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APPENDIX B 
 

SUPPORTING INFORMATION FOR ASSESSMENT OF NEGLIGIBILITY 
WOOLWICH BIO-EN INC. 

 
 
 

Sources were screened for negligibility using the following screening protocols listed in 
the ESDS Procedure Document: 
 
• Fugitive dust from on-site roadways (Section 7.4) 

 
The results of the screening are discussed in greater detail in the following text. 
 
Fugitive Road Dust: 
 
The Facility is not listed in Table 7-2 or 7-3 of Section 7.4 of the ESDM Procedure 
Document and accordingly dust emissions from these sources (parking lot, paved roads) 
can be considered as insignificant. 
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MEMORANDUM 
 - DRAFT FOR REVIEW - 

 

TO: Sarah Tebbutt/Stacey Woodruff REF. NO.: 046254 

FROM: Stephen Koo/ca/4 DATE: January 14, 2010 

RE: AERMOD Odour Modelling Assessment 
Woolwich Bio-En Inc., Elmira, Ontario 

 
 
1.0 INTRODUCTION 

This memorandum has been prepared to summarize the methodology and results of air dispersion 
modelling for determination of odour compliance of Woolwich Bio-En Inc. located at 40 Martin's Lane in 
Elmira, Ontario (Facility).  The dispersion modelling considered all significant odour-related air emission 
sources that have the potential to release at the Facility.  The results of the dispersion modelling will be 
used to evaluate the Facility's compliance with acceptable odour limits, as prescribed by the Ontario 
Ministry of the Environment (MOE). 
 
Dispersion modelling for the concentration of odour was performed using the United States Environmental 
Protection Agency (USEPA) multi-source dispersion model AERMOD, as prescribed by Ontario 
Regulation 419/05 (O.Reg. 419).  AERMOD is an advanced steady-state plume model that has the ability to 
incorporate building cavity downwash, actual source parameters, emission rates, terrain and historical 
meteorological information to predict ground level concentrations (GLCs) at specified locations. 
 
Odour-based dispersion modelling was performed for both a tiered receptor grid and discrete sensitive 
receptors, as described by O.Reg. 419, and the MOE technical bulletin entitled, "Methodology for Modelling 
Assessments with 10-Minute Average Standards and Guidelines under O.Reg. 419/05" dated April 2008. 
 
 
2.0 MODELLING METHODOLOGY 

2.1 General Modelling Approach 
 
As per the April 2008 technical bulletin, a series of models were performed to determine odour compliance, 
as described below. 
 
• Step 1:  An air dispersion model, constructed as prescribed by O.Reg. 419/05, using a tiered receptor 

grid, is modelled for a 1-hour averaging period at ground level.  All modelled results are then converted 
to a 10-minute averaging period.  The removal of meteorological anomalies is allowed to determine the 
maximum compliance odour value.  After this is done, if the odour-based guideline of 1 odour unit 
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(OU) is not exceeded at any modelled point, no further modelling is required.  If the odour-based 
guideline is exceeded, further modelling is required. 

• Step 2:  An air dispersion model, with discrete receptors located at all locations where human activities 
may occur, is modelled for a 1-hour averaging period at an appropriate breathing height.  All modelled 
results are then converted to a 10-minute averaging period.  The removal of meteorological anomalies, 
as identified previously, is allowed to determine the maximum compliance odour value.  After this is 
done, if the odour-based guideline of 1 OU is not exceeded at any discrete receptor, no further 
modelling is required.  If the odour-based guideline is exceeded, further modelling is required. 

• Step 3:  An air dispersion model, with a discrete receptor located where human activities may occur, is 
modelled for a 1-hour averaging period at an appropriate breathing height.  All modelled results are 
then converted to a 10-minute averaging period.  A frequency analysis by year, based on the 
99.5th percentile, is then performed to determine the maximum compliance odour value.  The 
99.5th percentile is equivalent to removing the highest 44 modelled concentrations per year. 

