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4 Export of Emission Data from Access File
4.1 Power Plant

Open “StationarySources.mdb” and after right-clicking “Q_PowerPlant_Emission_Inventory” query, click
[Design View].

After right-clicking on the area that table is displayed, click [Show Table].

PowerPlantlnventory_2014_Maonref97
= Y
OBJECTID =
Name QL SQL View
StackDiameter_mm .
StackHeight_m Datasheet View
GasTemp_degree = Show Table...
Gassnesd mn b ﬂ =
;1 Parameters...
GY QueyType |

S0L Specific »

dh

Relationships...

@

Properties...

|
el

Close

Select “PowerPlantinventory_2015 Amgalan_MonRef97” table in [Tables] tab and click [Add].

Show Table | .

Tables | Queries | Both

PowerPlantInventory_2013_MonRefa7 -
PowerPlantInventory_2013_MonRefd7_Shape_Index
PowerPlantInventory_2014 MonRefa7
PowerPlantInventory_2014_MonRefa7_arid 1km
PowerPlantInventory_2014_MonRefa7_arid1km_Shape_Index
PowerPlantInventory_2014_MonRef37_Shape_Index
PowerPlantInventory_2015

PowerPlantInventory 2015 Amgalan

. X an_Monrefa7_Shape_Index
PowerPlantinventory_2015_Amgalan_WG584
PowerPlantInventory_2015_Amagalan_WG584_Shape_Index
PowerPlantInventory_2015_MonRefa7
PowerPlantInventory_2015_MonRefa7_Shape_Index
PPandHOB_Emission_2014_ByGrid 5

Add ] ’ Close ]
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Apply the setting of each field to the items of “PowerPlantinventory 2015 Amgalan_MonRef97” table.

Field:
Table:
Sort:
Show:
Criteria:
ar:

Field:
Table:
Sort:
Show:
Criteria:
or:

Field:
Table:
Sort:
Show:
Criteria:
ar:

Field:
Table:

Sort:
Show:
Criteria:
ar:

Is] StackDiameter mm StackHeightm GasTemp_degree GazSpeed mps Longitude m Latitude_m Ptn_Jan
FowerPlantinwentory 20 PowerPlantinwentory 20 PowerPlantinwventory 20 PowerPlantinventory 20 PowerPlantinwe ntory 20 PowerPlantinventory 20 Powe rPlantinwve ntory 20 PowerPlan tinwe ntary 20
Ftn_Jan Fin Feb Fin Mar Pin_spr Pin May Pin_Jun Ftn_Jul Pin_sug
PowerPlantinwentory 20 PowerPlantinwe ntory 20 PowerPlantinventory 20 PowerPlantinue ntory 20 PowerPlan tinve ntory 20 PowerPlan tinwentory 20 Powe rPlan tinwe ntory 20 Powe rPlantinoventory 20
Ptn_Jul Pin_Aue Ptn Sep Ptn Oct Pin Now Pin Dec SO2TPY S02TPY MO TP
FowmerPlantinwventory 20 PowerPlantinwventory 20 PowerPlantinve ntory 20 PowerPlantinventory 20 PowerPlantinen tory 20 PowerPlantine ntory 20 PowerPlan tinventory 20 Powe rPlantinen tory 20
Ptn Oct Pin Mow Pin Dec SO2 TP S02TPY MO TP TSP TPY PMIOTPY CO_TPY

FowerPlantinwventory 20 PowerPlantine ntory 20 Powe rPlan tinventory 20 Powe rPlantine ntory 20 Powe rPlan tinventory 20 Powe rPlantinen tory 20 PowerPlan tinwentory 20 Powe rPlantinen tory 20

To delete the old table, right-click this table and click [Remove Table].

PowerPlantlnventory_2014_Monrefd7

B Properties...

|3

Remove Table

StackDiameter_mm

StackHeight_m

GasTemp_degree

GasSpeed_mps

Latitude_degree

Longitude_degree

Longitude_m

Latitude_m

FuelConsumption_TPY b

Click [Make Table] in [Design] tab

Set the table name (Here it is “PowerPlant_Emission_2015 Amgalan”).
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Click [Run] and make new table.

Click [Yes].

Select the created table and click [Export]-[Excel] in [Design] tab.

After setting the file save location at [Browse], click [OK].

Click [Close].
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4.2 HOB

Open “StationarySources.mdb” and after right-clicking “Q_HOB_Emission_Inventory 2014” query, click
[Design View].

After right-clicking on the area that table is displayed, click [Show Table].

Select “HOBInventory 2015 MonRef97” table in [Tables] tab and click [Add].
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Apply the setting of each field to the items of “HOBInventory 2015 MonRef97” table.

Field: |ID1 |;| Diametar_ mm height Temperature offlue gas| Welocity offiue gas xm “m A
Table: |HOEInwentory 2015 o HOBInventory 2015 ko) HOBInven tory 2015 ko HOB nwentory 2015 ko HOBIn ven tory 2015 o HOBInwentary 2015 Mo HOBInventory 2015 k =
Sort: | Ascending
Show: [=]
Cititeria:
o
Field: | Jam FEE AR APR b AT U JUL <
Table: |HOEInwentory 2015 Mo HOBInwentory 2015 Mo HOBInwentory 2015 Mo HOBInwen tary 2015 Mo HOBInven tory 2015 Mo HOBInventory 2015 Mol HOBInwventory 2015 =
Sort:
Sz ] &
Criteria:
ar:
Fiald: | ALUG SEP Oct MO DEC_ SO TPY MO TP &
Table: |HOEInwventory 20156 Mo HOBInwentory 2015 Mo HOBInwentory 2015 Mo HOBInventory 2015 Mo HOBlnventory 2015 Mo HOBInventory 2015 Mo HOBInventory 2016 v =
Sort:
Shom: @
Criteria:
or:
Field: |DEC. 502 TRY MO TR Dust TR Fr10_TFY CO TR <
Table: |HOEInwentory 2015 ko HOBInwentory 2015 o HOBInventory 2015 Mo HOBIn ven tory 2015 ko HOBInventory 2015 Mo HOBEInventory 2015 Mo =
Sort:
Show: @ ] ]
Criteria:
ar:

To delete the old table, right-click this table and click [Remove Table].

HOBInventory_2014_MonRef97

3

Remove Table

ff  Properties...
Bailer_id
maodel
capacity
h tune id 4

Click [Make Table] in [Design] tab
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Set the table name (Here it is “HOB_Emission_2015").

Click [Run] and make new table.

Click [Yes].

Select the created table and click [Export]-[Excel] in [Design] tab.

After setting the file save location at [Browse], click [OK].
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Click [Close].

4.3 CFWH

Select the table organizing emissions by grid and click [Export]-[Excel] in [Design] tab (Here it is
“CFWH_emis_gridlkm_2015" table).

After setting the file save location at [Browse], click [OK].

-43 - SUURI-KEIKAKU CO., LTD.



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia
Technical Manual 08 Manual for Conducting and Updating of Dispersion Simulation

Click [Close].

4.4 Small Stove for Household

Select the table organizing emissions by grid and click [Export]-[Excel] in [Design] tab (Here it is
“GerEmisByKhoroo_2015_ByGrid” table).

After setting the file save location at [Browse], click [OK].
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Click [Close].

45 Mobile Sources
4.5.1 Vehicle Exhaust Gas in Major Road

Select the table organizing emissions by grid and click [Export]-[Excel] in [Design] tab (Here it is
“t67_EmissionMajorRoadByLink_LineSource” table).

After setting the file save location at [Browse], click [OK].
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Click [Close].

4.5.2 Fuqitive Dust by Travelling Vehicle in Major Road

Select the table organizing emissions by grid and click [Export]-[Excel] in [Design] tab (Here it is
“t67_EmissionMajorRoadByLink_LineSource FD” table).

After setting the file save location at [Browse], click [OK].
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Click [Close].

4.5.3 Vehicle Exhaust Gas in Minor Road

Select the table organizing emissions by grid and click [Export]-[Excel] in [Design] tab (Here it is
“t72_EmissionMinorRoadByGrid” table).

After setting the file save location at [Browse], click [OK].
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Click [Close].

4.5.4 Fuqitive Dust by Travelling Vehicle in Minor Road (Paved Road)

Select the table organizing emissions by grid and click [Export]-[Excel] in [Design] tab (Here it is
“t75_EmissionMinorRoadByGrid_FD_Paved” table).

After setting the file save location at [Browse], click [OK].
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Click [Close].

45,5 Fuqitive Dust by Travelling Vehicle in Major Road(Unpaved Road)

Select the table organizing emissions by grid and click [Export]-[Excel] in [Design] tab (Here it is
“t75_EmissionMinorRoadByGrid_FD_Unpaved” table).

After setting the file save location at [Browse], click [OK].
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Click [Close].

4.6 Other Source (Fugitive Ash from Ash Pond of Power Plant)

Select the table organizing emissions by grid and click [Export]-[Excel] in [Design] tab (Here it is
“PPAsh_emis_gridlkm_2015" table).

After setting the file save location at [Browse], click [OK].
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Click [Close].
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5 Converting to the Source Input Format for CALPUFF
5.1 Point Source

Open the Excel file in export destination folder and the file of elevation data by grid (UB_altitude.xIsx).

Copy “sheetl-1” of “UB_altitude.xlIsx” to the Excel file in export destination folder

Add columns to calculate the emissions of SO2, SO4 and NO3.

Input formulas to calculate the emission of SO4 and NO3.

S04 Emission =SO2 Emission x conversion ratio from SO2 to SO4 x 96/64
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SO2 Emission = SO2 Emission x (1- conversion ratio from SO2 to SO4)

NO3 Emission =PM10 Emission x NO3 contribution ratio by composition analysis of PM10

Click [Filter] in “Data” tab and add filter function to the first row.

Select ”¥” at [X_m] and [Y_m] and filter in calculation range in east-west and south-north directions.
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ght [v|Temperi~|Velocity~|X_m [+|Y_m [+[JAN [+|FEB
‘El Sort Smallest to Largest |5312456 1
il Sort Largest to Smallest l5312456 1
Sort by Color * 1 5312329 1
® 5311623 1
5311623 1
Mumber Filters » Equals...
Search 0 Does Mot Equal...

[ (Select All)
-[¥]617268.6104 3
-[¥]621377.7626 M
7] 6215094598 Less Than...

[ 622246,4626 Less Than Or Equal Ta...
625282724
-[¥]625350.7637
-[#|625780.2723 Top 10...
-[¥]625912.3798

-[w] 625917.5834 -
[ Below Average

»

Greater Than...

Greater Than Or Equal To...

Between...

Above Average

[ K ][ Cancel ] Custom Filter...
5311780 1

nper | Velocity~|X_m [xY_m [+|JAN - | FEB | MAR

14)  Sort Smallest to Largest 1 1
g il Sort Largest to Smallest 1 1
Sort by Color » 1 1
& 1 1
1 1
Mumber Filters 3 Equals...
Search 0 Does Mot Equal...
- [v] (Select All) -~ Greater Than...

-[¥] 5300721088 m
-[¥] 5302003.666
5302245.227 Less Than..,

Greater Than Or Equal To...

5302682, 163 Less Than Or Egual Ta...
5302674.174
5303492.981 Between...

¥ --[#] 5303503, 405 Top 10..

j 5303807.916 Above Average
1 [ 5304607.579 < - i

: [ Below Average
{ [ oK ] [ Cancel Custom Filter...

f 1 1

Select ”V¥” at [SO2_TPY] and filter to point source that SO2 emission is not zero.

~|NOV [-|DEC_ [-]S02_TP[~|
‘El Sort Smallest to Largest
il Sort Largest to Smallest

Sort by Color 4

J,\
Mumber Filters b
Search P
-] (Select All) -~

0.021506926
061277337
067376434
073333632
0.082693668
03275524

094927297
0,110750442

Mflm smmmmmm——

OK ] [ Cancel
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Only rows extracted by the above filter function are displayed

Copy the point sources generated by filter function and paste them on another sheet, and set the name of each

sheet to "13b" and "13d".

Using the "13b" sheet, create the string information on point sources (13b) among CALPUFF input data. First,
delete monthly operation patterns that are unnecessary for creating “13b”.

|‘._7_" H ) - |= HOB_Emission_2015.xlsx - Microsoft Excel ‘ = ‘ = &‘
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team @ e = B OER
B2 - I | 400
A B C D E F G H 1 J K L M N =
1 ID1 Diameter_ height Temperati Velocity_c X_m Y_m SO2_TPY S02_corr S04 NOx_TPY Dust_TPY PM10_TP'NO3 E
A 1. 400! 10 98.2667 8.23333 641036 5312456 3.75252 3.56489 0.2873 0.47707 0.42006 0.27304 0.0004¢
3 2 250 10 98.2667 8.23333 641036 5312456 3.75252 3.56489 0.2873 0.47707 0.42006 0.27304 0.0004¢
4 3 500 15 266.15 7.86667 640813 5312329 3.60724 3.42688 0.27618 096156 12.7567 8.29184 (0.0149:
5 4 500 15 79.55 6.1 639599 5311623 0.51404 0.48834 0.03936 0.09276 0.13922 0.0905 0.0001¢
6 5 500 15 79.55 6.1 639599 5311623 1.2337 1.17201 0.09445 0.22262 0.33414 0.21719 0.0003¢
7 6 500 10 79.55 6.1 639606 5311593 3.12708 2.97073 0.23942 0.56429 0.84695 0.55052 0.0009¢
8 7 500 10 79.55 6.1 639606 5311593 3.12708 2.97073 0.23942 0.56429 0.84695 0.55052 0.0009¢
9 8 400 14 76.0333 18.6833 635879 5307670 0.08269 0.07856 0.00633 0.01071 0.85098 0.55313 0.001
10 9 400 14.6 76.0333 18.6833 635862 5307608 0.1329 0.12626 0.01018 0.01722 1.36764 0.88897 0.001¢
11 10 400 13 76.0333 18.6833 635772 5307719 0.11075 0.10521 0.00848 0.01435 1.1397 0.7408 0.0013:
12 11 800 13 76.0333 186833 635539 5307622 0.07383 0.07014 0.00565 0.00956 0.7598 0.49387 0.0008¢
W « » W[ HOB_Emission_2015 - Sheetl-1 | 13b ~13d %2 [ il ] 3
Ready | 3 | [EOm us (=) [ (+)
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Three columns are added to the sheet on which the data is copied, and value of elevation data for each grid
according to the coordinates is extracted. Calculate the grid positions specified by the coordinates in the first
two columns, and enter an equation to calculate the value of elevation data by grid referenced from “sheet1-1"

according to these values in the last one column.

@' [ R |+ HOB_Emission_2015.xlsx - Microsoft Excel | = ‘ =g X

m Home Insert Page Layout Formulas Data Review View Developer Acrobat Team 2 e o e 23

H2 - fe | =ROUNDDOWN(F2,-3)/1000 v

A B C D E F G H | J K L M *

1 |ID1 Diameter_ height Temperati Velocity_cX_m Y_m GridX GridY Altitude SO02_TPY S02_corr S04 NE
A 1 400 10 98.2667 8.23333 0641036 5312456' 641! 5312 13505 3.75252 3564839 0.2873 (
3 2 250 10 98.2667 8.23333 641036 5312456 641 5312 13505 3.75252 356483 0.2873 (
4 3 500 15 266.15 7.86667 640813 5312329 640 5312 1398 3.60724 342688 0.27618 (
5 4 500 15 79.55 6.1 639599 5311623 639 5311 1366 0.51404 048834 0.03936 (
6 5 500 15 79.55 6.1 639599 5311623 639 5311 1366 1.2337 1.17201 0.09445 (
7 6 500 10 79.55 6.1 639606 5311593 639 5311 1366 3.12708 297073 0.23942 (
g 7 500 10 79.55 6.1 639606 5311593 639 5311 1366 3.12708 297073 0.23942 (
9 g 400 14 76.0333 18.6833 635879 5307670 635 5307 1269.5 0.08269 0.07856 0.00633 (
10 9 400 146 76.0333 18.6833 635862 5307608 635 5307 1269.5 0.1329 0.12626 0.01018 (

11 10 400 13 76.0332 18.6833 635772 5307719 635 5307 1269.5 m=.11075 0.10521 0.00848 (
M 4 » W[ HOB_Emission_2015 Sheetii | 13b 13d %2 4] [ ] »
Ready | P | |[F@m 5% = " {+)

\}_—(" =9~ |= HOB_Emission_2015.xlsx - Microsoft Excel | = ‘ =f X

Home Insert Page Layout Formulas Data Review View Developer Acrobat Team &2 e o B 22

12 - F | =ROUNDDOWN({G2,-3)/1000 v

A B C D E F G H | J K L M *

1 |ID1 Diameter_ height Temperati Velocity_c¥_m Y_m GridX GridY Altitude S02_TPY S02_corr 504 NE
A 1 400 10 98.2667 8.23333 641036 5312456 641| 5312! 1350.5 3.75252 3.56489 0.2873 (
3 2 250 10 98.2667 8.23333 641036 5312456 641 5312 13505 3.75252 356483 0.2873 (
4 3 500 15 266.15 7.86667 640813 5312329 640 5312 1398 3.60724 342688 0.27618 (
5 4 500 15 79.55 6.1 639599 5311623 639 5311 1366 0.51404 048834 0.03936 (
6 5 500 15 79.55 6.1 639599 5311623 639 5311 1366 1.2337 117201 0.09445 (
7 6 500 10 79.55 6.1 639606 5311593 639 5311 1366 3.12708 2.97073 0.23942 (
8 7 500 10 79.55 6.1 639606 5311593 639 5311 1366 3.12708 297073 0.23942 (
9 8 400 14 76.0333 18.6833 635879 5307670 635 5307 1269.5 0.08269 0.07856 0.00633 (
10 9 400 146 76.0333 186833 635862 5307608 635 5307 1269.5 0.1329 0.12626 0.01018 (

11 10 400 13 76.0333 18.6833 635772 5307719 635 5307 1269.5 p=.11075 0.10521 0.00848 (
W 4 » ¥ | HOB_Emission_2015 Sheet1-1 | 13b 13d ¥2 nEN il ] »
Ready | B2 | |[EEE 5% =) ) ()

\l_—(" =9 |= HOB_Emission_2015xlsx - Microsoft Excel |ﬂlﬂ—hj

m Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e = e 2

12 - fe | =VLOOKUP(12,'Sheet1-1'1$AS1:5A1529,H2-621) v

A B c D E F G H I ! K L M =

1 |ID1 Diameter_ height Temperati Velocity_c X_m Y_m GridX GridY Altitude SO2_TPY SO2_corr S04 NE
A 1 400 10 98.2667 8.23333 641036 5312456 641 5312' 135[}.5! 3.75252 3.56489 0.2873 (
3 2 250 10 98.2667 8.23333 641036 5312456 641 5312 1350.5 3.75252 3.56489 0.2873 (
4 3 500 15 266.15 7.86667 640813 5312329 640 5312 1398 3.60724 342688 0.27618 (
5 4 500 15 79.55 6.1 639599 5311623 639 5311 1366 051404 0.48834 0.03936 (
6 5 500 15 79.55 6.1 639599 5311623 639 5311 1366  1.2337 117201 0.09445 (
7 6 500 10 79.55 6.1 639606 5311593 639 5311 1366 3.12708 2.97073 0.23942 (
8 7 500 10 79.55 6.1 639606 5311593 639 5311 1366 3.12708 2.97073 0.23942 (
9 8 400 14 76.0333 18.6833 635879 5307670 635 5307 12695 0.08269 0.07856 0.00633 (
10 9 400 14.6 76.0333 18.6833 635862 5307608 635 5307 12695 0.1329 0.12626 0.01018 (

11 10 400 13 76.0333 18.6833 635772 5307719 635 5307 12695 m=i.11075 0.10521 0.00848 (,
W 4 » M| HOB_Emission_2015 Sheeti-1 | 13b 13d ~¥23 [ 1 | »
Ready | 2 | |[EDm 115 () [} (+)

Insert a column before [ID] column and add serial number.
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ﬁ_—'," = |= HOB_Emission_2015.xlsx - Microsoft Excel | = ‘ =] ﬂh1
m Home Insert Page Layout Formulas Data Review View Developer Acrobat Team 2 @ o B 3
A2 - 1 v
[A] B c D E F 6 H [ J K L M N -
1 UID ID1 Diameter_ height Temperat Velocity_c X_m Y_m GridX GridY Altitude SO02_TPY S02_corr S04 E
2 1 1 400 10 98.2667 8.23333 641036 5312456 641 5312 1350.5 3.75252 3.56489 0.28
T 2 2 250 10 98.2667 8.23333 641036 5312456 641 5312 1350.5 3.75252 3.56489 0.28
T 3 3 500 15 266.15 7.86667 640813 5312329 640 5312 1398 360724 342688 0.276
Z 4 4 500 15 79.55 6.1 639599 5311623 639 5311 1366 051404 0.48834 0.039
L 5 5 500 15 79.55 6.1 639599 5311623 639 5311 1366 1.2337 1.17201 0.094.
L 3] [ 500 10 79.55 6.1 639606 5311593 639 5311 1366 3.12708 297073 0.239.
i 7 7 500 10 79.55 6.1 639606 5311593 639 5311 1366 3.12708 297073 0.239.
|1 9| 8 g 400 14 76.0332 18.6833 635879 5307670 635 5307 1269.5 0.08269 0.07856 0.006:
|10 9 9 400 146 76.0333 18.6833 635862 5307608 635 5307 1269.5 0.1329 0.12626 0.010
11| 10|, 10 400 12 76.0333 18.6833 635772 5307719 635 5307 1269.5 0.11075 0.10521 0.008-_
W 4 » M| HOB_Emission_2015 -~ Sheetl-1 | 13b /13d %2 e w1 - »
Ready | ,ﬂ | Average: 131 Count: 261 Min:1  Max 261 Sum: 34191 | EH|[E] £ 1153 T U -!-

Create string of information on point source to be inserted in CALPUFF input file. Input the formulas to each
column as follows. The contents of “<>" are column names, and when entering these formulas, specify the
corresponding cell.

