , Y= 1500m:  .029, 

X=  23500m, Y= 0m:  .063, , Y= 250m:  .061, , Y= 500m:  .058, , Y= 750m:  .052, , Y= 1000m:  .045, , Y= 1250m:  .037, , Y= 1500m:  .029, 

X=  23750m, Y= 0m:  .062, , Y= 250m:  .061, , Y= 500m:  .057, , Y= 750m:  .051, , Y= 1000m:  .044, , Y= 1250m:  .037, , Y= 1500m:  .029, 

X=  24000m, Y= 0m:  .061, , Y= 250m:  .06, , Y= 500m:  .056, , Y= 750m:  .051, , Y= 1000m:  .044, , Y= 1250m:  .037, , Y= 1500m:  .029, , Y= 1750m:  .023, 

X=  24250m, Y= 0m:  .06, , Y= 250m:  .059, , Y= 500m:  .056, , Y= 750m:  .05, , Y= 1000m:  .044, , Y= 1250m:  .037, , Y= 1500m:  .029, , Y= 1750m:  .023, 

X=  24500m, Y= 0m:  .059, , Y= 250m:  .058, , Y= 500m:  .055, , Y= 750m:  .05, , Y= 1000m:  .043, , Y= 1250m:  .036, , Y= 1500m:  .029, , Y= 1750m:  .023, 

X=  24750m, Y= 0m:  .059, , Y= 250m:  .057, , Y= 500m:  .054, , Y= 750m:  .049, , Y= 1000m:  .043, , Y= 1250m:  .036, , Y= 1500m:  .029, Y= 1750m:  .023, 

X=  25000m, Y= 0m:  .058, , Y= 250m:  .057, , Y= 500m:  .054, , Y= 750m:  .049, , Y= 1000m:  .043, , Y= 1250m:  .036, , Y= 1500m:  .029, Y= 1750m:  .023, 

X=  25250m, Y= 0m:  .057, , Y= 250m:  .056, , Y= 500m:  .053, , Y= 750m:  .048, , Y= 1000m:  .042, , Y= 1250m:  .036, , Y= 1500m:  .029, Y= 1750m:  .023, 

X=  25500m, Y= 0m:  .056, , Y= 250m:  .055, , Y= 500m:  .052, , Y= 750m:  .048, , Y= 1000m:  .042, , Y= 1250m:  .036, , Y= 1500m:  .029, Y= 1750m:  .023, 

X=  25750m, Y= 0m:  .056, , Y= 250m:  .055, , Y= 500m:  .052, , Y= 750m:  .047, , Y= 1000m:  .042, , Y= 1250m:  .036, , Y= 1500m:  .029, Y= 1750m:  .023, 

X=  26000m, Y= 0m:  .055, , Y= 250m:  .054, , Y= 500m:  .051, , Y= 750m:  .047, , Y= 1000m:  .041, , Y= 1250m:  .035, , Y= 1500m:  .029, Y= 1750m:  .023, 

X=  26250m, Y= 0m:  .054, , Y= 250m:  .053, , Y= 500m:  .051, , Y= 750m:  .046, , Y= 1000m:  .041, , Y= 1250m:  .035, , Y= 1500m:  .029, Y= 1750m:  .023, 

X=  26500m, Y= 0m:  .053, , Y= 250m:  .053, , Y= 500m:  .05, , Y= 750m:  .046, , Y= 1000m:  .041, , Y= 1250m:  .035, , Y= 1500m:  .029, , Y= 1750m:  .023, 

X=  26750m, Y= 0m:  .053, , Y= 250m:  .052, , Y= 500m:  .049, , Y= 750m:  .045, , Y= 1000m:  .04, , Y= 1250m:  .035, , Y= 1500m:  .029, , Y= 1750m:  .023, 

X=  27000m, Y= 0m:  .052, , Y= 250m:  .051, , Y= 500m:  .049, , Y= 750m:  .045, , Y= 1000m:  .04, , Y= 1250m:  .035, , Y= 1500m:  .029, , Y= 1750m:  .023, 