 
2.2 Model Executables 
 
The following USEPA executables were used in the assessment: 
 
• AERMOD meteorological pre-processor (AERMET), version 06341 
• AERMOD digital terrain pre-processor (AERMAP), version 09040 
• AERMIC air dispersion model (AERMOD), version 09292 
• Building Profile Input Program (BPIP), version 04274 
 
2.3 Meteorological Data 

Five years of local meteorological data was obtained from the MOE for use in the assessment. This local 
meteorological data was used at the request of the MOE, the MOE approval of the use of the local data is 
provided in Attachment A. The meteorological data is from the Elora Research Climate Station, and was 
processed by MOE with land-use classifications for the Facility locale.  The meteorology covers the dates 
from January 1, 2004 to December 31, 2008.  The hourly data included many factors which affect the 
dispersion of air contaminants including wind speed, wind direction, temperature, ceiling height, and 
atmospheric stability. 
 
2.4 Averaging Periods and Time-Based Concentration Conversion 

Odour levels are based on 10-minute peak concentrations of 1 OU.  An OU for a compound is defined as a 
threshold where 50 percent of the population would detect, but not identify, the odiferous compound.  This 
definition is normally applied at sensitive receptors.  Sensitive receptors may include residences, camping 
grounds, schools, community centres, day care centres, recreational centres and outdoor public recreational 
areas, or any other locations as specified by MOE. 
 
All concentrations at the receptors were modelled for a 1-hour averaging period.  As AERMOD cannot 
model averaging periods less than 1 hour, the 1-hour averaging period was used with the resulting 
predicted concentrations converted to the shorter 10-minute averaging period using the MOE conversion 
factor of 1.65. 
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2.5 Digital Elevation Model Data 

Digital elevation model (DEM) data was obtained from the MOE.  The DEM data was used to include the 
effects of terrain in the modelling.  The terrain used is from the DEM dataset tile085. 
 
DEM data was preprocessed with AERMAP for use with AERMOD. 
 
2.6 Source Input Parameters 

The one significant source of odour was modelled as point source based on its physical description.  Point 
source parameters and locations were based on information provided by Facility personnel and site 
drawings.  It was conservatively assumed that the source was operated, continuously, and at maximum 
emission rates. 
 
Based on Facility provided information, the biofilter stack was identified as the only significant source of 
odour emissions at the Facility. 
 
A summary of the AERMOD source input parameters and odour emission rates are provided in Table 1.  
The Facility property boundary and the locations of the modelled sources are shown on Figure 1. 
 
2.7 Tiered Receptors and Discrete Sensitive Receptors 

Two sets of receptors were used in the assessment: 
 
• A tiered receptor grid, located at ground level, for use with the Step 1 model 
• A series of discrete sensitive receptors, elevated to the breathing zone, for use with the Step 2 and Step 3 

models 
 
The tiered receptor grid was defined based on a bounding box that encapsulates all the modelled sources.  
The grid was then tiered starting from the edge of the bounding box with a fine resolution, and progressing 
to coarser resolutions at further distances.  All tiered distances were defined relative to the bounding box.  
The receptor grid used is described as follows: 
 
• Bounding box origin (SW corner)(X,Y): 536,372.5, 4,828,001.5 (m) 
• Size (width, height): 50.4, 38.1 (m) 
• 20 m spacing within 200 m of the edge of the bounding box 
• 50 m spacing from 200 m to 500 m 
• 100 m spacing from 500 to 1,000 m 
• 200 m spacing from 1,000 to 2,000 m 
 
A property line ground level receptor grid with 10 m spacing was used to evaluate the maximum property 
boundary concentration.  No receptors were placed inside the Facility's property line.  A total of 
1,976 receptors were used in the receptor grid and along the property line. 
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For the discrete sensitive receptors, a series of receptors were sited at locations of human activities and 
elevated to 1.5 metres above grade, the approximate height of the human breathing zone.  The locations for 
each receptor was selected based on the MOE's definition of a sensitive receptor, as follows: 
 

 "…any location where routine or normal activities occurring at reasonably expected times would 
experience adverse effect(s) from odour discharges from the Facility, including one or a 
combination of: 

(a) private residences or public facilities where people sleep… 
(b) institutional facilities … 
(c) outdoor public recreational areas … 
(d) commercial areas where there are continuous public activities.." 