=CONCATENATE(<UID>," SRCNAM = stac”, TEXT(<ID1>,"0000")," "

=CONCATENATE(<UID>"t X = "<X_m>/1000,"",<Y_m>/1000,",",< height>"," <Altitude>",",
TEXT(<Diameter_mm>/1000,"0.###"),",", TEXT(<Velocity_of flue_gas>,"0.###"),",", TEXT(<Temperature_
of_flue_gas>+273.15,"0.###"),",0,", TEXT(<SO2_corr>/(365*24*3600)*10"6,"0.00000E+00™),",", TEXT(<SO
4>/(365*24*3600)*10/6,"0.00000E+00"),",", TEXT(<NOx_TPY>/(365*24*3600)*10"6,"0.00000E+00"),",",
TEXT(<Dust_TPY>/(365*24*3600)*1076,"0.00000E+00"),",0,", TEXT(<PM10_TPY>/(365*24*3600)*10"6,
"0.00000E+00"),",", TEXT(<NO3>/(365*24*3600)*10"6,"0.00000E+00"),",", TEXT(<CO_TPY>/(365*24*36
00)*1076,"0.00000E+00")," 1"

=CONCATENATE(<UID>,"! SIGYZI = 10007,20% 1"
=CONCATENATE(<UID>"! ZPLTFM = 0 I")
=CONCATENATE(<UID>,"! FMFAC = 1.0 I")
IEND!

7 Set 1000 in power plant and 800 in HOB.
8 Set 20 in PP2 and PP3 (75 t/h), 30 in PP3 (220t/h), 100 in PP4 and Amgalan Heat Supply Station, and 70 in HOB.
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\1—‘“ H9- 2 HOB_Emission_2015xlsx - Microsoft Excel | — ‘ (50 S
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team 2 e o B 3
u2 - F | =CONCATENATE(AZ,"l X = ",G2/1000,",",H2/1000,",",D2,"," K2,",", TEXT(C2/1000,"0.#4#"),",", TEXT(F2,"0.4##"),"," TEXT( PS
E2+273.15,"0.858"),",0,", TEXT(M2/(365%24*3600) *10~6,"0.00000E+00"),",", TEXT(N2/(365* 24*3600) * 106, "0.00000E+00"),
" " TEXT{02/(365*24*3600) *106,"0.00000E+00"), ", ", TEXT(R2/(365*24*3600) *10°6,"0.00000E+00"),",0," TEXT(P2/(365%24*
3600)*1046,"0.00000E+00"),",", TEXT({Q2/(365%24*3600) *1046, "0.00000E+00"),",", TEXT(S2/(265%24*3600)*10"6,"0.00000E+
00")," I") -
A B S T | u | v w X Y 4
1 |UID ID1 CO_TPY E
A 1 1| 9.25038 1! SRCNAM = stac0001 ! |1! X= 641.0362324,5312.4 1! SIGYZI = 800,70 ! 1! ZPLTFV 1! FMFAC !END!
3 2 2| 9.25038 2! SRCNAM = stac0002 ! 21 X=641.0362324,5312.4 2! SIGYZI = 800,70 ! 2! ZPLTFIV 2! FMFAC !END!
4 3 3| 15.6496 3! SRCNAM = stac0003 ! 3! X =640.8134043,5312.3 3! SIGYZI = 800,70 ! 3! ZPLTFIV 3! FMFAC !END!
5 4 4| 3.94535 4! SRCNAM = stac0004 ! 4! X =639.5988574,5311.6 4! SIGYZI = 800,70 ! 4! ZPLTFIV 4! FMFAC !END!
6 5 5| 9.46885 5! SRCNAM = stac0005 ! 5! X =639.5988574,5311.6 5! SIGYZI = 800,70 ! 5! ZPLTFIV 5! FMFAC !END!
7 6 6| 24.0009 6! SRCNAM = stac0D06 ! 6! X =639.6062379,5311.5 6! SIGYZ| = 800,70 ! 6! ZPLTFN 6! FMFAC 'END!
8 7 7| 24.0009 7! SRCNAM = stac0D07 ! 71 X =639.6062379,5311.5 7! SIGYZ| = 800,70 ! 71 ZPLTFN 7! FMFAC 'END!
9 g 8| 1.33924 8! SRCNAM = stacO008 ! 8! X =635.8792141,5307.6 8! SIGYZI = 800,70 ! 8! ZPLTFIV 8! FMFAC !END!
10 9 9| 2.15235 9! SRCNAM = stac0009 ! 9! X =635.8615862,5307.6 9! SIGYZI = 800,70 ! 9! ZPLTFIV 9! FMFAC !END!
11| 10 10| 1.79363 10! SRCNAM =stac0010! 10! X =635.7716535,5307. 10! SIGYZI = 800,70 ! 10! ZPLTF 10! FMFA !END! E
M 4 » M| HOB_Emission_2015 Sheet1-1 | 13b 13d ~¥2 []4 1l | »
Ready | P | |[EDmm s =) {J (+)

Copy the created strings and paste them the relevant part of CALPUFF input file.

Since boundary between cells is pasted as tab, replace tab with new line.

Create of “13d”
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Source ID and monthly operating pattern is the only necessary column, so delete other lines.

Insert a column before [ID] column and add serial number.

Create strings by pollutant setting operating pattern.
=CONCATENATE(<UID>,"! SRCNAM = stac", TEXT(<ID1>,"0000")," ")
=CONCATENATE(<UID>,"! IVARY =2 1")

=CONCATENATE(<UID>" <Pollutant> = " TEXT(<JAN>,"0.0000"),",

" TEXT(<FEB>,"0.0000"),",", TEXT(<MAR>,"0.0000"),", ,TEXT(<APR> '0.0000"),"," TEXT(<MAY>,"0.0
000"),"," TEXT(<JUN>,"0.0000"),"," TEXT(<JUL>,"0.0000")," ", TEXT(<AUG>,"0.0000")," " TEXT(<SEP>
"0.0000"),"," TEXT(<OCT>,"0.0000"),"," TEXT(<NOV>,"0.0000"),",", TEXT(<DEC>,"0.0000")," 1"

IEND!

Since operating pattern needs to be created by pollutant, definition of “Unique ID” differs.
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Pollutant Unique ID
SO2 (<UID>-1)*7+1
S04 (<UID>-1)*7+2
NOX (<UID>-1)*7+3
NO3 (<UID>-1)*7+4
TSP (<UID>-1)*7+5
PM10 (<UID>-1)*7+6
CoO (<UID>-1)*7+7
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Copy the created strings and paste them the relevant part of CALPUFF input file.

Since boundary between cells is pasted as tab, replace tab with new line.
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5.2 Area Source

Open the Excel file in export destination folder and the file of elevation data by grid (UB_altitude.xIsx).

Copy “sheetl-1” of “UB_altitude.xlsx” to the Excel file in export destination folder

Add columns to calculate the emissions of SO2, SO4 and NOS3.
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Input formulas to calculate the emission of SO4 and NO3.

SO4 Emission =S0O2 Emission x conversion ratio from SO2 to SO4 x 96/64

SO2 Emission = SO2 Emission x (1- conversion ratio from SO2 to SO4)

NO3 Emission =PM10 Emission x NO3 contribution ratio by composition analysis of PM10
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Click [Filter] in “Data” tab and add filter function to the first row.

Select ”¥” at [MinX] and [MinY] and filter in calculation range in east-west and south-north directions.
*  [+|column~|Row [+]MinX [+]MinY [+|TPY_SO[+|SO2_c

41 sortSmallest to Largest 5305000 0.43347 0.4
%l sortlargest to smallest 5306000 0.31098 0.29
sort by Color " | 5307000 0.06765 0.06:
' 5308000 0.72186 0.68!
5305000 0.68444 0.65(
Mumber Filters 3 Equals...
Search jel Does Mot Equal...
-] (Select All) - Greater Than...
~I617000 |E| Greater Than Or Equal Ta...
-] 618000 r
-[¥] 19000 Less Than...
--[¥] 620000 Less Than Or Equal To...
--[#1621000 Betur
[ 622000 Etween...
--[#] 623000 Top 10...
:i:ggg I Above Average
= Below Average
[ oK ] [ Cancel ] Custom Filter...

. 5306000 11.0322 10.4
umn - | Row - MinX .‘rlMinY E[TPY_SO +~ 502_co|~| S04

%) Sort Smallest to Largest 0.02776 0.02638 0.00:2
%1 sort Largest to Smallest 0.05445 0.05173 0.004
Sort by Color * | 2.58858 2.45915 0.19¢

& 1.89892 1.80397 0.14:
0.7335 0.69682 0.05¢

Mumber Filters * Equals...
Search o Does Mot Equal...
-] (Select All) - Greater Than... |
15293000 = Greater Than Or Equal To... |
-] 5294000 |
..[w] 5295000 Less Than...
~[¥] 5296000 Less Than Or Equal To..,
-] 5297000
Between...
- ¥5289000 Feen
- [¥] 5300000 Top 10...
[ 5301000
[ 5302000 i Above Average
A ennanan Below Average

[ ok ][ conca | Custom Filter... I
4.12818 3.92177 0.31¢

Select ”¥” at [SO2_TPY] and filter to grid that SO2 emission is not zero.
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~|NOV [-|DEC_ [-]S02_TP[~|
‘El Sort Smallest to Largest
il Sort Largest to Smallest

Sort by Color 4
Mumber Filters b
Search Fe

-] (Select All) -~

- [#]0.021506926
0.061277337
0.067375434
0.073333632
0.082693668
08276524
0.094927297
0,110750443

Mflm smmmmmm——

OK ] [ Cancel

Only rows extracted by the above filter function are displayed

|§“ = R |= GerEmisByKhoroo_2015_ByGrid.xlsx - Microsoft Excel | = | =] |-
Hame Insert Page Layout Formulas Data Review View Developer Acrobat Team © e = 2 2
E1 M Jx | Miny
A B L D E F G H | J K L M N «
T‘IXIY ~|Column ~| Row - MinX |r|MinY |¥|TPY_SO|~ SO2_co ~ 504 ~| TPY_NC ~ | TPY_TSE ~ | TPY_PM ~| NO3 ~ | TPY_CO ~ %
44 | 130019 13 19 623000 5299000 0.03413 0.03242 0.00261 0.00843 0.06081 0.03953 3.2E-05 0.57226
45 130020 13 20 623000 5300000 3.50941 3.33394 0.26869 0.86703 6.25358 4.06483 0.00325 58.8499
46 | 130021 13 21 623000 5301000 0.6681 0.63469 0.05115 0.16506 1.19052 0.77384 0.00062 11.2035
47 | 130027 13 27 623000 5307000 0.19457 0.18484 0.0149 0.0465 0.39795 0.25867 0.00021 3.43982
48 | 130028 13 28 623000 5308000 0.46816 0.44476 0.03584 0.11188 0.95754 0.6224 0.0005 8.27674
54 | 140020 14 20 624000 5300000 2.41406 2.29336 0.18483 0.59642 4.30173 2.79613 0.00224 40.4819
55 | 140021 14 21 624000 5301000 4.12818 3.92177 0.31606 1.01991 7.3562 4.78153 0.00383 69.2263
56 | 140022 14 22 624000 5302000 0.53858 0.51165 0.04124 0.13306 0.95972 0.62382 0.0005 9.03157
57 | 140024 14 24 624000 5304000 1.13164 1.07506 0.08664 0.27958 2.01653 1.31074 0.00105 18.9767
58 | 140025 14 25 624000 5305000 0.00231 0.0022 0.00018 0.00057 0.00412 0.00268 2.1E-06 0.03878 -
W 4 » ¥ | GerEmisByKhoroo_2015_ByGrid - Sheeti-1 #3 [T [T | »
Ready 407 of 551 records found | 3 | |[EDE 115% (=) [} (+)

Copy the grids generated by filter function and paste them on another sheet, and set the name of each sheet to
"14b", “14c”, and "14d".

|§“ = R |= GerEmisByKhoroo_2015_ByGrid.xlsx - Microsoft Excel | = | (=] |-
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team w2 e = B O
B2 - S| 13 v
A B L D E F G H | J K L M N «
1 |IXIY Column_ Row MinX MinY TPY_S02 S02_corr SO4 TPY_NOx TPY_TSP TPY_PM1(NO3 TPY_CO =
2 130019 13! 19 623000 5299000 0.03413 0.03242 0.00261 0.00843 0.06081 0.03953 3.2E-05 0.57226
3 13[][]2[]‘ 13 20 623000 5300000 3.50941 3.33394 0.26869 0.86703 6.25358 4.06483 0.00325 58.8499
4 130021 13 21 623000 5301000 0.6e681 0.63469 0.05115 0.16506 1.19052 0.77384 0.00062 11.2035
5 130027 13 27 623000 5307000 0.19457 0.18484 0.0149 0.0465 0.39795 0.25867 0.00021 3.43982
6 130028 13 28 623000 5308000 0.46816 0.44476 0.03584 0.11188 0.95754 0.6224 0.0005 8.27674
7 140020 14 20 624000 5300000 2.41406 2.29336 0.18483 0.59642 4.30173 2.79613 0.00224 40.4819
8 140021 14 21 624000 5301000 4.12818 3.92177 0.31606 1.01991 7.3562 4.78153 0.00383 69.2263
9 140022 14 22 624000 5302000 0.53858 0.51165 0.04124 0.13306 0.95972 0.62382 0.0005 9.03157
10 140024 14 24 624000 5304000 1.13164 1.07506 0.08664 0.27958 2.01653 1.31074 0.00105 18.9767
11 140025 14 25 624000 5305000 0.00231 0.0022 0.00018 0.00057 0.00412 0.00268 2.1E-06 0.03878 -
W4 kK GerEmisByKhoroo_2015_ByGrid Sheetl-1 | 14b 14c /14d %2 [T« [ | »
Select destination and press ENTER or choose Paste | |@IEI El 115% 'ZEB U 'Z:-EZ'
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Using the "14b" sheet, create the string information on area sources (14b) among CALPUFF input data. First,
add two columns and create the source name.

|]_—(|' = = GerEmisBykKhoroo_2015_ByGrid.xlsx - Microsoft Excel | = | ol x ]

m Home Insert Page Layout Formulas Data Review View Developer Acrobat Team 2 9 o B E3

E2 - fx | =CONCATENATE("grd", TEXT({D2,"00000")) -

A B C D E F G H 1 J K L M N+
1 IXlY Column_ Row uiD SourceNam MinX MinY TPY_502 502_corr 504 TPY_NOx TPY_TSP TPY_PMI1({NO3
A 130019 13 19 llgrd[][][ml ! 623000 5299000 0.03413 0.03242 0.00261 0.00843 0.06081 0.03953 3.2
3 130020 13 20 2 grd00002 623000 5300000 3.50941 3.33394 0.26869 0.86703 6.25358 4.06483 0.0C
4 130021 13 21 3 grd00003 623000 5301000 0.6681 0.63469 0.05115 0.16506 1.19052 0.77384 0.0C
5 130027 13 27 4 grd00004 623000 5307000 0.19457 0.18484 0.0149 0.0465 0.39795 0.25867 0.0C
6 130028 13 28 5 grd00005 623000 5308000 0.46816 0.44476 0.03584 0.11188 0.95754 0.6224 0.C
7 140020 14 20 6 grd00006 624000 5300000 2.41406 2.29336 0.18483 0.59642 4.30173 2.79613 0.0C
8 140021 14 21 7 grd00007 624000 5301000 4.12818 3.92177 0.31606 1.01991 7.3562 4.78153 0.0C
9 140022 14 22 8 grd00008 624000 5302000 0.53858 0.51165 0.04124 0.13306 095972 0.62382 0.C
10 | 140024 14 24 9 grd00009 624000 5304000 1.13164 1.07506 0.08664 0.27958 201653 1.31074 0.0C

11 | 140025 14 25 10 grd00010 624000 5305000 0.00231 0.0022 0.00018 0.00057 0.00412 0.00268 2.1,
o4 b M GerEmisByKhoroo_2015 ByGrid Sheetl-1 | 14b “14c 14d ~¥J |I|4\ [ | 13
Reagy | P | |EEEm 11s5% () [} (+)

Three columns are added to the sheet on which the data is copied, and value of elevation data for each grid
according to the coordinates is extracted. Calculate the grid positions specified by the coordinates in the first
two columns, and enter an equation to calculate the value of elevation data by grid referenced from “sheet1-1"
according to these values in the last one column.
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Create string of information on point source to be inserted in CALPUFF input file. Input the formulas to each
column as follows. The contents of “<>" are column names, and when entering these formulas, specify the
corresponding cell.