X=  27250m, Y= 0m:  .052, , Y= 250m:  .051, , Y= 500m:  .048, , Y= 750m:  .045, , Y= 1000m:  .04, , Y= 1250m:  .034, , Y= 1500m:  .029, , Y= 1750m:  .023, 

X=  27500m, Y= 0m:  .051, , Y= 250m:  .05, , Y= 500m:  .048, , Y= 750m:  .044, , Y= 1000m:  .039, , Y= 1250m:  .034, , Y= 1500m:  .029, , Y= 1750m:  .023, 

X=  27750m, Y= 0m:  .05, , Y= 250m:  .05, , Y= 500m:  .047, , Y= 750m:  .044, , Y= 1000m:  .039, , Y= 1250m:  .034, , Y= 1500m:  .029, , Y= 1750m:  .023, 

X=  28000m, Y= 0m:  .05, , Y= 250m:  .049, , Y= 500m:  .047, , Y= 750m:  .043, , Y= 1000m:  .039, , Y= 1250m:  .034, , Y= 1500m:  .029, , Y= 1750m:  .023, 

X=  28250m, Y= 0m:  .049, , Y= 250m:  .048, , Y= 500m:  .046, , Y= 750m:  .043, , Y= 1000m:  .039, , Y= 1250m:  .034, , Y= 1500m:  .028, Y= 1750m:  .023, 

X=  28500m, Y= 0m:  .049, , Y= 250m:  .048, , Y= 500m:  .046, , Y= 750m:  .042, , Y= 1000m:  .038, , Y= 1250m:  .033, , Y= 1500m:  .028, Y= 1750m:  .023, 

X=  28750m, Y= 0m:  .048, , Y= 250m:  .047, , Y= 500m:  .045, , Y= 750m:  .042, , Y= 1000m:  .038, , Y= 1250m:  .033, , Y= 1500m:  .028, Y= 1750m:  .023, 

X=  29000m, Y= 0m:  .047, , Y= 250m:  .047, , Y= 500m:  .045, , Y= 750m:  .042, , Y= 1000m:  .038, , Y= 1250m:  .033, , Y= 1500m:  .028, Y= 1750m:  .023, 

X=  29250m, Y= 0m:  .047, , Y= 250m:  .046, , Y= 500m:  .044, , Y= 750m:  .041, , Y= 1000m:  .037, , Y= 1250m:  .033, , Y= 1500m:  .028, Y= 1750m:  .023, 

X=  29500m, Y= 0m:  .046, , Y= 250m:  .046, , Y= 500m:  .044, , Y= 750m:  .041, , Y= 1000m:  .037, , Y= 1250m:  .033, , Y= 1500m:  .028, Y= 1750m:  .023, 

X=  29750m, Y= 0m:  .046, , Y= 250m:  .045, , Y= 500m:  .043, , Y= 750m:  .04, , Y= 1000m:  .037, , Y= 1250m:  .032, , Y= 1500m:  .028, , Y= 1750m:  .023, 

X=  30000m, Y= 0m:  .045, , Y= 250m:  .045, , Y= 500m:  .043, , Y= 750m:  .04, , Y= 1000m:  .036, , Y= 1250m:  .032, , Y= 1500m:  .028, , Y= 1750m:  .023, 

X=  30250m, Y= 0m:  .045, , Y= 250m:  .044, , Y= 500m:  .042, , Y= 750m:  .04, , Y= 1000m:  .036, , Y= 1250m:  .032, , Y= 1500m:  .028, , Y= 1750m:  .023, 

X=  30500m, Y= 0m:  .044, , Y= 250m:  .044, , Y= 500m:  .042, , Y= 750m:  .039, , Y= 1000m:  .036, , Y= 1250m:  .032, , Y= 1500m:  .028, Y= 1750m:  .023, 

X=  30750m, Y= 0m:  .044, , Y= 250m:  .043, , Y= 500m:  .042, , Y= 750m:  .039, , Y= 1000m:  .036, , Y= 1250m:  .032, , Y= 1500m:  .027, Y= 1750m:  .023, 