 
A total of three sensitive receptors were identified that may be adversely affected by odour from the 
Facility.  All receptors were residential.  The locations of these receptors are presented in Figure 2. 
 
2.8 On-Site Building Data 

All on-site Facility buildings were modelled in AERMOD to account for building cavity downwash.  Cavity 
downwash can result in air contaminants being forced to ground level prematurely under certain 
meteorological conditions, which can result in higher than expected near-field odour levels. 
 
The USEPA Building Profile Input Program (BPIP) was used to calculate downwash effects for use with the 
AERMOD.  All modelled buildings are presented in Figure 1. 
 
2.9 Frequency Analysis 
 
Step 3 models were required to assess both frequency impacts and determining the compliance odour 
concentration at the most impacted sensitive receptors.  The frequency analysis was performed using the 
POSTFILE output option in AERMOD to calculate the 1-hour concentrations at the sensitive receptors for 
each single hour across the entire five year meteorological period.  The concentrations calculated were then 
converted to a 10-minute averaging period and aggregated for each year to determine the frequency 
distribution and compliance odour concentration at each receptor. 
 
 
3.0 DISPERSION MODELLING RESULTS 

All odour models were developed and executed following the methodology described above. 
 
The five years of meteorological data included over 43,800 hours of data.  The AERMOD model was run to 
calculate the maximum 1-hour ground level concentration (GLC) for odour.  The meteorological conditions, 
which would result in the maximum odour concentrations, would typically be stable atmospheric 
conditions such as an inversion with low wind speed.  The maximum hour out of 43,800 hours of data 
would not occur at each grid point simultaneously since the wind can only blow in one direction during 
one hour. 
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3.1 Step 1 Analysis 
 
As per Step 1 of the technical bulletin, a tiered receptor grid was used to calculate the maximum 1-hour 
odour concentrations at each receptor location.  The 1-hour concentrations were then converted to 
10-minute concentrations using the MOE time-based conversion factor of 1.65.  As per MOE guidelines, for 
each modelled year the eight meteorological 1-hour periods that resulted in the highest eight GLCs were 
identified and removed.  This resulted in the removal of a total of 40 hours from evaluation.  After the 
removal of meteorological anomalies, the maximum odour GLC was calculated to be 2.24 OU at the 
property boundary.  As this GLC did not meet the 1 OU odour guideline, the Step 2 analysis was 
performed. 
 
The Step 1 maximum 10-minute odour concentration isopleths are presented in Figure 3.  A summary of the 
hours removed from the analysis is provided in Table 2. 
 
3.2 Step 2 Analysis 
 
As per Step 2 of the technical bulletin, elevated receptors were used to calculate the maximum 1-hour odour 
concentration at each sensitive receptor location.  The 1-hour concentrations were then converted to 
10-minute concentrations using the MOE time-based conversion factor of 1.65.  As per the technical bulletin, 
the meteorological hours identified during Step 1 were removed from the Step 2 analysis.  After the 
removal of meteorological anomalies, the maximum odour concentration at any sensitive receptor was 
calculated to be 1.86 OU.  As this odour concentration did not meet the 1 OU odour guideline at all sensitive 
receptors, a Step 3 analysis was performed for the nearby sensitive receptors. 
 
3.3 Step 3 Analysis 
 
As per Step 3 of the technical bulletin, the maximum 1-hour odour concentrations for all hours in the 
meteorological dataset were calculated for each sensitive receptor.  The 1-hour concentrations were 
recorded using the POSTFILE option in AERMOD.  The resultant 1-hour concentrations were then 
converted to 10-minute concentrations using the MOE time-based conversion factor of 1.65.  The 10-minute 
concentrations were then sorted into odour bins of 0.1 OU increments to evaluate for frequency.  In 
addition, the compliance odour value was determined for each discrete receptor by removing the highest 44 
concentrations per year (equivalent to the 99.5th percentile), as per the guidance presented in the technical 
bulletin. 
 
