















           	INTRODUCTION











These guidelines have been developed over the years by the Directorate: Air Pollution Control as an aid in the control of air pollution in South Africa.



The guidelines are not intended as statutory standards and may be adjusted for individual cases.



Constructive criticism and recommendations for the improvement of the guidelines will be appreciated.



Suggestions in this regard may be directed in writing to:



The Chief Air Pollution Control Officer

Private Bag X828

Pretoria
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                       GENERAL GUIDELINES





1. N.B. All concentrations are as measured at 0oC and 101,34 kPa. 



   TLV = Threshold Limit Value



2.  Formula to convert ppm (parts per million) to  g/m³:
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    where P2 	= Local pressure

          T2	= Emission or Ambient Temperature



3.  1 atmosphere = 760 mm Hg @ 0oC

                 = 29,921 inch Hg @ 0oC

                 = 14,696 pounds per square inch

                 = 101,34 kPa



4.  Chimney height



Assumptions:	(a)	atmospheric condition = stable

�	(b)	ground level concentration = TLV/50 = Xmax
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    with He 	= effective chimney height (m)

     z,  y  	= stability constants

    Qp      	= quantity of pollutant in mg/s

            	= mass concentration in exit gas x volume flowrate                	  of exit gas

            	= (mg/m³)(m³/s)

            	= mg/s

    u       	= average windspeed of 3,75 m/s and

    1/u     	= 0,2667 s/m

            	= 3,1416s

    and e   	= 2,718

�







�





   

�

                         -2-





            

5.  Plume rise is calculated by:
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where A  		=coefficient dependent on atmospheric stability,with unstable (2,65); neutral (1,08); stable (0,68);    

    u       	= Windspeed (m/s)

    1/u     	= 0,2667 (s/m)

    Vs     	= Exit velocity of chimney gas (m/s)

    d      	= Chimney diameter (m)

    Qh      	= Heat release rate (kilo-calorie/s)

         	    	= Cp.M.(Ts � Ta)

    where Cp 	= heat capacity of exit gas (calorie/goK)

    M       	= mass flow rate (g/s)

    Ts � Ta 	= gas exit temperature � ambient temperature (oK)

            	=  T oK



    For practical reasons a minimum   T of 100oK must be attained      before plume rise should be taken into account for the          determination of chimney heights.





    SIMPLIFICATIONS



    Assumptions:



    (a) Nitrogen is the main gas component.

    (b) The momentum term, ( 0,0053.Vs.d ), can be ignored when          compared with the buoyant term.

    (c) Cp 	= 0,24 calorie/g oK.

    (d) Stable atmospheric conditions.

    (e) Ta 	= 293oK.

    (f)     	= 1,2928 x 103 g/m³
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    6.  Concentration of a pollutant (X) at a distance (d) from          a point source:
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horz 410 {X_d~=~Q_p over {pi sigma_y sigma_z u} e^{[{-0,5}({H_e over sigma_z})^2]}}













         y and  z are calculated using the following equations:



        Neutral Conditions



             y  =  (0,181)d0,921



             z  =  (0,109)d0,916



        Stable Conditions



             y  =  (0,108)d0,936



             z  =  (0,097)d0,837 



        where d is the distance in metre from the base of the            stack.





    The following is a list of  y and  z values:



    Distance      Neutral conditions      Stable conditions

      km              y        z               y       z 

    _________________________________________________________



      1,0           105       61              69      31

      2,0           199      115             133      56

      3,0           288      167             194      79

      4,0           376      217             254     100

      5,0           462      266             313     121

      7,5           671      386             458     170

     10,0           874      503             599     216

     12,5         1 074      617             738     261

     15,0         1 270      729             875     304

     17,5         1 464      840           1 011     345

     20,0         1 655      949           1 146     386

     25,0         2 033    1 164           1 412     465

     30,0         2 405    1 376           1 675     542

     35,0         2 772    1 584           1 935     617

     40,0         3 135    1 790           2 193     690

     50,0         3 850    2 196           2 702     831

     60,0         4 554    2 595           3 205     968
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