X=  31000m, Y= 0m:  .043, , Y= 250m:  .043, , Y= 500m:  .041, , Y= 750m:  .039, , Y= 1000m:  .035, , Y= 1250m:  .031, , Y= 1500m:  .027, Y= 1750m:  .023, 

X=  31250m, Y= 0m:  .043, , Y= 250m:  .042, , Y= 500m:  .041, , Y= 750m:  .038, , Y= 1000m:  .035, , Y= 1250m:  .031, , Y= 1500m:  .027, Y= 1750m:  .023, 

X=  31500m, Y= 0m:  .042, , Y= 250m:  .042, , Y= 500m:  .04, , Y= 750m:  .038, , Y= 1000m:  .035, , Y= 1250m:  .031, , Y= 1500m:  .027, , Y= 1750m:  .023, 

X=  31750m, Y= 0m:  .042, , Y= 250m:  .042, , Y= 500m:  .04, , Y= 750m:  .038, , Y= 1000m:  .035, , Y= 1250m:  .031, , Y= 1500m:  .027, , Y= 1750m:  .023, 

X=  32000m, Y= 0m:  .042, , Y= 250m:  .041, , Y= 500m:  .04, , Y= 750m:  .037, , Y= 1000m:  .034, , Y= 1250m:  .031, , Y= 1500m:  .027, , Y= 1750m:  .023, 

X=  32250m, Y= 0m:  .041, , Y= 250m:  .041, , Y= 500m:  .039, , Y= 750m:  .037, , Y= 1000m:  .034, , Y= 1250m:  .03, , Y= 1500m:  .027, , Y= 1750m:  .023, 

X=  32500m, Y= 0m:  .041, , Y= 250m:  .04, , Y= 500m:  .039, , Y= 750m:  .037, , Y= 1000m:  .034, , Y= 1250m:  .03, , Y= 1500m:  .027, , Y= 1750m:  .023, 

X=  32750m, Y= 0m:  .04, , Y= 250m:  .04, , Y= 500m:  .038, , Y= 750m:  .036, , Y= 1000m:  .033, , Y= 1250m:  .03, , Y= 1500m:  .026, , Y= 1750m:  .023, 

X=  33000m, Y= 0m:  .04, , Y= 250m:  .039, , Y= 500m:  .038, , Y= 750m:  .036, , Y= 1000m:  .033, , Y= 1250m:  .03, , Y= 1500m:  .026, , Y= 1750m:  .023, 

X=  33250m, Y= 0m:  .04, , Y= 250m:  .039, , Y= 500m:  .038, , Y= 750m:  .036, , Y= 1000m:  .033, , Y= 1250m:  .03, , Y= 1500m:  .026, , Y= 1750m:  .023, 

X=  33500m, Y= 0m:  .039, , Y= 250m:  .039, , Y= 500m:  .037, , Y= 750m:  .035, , Y= 1000m:  .033, , Y= 1250m:  .03, , Y= 1500m:  .026, , Y= 1750m:  .023, 

X=  33750m, Y= 0m:  .039, , Y= 250m:  .038, , Y= 500m:  .037, , Y= 750m:  .035, , Y= 1000m:  .032, , Y= 1250m:  .029, , Y= 1500m:  .026, 

X=  34000m, Y= 0m:  .038, , Y= 250m:  .038, , Y= 500m:  .037, , Y= 750m:  .035, , Y= 1000m:  .032, , Y= 1250m:  .029, , Y= 1500m:  .026, 

X=  34250m, Y= 0m:  .038, , Y= 250m:  .038, , Y= 500m:  .036, , Y= 750m:  .034, , Y= 1000m:  .032, , Y= 1250m:  .029, , Y= 1500m:  .026, 

X=  34500m, Y= 0m:  .038, , Y= 250m:  .037, , Y= 500m:  .036, , Y= 750m:  .034, , Y= 1000m:  .032, , Y= 1250m:  .029, , Y= 1500m:  .026, 

X=  34750m, Y= 0m:  .037, , Y= 250m:  .037, , Y= 500m:  .036, , Y= 750m:  .034, , Y= 1000m:  .031, , Y= 1250m:  .029, , Y= 1500m:  .026, 