Based on the Step 3 analysis, the compliance odour concentrations for each of the discrete receptors are as 
follows: 
 
• Township Road 14 Residence, 0.85 OU 
• Arthur Street N. Residence, 0.85 OU 
• High Street Residence, 0.42 
 
The compliance OU for each of the sensitive receptors is summarized in Table 3 and presented in Figure 4.  
The frequency distribution for each receptor is also summarized in Table 3. 
 
Should you have any questions on the above, please do not hesitate to contact us. 
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TABLE 1

AERMOD ODOUR DISPERSION MODELLING SOURCE PARAMETERS
WOOLWICH BIO-EN INCORPORATED

ELMIRA, ONTARIO

Source Source UTM Coordinates Exit Exit Exit Exit Maximum Modelled
Identifier Description Type X Y Height Diameter Temperature Velocity Emission Rate

(m) (m) (m) (m) (K) (m/s) (ou -6 /s)

S-2 Biofilter Stack point 536,421.5 4,828,041.9 20.00 0.54 288.15 24.02 1.11E-02

Note:
(1)  Estimated odour emission rate is 8250 ou/m3/s.
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TABLE 2

STEP 1 IDENTIFIED METEOROLOGICAL OUTLIER HOURS
WOOLWICH BIO-EN INCORPORATED

ELMIRA, ONTARIO

Summary of Hours by Model Year
2004 2005 2006 2007 2008

Rank Date Rank Date Rank Date Rank Date Rank Date
(yymmddhh) (yymmddhh) (yymmddhh) (yymmddhh) (yymmddhh)

11 04071909 9 05090811 1 06081807 15 07080412 66 08092114
27 04071910 22 05081519 20 06060208 75 07081519 114 08081508
36 04072810 23 05081707 49 06080812 95 07082307 144 08090609
48 04042213 33 05050819 50 06080313 98 07082419 262 08081411
61 04083011 138 05082107 74 06041914 100 07061706 400 08081807
64 04081511 167 05061306 122 06080517 103 07072211 421 08082907

101 04072813 180 05081715 254 06081114 117 07072117 464 08092018
398 04083010 274 05102810 257 06080813 121 07060913 466 08051513
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TABLE 3

10-MINUTE COMPLIANCE ODOUR CONCENTRATION AND
FREQUENCY DISTRIBUTION AT SENSITIVE RECEPTORS

WOOLWICH BIO-EN INCORPORATED
ELMIRA, ONTARIO

Sensitive Receptors
Township Road 14 Residence Arthur Street N. Residence High Street Residence

Compliance Compliance Compliance
Odour Value Total Hours Frequency Odour Value Total Hours Frequency Odour Value Total Hours Frequency

(ou) (1) (hours) (%) (ou) (1) (hours) (%) (ou) (1) (hours) (%)