=CONCATENATE(D2," ! SRCNAM =" E2," I')

=CONCATENATE(D2," ! X =  5"J2"50," TEXT(L2/(365*24*3600),"0.00000E+00")," ",
TEXT(M2/(365*24*3600),"0.00000E+00"),"," TEXT(N2/(365*24*3600),"0.00000E+00"),",", TEXT(Q2/(365
*24*3600),"0.00000E+00"),",0," TEXT(02/(365*24*3600),"0.00000E+00"),"," TEXT(P2/(365*24*3600),"0.
00000E+00"),",", TEXT(R2/(365*24*3600),"0.00000E+00")," ! IEND!")
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E - = GerEmisByKhoroo_2015_ByGrid.xlsx - Microsoft Excel = L
m Home Insert Page Layout Formulas Data Review View Developer Acrobat Team 2 e o B OER
T2 - Jfr | =CONCATENATE(DZ," ! X =5,",J2,",50,", TEXT(L2/{36524*3600),"0.00000E+00"),",", TEXT(M2/{ 365*24*3600),"0.00000E+00"),",", TEXT{N2/( @
365*24*3600),"0.00000E+00"),",", TEXT(Q2/(365%24*3600),"0.00000E+00"),",0,", TEXT(02/(365*24*3600),"0.00000E+00")," ", TEXT(P2/(365* o

24*3600),"0.00000E+00"),",", TEXT(R2/(365%*24*3600),"0.00000E+00")," | IEND!") -

A Q R S T u vV w X Y Z AA AB*

IXIY NO32 TPY_CO E

130020 0.00325 58.8499 2 | SRCNAM = grd00002 | 2 1 X =5,1480,50,1.05718E-07,8.52007E-09,2.74934E-08,1.03116E-10,0,1.98300E-07,1.28¢
130021| 0.00062 11.2035 3 ! SRCNAM = grd00003 ! 31X=5,1234,50,2.01260E-08,1.62 199€-09,5.23401E-09,1.96305E-11,0,3.77510E-08,2.45:
130027| 0.00021 3.43982 4! SRCNAM = grd00004 ! 41X =5,1292,50,5.86127E-09,4.72372E-10,1.47448E-09,6.56192E-12,0,1.26191E-08,8.20:
130028| 0.0005 8.27674 5!SRCNAM = grd00005 ! 51X=5,1332,50,1.41031E-08,1.13660E-09,3.54784E-09,1.57890E-11,0,3.03634E-08,1.97:
140020| 0.00224 40.4819 6! SRCNAM = grd00006 ! 6 !X =5,1584.5,50,7.27219E-08,5.86081E-09,1.89122E-08,7.09316E-11,0,1.36407E-07,8.8

1
A 130019| 3.2E-05 0.57226 1! SRCNAM = grd00001 ! |1 IX :5,1!234,5[},1.02801E—09,8.28494E—11,2.6?347E—10,1.[}[}2?DE—12,0,1.9282?E—[}9,1.253
3
4
5
6
7
8 140021| 0.00383 69.2263 7 ! SRCNAM = grd00007 ! 71X =5,1245,50,1.24358E-07,1.00223E-08,3.23410E-08,1.21297E-10,0,2.33264E-07,1.51¢

PIPTPr, AAAAr A AAarT ol encsana —-dnnono |l S 1M F4nA0 T A4 FANAAD AG 4 ANTECE AR A NAAAEE AN 4 COACAC 44 A AAAACT A0 4 A
H4rH GerEmisByKhoroo 2015 ByGrid Sheetl-1 | 14b 14c 14d %2 |I|< | 1l | »
Ready | &3 | |[Eo @ 115% (=) 7} (+)

Copy the created strings and paste them the relevant part of CALPUFF input file.

Since boundary between cells is pasted as tab, replace tab with new line.

Create of “14c”.

Delete the columns other than the information on grid.
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Add two columns and create the source name.

Insert eight columns before [MinX] column and input column name and formula respectively. Column name
and formula is as follows.

Column | LTX RTX RBX LBX LTY RTY RBY LBY
name
Contents | X of upper | X of | X of | X of | Y of upper|Y of | Y of | Y of
left upper bottom | bottom | left upper bottom bottom
right right left right right left
Formula | MinX/1000 | LTX+1 RTX LTX MinY/1000+1 | LTY MinX/1000 | RBY
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Create string of information on point source to be inserted in CALPUFF input file. Input the formulas to each
column as follows. The contents of “<>" are column names, and when entering these formulas, specify the

corresponding cell.

=CONCATENATE(<UID>,"! SRCNAM = " ,<SourceName>," I ")
=CONCATENATE(<UID>,"l XVERT =",<LTX>"",<RTX>",",<RBX>,"",<LBX>"1")
=CONCATENATE(<UID>,"l YVERT =",<LTY>"",<RTY>"" <RBY>"" <LBY>/"I"

IEND!
Zdw9- |= GerEmisByKhoroo_2015_ByGridxlsx - Microsaft Excel = [ [
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e o e 2
P2 - fe =CONCATENATE(D2,"! SRCNAM =",E2," | ")
A M N o | P | Q R s T -
1 IXIY LBY MinX MinY =
A 130019 5299 623000 5299000'1! SRCNAM = grd00001 ! |1! XVERT =623,624,624,623 ! 1! YVERT = 5300,5300,5299,5299 ! IEND!

3 130020 5300 623000 5300000 2! SRCNAM = grd00002 ! 2! XVERT = 623,624,624,623 ! 2! YVERT = 5301,5301,5300,5300 ! IEND!

4 130021 5301 623000 5301000 3! SRCNAM = grd00003 ! 3! XVERT = 623,624,624,623 | 3! YVERT = 5302,5302,5301,5301 ! IEND!

5 130027 5307 623000 5307000 4! SRCNAM = grd00004 ! 41 XVERT = 623,624,624,623 | 4! YVERT = 5308,5308,5307,5307 ! IEND!

6 130028 5308 623000 5308000 5! SRCNAM = grd00005 ! 5! XVERT = 623,624,624,623 | 5! YVERT = 5309,5309,5308,5308 ! IEND!

7 140020 5300 624000 5300000 6! SRCNAM = grd00006 ! 6! XVERT = 624,625,625,624 ! 6! YVERT = 5301,5301,5300,5300 ! IEND!

8 140021 5301 624000 5301000 7!SRCNAM = grd00007 ! 7! XVERT = 624,625,625,624 ! 7! YVERT = 5302,5302,5301,5301 ! IEND!

9 140022 5302 624000 5302000 8! SRCNAM = grd00008 ! 8! XVERT = 624,625,625,624 ! 8! YVERT = 5303,5303,5302,5302 ! IEND! 2
H o4 rw GerEmisByKhoroo_2015_ByGrid Sheetl-1 ~14b | 14c 14d ~¥2 [« [ [ | »
Ready | P | [EO@m us ) U <

- |+ GerEmisBykhoroo_2015_ByGridxlsx - Microsoft Excel [E=R R
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e o e 2
a2 - fe | =CONCATENATE(D2,"I XVERT =",F2,",",G2,",", H2,","12," | ")
A M N 0 P | a | R s e
1 IXIY LBY MinX MinY =
A 130019 5299 623000 5299000 1!SRCNAM =grd00001 ! |1! XVERT = 623,624,624,623 ! |1! YVERT = 5300,5300,5299,5299 ! IEND!

= 130020 5300 623000 5300000 2! SRCNAM = grd00002 ! 2! XVERT = 623,624,624,623 | 2! YVERT = 5301,5301,5300,5300 ! IEND!

4 130021 5301 623000 5301000 3! SRCNAM = grd00003 ! 31 XVERT = 623,624,624,623 | 3! YVERT = 5302,5302,5301,5301 ! IEND!

5 130027 5307 623000 5307000 4! SRCNAM = grd00004 ! 41 XVERT = 623,624,624,623 | 4! YVERT = 5308,5308,5307,5307 ! IEND!

6 130028 5308 623000 5308000 5! SRCNAM = grd00005 ! 5! XVERT = 623,624,624,623 ! 5! YVERT = 5309,5309,5308,5308 ! IEND!

7 140020 5300 624000 5300000 6! SRCNAM = grd00006 ! 6! XVERT = 624,625,625,624 ! 6! YVERT = 5301,5301,5300,5300 ! IEND!

8 140021 5301 624000 5301000 7!SRCNAM = grd00007 ! 7! XVERT = 624,625,625,624 ! 7! YVERT = 5302,5302,5301,5301 ! IEND!

9 140022 5302 624000 5302000 8! SRCNAM = grd00008 ! 8! XVERT = 624,625,625,624 ! 8! YVERT = 5303,5303,5302,5302 ! IEND! 3
W4k GerEmisByKhoroo_2015_ByGrid Sheet1-1 "14b | 14c ~14d - ¥J m 4 | [ | »
Ready | P | IEETEE [} (1)
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a9~ E GerEmisByKhoroo_2015_ByGridxlsx - Microsaft Excel =R
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e o e 2
R2 - fe  =CONCATENATE(D2,"! YWERT ="J2,",",K2,",",12,",",M2," 1"}
A M N 0 P Q | R | s T -
1 IXIY LBY MinX MinY =
A 130019 5299 623000 5299000 1!SRCNAM =grd00001 ! 1! XVERT = 623,624,624,623 ! Il! YVERT = 5300,5300,5299,5299 ! I!END!
3 130020 5300 623000 5300000 2! SRCNAM = grd00002 ! 2! XVERT = 623,624,624,623 ! 2! YVERT = 5301,5301,5300,5300 ! IEND!
4 130021 5301 623000 5301000 3! SRCNAM = grd00003 ! 3! XVERT = 623,624,624,623 | 3! YVERT = 5302,5302,5301,5301 ! IEND!
5 130027 5307 623000 5307000 4! SRCNAM = grd00004 ! 41 XVERT = 623,624,624,623 | 4! YVERT = 5308,5308,5307,5307 ! IEND!
6 130028 5308 623000 5308000 5! SRCNAM = grd00005 ! 5! XVERT = 623,624,624,623 | 5! YVERT = 5309,5309,5308,5308 ! IEND!
7 140020 5300 624000 5300000 6! SRCNAM = grd00006 ! 6! XVERT = 624,625,625,624 ! 6! YVERT = 5301,5301,5300,5300 ! IEND!
8 140021 5301 624000 5301000 7!SRCNAM = grd00007 ! 7! XVERT = 624,625,625,624 ! 7! YVERT = 5302,5302,5301,5301 ! IEND!
9 140022 5302 624000 5302000 8! SRCNAM = grd00008 ! 8! XVERT = 624,625,625,624 ! 8! YVERT = 5303,5303,5302,5302 ! IEND! -
W 4 » ¥ [  GerEmisByKhoroo_2015_ByGrid Sheetl-1 "14b | 14c 14d %2 4 w1 »
Ready | P | [EO@m s (o) y] )
|z|| H ) - |= GerEmisByKhoroo_2015_ByGrid.xlsx - Microsoft Excel | — | = é}
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e o e 2
52 - F< | IEND!
A M N o] P Q R S T E
1 IXIY LBY MinX MinY =
A 130019 5299 623000 5299000 1!SRCNAM =grd00001 ! 1! XVERT = 623,624,624,623 ! 1! YVERT = 5300,5300,5299,5299 ! I!END! !
= 130020 5300 623000 5300000 2! SRCNAM = grd00002 ! 2! XVERT = 623,624,624,623 | 2! YVERT = 5301,5301,5300,5300 ! IEND!
4 130021 5301 623000 5301000 3! SRCNAM = grd00003 ! 31 XVERT = 623,624,624,623 | 3! YVERT = 5302,5302,5301,5301 ! IEND!
5 130027 5307 623000 5307000 4! SRCNAM = grd00004 ! 41 XVERT = 623,624,624,623 | 4! YVERT = 5308,5308,5307,5307 ! IEND!
6 130028 5308 623000 5308000 5! SRCNAM = grd00005 ! 5! XVERT = 623,624,624,623 ! 5! YVERT = 5309,5309,5308,5308 ! IEND!
7 140020 5300 624000 5300000 6! SRCNAM = grd00006 ! 6! XVERT = 624,625,625,624 ! 6! YVERT = 5301,5301,5300,5300 ! IEND!
8 140021 5301 624000 5301000 7!SRCNAM = grd00007 ! 7! XVERT = 624,625,625,624 ! 7! YVERT = 5302,5302,5301,5301 ! IEND!
9 140022 5302 624000 5302000 8! SRCNAM = grd00008 ! 8! XVERT = 624,625,625,624 ! 8! YVERT = 5303,5303,5302,5302 ! IEND! 5
W 4 ¥ ¥ [ GerEmisByKhoroo 2015 ByGrid Sheetll - 14b | 14c /14d /¥d 4 w7 >
Ready | P | |[ED@m 5% =) v (+)

Copy the created strings and paste them the relevant part of CALPUFF input file.

Since boundary between cells is pasted as tab, replace tab with new line.
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Create of “14d”

Grid number, column number, and row number is the only necessary column, so delete other lines.

Add two columns at the end and create the source name.

Create strings by pollutant setting operating pattern.
=CONCATENATE(<Unique ID>," ! SRCNAM = ",<SourceName>," I"
=CONCATENATE(<Unique ID>," ! IVARY =3 I")

=CONCATENATE(<Unique ID>" ! <Pollutant> = <Winterl>, <Winter2>, <Winter3>, <Winter4>,
<Winter5>, <Winter6>, <Winter7>, <Winter8>, <Winter9>, <Winterl0>, <Winter11>, <Winter12>,")
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<Winterl3>, <Winterl4d>, <Winterl5>, <Winterl6>, <Winterl7>, <Winterl8>, <Winter19>,
<Winter20>, <Winter21>, <Winter22>, <Winter23>, <Winter24>,

<Springl>, <Spring2>, <Spring3>, <Spring4>, <Spring5>, <Spring6>, <Spring7>, <Spring8>,
<Spring9>, <Spring10>, <Spring11>, <Spring12>,

<Spring13>, <Spring14>, <Spring15>, <Spring16>, <Springl17>, <Spring18>, <Spring19>, <Spring20>,
<Spring21>, <Spring22>, <Spring23>, <Spring24>,

<Summerl>, <Summer2>, <Summer3>, <Summer4>, <Summer5>, <Summer6>, <Summer7>,
<Summer8>, <Summer9>, <Summerl0>, <Summerll>, <Summerl2>,

<Summerl13>, <Summerl4>, <Summerl5>, <Summerl6>, <Summerl7>, <Summerl8>, <Summerl9>,
<Summer20>, <Summer21>, <Summer22>, <Summer23>, <Summer24>,

<Autumnl>, <Autumn2>, <Autumn3>, <Autumn4>, <Autumn5>, <Autumn6>, <Autumn7>,
<Autumn8>, <Autumn9>, <Autumn10>, <Autumnl1>, <Autumnl2>,

<Autumnl3>, <Autumnl4>, <Autumnl5>, <Autumnl6>, <Autumnl7>, <Autumnl8>, <Autumnl9>,
<Autumn20>, <Autumn21>, <Autumn22>, <Autumn23>, <Autumn24> !

IEND!

Since operating pattern needs to be created by pollutant, definition of “Unique ID” differs.

Pollutant Unique ID
S02 (<UID>-1)*7+1
S04 (<UID>-1)*7+2
NOX (<UID>-1)*7+3
NO3 (<UID>-1)*7+4
TSP (<UID>-1)*7+5
PM10 (<UID>-1)*7+6
CO (<UID>-1)*7+7
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@' = R = GerEmisByKhoroo 2015 ByGrid.xlsx - Microsoft Excel |4|_Iﬂ:' =
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team @ e = P
H2 - b3 ‘ =CONCATENATE(($D2-1)*7+1," | 502 = 3.68000,4.21000,3.32000,3.12000,1.98000,1. 17000,1.08000,0.61000,0.79000,1.59000, 2.61000,4.01000,")
A E F G H | J K L M N o] P =
1 Xy SourceName =
A 130019|grd00001 1! SRCNAM =grd00001! 1!IVARY=3! Il 1502 = 3.68[! 5.2% 1.98 2.66 0.28 0.07 1.52 2.01 IEND!

= 130020|grd00D002 8 ! SRCNAM =grd00002 ! 8! IVARY=3! 8!502 =23.68C 5.2% 1.98 2.66 0.28 0.07 1.52 2.01 IEND!

4 130021|grd00003 15 ! SRCNAM =grd00003 ! 15 ! IVARY =3 115 | SO2 = 3.68 5.2! 1.98 2.66 0.28 0.07 1.52 2.01 |END!

5 130027 |grd00004 22 ! SRCNAM = grd00004 122 | IVARY =3 122 1 SO2 = 3.68 5.2! 1.98 2.66 0.28 0.07 1.52 2.01 !END!

6 130028|grd00005 29 ! SRCNAM = grd00005 129 ! IVARY =3 129 | 502 = 3.68 5.2% 1.98 2.66 0.28 0.07 1.52 2.01!END!

7 140020|grd00006 36 ! SRCNAM = grd00006 ! 36 ! IVARY =3 136 | 502 = 3.68 5.2% 1.98 2.66 0.28 0.07 1.52 2.01!END!

8 140021|grd00007 43 ! SRCNAM = grd00007 ! 43 ! IVARY =3 143 | 502 = 3.68 5.2¢ 1.98 2.66 0.28 0.07 1.52 2.01!END!

9 140022 |grd00D008 50 ! SRCNAM = grd00008 | 50 ! IVARY =3 150 | S02 = 3.68 5.2% 1.98 2.66 0.28 0.07 1.52 2.01 IEND! -
W 4 ¥ ¥ [ GerEmisByKhoroo 2015 ByGrid Sheetll - 14b - 14c | 14d ~¥J O« [ w__] >
Reaty | B | [Eom s & v )

|z“ = R = GerEmisByKhoroo_2015_ByGridxlsx - Microsoft Excel | =nns g
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team & 9 o @ £
12 - b3 ‘ 5.25000,3.35000,2.92000,1.76000,0.77000,0.44000,0.24000,0.40000, 1.01000,1.72000,2.73000,3.24000,
A E F G H | ] K L M N o] P -

1 Xy SourceName &

2 130019|grd00001 1 !SRCNAM =grd00001! 1!IVARY=3! 1!502= 3.68[‘ 5.25. 1.98 2.66 0.28 0.07 1.52 2.01 IEND!

& 130020|grd00002 8 ! SRCNAM =grd00002 ! 8! IVARY=3! 81502 =3.68C 5.2! 1.98 2.66 0.28 0.07 1.52 2.01 |END!

4 130021|grd00003 15 ! SRCNAM = grd00003 ! 15 ! IVARY =3 115 | SO2 = 3.68 5.2! 1.98 2.66 0.28 0.07 1.52 2.01 !END!

5 130027 |grd00004 22 ! SRCNAM =grd00004 122 ! IVARY =3 122 1 502 = 3.68 5.2% 1.98 2.66 0.28 0.07 1.52 2.01 !END!

6 130028|grd00005 29 ! SRCNAM = grd00005 129 ! IVARY =3 129 | 502 = 3.68 5.2% 1.98 2.66 0.28 0.07 1.52 2.01!END!

7 140020|grd00006 36 ! SRCNAM = grd00006 ! 36 ! IVARY =3 136 | 502 = 3.68 5.2¢ 1.98 2.66 0.28 0.07 1.52 2.01!END!

8 140021|grd0D007 43 | SRCNAM = grd00007 |43 ! IVARY = 3 143 1 502 = 3.68 5.2% 1.98 2.66 0.28 0.07 1.52 2.01 IEND!

9 140022 |grd00D008 50 ! SRCNAM = grd00008 | 50 ! IVARY =3 150 | S02 = 3.68 5.2% 1.98 2.66 0.28 0.07 1.52 2.01 IEND! -
LR GerEmisByKhoroo_2015 ByGrid Sheetl-1 “14b 14c | 14d /%2 m « [ w ] »
Ready | ] | [Eom usk O 0 +)

Copy the created strings and paste them the relevant part of CALPUFF input file.
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Since boundary between cells is pasted as tab, replace tab with new line.

5.3 Line Source

Open the Excel file in export destination folder and the file of elevation data by grid (UB_altitude.xIsx).