X=  35000m, Y= 0m:  .037, , Y= 250m:  .037, , Y= 500m:  .035, , Y= 750m:  .034, , Y= 1000m:  .031, , Y= 1250m:  .028, , Y= 1500m:  .025, 

X=  35250m, Y= 0m:  .037, , Y= 250m:  .036, , Y= 500m:  .035, , Y= 750m:  .033, , Y= 1000m:  .031, , Y= 1250m:  .028, , Y= 1500m:  .025, 

X=  35500m, Y= 0m:  .036, , Y= 250m:  .036, , Y= 500m:  .035, , Y= 750m:  .033, , Y= 1000m:  .031, , Y= 1250m:  .028, , Y= 1500m:  .025, 

X=  35750m, Y= 0m:  .036, , Y= 250m:  .036, , Y= 500m:  .034, , Y= 750m:  .033, , Y= 1000m:  .031, , Y= 1250m:  .028, , Y= 1500m:  .025, 

X=  36000m, Y= 0m:  .036, , Y= 250m:  .035, , Y= 500m:  .034, , Y= 750m:  .033, , Y= 1000m:  .03, , Y= 1250m:  .028, , Y= 1500m:  .025, 

X=  36250m, Y= 0m:  .035, , Y= 250m:  .035, , Y= 500m:  .034, , Y= 750m:  .032, , Y= 1000m:  .03, , Y= 1250m:  .028, , Y= 1500m:  .025, 

X=  36500m, Y= 0m:  .035, , Y= 250m:  .035, , Y= 500m:  .034, , Y= 750m:  .032, , Y= 1000m:  .03, , Y= 1250m:  .027, , Y= 1500m:  .025, 

X=  36750m, Y= 0m:  .035, , Y= 250m:  .034, , Y= 500m:  .033, , Y= 750m:  .032, , Y= 1000m:  .03, , Y= 1250m:  .027, , Y= 1500m:  .025, 

X=  37000m, Y= 0m:  .034, , Y= 250m:  .034, , Y= 500m:  .033, , Y= 750m:  .031, , Y= 1000m:  .029, , Y= 1250m:  .027, , Y= 1500m:  .024, 

X=  37250m, Y= 0m:  .034, , Y= 250m:  .034, , Y= 500m:  .033, , Y= 750m:  .031, , Y= 1000m:  .029, , Y= 1250m:  .027, , Y= 1500m:  .024, 

X=  37500m, Y= 0m:  .034, , Y= 250m:  .033, , Y= 500m:  .032, , Y= 750m:  .031, , Y= 1000m:  .029, , Y= 1250m:  .027, , Y= 1500m:  .024, 

X=  37750m, Y= 0m:  .033, , Y= 250m:  .033, , Y= 500m:  .032, , Y= 750m:  .031, , Y= 1000m:  .029, , Y= 1250m:  .027, , Y= 1500m:  .024, 

X=  38000m, Y= 0m:  .033, , Y= 250m:  .033, , Y= 500m:  .032, , Y= 750m:  .031, , Y= 1000m:  .029, , Y= 1250m:  .026, , Y= 1500m:  .024, 

X=  38250m, Y= 0m:  .033, , Y= 250m:  .032, , Y= 500m:  .032, , Y= 750m:  .03, , Y= 1000m:  .028, , Y= 1250m:  .026, , Y= 1500m:  .024, 

X=  38500m, Y= 0m:  .032, , Y= 250m:  .032, , Y= 500m:  .031, , Y= 750m:  .03, , Y= 1000m:  .028, , Y= 1250m:  .026, , Y= 1500m:  .024, 

X=  38750m, Y= 0m:  .032, , Y= 250m:  .032, , Y= 500m:  .031, , Y= 750m:  .03, , Y= 1000m:  .028, , Y= 1250m:  .026, , Y= 1500m:  .024, 

X=  39000m, Y= 0m:  .032, , Y= 250m:  .032, , Y= 500m:  .031, , Y= 750m:  .03, , Y= 1000m:  .028, , Y= 1250m:  .026, , Y= 1500m:  .023, 