0.85 -- -- 0.85 -- -- 0.42 -- --

Odour Bins (ou)
less than 0.1 -- 41,493 94.63% -- 39,862 90.91% -- 41,801 95.33%

0.1-0.2 -- 567 1.29% -- 1104 2.52% -- 847 1.93%
0.2-0.3 -- 522 1.19% -- 746 1.70% -- 674 1.54%
0.3-0.4 -- 412 0.94% -- 538 1.23% -- 314 0.72%
0.4-0.5 -- 218 0.50% -- 440 1.00% -- 140 0.32%
0.5-0.6 -- 144 0.33% -- 378 0.86% -- 49 0.11%
0.6-0.7 -- 119 0.27% -- 327 0.75% -- 10 0.02%
0.7-0.8 -- 122 0.28% -- 223 0.51% -- 7 0.02%
0.8-0.9 -- 103 0.23% -- 87 0.20% -- 2 0.00%
0.9-1.0 -- 35 0.08% -- 49 0.11% -- 2 0.00%
1.0-1.1 -- 23 0.05% -- 50 0.11% -- 1 0.00%
1.1-1.2 -- 28 0.06% -- 7 0.02% -- 0 0.00%
1.2-1.3 -- 16 0.04% -- 16 0.04% -- 1 0.00%
1.3-1.4 -- 17 0.04% -- 13 0.03% -- 0 0.00%
1.4-1.5 -- 10 0.02% -- 7 0.02% -- 0 0.00%
1.5-1.6 -- 7 0.02% -- 1 0.00% -- 0 0.00%
1.6-1.7 -- 4 0.01% -- 0 0.00% -- 0 0.00%
1.7-1.8 -- 2 0.00% -- 0 0.00% -- 0 0.00%
1.8-1.9 -- 4 0.01% -- 0 0.00% -- 0 0.00%
1.9-2.0 -- 0 0.00% -- 0 0.00% -- 0 0.00%
2.0-2.1 -- 0 0.00% -- 0 0.00% -- 0 0.00%
2.1-2.2 -- 0 0.00% -- 0 0.00% -- 0 0.00%
2.2-2.3 -- 0 0.00% -- 0 0.00% -- 0 0.00%
2.3-2.4 -- 1 0.00% -- 0 0.00% -- 0 0.00%
2.4-2.5 -- 1 0.00% -- 0 0.00% -- 0 0.00%

greater than 2.5 -- 0 0.00% -- 0 0.00% -- 0 0.00%

Notes:
(1)  Compliance odour value is determined after removal of the highest 44 odour values per year.
       The maximum of the remaining 45th values for each of the five modelled meteorological years represents
        the compliance odour value.
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SCREEN3 DISPERSION MODELLING PRINTOUTS 



                                                                      01/11/10
                                                                      13:27:00
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 96043 ***

 Biofilter

 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =      1.00000
    STACK HEIGHT (M)       =      20.0000
    STK INSIDE DIAM (M)    =        .5400
    STK EXIT VELOCITY (M/S)=      24.0200
    STK GAS EXIT TEMP (K)  =     288.1500
    AMBIENT AIR TEMP (K)   =     293.0000
    RECEPTOR HEIGHT (M)    =        .0000
    URBAN/RURAL OPTION     =        RURAL
    BUILDING HEIGHT (M)    =       9.5500
    MIN HORIZ BLDG DIM (M) =      27.2000
    MAX HORIZ BLDG DIM (M) =      42.7000

 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

 TA > TS!!!  BUOY. FLUX SET = 0.0

 BUOY. FLUX =     .000 M**4/S**3;  MOM. FLUX =   42.060 M**4/S**2.

 *** FULL METEOROLOGY ***

 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************

 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.   .0000        1     1.0    1.0   320.0   57.07    2.69    2.66    NO
    100.   39.05        4    10.0   11.1  3200.0   23.51    8.26   11.66    HS
    200.   44.22        1     1.5    1.6   480.0   44.71   50.47   30.14    NO
    300.   43.69        2     1.5    1.6   480.0   44.71   52.68   30.96    NO
    400.   45.00        3     2.0    2.1   640.0   38.15   44.95   26.95    NO
    500.   44.48        3     1.5    1.6   480.0   44.20   55.21   33.16    NO
    600.   41.75        3     1.0    1.1   320.0   56.31   65.53   39.70    NO
    700.   42.03        5     1.0    1.3 10000.0   36.27   37.06   17.15    NO
    800.   49.79        5     1.0    1.3 10000.0   36.27   41.81   18.85    NO
    900.   54.81        5     1.0    1.3 10000.0   36.27   46.50   20.50    NO
   1000.   57.57        5     1.0    1.3 10000.0   36.27   51.15   22.12    NO

 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
   1063.   57.76        5     1.0    1.3 10000.0   36.27   54.01   22.94    NO