Copy “sheet1-1” of “UB_altitude.xlIsx” to the Excel file in export destination folder
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Add columns to calculate the emissions of SO2, SO4 and NOS3.

|‘._—(|' = R |= t67_EmissionMajorRoadByLink_LineSource_2015xlsx - Microsoft Excel | = | = &‘
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team @ e = P
c2 - J | 643072.6911 @
A B C D E F G H | J K L M N o] P
1 LinkID Shape_Ler StartX StartY EndX EndY MidX MidY SOx_tpy SO2_corr 504 NOx_tpy PM_tpy PM10_tpyCO_tpy =
2 01 1044.02 643073! 5313512 642958 5314549 643018 5314031 2.74418 35.7398 2.08586 2.08586 192.231
3 01 2245.76‘ 642958 5314549 643162 5316778 643117 5315661 5.90292 76.8788 4.48682 4.48682 413.501
a o2 395.503| 642073 5313512 642709 5313389 642880 5313479 0.51899 6.60141 0.40038 0.40038 34.1211
5 02 397.572| 642350 5312543 642318 5312153 642348 5312345 0.52171 6.63596 0.40247 0.40247 34.2997
6 02 923.146| 642709 5313389 642350 5312543 642526 5312968 1.21139 15.4084 0.93452 0.93452 79.6423
7 03 1209.61| 643265 5312318 643073 5313512 643175 5312917 1.22794 15.9771 07786 0.7786 109.006
8 041 525.12| ©44004 5312976 643580 5313265 643816 5313150 0.76088 9.05083 0.44331 0.44331 73.6725
9 041 548.117| 644016 5312431 644004 5312976 644022 5312705 0.7942 9.44719 0.46273 0.46273 76.8989
10 04-2 566.041| 643580 5313265 643073 5313512 643325 5313387 0.47653 7.00064 0.33086 0.33086 35.1337 =
WA b t67_EmissionMajorRoadByLink_Lin . Sheeti-l %1 4] [T ] 3
Ready | 73 | |[FE@m usk © U &)

Input formulas to calculate the emission of SO4 and NO3.
SO4 Emission =SO2 Emission x conversion ratio from SO2 to SO4 x 96/64

SO2 Emission = SO2 Emission x (1- conversion ratio from SO2 to SO4)
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Zdw9- |= t67_EmissionMajorRoadByLink _LineSource 2015.xsx - Microsoft Excel [E=EER)
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e = g 23
2 - Ffe | =12(1-5/100)
A B C D E F G H | J K L M N (0] P
1 LinkiD Shape_Ler StartX StartY EndX EndY MidX MidY SOx_tpy SO02_corr 504 NOx_tpy PM_tpy PM10_tpyCO_tpy =
i‘:ﬂl 1044.02| 643073 5313512 642958 5314549 643018 5314031 2.74418' 2.60697! 0.2101 35.7398 2.08586 2.08586 192.231
3 01 2245.76| 642958 5314549 643162 5316778 643117 5315661 5.90292 5.60777 0.45194 76.8788 4.43682 4.48682 413.501
1 o2 395.503| 643073 5313512 642709 5313389 642880 5313479 0.51899 0.49304 0.02974 6.60141 0.40038 0.40038 34,1211
5 02 397.572| 642350 5312542 642318 5312153 642348 5312345 0.52171 0.49562 0.02994 6.63596 0.40247 0.40247 34.2997
6 02 923.146| 642709 5313389 642350 5312543 642526 5312968 1.21139 1.15082 0.09275 15.4084 0.93452 0.93452 79.6423
7 03 1209.61| 643265 5312318 643073 5313512 643175 5312917 1.22794 1.16654 0.09401 15.9771 0.7786 0.7786 109.006
8 041 525.12| 644004 5312976 643580 5313265 643816 5313150 0.76088 0.72283 0.05825 9.05083 0.44331 0.44331 73.6725
9 041 548.117| 644016 5312431 644004 5312976 644022 5312705 0.7942 0.75449 0.06081 E:.:‘.44719 0.46273 0.46273 76.8989 2
4 4 v #[ t67_EmissionMajorRoadByLink_Lin " Sheetil o ¢3 <~ " T"7 R 1 E il ] »
Ready | P | |[FE@m usk © U &)
&9~ |= 67_EmissionMajorRoadBylink_LineSource_2015.xsx - Microsoft Excel [ [ B [t
Home  Inset  Pagelayout  Formulas  Data  Review  View  Developer  Acobat  Team v @& =
K2 - Jx | =12%5/100*98/64
A B C D E F G H | J K L M N 0] P
1 LinkiD Shape_Ler StartX StartY EndX EndY MidX MidY SOx_tpy SO2_corr S04 NOx_tpy PM_tpy PM10 _tpyCO_tpy
2 01 1044.02| 643073 5313512 642958 5314549 643018 5314031 2.74418 2.6[}697' 0.2101! 35.7398 2.08586 2.08586 192.231
3 01 2245.76| 642958 5314549 643162 5316778 643117 5315661 5.90292 5.60777 0.45194 76.8788 4.48682 4.48682 413.501
2 02 395.503| 643073 5313512 642709 5313389 642880 5313479 0.51899 0.49304 0.03974 6.60141 0.40038 0.40038 34.1211
5 02 397.572| 642350 5312543 642318 5312153 642348 5312345 0.52171 0.49562 0.03994 6.63596 0.40247 0.40247 34.2997
6 02 923.146| 642709 5313389 642350 5312543 642526 5312968 1.21139 1.15082 0.09275 15.4084 0.93452 0.93452 79.6423
7 ‘03 1209.61| 643265 5312318 643073 5313512 643175 5312917 1.22794 1.16654 0.09401 15.9771 0.7786 0.7786 109.006
8 041 525.12| 644004 5312976 643580 5313265 643816 5313150 0.76088 0.72283 0.05825 9.05083 0.44331 0.44331 73.6725
9 041 548.117| 644016 5312431 644004 5312976 644022 5312705 0.7942 0.75449 0.06081 E:.:‘.44719 0.46273 0.46273 76.8989 L
W 4 ¥ W[ t67 EmissionMajorRoadBylink Lin “Sheetil %3 -~ T Al ] ] 3
Ready | & | |[Fom us = v )

Click [Filter] in “Data” tab and add filter function to the first row.

Select ”V¥” at [StartX], [StartY], [EndX], [EndY], [MidX], and [MidY] and filter in calculation range in east-

west and south-north directions.

Il 1 |uinkiD [~|Shape_[~]Startx []Starty [~|EndX [~]EndY
4] sort Smallest to Largest 5313512 642958 53145
&l sort Largestto Smallest 5314549 643162 53167
Sort by Calor * | 5313512 642709 53133
5312543 642318 53121
5313389 642350 53125

Mumber Filters 4 Equals... ]

626235.5135
626288.76593
627690.3554
| 627839.7736
628474.8898

[w]528790.2322

[ OK

] [ Cancel

Does Mot Equal...

Greater Than...

Greater Than Or Equal To...
Less Than...

Less Than Or Egual To...
Between...

Top 10..,

Above Average

Below Average

Custom Filter...
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KID [~|Shape_I~|Startx [r|starty [-]Endx

‘%l Sort Smallest to Largest

%l Sort Largest to Smallest

Sort by Color

Mumber Filters

Search

--[¥] 5304003.953
-[¥] 5304009.258

[ TR

OK

] [ Cancel

~|EndY [+]|MidX
642958 5314549 643C
643162 5316778 6431
642709 5313389 642%
642318 5312153 642:
642350 5312543 642¢
Equals... |

Does Mot Equal... i
Greater Than...

Greater Than Or Equal To...

Less Than...

Less Than Or Egual To..,
Between...

Top 10...

Above Average

Below Average |

Custom Filter...

Select ”¥” at [SO2_TPY] and filter to line source that SO2 emission is not zero.

- | NOV
El Sort Smallest to Largest
il Sort Largest to Smallest

Sort by Color

MNumber Filters

Search

-] (Select All)
-
0.021506926
0.061277337
0.067876434

~|DEC_

[ ok

| |

Cancel

~]502_TP[7]

Only rows extracted by the above filter function are displayed

|z“ = R = t67_EmissionMajorRoadByLink_LineSource 2015.xlsx - Microsoft Excel | — | = ér
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team @ e = P
F1 - £ | EndY
A B C D E F G H | J K L M N o] =
T‘LinkID ~|Shape_l~|StartX [x|StartY [7|EndX [7|EndY [F|MidX [ MidY [¥ SOx_tpy~|S02_co[~|504 [+|NOx_tp/~|PM_tpy~|PM10_{i~|CO_tpy|~ =
2 ’01 1044.02| ©43073 5313512 642958 5314549 643018 5314031 2.74418 2.60697 0.2101 35.7398 2.08586 2.08586 192.231
& ’01 2245.76| 642958 5314549 643162 5316778 643117 5315661 5.90292 5.60777 0.45194 76.8788 4.48682 4.48682 413.501
a 02 395.503| 642073 5313512 642709 5313389 642880 5313479 0.51899 0.49304 0.03974 6.60141 0.40038 0.40038 34.1211
5 02 397.572| 642350 5312543 642318 5312153 642348 5312345 0.52171 0.49562 0.03994 6.63596 0.40247 0.40247 34.2997
6 02 923.146| 642709 5313389 642350 5312543 642526 5312968 1.21139 1.15082 0.09275 15.4084 0.92452 0.93452 79.6423
7 03 1209.61| 643265 5312318 643073 5313512 643175 5312917 1.22794 1.16654 0.09401 159771 0.778 0.7786 109.006
8 041 525.12| ©44004 5312976 643580 5313265 643816 5313150 0.76088 0.72283 0.05825 9.05083 0.44331 0.44331 73.6725
9 041 548.117| 644016 5312431 0644004 5312976 644022 5312705 0.7942 0.75449 0.06081 9.44719 0.46273 0.46273 76.8989
10 04-2 566.041| 643580 5313265 643073 5313512 643325 5313387 0.47653 0.4527 0.02648 7.00064 0.33086 0.33086 235.1337 3
W0 | t67_EmissionMajorRoadtiylink Ln . Sheetid U T T T 41 i [
Ready 195 of 197 records found | ] | IEEEEE e, ) (+)
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Copy the line sources generated by filter function and paste them on another sheet, and set the name of each
sheet to "15b™ and "15c¢".

|‘._—(|' = R |= t67_EmissionMajorRoadByLink_LineSource_2015xlsx - Microsoft Excel | = | = &1
Home  Inset  Pagelayout  Formulas  Data  Review  View  Developer  Acrobat  Team v@o@ R
c2 - Jx | 643072.6911 ¥
A B C D B F G H | ] K L M N 0 =
1 LinkID Shape_Ler StartX StartY EndX EndY MidX MidY SOx_tpy S02_corr S04 NOx_tpy PM_tpy PM10 tpyCO_tpy =
2 01 1044.02 643[}73! 5313512 642958 5314549 643018 5314031 2.74418 2.60697 0.2101 35.7398 2.08586 2.08586 192.231
3 01 2245.76I 642958 5314549 643162 5316778 643117 5315661 5.90292 5.60777 0.45194 76.8788 4.48682 4.48682 413.501
1 o2 395.503| 643073 5313512 642709 5313389 642880 5313479 0.51899 0.49304 0.03974 6.60141 0.40038 0.40038 34.1211
5 02 397.572| 642350 5312543 642318 5312153 642348 5312345 0.52171 0.49562 0.03994 6.63596 0.40247 0.40247 34.2997
6 02 923.146| 642709 5313389 642350 5312543 642526 5312968 1.21139 1.15082 0.09275 15.4084 0.93452 0.93452 79.6423
7 03 1209.61| 643265 5312318 643073 5313512 643175 5312917 1.22794 1.16654 0.09401 159771 0.7786 0.7786 109.006
g 041 525.12| 644004 5312976 643580 5313265 643816 5313150 0.76088 0.72283 0.05825 9.05083 0.44331 0.44331 73.6725
9 041 548.117| 644016 5312431 644004 5312976 644022 5312705 0.7942 0.75449 0.06081 9.44719 0.46273 0.46273 76.8989
10 04-2 566.041| 643580 5313265 643073 5313512 643325 5313387 0.47653 0.4527 0.03648 7.00064 0.33086 0.33086 35.1337 L
R v 3] te7 Enbeonigomosdaik (7 Seettd [ 15b J50 /8 T - [l I I »
Ready | & | |[ED @ ws% (=) ] {+)

Using the "15b" sheet, create the string information on line sources (15b) among CALPUFF input data. Insert
a column before [ID] column and add serial number (UID).

|‘._—'_|' = R = t67_EmissionMajorRoadByLink_LineSource 2015.xlsx - Microsoft Excel | = | =) dh‘
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team @ e = P
A2 - &1
\i B C D E F G H | J K L M N o] P =
1 UID LinkiD Shape_Ler StartX StartY EndX EndY MidX MidY SOx_tpy SO2_corr 504 NOx_tpy PM_tpy PM10_tpy CO_tpy =
| 2 | 1jo1 1044.02| 643073 5313512 642958 5314549 643018 5314031 2.74418 2.60697 0.2101 357398 2.08586 2.08586c 192.231
= 2[01 2245.76| 642958 5314549 643162 5316778 643117 5315661 5.90292 5.60777 0.45194 76.8788 4.48682 4.48682 413.501
Z 3[02 395.503| 643073 5313512 642709 5313389 642880 5313479 0.51899 0.49304 0.03974 6.60141 0.40038 0.40038 34.1211
| 5 | afo2 397.572| 642350 5312543 642318 5312153 642348 5312345 0.52171 0.49562 0.03994 6.63596 0.40247 0.40247 34.2997
| 6 | 5{02 923.146| 642709 5313389 642350 53125432 642526 5312968 1.21139 1.15082 0.09275 15.4084 0.93452 0.93452 79.6423
|7 6[03 1209.61| 643265 5312318 643073 5313512 643175 5312917 122794 1.16654 0.09401 159771 0.7786 0.7786 109.006
| 8 | 7]04-1 525.12| 644004 5312976 643580 5313265 643816 5313150 0.76088 0.72283 0.05825 9.05083 0.44331 0.44331 73.6725
| 9| 8[041 548.117| 644016 5312431 644004 5312976 644022 5312705 0.7942 0.75449 0.06081 9.44719 0.46273 0.46273 76.8989
10 9]04-2 566.041| 643580 5313265 643073 5313512 643325 5313387 0.47653 0.4527 0.03648 7.00064 0.33086 0.33086 35.1337 -
Wb ] 67 Emssoniiserasityink T Sheefia | 15b Jis S8 T — T4 i [
Ready | 3 | Average: 98  Count: 195  Min:1  Max: 195 Sum: 19110 |’@|E|E 115% rj‘w [} ".‘i‘."

Three columns are added to the sheet on which the data is copied, and value of elevation data for each grid
according to the starting point coordinates is extracted. Calculate the grid positions specified by the
coordinates in the first two columns, and enter an equation to calculate the value of elevation data by grid
referenced from "sheet1-1" according to these values in the last one column.
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Zdw9- |= t67_EmissionMajorRoadByLink_LineSource 2015.xsx - Microsoft Excel [E=EER)
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e o e 2
12 - £ | =ROUNDDOWN(D2,-3)/1000
A B C D E F G H | J K L M N (0] P -
1 UID LinkiD Shape_Ler StartX StartY EndX EndY MidX MidY GridSX  GridSY  AltitudeS SOx_tpy SO2_corr S04 NOx_tpy =
A 101 1044.02| 643073 5313512 642958 5314549 643018 5314031' 643! 5313 1320.5 2.74418 2.60697 0.2101 35.7393
3 201 2245.76| 642958 5314549 643162 5316778 643117 5315661 642 5314 1349 590292 5.60777 0.45194 76.8738
4 3’02 395.503| 643073 5313512 642709 5313389 642880 5313479 643 5313  1320.5 0.51899 0.49304 0.03974 6.60141
5] 4’02 397.572| 642350 5312543 642318 5312153 642348 5312345 642 5312 1314 0.52171 0.49562 0.03994 6.63596
6 5’02 923.146| 642709 5313389 642350 5312543 642526 5312968 642 5313 1332 1.21139 1.15082 0.09275 15.4084
7 603 1209.61| 643265 5312318 643073 5313512 643175 5312917 643 5312 1313 1.22794 1.16654 0.09401 15.9771
8 7 04-1 525.12| 644004 5312976 643580 5313265 643816 5313150 644 5312 1379 0.76088 0.72283 0.05825 9.05083
9 8 04-1 548.117| 644016 5312431 644004 5312976 644022 5312705 644 5312 1379 0.7942 0.75449 0.06081 9.44719 _
H b b t67_EmissionMajorRoadByLink_Lin Sheeti-1 | 15b ~15c ~¥J 4] 1l | »
Ready | P | |[EDEm 5% [ T
Zdw9- |= t67_EmissionMajorRoadByLink_LineSource 2015.xsx - Microsoft Excel [E=TEEN=)
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e o e 2
K2 - < | =ROUNDDOWN(E2,-3)/1000
A B C D E F G H | J K L M N (0] P -
1 UID LinkiD Shape_Ler StartX StartY EndX EndY MidX MidY GridSX  GridSY  AltitudeS SOx_tpy SO2_corr S04 NOx_tpy =
A 101 1044.02| 643073 5313512 642958 5314549 643018 5314031 643' 5313! 1320.5 2.74418 2.60697 0.2101 35.7398
3 201 2245.76| 642958 5314549 643162 5316778 643117 5315661 642 5314 1349 590292 5.60777 0.45194 76.8738
4 3’02 395.503| 643073 5313512 642709 5313389 642880 5313479 643 5313  1320.5 0.51899 0.49304 0.03974 6.60141
5] 4’02 397.572| 642350 5312543 642318 5312153 642348 5312345 642 5312 1314 0.52171 0.49562 0.03994 6.63596
6 5’02 923.146| 642709 5313389 642350 5312543 642526 5312968 642 5313 1332 1.21139 1.15082 0.09275 15.4084
7 603 1209.61| 643265 5312318 643073 5313512 643175 5312917 643 5312 1313 1.22794 1.16654 0.09401 15.9771
8 7 04-1 525.12| 644004 5312976 643580 5313265 643816 5313150 644 5312 1379 0.76088 0.72283 0.05825 9.05083
9 8 04-1 548.117| 644016 5312431 644004 5312976 644022 5312705 644 5312 1379 0.7942 0.75449 0.06081 9.44719 _
H b b t67_EmissionMajorRoadByLink_Lin Sheeti-1 | 15b ~15c ~¥J 4] 1l | »
Ready | % | [Eom us% U
Zdw9- |= t67_EmissionMajorRoadByLink_LineSource 2015.xsx - Microsoft Excel [E=TEEN=)
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e o e 2
L2 - Ffe | =VLOOKUP(K2,'Sheetl-1'ISAS1:SAI$29,)2-621)
A B C D E F G H | J K L M N (0] P -
1 UID LinkiD Shape_Ler StartX StartY EndX EndY MidX MidY GridSX  GridSY  AltitudeS SOx_tpy SO2_corr S04 NOx_tpy =
A 101 1044.02| 643073 5313512 642958 5314549 643018 5314031 643 5313' 1320.5! 2.74418 2.60697 0.2101 35.7398
3 201 2245.76| 642958 5314549 643162 5316778 643117 5315661 642 5314 1349 590292 5.60777 0.45194 76.8738
4 3’02 395.503| 643073 5313512 642709 5313389 642880 5313479 643 5313  1320.5 0.51899 0.49304 0.03974 6.60141
5] 4’02 397.572| 642350 5312543 642318 5312153 642348 5312345 642 5312 1314 0.52171 0.49562 0.03994 6.63596
6 5’02 923.146| 642709 5313389 642350 5312543 642526 5312968 642 5313 1332 1.21139 1.15082 0.09275 15.4084
7 603 1209.61| 643265 5312318 643073 5313512 643175 5312917 643 5312 1313 1.22794 1.16654 0.09401 15.9771
8 7 04-1 525.12| 644004 5312976 643580 5313265 643816 5313150 644 5312 1379 0.76088 0.72283 0.05825 9.05083
9 8 04-1 548.117| 644016 5312431 644004 5312976 644022 5312705 644 5312 1379 0.7942 0.75449 0.06081 9.44719 _
W4k t67_EmissionMajorRoadByLink_Lin Sheeti-1 | 15b ~15c ~¥J mﬂ [ |
Ready | P | |[EDEm 5% v
Like the starting point, refer to the elevation at the end point and the midpoint.
&9~ |= 67_EmissionMajorRoadBylink_LineSource_2015.xsx - Microsoft Excel =)
Home Insert Page Layout Formulas Data Review View Developer Acrobat Team 2 e o g 2R
R2 - fr =VLOOKUP(Q2,'Sheetl-1'1SAS1:3A1$29,P2-621)
A B C G H | 1 K L M N 0] P Q R ) -
1 UID LinkiD Shape_Len EndY MidX MidY GridSX  GridSY  AltitudeS GridEX  GridEY  AltitudeE GridMX GridMY  AltitudeM SOx_tpy E
A 101 1044.02| 5314549 643018 5314031 643 5313 13205 642 5314 1349 643 5314' 1326.5! 2.74418
3 201 2245.76| 5316778 643117 5315661 642 5314 1349 643 5316 13485 643 5315 1337 5.90292
4 3’02 395.503| 5313389 ©42880 5313479 643 5313 13205 642 5313 1332 642 5313 1332 0.51899
5] 402 397.572| 5312153 642348 5312345 642 5312 1314 642 5312 1314 642 5312 1314 0.52171
6 502 923.146| 5312543 642526 5312968 642 5313 1332 642 5312 1314 642 5312 1314 1.21139
7 603 1209.61| 5313512 643175 5312917 643 5312 1313 643 5313 1320.5 643 5312 1313 1.22794
8 7 041 525.12| 5313265 643816 5313150 644 5312 1379 643 5313 1320.5 643 5313 1320.5 0.76088
9 8 04-1 548.117| 5312976 644022 5312705 644 5312 1379 644 5312 1379 644 5312 1379 m0.7942
H o4 rw t67_EmissionMajorRoadByLink_Lin Sheeti-1 | 15b 15c /¥2 [« | il | »
Ready | 7 | [Eom s ) {} (+)

Create string of information on point source to be inserted in CALPUFF input file. Input the formulas to each
column as follows. The contents of “<>" are column names, and when entering these formulas, specify the
corresponding cell.