X=  39250m, Y= 0m:  .032, , Y= 250m:  .031, , Y= 500m:  .031, , Y= 750m:  .029, , Y= 1000m:  .028, , Y= 1250m:  .026, , Y= 1500m:  .023, 

X=  39500m, Y= 0m:  .031, , Y= 250m:  .031, , Y= 500m:  .03, , Y= 750m:  .029, , Y= 1000m:  .027, , Y= 1250m:  .025, , Y= 1500m:  .023, 

X=  39750m, Y= 0m:  .031, , Y= 250m:  .031, , Y= 500m:  .03, , Y= 750m:  .029, , Y= 1000m:  .027, , Y= 1250m:  .025, , Y= 1500m:  .023, 

X=  40000m, Y= 0m:  .031, , Y= 250m:  .031, , Y= 500m:  .03, , Y= 750m:  .029, , Y= 1000m:  .027, , Y= 1250m:  .025, , Y= 1500m:  .023, 

X=  40250m, Y= 0m:  .031, , Y= 250m:  .03, , Y= 500m:  .03, , Y= 750m:  .028, , Y= 1000m:  .027, , Y= 1250m:  .025, , Y= 1500m:  .023, 

X=  40500m, Y= 0m:  .03, , Y= 250m:  .03, , Y= 500m:  .029, , Y= 750m:  .028, , Y= 1000m:  .027, , Y= 1250m:  .025, , Y= 1500m:  .023, 

X=  40750m, Y= 0m:  .03, , Y= 250m:  .03, , Y= 500m:  .029, , Y= 750m:  .028, , Y= 1000m:  .027, , Y= 1250m:  .025, , Y= 1500m:  .023, 

X=  41000m, Y= 0m:  .03, , Y= 250m:  .03, , Y= 500m:  .029, , Y= 750m:  .028, , Y= 1000m:  .026, , Y= 1250m:  .025, , Y= 1500m:  .023, 

X=  41250m, Y= 0m:  .03, , Y= 250m:  .029, , Y= 500m:  .029, , Y= 750m:  .028, , Y= 1000m:  .026, , Y= 1250m:  .024, 

X=  41500m, Y= 0m:  .029, , Y= 250m:  .029, , Y= 500m:  .029, , Y= 750m:  .027, , Y= 1000m:  .026, , Y= 1250m:  .024, 

X=  41750m, Y= 0m:  .029, , Y= 250m:  .029, , Y= 500m:  .028, , Y= 750m:  .027, , Y= 1000m:  .026, , Y= 1250m:  .024, 

X=  42000m, Y= 0m:  .029, , Y= 250m:  .029, , Y= 500m:  .028, , Y= 750m:  .027, , Y= 1000m:  .026, , Y= 1250m:  .024, 

X=  42250m, Y= 0m:  .029, , Y= 250m:  .028, , Y= 500m:  .028, , Y= 750m:  .027, , Y= 1000m:  .025, , Y= 1250m:  .024, 

X=  42500m, Y= 0m:  .028, , Y= 250m:  .028, , Y= 500m:  .028, , Y= 750m:  .027, , Y= 1000m:  .025, , Y= 1250m:  .024, 

X=  42750m, Y= 0m:  .028, , Y= 250m:  .028, , Y= 500m:  .027, , Y= 750m:  .026, , Y= 1000m:  .025, , Y= 1250m:  .024, 

X=  43000m, Y= 0m:  .028, , Y= 250m:  .028, , Y= 500m:  .027, , Y= 750m:  .026, , Y= 1000m:  .025, , Y= 1250m:  .023, 

X=  43250m, Y= 0m:  .028, , Y= 250m:  .028, , Y= 500m:  .027, , Y= 750m:  .026, , Y= 1000m:  .025, , Y= 1250m:  .023, 

X=  43500m, Y= 0m:  .028, , Y= 250m:  .027, , Y= 500m:  .027, , Y= 750m:  .026, , Y= 1000m:  .025, , Y= 1250m:  .023, 

X=  43750m, Y= 0m:  .027, , Y= 250m:  .027, , Y= 500m:  .027, , Y= 750m:  .026, , Y= 1000m:  .025, , Y= 1250m:  .023, 