  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED



  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

 ****************************************
      *** REGULATORY (Default) ***
     PERFORMING CAVITY CALCULATIONS
   WITH ORIGINAL SCREEN CAVITY MODEL
           (BRODE, 1988)
 ****************************************

  *** CAVITY CALCULATION - 1 ***       *** CAVITY CALCULATION - 2 ***
   CONC (UG/M**3)     =    .0000        CONC (UG/M**3)     =    .0000
   CRIT WS @10M (M/S) =    99.99        CRIT WS @10M (M/S) =    99.99
   CRIT WS @ HS (M/S) =    99.99        CRIT WS @ HS (M/S) =    99.99
   DILUTION WS (M/S)  =    99.99        DILUTION WS (M/S)  =    99.99
   CAVITY HT (M)      =     9.93        CAVITY HT (M)      =     9.60
   CAVITY LENGTH (M)  =    35.28        CAVITY LENGTH (M)  =    27.80
   ALONGWIND DIM (M)  =    27.20        ALONGWIND DIM (M)  =    42.70

 CAVITY CONC NOT CALCULATED FOR CRIT WS > 20.0 M/S.  CONC SET = 0.0

 ****************************************
       END OF CAVITY CALCULATIONS
 ****************************************

      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************

  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   -------   -------
 SIMPLE TERRAIN      57.76         1063.        0.

 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************



                                                                      01/11/10
                                                                      13:11:03
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 96043 ***

 Engine-rural

 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =      1.00000
    STACK HEIGHT (M)       =       9.5500
    STK INSIDE DIAM (M)    =        .3000
    STK EXIT VELOCITY (M/S)=      61.6814
    STK GAS EXIT TEMP (K)  =     743.1500
    AMBIENT AIR TEMP (K)   =     293.0000
    RECEPTOR HEIGHT (M)    =        .0000
    URBAN/RURAL OPTION     =        RURAL
    BUILDING HEIGHT (M)    =       6.0500
    MIN HORIZ BLDG DIM (M) =      10.0000
    MAX HORIZ BLDG DIM (M) =      31.7500

 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

    STACK EXIT VELOCITY WAS CALCULATED FROM
    VOLUME FLOW RATE =   4.3600000     (M**3/S)

 BUOY. FLUX =    8.244 M**4/S**3;  MOM. FLUX =   33.751 M**4/S**2.

 *** FULL METEOROLOGY ***

 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************

 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.   .0000        1     1.0    1.0   320.0  113.78    2.72    2.69    NO
    100.   79.55        4    15.0   15.0  4800.0   14.19    8.31    8.83    HS
    200.   44.53        4    15.0   15.0  4800.0   16.50   15.69   12.23    HS
    300.   39.32        4    10.0   10.0  3200.0   19.97   22.81   15.54    HS
    400.   34.53        4     8.0    8.0  2560.0   22.58   29.69   18.65    HS
    500.   29.34        4     8.0    8.0  2560.0   22.58   36.34   21.52    HS
    600.   25.86        4     5.0    5.0  1600.0   30.40   43.13   22.03    NO
    700.   24.43        4     5.0    5.0  1600.0   30.40   49.55   24.76    NO
    800.   22.68        4     4.5    4.5  1440.0   32.71   55.97   27.59    NO
    900.   21.15        4     4.0    4.0  1280.0   35.61   62.33   30.39    NO
   1000.   19.78        4     3.5    3.5  1120.0   39.33   68.66   33.20    NO

 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
     47.   114.3        4    15.0   15.0  4800.0   12.40    4.23    6.29    HS

  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED



  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

 ****************************************
      *** REGULATORY (Default) ***
     PERFORMING CAVITY CALCULATIONS
   WITH ORIGINAL SCREEN CAVITY MODEL
           (BRODE, 1988)
 ****************************************