=CONCATENATE(<UID>," SRCNAM =" <UID>,"-Ln" <LinkID>" 1"
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=CONCATENATE(<UID>,"l X = " <StartX>/1000,"," <StartY>/1000," ",.<EndX>/1000,",",<EndY>/1000,",
0.5,", MIN(<AltitudeS> <AltitudeE>, <AltitudeM>),"," TEXT(<SO2_corr>/(3600*24*365)*10"6,"0.00000E+0
0"),"," TEXT(<SO4>/(3600*24*365)*10°6,"0.00000E+00")," " TEXT(KNOX_tpy>/(3600%24*365)*10"6,"0.0
0000E+00"),",0,0,", TEXT(<PM_tpy>/(3600*24*365)*10"6,"0.00000E-+00"),",", TEXT(<PM10_tpy>/(3600*2
4*365)*10"6,"0.00000E+00"),"," TEXT(<CO_tpy>/(3600*24*365)*10°6,"0.00000E+00")," ! IEND!")

|‘._—(|' = R |= t67_EmissionMajorRoadByLink_LineSource_2015xlsx - Microsoft Excel | = | = &‘

Home Insert Page Layout Formulas Data Review View Developer Acrobat Team @ e = P

z2 - Jfx | =CONCATENATE(AZ2,"! SRCNAM =",5A2,"-Ln",B2," 1"} o

A B C Y Z AA AB AC AD AE AF AG AH Al Al =

1 UID LinkiD Shape_Ler| CO_tpy E
A 101 1044.02 192.231'1! SRCNAM = 1-Ln01 ! !1! X =643.0726911,5313.5124338,642.9576074,5314.5491643,0.5,1320.5,8.26665E-02,6.66227E-03,:
& 2’01 2245.76| 413.501 2! SRCNAM =2-1n01! 2! X =642.9576074,5314.5491643,643.1618106,5316.7777049,0.5,1337,1.77821E-01,1.43310E-02,2 «
4 3'02 395.503| 34.1211 3! SRCNAM =3-Ln02 ! 3! X =643.0726911,5313.5124338,642.709134,5313.3893351,0.5,1320.5,1.56344E-02,1.26001E-03,2.
5 4’02 397.572| 34.2997 4! SRCNAM =4-Ln02 ! 4! X =642.3498118,5312.5429384,642.3175325,5312.1530354,0.5,1314,1.57162E-02,1.26660E-03,2.
6 502 923.146| 79.6423 5! SRCNAM =5-1n02 ! 5! X =642.709134,5313.2803351,642.3408118,5312.5420384,0.5,1314,3.64922E-02,2.94099E-03,4.8¢
7 603 1209.61| 109.006 6! SRCNAM =6-Ln03! 6! X =643.2649285,5312.3184418,643.0726911,5313.5124338,0.5,1313,3.69907E-02,2.98116E-03,5.(
8 7 04-1 525.12| 73.6725 7! SRCNAM =7-Ln04-1 7! X = 644.0038064,5312.9759348,643.5802832,5313.2648333,0.5,1320.5,2.29209E-02,1.84725E-03,

9 8 04-1 548.117| 76.8989 8! SRCNAM = 8-Ln04-1 8! X = 644 =2 62185,5312.43067,644.0038064,5312.9759348,0.5,1379,2.39247E-02,1.92815E-03,2.99:,
H AP M t67_EmissionMajorRoadByLink_Lin Sheeti-1 | 15b 15c /%] [« . w_ 1»
Ready | & | [FEom us = v )

|‘._—(|' = R |= t67_EmissionMajorRoadByLink_LineSource_2015xlsx - Microsoft Excel | = | =g X

Home Insert Page Layout Formulas Data Review View Developer Acrobat Team @ e = P

AA2 - Jfx | =CONCATENATE(AZ2,"! X =",D2/1000,",",E2/1000,",",F2/1000,",",G2/1000,",0.5,",MIN{L2,02,R2),"," TEXT{T2/{3600%24%365) *10"6,"0.00000E+00"),",", =

TEXT(U2/(3600%247365) *10"6,"0.00000E+00"),",", TEXT(V2/(3600724%365) *10"6,"0.00000E+00"),",0,0,", TEXT(W2/(3600%24*365) *10"6,"0.00000E+00"),", e

", TEXT(X2/(3600*24%365)*10"6,"0.00000E+00"),",", TEXT{Y2/{3600*24*365) *10*6,"0.00000E+00")," ! !END!") -

A B C Y Z AA AB AC AD AE AF AG AH Al Al +

1 UID LinkiD Shape_Ler| CO_tpy =
A 101 1044.02| 192.231 1! SRCNAM = 1-Ln01! Il! X= 643!.0726911,5313.5124338,642.9576074,5314.5491643,0.5,1320.5,8.26665502,6.66227503,Z
S 2’m 2245.76| 413.501 2! SRCNAM =2-Ln01! 2! X =642.9576074,5314.5491643,643.1618106,5316.7777049,0.5,1337,1.77821E-01,1.43310E-02,2.¢
4 3702 395.503| 34.1211 3! SRCNAM =3-Ln02 ! 3! X =643.0726911,5313.5124338,642.709134,5313.3893351,0.5,1320.5,1.56344E-02,1.26001E-03,2.
5 4’02 397.572| 34.2997 4! SRCNAM =4-Ln02 ! 4! X =642.3498118,5312.5429384,642.3175325,5312.1530354,0.5,1314,1.57162E-02,1.26660E-03,2.
6 502 923.146| 79.6423 5! SRCNAM =5-Ln02 ! 5! X =642.709134,5313.3893351,642.3498118,5312.5429384,0.5,1314,3.64922E-02,2.94099E-03,4.8¢

7 603 1209.61| 109.006 6! SRCNAM =6-Ln03! 6! X= 643.2649285,5312.3184418,643.0726911,5313.5124338,0.5,1313,3.69907E—02,2.98116E—03,5.('
I ﬁ‘tﬁ‘?iEmiSSiDHMPBj‘I\JFRE‘l‘a’&BV\:i‘ﬂﬂk?—Li_l:\aP 7 Sheetid | 15b 15¢ ¢ ".‘;JI AT e mlﬂ? Torhoh o nrammmoTiAn TR “Tannm_ﬁﬂ_u:mﬁ‘
Ready | & | [FEom us = v )

Copy the created strings and paste them the relevant part of CALPUFF input file.

Since boundary between cells is pasted as tab, replace tab with new line.
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Create of “13d”

[LinkID] and road distance is the only necessary column, so delete other lines.

Insert a column before [ID] column and add serial number.

Create strings by pollutant setting operating pattern.
=CONCATENATE(<Unique ID>,"! SRCNAM =",<UID>,"-Ln",<LinkID>," I"
=CONCATENATE(<Unique ID>,"l IVARY =31")

=CONCATENATE(<Unique ID>" ! <Pollutant> = <Winterl>, <Winter2>, <Winter3>, <Winter4>,
<Winter5>, <Winter6>, <Winter7>, <Winter8>, <Winter9>, <Winterl0>, <Winter11>, <Winter12>,")
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<Winterl3>, <Winterl4d>, <Winterl5>, <Winterl6>, <Winterl7>, <Winterl8>, <Winter19>,
<Winter20>, <Winter21>, <Winter22>, <Winter23>, <Winter24>,

<Springl>, <Spring2>, <Spring3>, <Spring4>, <Spring5>, <Spring6>, <Spring7>, <Spring8>,
<Spring9>, <Spring10>, <Spring11>, <Spring12>,

<Spring13>, <Spring14>, <Spring15>, <Spring16>, <Springl17>, <Spring18>, <Spring19>, <Spring20>,
<Spring21>, <Spring22>, <Spring23>, <Spring24>,

<Summerl>, <Summer2>, <Summer3>, <Summer4>, <Summer5>, <Summer6>, <Summer7>,
<Summer8>, <Summer9>, <Summerl0>, <Summerll>, <Summerl2>,

<Summerl13>, <Summerl4>, <Summerl5>, <Summerl6>, <Summerl7>, <Summerl8>, <Summerl9>,
<Summer20>, <Summer21>, <Summer22>, <Summer23>, <Summer24>,

<Autumnl>, <Autumn2>, <Autumn3>, <Autumn4>, <Autumn5>, <Autumn6>, <Autumn7>,
<Autumn8>, <Autumn9>, <Autumn10>, <Autumnl1>, <Autumnl2>,

<Autumnl3>, <Autumnl4>, <Autumnl5>, <Autumnl6>, <Autumnl7>, <Autumnl8>, <Autumnl9>,
<Autumn20>, <Autumn21>, <Autumn22>, <Autumn23>, <Autumn24> !

IEND!

Since operating pattern needs to be created by pollutant, definition of “Unique ID” differs.

Pollutant Unique ID
S02 (<UID>-1)*6+1
S04 (<UID>-1)*6+2
NOX (<UID>-1)*6+3
TSP (<UID>-1)*6+4
PM10 (<UID>-1)*6+5
CO (<UID>-1)*6+6
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Copy the created strings and paste them the relevant part of CALPUFF input file.

Since boundary between cells is pasted as tab, replace tab with new line.
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6 Conducting Dispersion Simulation and Organizing the Calculation
Result

6.1 Conducting Dispersion Simulation
6.1.1 Outline

Conduct the dispersion simulation of CALPUFF using the emission data created in 3.2 and the meteorological
model created with CALMET.

Set input file, output file, calculation term, calculated target substance, projection, datum, calculation range,
and calculation resolution in CALPUFF. These settings have to be the same setting as those by the other
processor. In this manual, set the parameter to consider the chemical reaction model in CALPUFF INP file.In
addition, INP file can be set to narrow down the analysis target range inside the calculation range, and
subdivide the grid in the analysis target range. For source data, paste the content of file converting data to the
relevant part of CALPUFF INP file and correct the parameters such as the number of sources.

Dispersion simulation for each source is conducted in order to confirm the contribution by source.

6.1.2 Conducting Method
Open INP file in “CALPUFF” folder.

Set data file of meteorological model (METDAT), output file name (PUFLST, CONDAT).
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Set target calculation term (METRUN). When setting “0”, you have to set the calculation starting date and
time (IBYR, IBMO, IBDY, and IBHR). When setting “1”, the term included in meteorological model is target
calculation term.

In addition, set time zone (XBTZ), the length of run (IRLG), the number of chemical species (NSPEC), and
chemical species to be emitted (NSE).
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Set chemical mechanism flag (MCHEM). Set “1” to consider pseudo-first-order chemical reaction model using
“MESOPUFF 11" scheme in this manual.

Set the information on pollutant. Set the substances name for the number of calculated substances set by
NSPEC.
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For each contaminant, set whether these substances are target of calculation output or not (MODELED) and
whether they are target of emission or not (EMITTED).

Set the projection of output data (PMAP etc.). These setting have to be the same as CALMET etc.

Set the datum of output data (DATUM). These setting have to be the same as CALMET etc.
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Set the number of grid of meteorological model data (NX, NY, and NZ), horizontal grid spacing (DGRIDKM),
the number of vertical grid and the height to divide the grid (ZFACE), and the bottom-left coordinate of grid.
These setting have to be the same as CALMET etc.

Set the range of calculation grid (IBCOMP, JBCOMP, IECOMP, and JECOMP). Set the range specified above
with grid number.
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When outputting calculation results as grid data, set “LSAMP” to "T" and set the range of output grid
(IBSAMP, JBSAMP, IESAMP, and JESAMP). Set the grid number within the range specified above. Set the
nesting factor of the sampling grid for specifying the grid interval within the set range (MESHDN).

Example: When “DGRIDKM?” is set to 5km and you want to set the grid interval for outputting the calculation
result to 1km, “MESHDN” where “DGRIDKM”/”"MESHDN" becomes 1, that is, may be set to 5.

Set the substance to be output to the LIST file among the calculated pollutants.
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Setting the emission data of point source

Set the number of sources (NPT1), the unit of emission (IPTU®), and the number of emission patterns (NSPT1)
at “13a”. “NSPT1” is the value by multiplying “NPT1” by “NSE” (number of pollutants).

Set source name (SRCNAM), X coordinate, Y coordinate, stack height, elevation, stack diameter, flow gas
velocity, flow gas temperature and emission (X) for each source at “13b”. Adjust the horizontal and vertical
dispersion width (SIGYZI) as necessary.

° Note that “tons/yr” (4) is ton in the American Survey Act and “metric tons/yr” (7) is ton in the metric method, so
these are strictly different each other. In the case of Mongolia “7”” seems appropriate to be used.
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Set source name (SRCNAM), emission pattern type (IVARY) and emission pattern by substance for each
source at “13d”. For “IVARY?”, you can set "1" (for each time), "2" (for each month), "3" (for each season and
time), etc. If not set “IVARY™, emission pattern is regarded as constant.

Setting the emission data of area source

Set the number of sources (NAR1), the unit of emission (IARU), and the number of emission patterns
(NSAR1) at “14a”. “NSAR1” is the value by multiplying “NAR1” by “NSE” (humber of pollutants).
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Set source name (SRCNAM), effective emission height, elevation, vertical dispersion width, and emission (X)
for each source at “14b”.

Set source name (SRCNAM), X coordinate (XVERT) and Y coordinate (YVERT) of four points for each
source at “14c”. Set in order of upper left, upper right, bottom right, and bottom left, respectively.
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Set source name (SRCNAM), emission pattern type (IVARY) and emission pattern by substance for each
source at “14d”. For “IVARY”, you can set "1" (for each time), "2" (for each month), "3" (for each season and
time), etc. If not set “IVARY™, emission pattern is regarded as constant.

Setting the emission data of line source

Set the number of sources (NLINES), the unit of emission (ILNU), and the number of emission patterns
(NSLNZ1) at “15a”. “NSLN1" is the value by multiplying “NLINES” by “NSE” (number of pollutants).

-95- SUURI-KEIKAKU CO., LTD.



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia
Technical Manual 08 Manual for Conducting and Updating of Dispersion Simulation

Set average building length (XL), average building height (HBL), average building width (WBL), average line
source width (WML), average separation between buildings (DXL), and average buoyancy parameter
(FPRIMEL).

Set source name (SRCNAM), X and Y coordinate of starting and ending point, emission height, elevation, and
emission (X) for each source at “15b”.
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Set source name (SRCNAM), emission pattern type (IVARY) and emission pattern by substance for each
source at “15¢”. For “IVARY”, you can set "1" (for each time), "2" (for each month), "3" (for each season and
time), etc. If not set “IVARY™”, emission pattern is regarded as constant.

Set number of calculation point other than grid (NREC), and X coordinate, Y coordinate, elevation, and height
above ground (X) for calculation point as necessary. Example of calculation point is ambient monitoring
station.
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Move the “CALPUFF” folder in command prompt, input “calpuff.exe <input file name>.INP”, and press
[Enter] (Here it is “CPUF_PP_CM2_2015.INP”). After starting the calculation, you can check this running
progress.

When showing “TERMINATION PHASE” message and completing calculation, you check to make output
files. Output file is ” CPUF_PP_CM2_2015_CON” in this case.
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6.2 Output of Calculation Result
6.2.1 Outline

Since the calculation result of CALPUFF is compressed data, it cannot be opened with a text editor such as
Notepad. Therefore, extract the calculated concentration for each grid or each specified point from the
compressed data using the CALPOST processor.

In CALPOST, set the input file, output file, calculation term, output target substance, output range, calculation
result the period (1 hour average, daily average, annual average, etc.).

CALPUFF calculation is conducted with NOx, but the substance of environmental standard is NO2. Therefore,
set the equation to convert NOx to NO2. The conversion formula in CALPOST is [NO2] = a[NOx] and value
of “a” is specified as 0.75 according to the standard for environmental impact assessment in China'®, but it is
necessary to consider to set this value matching to the current situation of Mongolia.

6.2.2 Conducting Method
Open INP file in “CALPOST” folder.

Set the result file calculated by CALPUFF as input file (MODDAT).

19 Guidelines for environmental impact assessment Atmospheric environment (in Chinese) (HJ2.2-2008)
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Set output file name (PSTLST), and the destination folder of output result file (PLPATH).

Set the part of output file (TUNAM).

Set target calculation term (METRUN). When setting “0”, you have to set the calculation starting date and
time (ISYR, ISMO, ISDY, ISHR, ISMIN, and ISSEC) and calculation ending date and time (IEYR, IEMO,
IEDY, IEHR, IEMIN, and IESEC). When setting “1”, the calculated term by CALPUFF is target calculation
term. In addition, set time zone (BTZONE).
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Set outputted target species (ASPEC). When setting “NO2” as outputted target species, set the ratio for
converting from NOx to NO2 (RNO2NOX). The value in “Guidelines for environmental impact assessment
Atmospheric environment” in China is “RNO2NOX” = 0.75.
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Set the target calculation result for output. When outputting the calculation result of each grid, set “LG=T" and
set the target output range of calculation result with grid number (IBGRID, JBGRID, IEGRID, and JEGRID).
On the other hand, when outputting the calculation result of each point specified in CALPUFF, set “LD=T"

Set the unit of output concentration (IPRTU).
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Set the flag to calculate one hour averages (L1HR), three hours averages (L3HR), 24 hours averages (L24HR),
and run-length averages (LRUNL). Set the selecting averaged term to “T” and set the others to “F”.

Set to output the concentration from top to Nth place among the concentration for each point.
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Set the format of output. Set either list format (LPLT) or grid format (LGRD) to "T".

Move the “CALPOST” folder in command prompt, input “calpost.exe <input file name>.INP”, and press
[Enter] (Here it is “Calpost_PP_CM2_2015.INP”).
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When showing “Stop — Program terminated” message and completing calculation, you check to make output
files. Output file is "rank(0)_pm210_2880hr_conc_ppc2_2.dat” in this case.

When opening the output file, the following figure is displayed. X coordinate, Y coordinate, and concentration
by calculation point is outputted.