X=  44000m, Y= 0m:  .027, , Y= 250m:  .027, , Y= 500m:  .026, , Y= 750m:  .026, , Y= 1000m:  .024, , Y= 1250m:  .023, 

X=  44250m, Y= 0m:  .027, , Y= 250m:  .027, , Y= 500m:  .026, , Y= 750m:  .025, , Y= 1000m:  .024, , Y= 1250m:  .023, 

X=  44500m, Y= 0m:  .027, , Y= 250m:  .027, , Y= 500m:  .026, , Y= 750m:  .025, , Y= 1000m:  .024, , Y= 1250m:  .023, 

X=  44750m, Y= 0m:  .027, , Y= 250m:  .026, , Y= 500m:  .026, , Y= 750m:  .025, , Y= 1000m:  .024, 

X=  45000m, Y= 0m:  .026, , Y= 250m:  .026, , Y= 500m:  .026, , Y= 750m:  .025, , Y= 1000m:  .024, 

X=  45250m, Y= 0m:  .026, , Y= 250m:  .026, , Y= 500m:  .026, , Y= 750m:  .025, , Y= 1000m:  .024, 

X=  45500m, Y= 0m:  .026, , Y= 250m:  .026, , Y= 500m:  .025, , Y= 750m:  .025, , Y= 1000m:  .023, 

X=  45750m, Y= 0m:  .026, , Y= 250m:  .026, , Y= 500m:  .025, , Y= 750m:  .024, , Y= 1000m:  .023, 

X=  46000m, Y= 0m:  .026, , Y= 250m:  .025, , Y= 500m:  .025, , Y= 750m:  .024, , Y= 1000m:  .023, 

X=  46250m, Y= 0m:  .025, , Y= 250m:  .025, , Y= 500m:  .025, , Y= 750m:  .024, , Y= 1000m:  .023, 

X=  46500m, Y= 0m:  .025, , Y= 250m:  .025, , Y= 500m:  .025, , Y= 750m:  .024, , Y= 1000m:  .023, 

X=  46750m, Y= 0m:  .025, , Y= 250m:  .025, , Y= 500m:  .024, , Y= 750m:  .024, , Y= 1000m:  .023, 

X=  47000m, Y= 0m:  .025, , Y= 250m:  .025, , Y= 500m:  .024, , Y= 750m:  .024, , Y= 1000m:  .023, 

X=  47250m, Y= 0m:  .025, , Y= 250m:  .025, , Y= 500m:  .024, , Y= 750m:  .023, 

X=  47500m, Y= 0m:  .025, , Y= 250m:  .024, , Y= 500m:  .024, , Y= 750m:  .023, 

X=  47750m, Y= 0m:  .024, , Y= 250m:  .024, , Y= 500m:  .024, , Y= 750m:  .023, 

X=  48000m, Y= 0m:  .024, , Y= 250m:  .024, , Y= 500m:  .024, , Y= 750m:  .023, 

X=  48250m, Y= 0m:  .024, , Y= 250m:  .024, , Y= 500m:  .023, , Y= 750m:  .023, 

X=  48500m, Y= 0m:  .024, , Y= 250m:  .024, , Y= 500m:  .023, , Y= 750m:  .023, 

X=  48750m, Y= 0m:  .024, , Y= 250m:  .024, , Y= 500m:  .023, , Y= 750m:  .023, 

X=  49000m, Y= 0m:  .024, , Y= 250m:  .023, , Y= 500m:  .023, 

X=  49250m, Y= 0m:  .023, , Y= 250m:  .023, , Y= 500m:  .023, 

X=  49500m, Y= 0m:  .023, , Y= 250m:  .023, , Y= 500m:  .023, 

X=  49750m, Y= 0m:  .023, , Y= 250m:  .023, , Y= 500m:  .023, 

X=  50000m, Y= 0m:  .023, , Y= 250m:  .023, 

X=  50250m, Y= 0m:  .023, , Y= 250m:  .023, 

X=  50500m, Y= 0m:  .023, , Y= 250m:  .023, 

X=  50750m
APPENDIX 3
##################################################################################

ANALYSIS OF ATMOSPHERIC POLLUTION BURDEN ON THE CITY OF   A D A N A

##################################################################################

Site of polluting unit: point P 6 (see map Adana-Tarsus)

located at a distance of 2.5 km westwards from the northeastern Adana city borders

along E90 autoroute.