  *** CAVITY CALCULATION - 1 ***       *** CAVITY CALCULATION - 2 ***
   CONC (UG/M**3)     =    .0000        CONC (UG/M**3)     =    .0000
   CRIT WS @10M (M/S) =    99.99        CRIT WS @10M (M/S) =    99.99
   CRIT WS @ HS (M/S) =    99.99        CRIT WS @ HS (M/S) =    99.99
   DILUTION WS (M/S)  =    99.99        DILUTION WS (M/S)  =    99.99
   CAVITY HT (M)      =     7.18        CAVITY HT (M)      =     6.05
   CAVITY LENGTH (M)  =    22.89        CAVITY LENGTH (M)  =    12.38
   ALONGWIND DIM (M)  =    10.00        ALONGWIND DIM (M)  =    31.75

 CAVITY CONC NOT CALCULATED FOR CRIT WS > 20.0 M/S.  CONC SET = 0.0

 ****************************************
       END OF CAVITY CALCULATIONS
 ****************************************

      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************

  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   -------   -------
 SIMPLE TERRAIN      114.3           47.        0.

 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************



                                                                      01/11/10
                                                                      15:20:33
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 96043 ***

 46254-flare

 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        FLARE
    EMISSION RATE (G/S)    =      1.00000
    FLARE STACK HEIGHT (M) =       4.9000
    TOT HEAT RLS (CAL/S)   =      .211715E+07
    RECEPTOR HEIGHT (M)    =        .0000
    URBAN/RURAL OPTION     =        RURAL
    EFF RELEASE HEIGHT (M) =       9.7159
    BUILDING HEIGHT (M)    =       6.0500
    MIN HORIZ BLDG DIM (M) =      10.0000
    MAX HORIZ BLDG DIM (M) =      31.7500

 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

 BUOY. FLUX =   35.103 M**4/S**3;  MOM. FLUX =   21.405 M**4/S**2.

 *** FULL METEOROLOGY ***

 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************

 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.   .0000        1     1.0    1.0   320.0  318.70    2.21    2.18    NO
    100.   57.65        4    20.0   20.0  6400.0   14.39    8.36    8.88    HS
    200.   29.20        4    20.0   20.0  6400.0   17.71   15.77   12.34    HS
    300.   18.85        4    20.0   20.0  6400.0   20.49   22.86   15.61    HS
    400.   13.47        4    20.0   20.0  6400.0   22.97   29.73   18.72    HS
    500.   10.81        4    20.0   20.0  6400.0   24.20   36.41   21.65    HS
    600.   9.537        4    15.0   15.0  4800.0   29.99   43.12   24.73    HS
    700.   8.588        4    15.0   15.0  4800.0   29.99   49.54   27.40    HS
    800.   7.689        4    10.0   10.0  3200.0   40.61   56.27   30.74    HS
    900.   7.265        4    10.0   10.0  3200.0   40.61   62.51   33.27    HS
   1000.   6.682        4    10.0   10.0  3200.0   40.61   68.70   34.06    HS

 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
     19.   98.86        4    20.0   20.0  6400.0   10.68    1.92    4.39    HS

  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB



 ****************************************
      *** REGULATORY (Default) ***
     PERFORMING CAVITY CALCULATIONS
   WITH ORIGINAL SCREEN CAVITY MODEL
           (BRODE, 1988)
 ****************************************

  *** CAVITY CALCULATION - 1 ***       *** CAVITY CALCULATION - 2 ***
   CONC (UG/M**3)     =    .0000        CONC (UG/M**3)     =    .0000
   CRIT WS @10M (M/S) =    99.99        CRIT WS @10M (M/S) =    99.99
   CRIT WS @ HS (M/S) =    99.99        CRIT WS @ HS (M/S) =    99.99
   DILUTION WS (M/S)  =    99.99        DILUTION WS (M/S)  =    99.99
   CAVITY HT (M)      =     7.18        CAVITY HT (M)      =     6.05
   CAVITY LENGTH (M)  =    22.89        CAVITY LENGTH (M)  =    12.38
   ALONGWIND DIM (M)  =    10.00        ALONGWIND DIM (M)  =    31.75

 CAVITY CONC NOT CALCULATED FOR CRIT WS > 20.0 M/S.  CONC SET = 0.0

 ****************************************
       END OF CAVITY CALCULATIONS
 ****************************************

      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************

  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   -------   -------
 SIMPLE TERRAIN      98.86           19.        0.