6.3 Organizing Calculation Result

6.3.1 Outline

The results calculated for each source type output in 6.2 are summarized in the table below and the total
concentration for each grid is calculated. For this tabulation, Excel or Access is used. The result of this
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tabulation is used to confirm the accuracy of the model, to create a concentration distribution chart, etc. and to
evaluate the emission reduction plan.

6.3.2 Conducting Method

Open the calculation result file of concentration by grid outputted by CALPOST and copy the relevant range.

C:¥CALPUFF_USEPA_Approved¥CALPOST¥2015¥rank(0)_pm10_2880hr_conc_ppc2_2.dat - il E@u
I7AILE) REE) FTRYV) BRES) wsrRow) wLOM) zofi) 959:1
0o 203x= A aOH @
|| rank(0)_pm10_2880hr_conc_ppc2_2.dat | E
B i [ 51 =]

942 =
943 . . . .
944 . . - 1247TE-01
945 | FEEL ) - . . 3536E-01,
946 (80 . : . . 9434E-01 ]
947 . . . 1555E-011
948 . . . 8473E-01
949 |ERE . - . . 2954E-01 )
950 (BR . : . . 3187E-01 ]
951 . . . 8346E-011
952 . . .0237E-01 4,
953 | FRE . - . . T720E-01
954 | R . : . . 1193E-01 |
955 . . . 1002E-011
956 . . . 1944E-01 |,
957 | A . - . . 6132E-01,
958 . : . .., . 5. 8485E-01,
959
D
Fh.... TiEE Ro.. | BEE. HI.. 9. 3- BO.. .. FIb.. iTE.. |E|ﬁg(5hif[.]15) |ﬁJ\-E—F ,7

Open excel file and paste the copied data.

Select the pasted column and click [Data]-[Text to Columns].
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Select [Fixed width — Fields are aligned in columns with spaces between each field] in [Original data type] and
click [Next].

Check whether the black arrow line crosses the numerical value in the preview of the data. If it crosses, move
and adjust the arrow with dragging. When adjustment is completed, click [Next].

Click [Finish]
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Data is divided into each column according to delimiter position.

Insert one row at the first row and input column name to each column
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For other sources as well, paste the calculation results to Excel file and calculate the total emissions by grid in
the rightmost column.

Insert three columns at the first column and name each column as “IX1Y”, “Column”, and “Row” in order
from the left.
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Calculate the following for each added column.
IXIY = Column x 1000 + Row
Column = X Coordinate — X Reference coorinate of bottom left + 0.5
Row =Y Coordinate - Y Reference coorinate of bottom left + 0.5

Draw cross-section diagram of concentration by source using this table, and draw concentration distribution
map by importing the table into Access.

6.4 Comparing between Calculated Value and Measured Value and
Considering the Improvement Accuracy of Dispersion Simulation
Model

To evaluate the accuracy of dispersion simulation model, draw correlation diagram between the calculation
value by dispersion simulation and the measurement value in ambient monitoring stations. However, if the
number of monitoring station whose measured value is more than the number of effective measurement time is
less than three stations, this value by this method become reference value and cannot use to evaluate. Draw
scatter diagram with the horizontal axis as calculated value and the vertical axis as measured value and draw
the approximation straight line with intercept zero. If there is the data of the ambient monitoring station that
assumes not to be affected by source, the concentration at that station is taken as the value of intercept. This
value is called the background concentration.
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When slope of approximation straight line is close to 1 as much as possible within the range of 0.8 to 1.2 and
correlation coefficient is 0.71 or more, it means that the calculation result by dispersion simulation model can
reproduces the actual situation more accurately. On the other hand, when correlation coefficient is less than
0.71, it means that there is no consistency between calculated value and measured value.

Also, when slope of approximation straight line is larger than 1.2 or smaller than 0.8, it means that the
calculation result by dispersion simulation model is underestimated or overestimated for measured value. In
either case, the accuracy of the calculation result of dispersion simulation model is not good, so after
modifying the setting of input data such as meteorological data and emission data etc., dispersion simulation
needs to be conducted again.

If possible, it is recommended to verify not only correlation between monitoring stations but also correlation of
hourly concentrations at the same monitoring station. For example, by comparing the measured value with the
calculated value with respect to temporal change of one hour concentration and monthly change of monthly
average concentration, correlation of concentration change at a monitoring station can be verified. Figure 6.4-1
shows an example of comparing measured values and calculated values of monthly average concentrations.

80
2 A

2 :
30 /

20

10 4

0 T T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

—4—Measured Value  =@=Calculated Value

Figure 6.4-1 Example of Comparing Measured Values and Calculated Values of Monthly Average
concentrations
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Upper left: dispersion simulation model with good accuracy (correlation coefficient: 0.909)
Upper right: correlation is not good (correlation coefficient: 0.471)

Bottom left: calculation result is overestimated (correlation coefficient: 0.839)

Bottom right: calculation result is underestimated (correlation coefficient: 0.851)

Figure 6.4-2 Comparison Example between Measured Value and Calculated Value

6.5 Drawing Cross-section Diagram of Concentration by Sources

When updating the calculation result in “AllData” sheet, the update is reflected on “S-N SO2” sheet and “S-N
PM10” sheet. These sheets are data lists for preparing cross-section diagram of concentration by sources and
when updating the values of these sheets, cross-section diagram of concentration by sources is redrawn on
“SO2 graph” and “PM10 graph” sheet.
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6.6 Drawing Concentration Distribution Map

6.6.1

Import to Calculation Result Organization File to Access File

Open “Simulation.mdb” and select [Excel] button of [Import & Link] in [External Data] tab.
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After click [Browse], select the calculation result organization file and click [OK].

Select result organization sheet, and click [Next] (Here it is “AllData” sheet.).

Check [First Row Contains Column Headings] is checked and click [Next].
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Select [Let Access add primary key.] and Click [Next].

Input the table name in the [Import to Table:] textbox and click [Finish].
(Here it is “CONCENTRATION_bySimulation_gridlkm_2015".)

Click [Close].
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6.6.2 Drawing Concentration Distribution Map

Open template file, click [File]-[Save As], and saved as other name.

Join the table of emission by grid to “SO2 Concentration” layer

If the table is already a joined table, select [Joins and Relates]-[Remove Join(s)]-[Remove All] and remove the
existing join of table.

Right-click “SO2 Concentration” layer and select [Joins and Relates]-[Join].
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=1
When showing the following dialog, click button.

Select the table of emission by grid to join and click [Add].
(Here it is “CONCENTRATION_bySimulation_gridlkm_2015” table)
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Show the selected table in the dropdown textbox of “2.”. When clicking the dropdown button of “1.” and
selecting “IXIY”, show “IXIY” in “3.” automatically. After then, click [OK].

If the following dialog may be shown, click [No].

Right-click “SO2 Concentration” layer and click [Properties].

= Grid1km

] Data 3
= Diistrict £

- <> Save As Layer File...

ENEES02 Confind Create Layer Package...

] 4" Properties...

Click [Symbology] tab and select [Quantities]-[Graduated colors]. Click and select the target column name at
the drop down button of [Value] (Here it is [Total_SO02].).

SUURI-KEIKAKU CO., LTD. -118 -



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia
Technical Manual 08 Manual for Conducting and Updating of Dispersion Simulation

Select the color pattern in [Color Ramp] to use for the distribution map. Click the value in [Range] and input
the upper limit value of rank.

Color Ramp: .

Symbol  Range

| [o.00000g]

1 0000001 — 20000000 10000001 — 20000000

20000001 — 30000000 20000001 — 30000000
30000001 — 60000000 30000001 — 60000000
-EI:IJ:II:II:II:IIIH -1 00000000 50000001 — 1 00000000

When double-clicking color in [Symbol] column, since the following dialog is shown, select color.

The results of selecting rank and color are as follows.
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When click [Reverse Sorting] after you right-click on the [Range] column, the display order of rank changes.

Symbal Range Label
10000001 - 200 Flip Symbols
20000001 - 300 Ramp Colors

30000001 - 500

P rties for Selected Symbol(s)...
50000001 - 100 roperties for o ymbol(s)

Properties for All Symbols...

T Show class ranges using fi Reverse Sorting
Remove Class(es)
Combine Classes

Format Labels...

Edit Description...

Input label to display in legend by rank. When all setting completed, click [OK].

Click “Total_SO2” of “SO2 Concentration” layer and make it editable and change to “ug/m3”.
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= 502 Concentration
ug/ms3
[ - 100
[]- 50
[1- 30
- 20
[ - 10

Change the title of this map. Move the cursor to the textbox of title, right-click it, and click [Properties].

Zoom Whole Page

Zoom to Selected Elements
Cut Ctrl+x
Copy Ctrl+C
Delete Delete

Graphic Operations »

Order 3

MNudge
Align

Distribute

r vy v ¥

Rotate or Flip

............................................. j | [ Properties...
[

Input a title in [Text] (Here it is “SO2 Concentration — All Sources™.).

Complete drawing the concentration distribution map by ArcGIS.
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To export the distribution map to PDF file, click [File]-[Export Map].

Setting the destination and file name and click [Save].
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Create the PDF file of concentration distribution map.
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7 Method of Estimating the Emission of PM10 Considering
Condensed Dust and Conducting Dispersion Simulation

7.1 Background

Among the various pollutants, the only PM concentration measured at the measuring station was significantly
higher than the calculated concentration using the previous dispersion simulation model. Various causes were
thought such as error of the equipment of the measuring station, error of the emission factor, and contribution
of generating the secondary particle, so in order to make it clear, the dust in the air was collected using the
FRM sampler and component analysis of the collected dust was also conducted. As a result, it was shown that
POM (Particulate Organic Matter) and sulfate are major source factor in the dust collected in winter and the
main source is volatile organic matter due to fuel combustion (Figure 7.1-1). From these results, it is thought
that these sources are greatly affected by condensed dust.

OPM2.5; 26samples B PM10; 20samples

140

120 |

100 F

g0 |

60 F

40 F

Concentration in PM (ug/m®)

" D |

- [Sulfate] - [POM] 1 [EC] - [Soil] : [S.Salt] . [Nitrate]  :[NH4CI] : Unknown

Figure 7.1-1 Comparing the origin source concentration in PM10 and PM2.5 sample from Dec.15,'14
to Jan.06,'15

In addition, Dr. Mizohata attempted PMF (Positive Matrix Factorization) analysis using the seasonal PM
chemical composition analysis data obtained by previous observations and announced the obtained results at
the seminar in February 2016. The number of source factors was unknown, but as a result of trial and error for

4 to 8 factors, source profiles consisting of 7 source factors and their contribution concentrations were finally
derived.

7.2 Calculation Method of the Emission Considering Condensed Dust
7.2.1 OQutline of PM10 Generating Process

The image of generating processes of PM10 is shown in Figure 7.2-1. The generating processes of PM10
consist of the following three processes.

SUURI-KEIKAKU CO., LTD. -124 -



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia

Technical Manual 08 Manual for Conducting and Updating of Dispersion Simulation

1. Generating Process of Primary Particle

Primary particles are generated by fuel

combustion or fugitive dust. The particle generated through

condensation of product in the process of moisture in the stack gas reacting with SO2 or NO2 is also included

as the primary particle.

2. Generating Process of Condensed Dust

Condensed Dust is produced through gas or liquid (volatile matter or vapor etc.) in the stack is condensed into
particles by rapid cooling and/or mixing in the air after the stack gas is emitted.

3. Generating Process of Secondary Particle by Chemical Reaction

Secondary particles are generated by chemical reaction in the air after the stack gas is emitted.

2. Generating Process of Condensed
Dust (Estimated from the contribution
by sources by PMF)

2.a OC by fuel combustion

2.b Sulfate

2.c Nitrate

3. Generating Process of Secondary Particle by
Chemical Reaction (Calculated by CALPUFF)

3.a HzSO4+2NH3—>(NH4)st4 (SUlfate)

3.b HNO3+NH3;&NH4NO; (Nitrate)

/

Receptor

dust etc.)

1. Generating Process of Primary Particle
(Calculated by CALPUFF)

1.a PM10 by fuel combustion

1.b PM10 by non-fuel combustion (Fugitive

1.c SO,+H,0+0,—H,S0O, (SUlfate)
1.d 3NO,+H,0—2(H"+NO3)+NO (Nitrate) \

Concentration at measuring and
calculating point

Source: JICA Experts
Figure 7.2-1

» Total of fuel combustion (1.a+2.a)
+ Total of Sulfate (1.c+2.b+3.a)

- Total of Nitrate (1.d+2.c+3.b)

+ PM10 by non-fuel combustion
(1.b)

Image of Generating Process of PM10
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7.2.2 Estimation Method of the Emission of PM10 Considering Condensed Dust

The calculation of PM10 emission can only be done by using emission factor from the result of flue gas
measurement and monitoring survey described previously in 1l.a and 1.b. Also in CALPUFF, generating
process for condensed dust is not considered in. Therefore, to estimate PM10 emission considering the
condensed dust, the PM10 emission estimation method by the process of 1.c, 1.d, and 2.a to 2.c is set as
following.

1. PM10 emission calculated by using emission factor from the result of flue gas measurement and
monitoring survey (1.a, 1.b)

PM10 emission by source was calculated by multiplying activity data such as coal consumption to emission
factor based on the result of flue gas measurement and monitoring survey.

2. Process of gas condensation and become particles in the stack (1.c, 1.d)

PM10 emission generated by chemical reaction from SO2 to SO4 (1.c) and from NO2 to NO3 (1.d) in stack
were calculated.

Conversion ratio of reaction from SO2 to SO4 in stack was set as 5.0'!, SO2 and SO4 emission were estimated
by the following formulas

S04 Emission after reaction = SO2 Emission of emission inventory * 5/100 * 98/64
SO2 Emission after reaction = SO2 Emission of emission inventory * (1-5/100)

Also, NO3 emission included in PM10 was estimated using the NO3 ratio by the component analysis of the
sample taken from sources (Table 7.2-1). These calculation results were added to PM10 concentration.

NO3 Emission = PM10 Emission * NO3 Ratio of each source / 100

Table 7.2-1 NO3 Ratio of Each Source by the Component Analysis

Source Ratio (%0)
Power plant 0.07
HOB 0.18
CFWH 0.04
Small stove for household 0.08
Vehicle exhaust gas 0.00

Source: JICA Experts

3. Generating process of condensed dust (2.a~2.c)

To estimate the emission of each source with consideration of generating process for the condensed dust, 1) the
calculated concentration with consider ratio of generating process of primary and secondary particle, 2)
average concentration of PM10at monitoring station, and 3) the PM10 contribution ratio of each source
estimated by PMF were utilized.

When calculated concentration with consideration of generating process of primary and secondary particle is
set as C1, PM10 average concentration at monitoring station is set as Cag, and the PM10 contribution ratio of

1 Prediction Manual of SPM Committee of SPM Control Measure 1997 (in Japanese)
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each source estimated by PMF is set as A, Cs that is PM10 average concentration of each source at monitoring
station and R, the ratio to estimate the emission considered generating process for condensed dust are
calculated by the following formula. PM10 emission considering the condensed dust was estimated by
multiplying R to PM10 emission of emission inventory every source (Figure 7.2-2 and Figure 7.2-3).

CS:CAQ X A/100
R:CS/C]_

Figure 7.2-2  Estimation Image of PM10 Concentration of Each Source at Monitoring Stations using
the result of PMF
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PM10 concentration of each source
using distribution ratio (Cs ug/m3)

Dispersion

Simulation

PM10 concentration

by generating

process of primary

and secondary

particle (C,) PM10 emission
considering
condensed dust
(Es=E1*R)

PM10 emission
considering only

primary particle Additional  ratio
(E) for condensed dust

(R=C{/Cy)

Source: JICA Experts

Figure 7.2-3  Estimation Image of PM10 Emission Considering Condensed Dust

For PM10 contribution ratio of each source estimated by PMF in winter, Dr. Mizohata presented the ratio in
the seminar on February 2, 2016, as shown in Table 7.2-3. The emission Es (the emission virtually added
condensed dust) was estimated by multiplying E; (emission of each sources in emission inventory) to R.

In 7 source factors in Table 7.2-2, since LF7-3 and LF7-7 are particle matters and do not generate condensed
dust, and the contributions of LF7-2 and LF7-3 are low, these source factors are excluded from the source of
condensed dust. Regarding LF7-2, UB city does not have refuse incineration and general waste is burned in the
open air. On the other hand, LF7-2 may include tire combustion in ger stove, but further discussion of this
cause is needed.

JICA Experts pointed out that there are many buildings under construction and the contribution of cement
composition may enlarge, however, since the contribution is low (1.6%), this source factor is also excluded
from the source of condensed dust.

According to these reason, the sources of condensed dust are set to coal combustion, vehicle exhaust gas,
sulfate, and nitrate.
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Source: JICA Experts

Table 7.2-2  Concentration and Ratio of Each Source Factor Estimated by PMF
Source Factor by PMF Concentration
ug/m3 %
LF7-4: Motor Vehicle 30.3 131
LF7-1: Coal Combustion 146.3 63.6
LF7-2: Refuse Incineration 3.6 1.6
LF7-3: Cement 3.4 15
LF7-7: Crustal 20.6 9.0
LF7-5: Sulfate 10.9 4.8
LF7-6: Nitrate 15.2 6.6
Total 230.3 100.0

Sum of ratio do not become the Total values because each value is rounded at the first decimal place.

Table 7.2-3  Concentration by Source Factor and Ratio of Generation Process for Condensed Dust

Coal Vehicle Refuse
Combusti | Exhaust Crustal Sulfate Nitrate | Incinerati | Cement
on Gas on
Averaged PM10
Concentration at monitoring 161.34
station (Caq)
PM10 distribution ratio of
source estimated by PMF 63.60 13.10 9.00 4.80 6.60 1.60 1.50
(A, %)
PM10 concentration of each
source (Cs=Caq*A/100, 102.61 21.14 14.52 7.74 10.65 2.58 2.42
ug/m3)
Concentration by CALPUFF 5851 293 3181 515 281
(C1, ug/m3)
R=Cs/C1 1.754 9.469 1.503 3.791

Source: JICA Experts

The condensed dust with considering PM10 emission is shown in Table 7.2-4, Figure 7.2-4, and Figure 7.2-5.
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Table 7.2-4  Emission by Source before and after Considering Condensed Dust (2015)

PM10 SO4 NO3 Total
Before After Before After Before | After Before After
PP 14,786.62 | 25,935.72 908.98 | 1,366.19 10.35 39.24 | 15,705.94 | 27,341.15
HOB 623.25 1,093.18 114.75 172.48 1.12 4.25 739.13 1,269.91
CFWH 145.10 25451 23.03 34.62 0.06 0.22 168.19 289.34
Small stove for
household 3,007.86 | 5,275.78 104.01 156.32 241 9.12 3,114.27 5,441.23
(Traditional stove)
Small stove for
household 629.17 1,103.57 142.89 214.76 0.50 1.91 772.56 1,320.23
(Improved stove)
Vehicle exhaust Qas | oo 00| 00556 | 2254 | 3387 |  0.00 0.00 25757 | 2,259.43
(Major road)
Vehicle - exhaust - gas 36.72 | 347.72 352 520 000| 0.00 4024 | 35301
(Minor road)
f{;*f(;“"e dust from |, ge051 | 286051 286051 | 286051
Fugltlye ash from ash 409 64 409.64 409.64 409.64
pond in PPs
Total 22,733.90 | 39,506.18 | 1,319.71 | 1,983.53 14.44 5474 | 24,068.05 | 41,544.44
Unit: ton

Source: JICA Experts

45,000
40,000
35,000

E 30,000

£ 25,000

@ 20,000

15,000

10,000

5,000

Em

m PP

2015

EHOB

2015 (included condensed dust)

= CFWH

M Traditional Stove B Improved Stove ™ MajorRoad

MinorRoad

RoadDust

Fugitive Ash

Source: JICA Experts
Figure 7.2-4  PM10 Emission by Source before and after Considering Condensed Dust (2015)
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Source: JICA Experts
Figure 7.2-5 Contribution by Source before and after Considering Condensed Dust (2015)

7.3 Estimation Method of PM10 Concentration

Flow diagram of dispersion simulation by using the emission considering condensed dust is shown inFigure
7.3 1.

fffffffffffffffffffffffffffffff

Emission data by
source considering

! : !
| Emission data | ' : condensed dust
: ! '
3 3 3 33 : ;
Meteorological model ' Emission data ; Meteorological model ; Emission data ;
i ! '
: comersion preprocessor_| | i |_conwrsion preprocessor | !
: ] : ’ ‘ & ‘
———————————————————————————————— ! !