*****************************************'

Characteristics of polluting unit'

*****************************************'

Polluting unit: large chemical plant

Type of pollutant: sulfur dioxide

Pollutants emission rate (Q: g/sec)=  0

Velocity of effluent gases (V: m/sec)=  0

Temperature of effluent gases (T0: Celsius)=  0

Stack height (h0: m)=  0

Stack diameter at exit (D: m)= -328

PERIOD OF ASSESSMENT: AUGUST

***********************************************************************************************

Assessment for pollutants' concentration levels in [0.1-0.2) mg in cubic m (very low)

***********************************************************************************************

Notes: area affected in sq.km.,  e.h.= exposure hours

Total population affected for up to 1 hour of exposure:  65268 ( 3% of city population)

Total population affected for 1<e.h.<=2:  8190 ( .3% of city population)

Total population affected for 2<e.h.<=3:  5607 ( .2% of city population)

Total population affected for 3<e.h.<=4:  1890 ( 0% of city population)

Total population affected for 4<e.h.<=5:  3213 ( .1% of city population)

Total population affected for 5<e.h.<=7.5:  35028 ( 1.6% of city population)

Total population affected for 7.5<e.h.<=10:  6804 ( .3% of city population)

Total population affected for over 10 hours of exposure:  79506 ( 3.7% of city population)

***********************************************************************************************

Assessment for pollutants' concentration levels in [0.2-0.45) mg in cubic m (low)

***********************************************************************************************

Notes: area affected in sq.km.,  e.h.= exposure hours

Total population affected for up to 1 hour of exposure:  6237 ( .2% of city population)

Total population affected for 1<e.h.<=2:  12600 ( .5% of city population)

Total population affected for 2<e.h.<=3:  2268 ( .1% of city population)

Total population affected for 3<e.h.<=4:  4914 ( .2% of city population)

Total population affected for 4<e.h.<=5:  630 ( 0% of city population)

Total population affected for 5<e.h.<=7.5:  7686 ( .3% of city population)

Total population affected for 7.5<e.h.<=10:  504 ( 0% of city population)

Total population affected for over 10 hours of exposure:  27468 ( 1.2% of city population)

***********************************************************************************************

Assessment for pollutants' concentration levels in [0.45-0.9) mg in cubic m (accepted but not satisfactory)

***********************************************************************************************

Notes: area affected in sq.km.,  e.h.= exposure hours

Total population affected for up to 1 hour of exposure:  378 ( 0% of city population)

Total population affected for 1<e.h.<=2:  0 ( 0% of city population)

Total population affected for 2<e.h.<=3:  0 ( 0% of city population)

Total population affected for 3<e.h.<=4:  0 ( 0% of city population)

Total population affected for 4<e.h.<=5:  0 ( 0% of city population)

Total population affected for 5<e.h.<=7.5:  63 ( 0% of city population)

Total population affected for 7.5<e.h.<=10:  0 ( 0% of city population)

Total population affected for over 10 hours of exposure:  0 ( 0% of city population)

***********************************************************************************************

Assessment for pollutants' concentration levels >= 0.9 mg in cubic m (not accepted/dangerous)

***********************************************************************************************

Notes: area affected in sq.km.,  e.h.= exposure hours

Total population affected for up to 1 hour of exposure:  0 ( 0% of city population)

Total population affected for 1<e.h.<=2:  0 ( 0% of city population)

Total population affected for 2<e.h.<=3:  0 ( 0% of city population)

Total population affected for 3<e.h.<=4:  0 ( 0% of city population)

Total population affected for 4<e.h.<=5:  0 ( 0% of city population)

Total population affected for 5<e.h.<=7.5:  0 ( 0% of city population)

Total population affected for 7.5<e.h.<=10:  0 ( 0% of city population)

Total population affected for over 10 hours of exposure:  0 ( 0% of city population)
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