 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************



                                                                      01/21/10
                                                                      08:21:15
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 96043 ***

 boiler

 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =      1.00000
    STACK HEIGHT (M)       =       8.0000
    STK INSIDE DIAM (M)    =        .4572
    STK EXIT VELOCITY (M/S)=       1.6393
    STK GAS EXIT TEMP (K)  =     463.1500
    AMBIENT AIR TEMP (K)   =     293.0000
    RECEPTOR HEIGHT (M)    =        .0000
    URBAN/RURAL OPTION     =        RURAL
    BUILDING HEIGHT (M)    =       6.0500
    MIN HORIZ BLDG DIM (M) =      10.0000
    MAX HORIZ BLDG DIM (M) =      31.7500

 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

    STACK EXIT VELOCITY WAS CALCULATED FROM
    VOLUME FLOW RATE =   570.25000     (ACFM)

 BUOY. FLUX =     .309 M**4/S**3;  MOM. FLUX =     .089 M**4/S**2.

 *** FULL METEOROLOGY ***

 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************

 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.   .0000        0      .0     .0      .0     .00     .00     .00    NA
    100.   1603.        4     1.5    1.5   480.0    9.07    8.20    7.03    SS
    200.   1111.        4     1.0    1.0   320.0   11.12   15.56   10.41    SS
    300.   742.3        4     1.0    1.0   320.0   11.12   22.61   13.53    SS
    400.   519.6        4     1.0    1.0   320.0   11.12   29.45   16.64    SS
    500.   416.2        6     1.0    1.0 10000.0   17.69   17.97   10.62    SS
    600.   408.9        6     1.0    1.0 10000.0   17.69   21.24   11.71    SS
    700.   389.1        6     1.0    1.0 10000.0   17.69   24.46   12.73    SS
    800.   365.3        6     1.0    1.0 10000.0   17.69   27.63   13.71    SS
    900.   337.3        6     1.0    1.0 10000.0   17.69   30.78   14.37    SS
   1000.   314.1        6     1.0    1.0 10000.0   17.69   33.88   15.22    SS

 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
     32.   2679.        6     2.5    2.5 10000.0    8.45    1.45    4.16    SS

  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED



  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

 ****************************************
      *** REGULATORY (Default) ***
     PERFORMING CAVITY CALCULATIONS
   WITH ORIGINAL SCREEN CAVITY MODEL
           (BRODE, 1988)
 ****************************************

  *** CAVITY CALCULATION - 1 ***       *** CAVITY CALCULATION - 2 ***
   CONC (UG/M**3)     =    1462.        CONC (UG/M**3)     =    .0000
   CRIT WS @10M (M/S) =     4.75        CRIT WS @10M (M/S) =    99.99
   CRIT WS @ HS (M/S) =     4.75        CRIT WS @ HS (M/S) =    99.99
   DILUTION WS (M/S)  =     2.37        DILUTION WS (M/S)  =    99.99
   CAVITY HT (M)      =     7.18        CAVITY HT (M)      =     6.05
   CAVITY LENGTH (M)  =    22.89        CAVITY LENGTH (M)  =    12.38
   ALONGWIND DIM (M)  =    10.00        ALONGWIND DIM (M)  =    31.75

 CAVITY CONC NOT CALCULATED FOR CRIT WS > 20.0 M/S.  CONC SET = 0.0

 ****************************************
       END OF CAVITY CALCULATIONS
 ****************************************

      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************

  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   -------   -------
 SIMPLE TERRAIN      2679.           32.        0.

 BLDG. CAVITY-1      1462.           23.       --  (DIST = CAVITY LENGTH)

 BLDG. CAVITY-2      .0000           12.       --  (DIST = CAVITY LENGTH)

 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************
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