Input data of dispersion
model
Input data of dispersion
6.1 model

Dispersion simulation model (CALPUFF)
\ e : 6.1

6.2 : Air quality data 3 Dispersion simulation model (CALPUFF)
Calculation result output Postprocessor i 3

\:

(CALPOST)
2 Calculation of
6.3 concentration by source 6.2 X
Arranging calculation result : based on the analysis ! Calculation result output Postprocessor
' result of PMF ; (CALPOST)
o7 L Bt 6.3
Estimation the ratio of condensed Arranging calculation result
dust using calculated value and
measured value by source (R) M
Emission data 6.5
- Arranging the calculation
Emission by source result considering condensed
considering condensed dust dust

Figure 7.3-1 Flow diagram of dispersion simulation by using the emission considering condensed dust

1. Generating Process of Primary Particle Considering Condensed Dust (1.ato 1.d and 2.a to 2.c)

Based on the above, the dispersion simulation of CALPUFF was conducted using the emission with
consideration of generating process for condensed dust as input data. On this occasion, concentrations
calculated from SO4 and NO3 emission in generating process of primary particle were added to PM10
concentration (Figure 7.3-2).
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Setting R approaching contribute ratio
and calculating ambient PM10
concentration

: ’

Additional ratio considering

for  condensed condensed dust
PM10 concentration  [ECINE(SEONIE);
by generating
process of primary
and secondary
particle (C1)

PM10
concentration

PM10 concentration PM10 emission Dispersion
of each source considering Simulation
estimated by PMF condensed dust

(Cs ug/m3) (Es=E1*R)

Figure 7.3-2  Estimation Image of PM10 Concentration Considered Condensed Dust

2. Generating Process of Secondary Particle by Chemical Reaction (3.a~3.b)

A pseudo-first-order chemical reaction model is applied as a chemical reaction model of CALPUFF. This
chemical model considers the following generating process from SO2 to SO4, and from NOx to NO3 and
HNO3.

After reactant SO2 is emitted into the air, SO4 ion is generated by the reaction to moisture, ozone and
hydrogen peroxide etc. in the air, and product particle of ammonium sulfate is produced by reaction of SO4 ion
and ammonia.

After reactant NOx is emitted to the air, NOx reacts in two different processes. The first process is NO3
generating process by the reaction between NOx and moisture in the air. The second process is ammonium
nitrate generating process by the reaction between ammonia and the nitric acid gas to be generated by the
reaction to OH radical and so on by ozone or the photochemical reaction. Besides, since this reaction is a
reversible reaction depending on temperature and relative humidity, nitric acid gas and ammonium nitrate are
in the equilibrium state.
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The image of each generating process is shown in Figure 7.3-3. SO4, NO3 and HNO3 concentration were
calculated by CALPFF dispersion simulation using SO2 and NOx emission as input data, and were added to
PM10 concentration.

Source: A User’s Guide for the CALPUFF Dispersion Model (Ver 5)
Figure 7.3-3  Generating Process of SO4 and NO3 (3.a and 3.b)

7.3.1 Converting to the Source Input Format for CALPUFFE

Copy excel file created in Chapter 5 and save as new file. Open saved file and cancel the filtering function.

Ede-e-s GerEmisByKhoroo_2015_By(Grid_CondensedDustxlsx - Microsoft Excel (=B [t
m Home Insert Page Layout Formulas Data Review View Developer Acrobat Team & e o B 23
From Access 5] Connections : ; E=1 m @ [E]patavalidation -~ ®[FE @LE oE #=  [lqData Analysis
memWEb 73 73 @ E’J 2 E L? L g‘_‘ ﬁcunsuhdate ﬂLE {; ﬂJ ; B }
B From Text From Othfr Existing Refre'sh _ il Sort Filter _!?Advancad Textto  Remove B whatir Analysis - Greup Ung'ruup Subtotal
EE] Sources Connections All Columns Duplicates =7
Get External Data Connections Sort & Filter Data Tools Outline Analysis
H2 - Je | =F2%5/100*98/64 ~
2
A B s D E F G H | J K L M N =
1 |IXIlY Column_ Row MinX MinY TPY_S502 502 _corr S04 TPY_NOx TPY_TSP TPY_PMI(NO3 TPY_CO E
2 70025 7 25 617000 5305000 0.43347 0.41 18| 0.033 19! 0.10359 0.88659 0.57628 0.00046 7.66343
& 70026 7 26 617000 5300000 0.31098 0.29544 0.02381 0.07432 0.63606 0.41344 0.00033 5.49795
4 70027 7 27 617000 5307000 0.06765 0.06426 0.00518 0.01617 0.13836 0.08993 7.2E-05 1.19593
5 70028 7 28 617000 5308000 0.72186 0.68576 0.05527 0.17251 1.47642 095967 0.00077 12.7618
6 80025 8 25 618000 5305000 0.68444 0.65021 0.0524 0.16357 1.39989 0.90993 0.00073 12.1003
7 80026 8 26 618000 5300000 1.40096 1.33091 0.10726 0.33481 2.8654 1.86251 0.00149 24.7678
8 80027 8 27 618000 5307000 2.25095 2.1384 0.17234 0.53795 4.60389 2.99253 0.00239 39.7949
9 80028 8 28 618000 5308000 0.3026 0.28747 0.02317 0.07232 0.61891 0.40229 0.00032 5.34972
10 90013 9 13 615000 5293000 0.10863 0.1032 0.00832 0.02625 0.21095 0.13712 0.00011 1.87947
11 90026 9 26 619000 5306000 18.7668 17.8285 1.43683 5.00217 52.3754 34.0451 0.02724 417.398
12 90027 9 27 619000 5307000 8.20652 7.7962 0.62831 2.1632 222484 144619 0.01157 178.517
13 100012 10 12 620000 5292000 0.00964 0.00916 0.00074 0.00233 0.01872 0.01217 9.7E-06 0.16674
14 | 100013 10 13 620000 5293000 1.96901 1.87055 0.15075 0.47576 3.8235 2.48528 0.00199 34.0653

Update the formula to calculate SO4 and NO3 emission. This update is reflected to all rows.

SO4 Emission = SO2 Emission x conversion ratio from SO2 to SO4 x 96/64 x Additional ratio of condensed
dust (R)

NO3 Emission =PM10 Emission x NO3 contribution ratio by composition analysis of PM10 x Additional ratio
of condensed dust (R)
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r|z‘| H ) - |= GerEmisByKhoroo_2015_ByGrid_CondensedDustxlsx - Microsoft Excel ‘ = | =X

Home Insert Page Layout Formulas Data Review View Developer Acrobat Team 2 e o B R

STDEV.S - ® ~ Jc| =F2*5/100*98/64*1.503 -~

A B C D E F G H | J K L M =

1 |IXIY Column_ Row MinX MinY TPY_S02 S02_corr S04 TPY_NOx TPY_TSP TPY PMI(NO3 TPY_CO %
A 70025 7 25 617000 5305000] 0.43347| 0.4118 =F2*5/10E}*98/64*1.503 0.57628 0.00046 7.66343
3 70026 7 26 617000 5306000 0.31098 0.29544 0.02381 0.07432 0.63606 0.41344 0.00033 5.49795
4 70027 7 27 617000 5307000 0.06765 0.06426 0.00518 0.01617 0.13836 0.08993 7.2E-05 1.19593
5 70028 7 28 617000 5308000 0.72186 0.68576 0.05527 0.17251 1.47642 0.95967 0.00077 12.7618
6 80025 8 25 618000 5305000 0.68444 0.65021 0.0524 0.16357 1.39989 0.90993 0.00072 12.1003
7 80026 8 26 618000 5306000 1.40096 1.33091 0.10726 0.33481 2.8654 1.86251 0.00149 24.7678
g 80027 8 27 618000 5307000 2.25095 2.1384 0.17234 0.53795 4.60389 2.09253 0.00239 39.7949
9 80028 8 28 618000 5308000 0.3026 0.28747 0.02317 0.07232 0.61891 0.40229 0.00032 5.34972
10 90013 9 13 619000 5293000 0.10863 0.1032 0.00832 0.02625 0.21085 0.13712 0.00011 1.87947

r@! (= & GerEmisByKhoroo_2015_ByGrid_CondensedDust.xsx - Microsoft Excel (=] E [

Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e o @ 28

STDEV.S - KV k& :K2*0.08f100’3.?91| @

E

A B C D E F G H | J K L M =

1 Iy Column_ Row MinX MinY TPY_SO2 502 _corr S04 TPY_NOx TPY_TSP TPY_PMI(NO3 TPY_CO EI
2 70025 7 25 617000 5305000 0.43347 0.4118 0.04988 0.10359 0.88659] 0.57628|=K2*0.08/100%3.791
& 70026 7 26 617000 5306000 0.21098 0.29544 0.03579 0.07432 0.63606 0.41344 0.00033- 5.49795
4 70027 7 27 617000 5307000 0.06765 0.06426 000778 0.01617 0.13836 0.08993 7.2E-05 1.19593
Y 70028 7 28 617000 5308000 0.72186 0.68576 008307 0.17251 1.47642 0.95967 0.00077 12.7618
6 80025 8 25 618000 5305000 0.68444 0.65021 007876 0.16357 1.39989 0.90993 0.00073 12.1003
7 80026 8 26 618000 5306000 1.40096 1.33091 0.16121 0.33481 2.8654 1.86251 0.00149 24.7678
8 80027 8 27 618000 5307000 2.25095 2.1384 0.25902 0.53795 4.60389 299253 0.00239 39.7949
9 80028 8 28 618000 5308000 0.3026 0.28747 0.03482 0.07232 0.61891 0.40229 0.00032 5.34972
10 90013 9 13 619000 5293000 0.10863 0.1032 0.0125 0.02625 0.21095 0.13712 0.00011 1.87947

Add one column at the right of Dust (or TSP) and PM10 column. This calculation result is reflected to all rows.

TSP Emission = TSP Emission x Additional ratio of condensed dust (R)

PM10 Emission = PM10 Emission x Additional ratio of condensed dust (R)

(@9 = GerEmisByKhoroo_2015_ByGrid_CondensedDust.xist - Microsoft Excel [= [ 5 [t

Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e o e B

STDEV.S hi K« fo| =12*1.754 ~

E

A B = D H P G H | J K L M N 0] =

1 |IXIY Column_ Row MinX MinY TPY_S02 $02_corr S04 TPY _NOx TPY TSP TSP corr TPY PMI1(PM10_cor NO3 TPY _CO %
70025 7 25 617000 5305000 0.43347 0.4118 0.04988 0.10359) 0.88659 =J2*1.754:|. 0.00175 7.66343
B 70026 7 26 617000 5306000 0.21098 0.29544 0.03579 0.07432 0.63606 0.41344 0.00125 5.49795
4 70027 7 27 617000 5307000 0.06765 0.06426 0.00778 0.01617 0.13836 0.08993 0.00027 1.19593
5] 70028 7 28 617000 5308000 0.72186 0.68576 0.08307 0.17251 1.47642 0.95967 0.00291 12.7618
6 80025 8 25 618000 5305000 0.68444 0.65021 0.07876 0.16357 1.39989 0.90993 0.00276 12.1003
7 80026 8 26 618000 5306000 1.40096 1.33091 0.16121 0.33481  2.8654 1.86251 0.00565 24.7678
g 80027 8 27 618000 5307000 2.25095  2.1384 0.25902 0.53795 4.60389 2.99253 0.00908 39.7949
9 80028 8 28 618000 5308000 0.3026 0.28747 0.03482 0.07232 0.61891 0.40229 0.00122 5.34972
10 90013 9 13 619000 5293000 0.10863 0.1032 0.0125 0.02625 0.21095 0.13712 0.00042 1.87947

'@! H9- |= GerEmisByKhoroo_2015_ByGrid_CondensedDust.xlsx - Microsoft Excel [= [ B s

Home Insert Page Layout Formulas Data Review View Developer Acrobat Team b e o @ 2

STDEV.S hd X« fe| =12*1.754 "

>

A B © D H F G H | J K L M N 0] B =

1 |IXIY Column_ Row MinX MinY TPY_S02 502 corr S04 TPY_NOx TPY TSP TSP_corr TPY_PMI1(PM10 _cor NO3 TPY_CO %
2 70025 7 25 617000 5305000 0.43347 0.4118 0.04988 0.10359 0.88659 1.55507| 0.57628 =L2*1.754_-| 7.66343
B 70026 7 26 617000 5306000 0.21098 0.29544 0.03579 0.07432 0.63606 1.11565 0.41344 0.00125 5.49795
4 70027 7 27 617000 5307000 0.06765 0.06426 0.00778 0.01617 0.13836 0.24268 0.08993 0.00027 1.19593
5] 70028 7 28 617000 5308000 0.72186 0.68576 0.08307 0.17251 1.47642 2.58964 0.95967 0.00291 12.7618
6 80025 8 25 618000 5305000 0.68444 0.65021 0.07876 0.16357 1.39989 2.4554 0.90993 0.00276 12.1003
7 80026 8 26 618000 5306000 1.40096 1.33091 0.16121 0.33481 2.8654 5.02592 1.86251 0.00565 24.7678
g 80027 8 27 618000 5307000 2.25095 2.1384 0.25902 0.53795 4.60389 8.07523 2.99253 0.00908 39.7949
9 80028 8 28 618000 5308000 0.3026 0.28747 0.03482 0.07232 0.61891 1.08557 0.40229 0.00122 5.34972
10 90013 9 13 619000 5293000 0.10863 0.1032 0.0125 0.02625 0.21095 0.37001 0.13712 0.00042 1.87947
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Add the filtering function and specify the range of coordinate values of X and Y.

(@ I GerEmisByKhoroo_2015_ByGrid_CondensedDust.xisx - Microsoft Excel (=

Home  Inset  Pagelsyout  Formulas  Data  Review  View  Developer  Acrobat  Team v @ o =

AL - £y ~

E

| A B C D E 7 G H | ] K L M N 0 P -

1 (XY [-|Column~|Row |~|MinX .x/MinY .r|TPY_SO|~ SO2_co[~|S04 |-|TPY_NG<|TPY TS~ TSP_cor ~ TPY_PM~ PM10_(~|NO3 |-|TPY_CO[~ H
44 1 130019 13 19 623000 5299000 0.03413 0.03242 0.00293 0.00843 0.06081 0.10666 0.03953 0.06933 0.00012 0.57226
45 130020 13 20 623000 5300000 3.50941 3.33394 0.40384 0.86703 6.25358 10.9688 4.06483 7.12971 0.01233 58.8499
46 | 130021 13 21 623000 5301000 0.6681 0.63469 0.07688 0.16506 1.19052 2.08816 0.77384 1.35731 0.00235 11.2035
47 130027 13 27 623000 5307000 0.19457 0.18484 0.02239 0.0465 0.39795 0.69801 0.25867 0.45371 0.00078 3.43982
48 130028 13 28 623000 5308000 0.46816 0.44476 0.05387 0.11188 0.95754 1.67953 0.6224 1.09169 0.00189 8.27674
54 140020 14 20 624000 5300000 2.41406 2.29336 0.27779 0.59642 430173 7.54524 2.79613 49044 0.00848 40.4819
55 140021 14 21 624000 5301000 4.12818 3.92177 0.47504 1.01991 7.3562 12.9028 4.78153 8.3868 0.0145 69.2263
56 140022 14 22 624000 5302000 0.53858 0.51165 0.06198 0.13306 0.95972 1.68335 0.62382 1.09418 0.00189 9.03157
57 140024 14 24 624000 5304000 1.13164 1.07506 0.13022 0.27958 2.01653 3.53699 1.31074 2.29904 0.00398 18.9767
58 140025 14 25 624000 5305000 0.00231 0.0022 0.00027 0.00057 0.00412 0.00723 0.00268 0.0047 8.1E-06 0.03878
59 140033 14 33 624000 5313000 0.87453 0.83081 0.10064 0.23733 1.81999 3.19226 1.18303 2.07503 0.00359 16.7232

Add one column at the right of Dust (or TSP) and PM10 column in “13b”, “14b”, and “15b” sheet.

'\1_—':|' = I R |= GerEmisByKhoroo_2015_ByGrid_CondensedDust.xdsx - Microsoft Excel [= [ 5 [

“ Home Insert Page Layout Formulas Data Review View Developer Acrobat Team @ e o e &

R2 b I ~

A G H | ] K L M N o] P Q R S T l

1 IXy MinY GridX GridY Altitude TPY 502 502 corr 504 TPY_NOx TPY TSP TSP_corr TPY PM1(PM10 cor NO3 TPY_CO H
A 130019| 5299000 623 5299 1234 0.03413 0.02242 0.00261 0.00842 0.06081 0.03953' ! 3.2E-05 0.57226 1! SRCN/
3 130020| 5300000 623 5300 1480 3.50941 3.33394 0.26869 0.86703 6.25358 4.06483 0.00325 58.8499 2 ! SRCN/
4 130021| 5301000 623 5301 1234 0.6681 0.62469 0.05115 0.16506 1.19052 0.77384 0.00062 11.2035 3 ! SRCN/
5 130027| 5307000 623 5307 1292 0.19457 0.18484 0.0149 0.0465 0.39795 0.25867 0.00021 3.43982 4! SRCN/
6 130028| 5308000 623 5308 1332 0.46816 0.44476 0.03584 0.11188 0.95754 0.6224 0.0005 8.27674 5! SRCN/
7 140020| 5300000 624 5300 15845 2.41406 2.29336 0.18483 0.59642 4.30173 2.79613 0.00224 40.4819 6 ! SRCN/
8 140021| 5301000 624 5301 1245 4.12818 3.92177 0.21606 1.01991 7.3562 4.78153 0.00283 69.2263 7 ! SRCN/
9 140022| 5302000 624 5302 12387 0.53858 0.51165 0.04124 0.13306 0.95972 0.62382 0.0005 9.03157 8! SRCN/
10 | 140024| 5304000 624 5304 1382 1.13164 1.07506 0.08664 0.27958 2.01653 1.31074 0.00105 18.9767 9! SRCN/

Copy the value of emissions from the above calculation sheets and paste them the relevant part of “13b”,
“14b”, and “15b” in CALPUFF input file.
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Regarding the formula in the column that creates the string of source information to be inserted in CALPUFF
input file, correct the cell that specifies TSP and PM10 emission to the cell of the value considering condensed

dust.

P\“ZI' = R |+ GerEmisByKhoroo_2015_ByGrid_CondensedDust.xlsx - Microsoft Excel | = ‘ [ e S
“ Home Tnsert Page Layout Formulas Data Review View Developer Acrobat Team v@ o xR
Faa - x| 0.0341255611728872 ~
A B £ D E F G H | J K L M N 0 ‘ B =
1 |IXIY ~|Column ~|Row [~|MinX [|MinY [r|TPY_SQO[~|S02_co|~|S04 ~|TPY_NC ~|TPY TSk~ TSP_cor~ TPY PM~ PM10 (~|NO3 |~|TPY CO -
|507| 420029 42 29 652000 5309000+ 1.94661 1.84928 0.224 0.45559 4.21446 7.39217 2.7394 4.80491 0.00831 35.1221
|508| 420030 42 30 652000 5310000, 13.8444 13.1522 1.59313 3.24022 299736 52.5737 19.4828 34.1729 0.05909 249.791
[509| 420031 42 31 652000 5311000} 19.0562 18.1034 2.19286 4.45999 41.2571 72365 26.8171 47.0372 0.08133 343.825
|510| 420032 42 32 652000 5312000} 1.76151 1.67343 0.2027 0.41227 3.81371 6.68924 2.47891 4.34801 0.00752 31.7823
|511] 430030 43 30 653000 5310000} 0.99476 0.94502 0.11447 0.23305 2.14689 3.76564 1.39548 2.44767 0.00423 17.9256
|512| 430031 43 31 653000 5311000) 7.24417 6.88196 0.83361 2.05218 5.18421 9.0931 3.26973 5.91051 0.01022 95.7997
|513| 430032 43 32 653000 5312000} 1.21939 1.15842 0.14032 03536 0.63245 1.10931 0.41109 0.72105 0.00125 15.3272
|514| 440027 44 27 654000 53070000 1.7766 1.68777 0.20444 0.42808 3.48491 6.11254 2.26519 3.97315 0.00687 30.8529
|515| 440028 44 28 654000 53080004 3.56841 3.38999 0.41063 0.85983 6.99968 12.2774 4.54979 7.98034 0.0138 619702
|516| 440031 44 31 654000 5311000y 7.72061 7.33458 0.88844 2.238382 4.00434 7.02361 2.60282 4.56535 0.00789 97.0445
&l =9~ |= GerEmisByKhoroo_2015_ByGrid_CondensedDustxds - Microsoft Excel [ [ 5 [t
“ Home Insert Page Layout Formulas Data Review View Developer Acrobat Team 2 e o B R
K2 h Je | 0.0341255611728872 @
A G H | J K L M N o) P Q R S T ‘ =
1 IXY MinY GridX GridY Altitude TPY S02 S02 corr S04 TPY_NOx TPY TSP TSP _corr TPY PM1(PM10 cor NO3 TPY_CO
|387| 420029 5309000 652 5309 1313] 1.94661 1.84928 0.224 0.45559 4.21446 7.39217 2.7394 4.30491 0.00831 35.1221|386!SRC
|388| 420030 5310000 652 5310 1325]| 13.8444 13.1522 1.59313 3.24022 29.9736 52.5737 19.4828 34.1729 0.05909 249.791|387 ! SRC
|389| 420031 5311000 652 5311  1422.5| 19.0562 18.1034 2.19286 4.45999 41.2571 72365 26.8171 47.0372 0.08133 343.825(388 ! SRC
|390| 420032 5312000 652 5312 1439] 1.76151 1.67343 0.2027 0.41227 3.81371 6.68924 2.47891 4.34801 0.00752 31.7823|389!SRC
|391| 430030 5310000 653 5310 1317.5| 0.99476 0.94502 0.11447 0.23305 2.14689 3.76504 1.39548 2.44767 0.00423 17.9256{390!SRC
|392| 430031 5311000 653 5311 1382.5| 7.24417 6.88196 0.83361 2.05218 5.18421 9.0931 3.36973 5.91051 0.01022 95.7997{391!SRC
|393| 430032 5312000 653 5312 1488 1.21939 1.15842 0.14032 0.3536 0.63245 1.10931 0.41109 0.72105 0.00125 15.3272|392!SRC
|394| 440027 5307000 654 5307 1329] 1.7766 1.68777 0.20444 0.42808 3.48491 6.11254 2.26519 3.97315 0.00687 30.8529|393 ! SRC
|395| 440028 5308000 654 5308 1317] 3.56841 3.38999 0.41063 0.85983 ©6.99968 12.2774 4.54979 7.98034 0.0138 61.9702|394 ! SRC
|396| 440031 5311000 654 5311 1361.5| 7.72061 7.33458 0.83844 2.23882 4.00434 7.02361 2.60282 4.56535 0.00789 97.0445{395!SRC
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(@ I GerEmisByKhoroo_2015 ByGrid_CondensedDust.xlsx - Microsoft Excel [= [ 5 [t
“ Home Tnsert Page Layout Formulas Data Review View Developer Acrobat Team v @@ =
STDEV.S ~ (" X « f| =CONCATENATE(D2," | X=5,",12,",50,", TEXT(L2/(365%24*3600),"0.00000E+00"),",", TEXT(M2/(365*243600),"0.00000E+00"),", " TEXT( N2/(365*24%3600), -
"0.00000E+00"),",", TEXT(52/(365*24*3600),"0.00000E+00"),",0,", TEXT(02/(365*24*3600),"0.00000E+00"),",", TEXT(Q2/(365*24*3600),"0.00000E+00"),",", "
TEXT(T2/(365*24*3600},"0.00000E+00")," ! ‘.END'.”}l -
A N 0 P Q R 5 T u v w X Y 2=
1 |Ixy TPY_NOx TPY_TSP TSP_corr TPY_PM1(PM10_corNO3  TPY_CO E
' 2 | 130019 0.00843] 0.06081] 0.10666] 0.03953] 0.06933] 0.00012] 0.57226]1 | SRCNAM =grd00001 |  [=CONCATENATE(D2," ! X =5,"J2,",50," TEXT(L2/(365*
3 | 130020| 0.86703 6.25358 10.9688 4.06483 7.12971 0.01233 58.8499 2 | SRCNAM =grd00002 | 24*3600),"0.00000E+00"),"," TEXT(M2/(365*24*
4 | 130021| 0.16506 1.19052 2.08816 0.77384 135731 0.00235 11.2035 3 |SRCNAM =grd00003!  3600),"0.00000E+00"),"," TEXT(N2/(365*24*3600),
5 | 130027| 0.0465 039795 0.69801 0.25867 0.45371 0.00078 3.43982 4 !SRCNAM =grd000D4!  "0.00000E+00"),",",TEXT(S2/(365*24*3600),
6 | 130028| 0.11188 095754 167953 0.6224 1.09169 0.00189 8.27674 5!SRCNAM =grd000DS!  "0.00000E+00"),",0,", TEXT(02/(365*24*3600),
7 | 140020 059642 430173 7.54524 2.79613 4.9044 0.00848 40.4819 6!SRCNAM =grd00D06!  "0.00000E+00"),",",TEXT(Q2/(365%24*3600),
8 | 140021| 1.01991 7.3562 12.9028 4.78153 83868 0.0145 69.2263 7 | SRCNAM =grd00007 |  "0.00000E+00"),"," TEXT(T2/(365*24*3600),
9 | 140022| 0.13306 0.95972 1.68335 0.62382 1.09418 0.00189 9.03157 8 !SRCNAM =grd00008!  "0.00000E+00")," ! |END!")

10 | 140024 0.27958 2.01653 3.53699 1.31074 2.29904 0.00398 18.9767 9| SRCNAM =grd00009 | 91X =5,1382,50,3.40899E-08,4.12931E-09,8.86551E
11| 140025 0.00057 0.00412 000723 0.00268 0.0047 8.1E-06 0.03878 10!SRCNAM =grd00010! 10 !X =5,1354,50,6.96610E-11,8.43804E-12,1.81162
P\“ZI' = R |= GerEmisByKhoroo_2015_ByGrid_CondensedDust.xlsx - Microsoft Excel | = | =) | S|
Home Tnsert Page Layout Formulas Data Review View Developer Acrobat Team v @ o =

STDEV.S + (" K « f| =CONCATENATE(D2," | X =5,",12,",50,", TEXT(L2/(365*24%3600),"0.00000E+00"),",", TEXT(M2/(365%24*3600),"0.00000E+00"),",", TEXT( N2/(365%24*3600), -
"0.00000E+00"),",", TEXT(52/(365*24*3600),"0.00000E+00"),",0,", TEXT(P2/(365*24*3600),"0.00000E+00"),",", TEXT(R2/(365*24*3600), "0.00000E+00"),",", -
TEXT(T2/(365*24*3600),"0.00000E+00")," ! IEND!")

A N 0 P a R s T u v W X Y E
1 |Ixy TPY_NOx TPY_TSP TSP_corr TPY_PM1(PM10_corNO3  TPY_CO E
' 2 | 130019] 0.00843] 0.06081] 0.10666] 0.03953[ 0.06933] 0.00012] 0572261 ! SRCNAM =grd00001 |  |=CONCATENATE(D2," ! X =5,",J2,",50," TEXT(L2/(365*
3 | 130020| 0.86703 6.25358 10.9688 4.06483 7.12971 0.01233 58.8499 2 | SRCNAM =grd00002 | 24*3600),"0.00000E+00"),"," TEXT(M2/(365%24*
4 | 130021| 0.16506 1.19052 2.08816 0.77384 1.35731 0.00235 11.2035 3 !SRCNAM =grd00003!  3600),"0.00000E+00"),"," TEXT(N2/(365%24*3600),
5 | 130027| 0.0465 039795 0.69801 0.25867 0.45371 0.00078 3.43982 4!SRCNAM =grd00004!  "0.00000E+00"),"," TEXT(S2/(365%24*3600),
6 | 130028| 0.11188 095754 167953 0.6224 1.09169 0.00189 &.27674 5!SRCNAM =grd00005!  "0.00000E+00"),",0,", TEXT(P2/(365*24*3600),
7 | 140020| 059642 4.30173 7.54524 2.79613 4.9044 0.00848 40.4819 6!SRCNAM =grd0D006!  "0.00000E+00"),"," TEXT(R2/(365*24*3600),
8 | 140021| 1.01991 7.3562 12.9028 4.78153 83868 0.0145 69.2263 7 | SRCNAM =grd00007 | "0.00000E+00"),"," TEXT(T2/(365%24*3600),
9 | 140022| 0.13306 0.95972 1.68335 0.62382 1.09418 0.00189 9.03157 8 !SRCNAM =grd00008!  "0.00000E+00")," ! IEND!")
10| 140024 0.27958 2.01653 3.53699 1.31074 2.29904 0.00398 18.9767 9| SRCNAM =grd00009 | 91X =5,1382,50,3.40899E-08,4.12931E-09,8.86551F
11| 140025 0.00057 0.00412 000723 0.00268 0.0047 8.1E06 0.03878 10! SRCNAM =grd00010! 10! X =5,1354,50,6.96610F-11,8.43804E-12,1.81162
r\‘._T:I' = R |= GerEmisByKhoroo_2015_ByGrid_CondensedDust.lsx - Microsoft Excel = B [t
m Home  Insert Page Layout Formulas Data Review  View  Developer  Acrobat  Team v@o@=®
v2 - Je | =CONCATENATE(D2," ! X =5,",J2,",50,", TEXT(L2/(365*24%3600),"0.00000E+00"),",", TEXT(M2/(365°24*3600),"0.00000E+00"),",", TEXT(N2/(365*24*3600), ~
“0.00000E+00"),",", TEXT(52/{365*24%3600),"0.00000E+00"),",0,", TEXT|P2/(365%24*3600),"0.00000E+00"), ", ", TEXT{R2/(365%2473600),"0.00000E+00"),",", -
TEXT(T2/(365%24%3600),"0.00000E+00")," ! IEND!") -
A N 0 P Q R s T u v W X Y 2
1 |IXy TPY_NOx TPY_TSP TSP_corr TPY_PM1(PM10_corNO3  TPY_CO =
| 2 | 130019| 0.00843 0.06081 0.10666 0.03953 0.06933 0.00012 0.57226 1!SRCNAM =grdo0001! [1!X=5,1034,50,1.02801E-09,1.24523E-10,2.67347E
| 3 | 130020| 0.86703 6.25358 10.9688 4.06483 7.12971 0.01233 58.8499 2 ! SRCNAM =grd00002 ! |2 !X =5,1180,50,1.05718E-07,1.28057E-08,2.74934E
| 4| 130021| 0.16506 1.19052 2.08816 0.77384 135731 0.00235 11.2035 3!SRCNAM =grd00003! |3 !X =5,1034,50,2.01260E-08,2.43786E-09,5.23401F
| 5 | 130027| 0.0465 039795 0.69801 0.25867 0.45371 0.00078 3.43982 4 !SRCNAM =grd00004! |4 !X =5,1092,50,5.86127E-09,7.09975E-10,1.47448E
| 6 | 130028| 0.11188 0.95754 167953 0.6224 1.09169 0.00189 8.27674 5!SRCNAM =grd00005! |5 !X =5,1832,50,1.41031E-08,1.70831E-09,3.54784F
| 7 | 140020| 059642 4.30173 7.54524 2.79613 4.9044 0.00848 40.4819 6!SRCNAM =grd00006! |6!X =5,1584.5,50,7.27219E-08,8.80880E-09,1.8912:
| 8 | 140021| 1.01991 73562 12.9028 4.78153 83868 0.0145 69.2263 7 !SRCNAM =grd00007 ! |7 !X =5,1p45,50,1.24358E-07,1.50635E-08,3.23410F
| 9 | 140022| 0.13306 0.95972 1.68335 0.62382 1.09418 0.00189 9.03157 8 !SRCNAM =grd00008 ! |8 !X =5,1038.7,50,1.62244E-08,1.96526E-09,4.2193!
| 10| 140024| 027958 2.01653 353699 1.31074 2.29904 0.00398 18.9767 9 !SRCNAM =grd00009! |9!X =5,1B82,50,3.40899E-08,4.12931E-09,8.86551F
| 11| 140025| 0.00057 0.00412 0.00723 0.00268 0.0047 8.1E-06 0.03878 10! SRCNAM =grd00010! |10 !X =5}§1354,50,6.96610E-11,8.43804E-12,1.81162

7.3.2 Conducting Dispersion Simulation and Organizing the Calculation Result by Using the
Emission Considering Condensed Dust

Repeat step 5 and 6.1 to 6.3 using the estimated emissions.

The result of dispersion simulation using the emission of PM10 considering condensed dust is shown in
Figure 7.3-4. Also, the concentration ratio by source in sulfate and nitrate is shown in Figure 7.3-5.
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Source: JICA Experts
Figure 7.3-4  PM10 Contribution Ratio at CLEM-5

Left: Sulfate, Right: Nitrate
Source: JICA Experts

Figure 7.3-5  Sulfate and Nitrate Contribution Ratio as CLEM-5

SUURI-KEIKAKU CO., LTD. -138 -



Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 Mongolia
Technical Manual 08 Manual for Conducting and Updating of Dispersion Simulation

8 Evaluation of Air Pollution Control Measure Plan

8.1 Conducting the Dispersion Simulation Based on Air Pollution
Control Measure Plan

Figure 8.1-1 shows the flow diagram of estimation of emission and conduct of dispersion simulation based on
control measures. Two calculation methods are assumed depending on whether the reduction of PM emission
in emission inventory and the reduction of condensed dust in PM emission are proportional to each other when
estimating the emissions considering condensed dust after control measure.

Emission data

e ' considering the
Emission Data ! condensed dust

i
e !
Condition based on Meteorological Model : Pre-processor for
% :
control measure ! emission data
:

'
Emission data based l L) S, :
on control measure

\l/ Input data for model

Considering the condition for
the ratio of condensed dust

Dispersion simulation model (CALPUFF)

v | M
If the reduction amo‘_mt If the reduction amOL_mt Post-processor for outputting the calculation result
of condensed dust is of condensed dust is (CALPOST)
proportional to the one NOT proportional to the J
of emission one of emission
Gathering of the calculation
\]/ \]/ rej/ull Population by
Emission multiply R Emission of condensed grid
dust multipy the Gathering of the calculation
reduction ratio result considering condensed
dust
L g } 1
Emls.slon de;:]a Drawing the Drawing the Calculating
considering the cross-section distribution map exposure by grid
condensed dust diagram

Figure 8.1-1 Flow Diagram for Estimation of Emission and Conduct of Dispersion Simulation Based
on Air Pollution Control Measures

8.1.1 In the Case of Proportion

In this case, condensed dust will be assumed to decrease at the same ratio as the emission reduction in
emission inventory. Therefore, estimate the emissions considering condensed dust according to the following
formula. The image of the estimate of emissions is shown in Figure 8.1-2. An example of control measure is
the case that coal consumption expected to decrease by replacement to a boiler or a stove with high efficiency
combustion.

Es' =E; *R
Es’: Emission considering condensed dust after control measures
E;’: Emission considering only primary particle after control measures

R: Additional ratio of condensed dust (Value of each source calculated in 7.2)
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Figure 8.1-2 Image of the Estimate of Emissions in the Case of Proportion

8.1.2 Inthe Case of Not Proportion

In this case, the reduction of condensed dust will be assumed to change due to different factors from the
emission reduction in emission inventory. Estimate the emissions considering condensed dust according to the
following formula. The image of the estimate of emissions is shown in Figure 8.1-3. An example of control
measure is the case that since the installation of cyclone in HOB reduces the emission of particulate matter,
especially primary particles, but the volatile matter from which condensed dust is produced does not decrease,
the emission of condensed dust is the same as before control measure.

Es' =E; + E.
Eqq=E;*(R—1)*X
Es’: Emission considering condensed dust after control measures
E,’: Emission considering only primary particle after control measures
E.q: Emission of condensed dust after control measures
E;: Emission considering only primary particle before control measures
R: Additional ratio of condensed dust (Value of each source calculated in 7.2)

X: Reduction ratio of condensed dust (X=1: Not reduction of condensed dust, X=0: Condensed
dust disappears)
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Figure 8.1-3 Image of the Estimate of Emissions in the Case of Not Proportion

8.2 Evaluation of Air Pollution Control Measure Plan

Compare emissions and concentrations (maximum concentration, average concentration) before and after
implementation of control measures plan, and verify the reduction effect of emissions and concentration. On
the other hand, when narrowing down the areas to which control measure is applied, the reduction effect of
emission and concentration in the applicable area should be verified.

To evaluate the influence to citizens in UB city, the exposure that PM10 concentration weighted by population
(PWE; Population-Weighted Exposure) was calculated. Using PWE, the concentration considered the size of
population can be calculated. The method in WB (2011) was used as calculation method of PWE.
2(C; X P)

PWE ==———=
w PT
PWE: PWE in calculation area (ug/m3)
Ci: Concentration in grid i (ug/m3)
Pi: Population in grid i

PT: Total population in calculation area

In addition, obtain information on costs for implementing control measures and estimate the cost for
implementing control measures based on this information. Estimate the cost to reduce 1ton or 1ug/m3 by
dividing the estimated cost by the reduction amount of emission or concentration. The smaller this amount is,
the more cost-effectiveness is.

Obtain information on costs by interviewing administrative organizations such as ministries and agencies that
control measure jurisdiction and companies that produce improved fuels and flow gas treatment equipment.

As examples of utilization of these methods, a case where a cyclone is installed into a HOB without a flow gas
treatment equipment is shown.

12 Air Quality Analysis of Ulaanbaatar Improving Air Quality to Reduce Health Impacts, WB 2011
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Example: Installation of cycleon for control measure to HOB

In the case of cyclone is installed to all boilers without stack gas treatment equipment (164 units) in HOB
emission inventory for 2015, emission estimation and dispersion simulation were conducted.

1. Setting

Dust collection efficiency of cyclone was set to 60%. Since only particle matter can be collected by cyclone,
amount of condensed dust was set to be the same as before control measure.

2. Chenge PM10 emission
Change of emission is the following figure. Reduction ratio was 51.64%.
PEHEDZLIZLL T O Figure D@D Th 5, HIJEFEIL 51.64% Th - 7=,

3. Change PM10 concentration

PM10 concentration distribution is shown in the following figures. In addition, Maximum PM10 concentration
and PWE is shown in the following table.

Before After Reduction amount
Maximum concentration 12.99 8.17 472
PWE 4.85 3.10 1.76
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4.

Cost-effectiveness

Since many boilers without cyclone are relatively small capacity boilers, the instaliment cost of a cyclone was
set as the average costs for 0.4 MW and 0.7 MW (5,940,000Tg).

5,940,000Tg x 164units / 477.23ton = 2,041,000 Tg/ton
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