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Air Modeling (98 Slides)

AERMOD Status and MPCA “Draft” Data

AERMOD Urban Modeling Developments
Metropolitan Statistical Areas and Micropolitan Statistical Areas

New MPCA NAAQS/MAAQS Feature: FAR Data
Break - slide 40

Rochester and Olmsted County SIP Work
RPU-Silver Lake Plant Sensitivity Analyses

Break - slide 75

AERA/RASS with supplemental Post-RASS Option
Fugitive PM,, emissions: roads, cooling towers, etc.
VISCREEN (Nearby areas v. Class | areas)

Future Possibilities



AERMOD

AERMOD promulgated Nov. 9, 2005
= AERMOD/AERMAP/AERMET (04300)
m AERSCREEN (early 2006?)
= AERSURFACE (mid 20067?)

First PSD Project: RPU (March 2003)
MPCA “Trial” Data (September 2004)

MPCA “Draft” Data (October 2005)

m http://www.pca.state.mn.us/air/modeling-data2.html
m See next 15 slides



http://www.pca.state.mn.us/air/modeling-data2.html

MPCA “Draft” Data for AERMOD

‘23 Draft Data for AERMOD Applications -- Minnesota Pollution Control Agency - Microsoft Internet Explorer g@@
I

File Edit ‘iew Faworites Tools Help N

OBack M =7 ) ﬂ IELI | g ! Search . Favorites 6‘ " g - .j").
Address @ hitkp: S, pa,state, mn,us) airfmodeling-data2, bl ~ a G0

. @D Minnesota Pollution Control Agency

Links **

Home | Site Index | Glossary | What's New | Ask MPCA | Visitor Center

MPCA Home = Air > Air Modeling = Draft Data for AERMOD Applications

Air odeling

Alr Draft Data for AERMOD Applications (October 2005)

This ek site contains BOE | Please note that the files available from this Web page are for skilled AERMOD users only!

documernts that requine

#uobe fcrobat for vieuing. Potential users of the Draft data should carefully read the AMODDATA.DOC file and all applicable README
 files below before downloading and using the draft AERMOD data!

___________________________________________________________________________________________________________________________________

MPCA 1z providing ready-to-run “draft” data suitable for AEEIOD (version 04300% for conditional regulatory applications — see
restrictions in the REATIE files.

A1 data and documents are wotles-in-progress and are subject to change:

. AWMODDATATL doc (discusses “draft™ AERMOD data, restrictions, ete.);
. ABZoINFO1.3LE (draft “ABZo™ tables, wind rozes, DRGDOQLULC maps, etc.);
. STTECHAR1 XLS (draft AERMET "SITE_CHAR" for Zo)

Draft AERMAP 1-DEGREE DIGITAL ELEVATION MODEL (DEM) DATA

« BIREAD ME TXT
o J DEMIDATA ZIP (32NE mpped, 473ME unzpped)

Draft AERMET STAGE 0 (RAW DATA)

TTT AT R AT TR

# Internet

@i‘] Done




MPCA “Draft” Data for AERMOD

3 Draft Data for, AERMOD Applications -- Minnesota Pollution Control Agency - Microsoft Internet Explorer g@@
Fil=  Edit Miew Favorites Tools Help l'?

O Back ~ () ﬂ IELI .;\_ /- ) search d\ Favorites 6} = - ‘:‘:’.
Address @ﬂhttp:,l',l'www.|:-ca.state.mn.us,l'air,l'modeling—dataE.html w E’ Go  Links *
Draft AERMAP 1-DEGREE DIGITAL ELEVATION MODEL (DEM) DATA A

« CIREAD ME TXT
o T DEMIDATA ZIP (32MB zipped, 473MB unzipped)

Draft AERMET STAGE 0 (RAW DATA)

» CIREAD MEOTXT
o W WMETODATA ZIP (19MB zipped: 110MB unzipped)

Draft AERMET STAGE 1 (DATA EXTRACTION)

« CIREAD ME1TXT
o ¥ METIDATAZIP (11ME zipped; 111E unzpped)

Draft AERMET STAGE 2 (DATA MERGING)

« CIREAD ME2TXT
o 9 METPDATAZIP (42ME mipped; 357IE unzpped)

Draft AERMET STAGE 3 (DATA PROCESSING)

o« E|READ ME3TXT
o Ower 3,000 ZTP files Mote: this link will take you to a ftp site with many files. The file narming convention 15 explained i the
AMNODDATA DOC above and the above EEADNE files. This fip area is mtended for skilled aw dispersion modelers
otly. Each file is apprommately 1.5ME mipped and 10ME unzipped that reflects:
o 1936-1990 Manonal Weather Service (MW 3) data;
o prelimmary MNational Land Cower Data (IMLCD);
o draft monthly values of albedo (4), Bowen ratio (B), and roughness height (zo);

&) Done D Internet




AERMAP “Draft” Data

AERMAP (04300) released Dec. 2005

USGS 7.5 minute DEM files (Refined)
“Close-In” receptors (within ~10 km)
“Distant” receptors too, if easy to do

USGS 1-degree DEM files (Screening)
Maybe “Distant” receptors (beyond ~10 km)

Beware of AERMAP 03107 bugs
Verify! Compare with DRG TOPO maps!



AERMET “Draft” Data
[National Weather Service (NWS)]

Standard Meteorological Parameters
Wind speed, wind direction, temperature, etc.

Additional Land Use Land Cover Parameters

Albedo (solar reflection)
» Dark soil~0.1; snow cover~0.5

Bowen Ratio (moisture term)
» Lower values for wet conditions
» Higher values for dry conditions

Roughness Height (surface roughness)
e Grass<0.1m; cropland~0.2m; dense forest~1m; big city~1m



AERMET “Draft” Data
[National Weather Service (NWS)]

Nine Surface Stations
Minnesota Sites: INL, HIB, DLH, MSP, RST
Adjacent States: FAR, SXF, EAU, LAC

Mostly 1986-1990 (Hibbing: 1972-1976)
National Land Cover Data (NLCD)

Draft Values (Albedo, Bowen Ratio, Zo)
Two Upper Air Stations (INL, STC)
Processed each 0.5 degrees lat./long.



NWS Sites (Yellow Stars) &
Processed Sites (Red Dots)

|
77777777777
|

7777777777

0000000000

0000000000

e e e e s
R b o

SR |
J ‘ \




AERMET “Draft” Surface Data

Compare project site vs. NWS sites:

Prevailing winds (annual, season, month?)

Land Use Land Cover (LULC)

 Monthly and annual values
 Twelve 30 degree sectors
« 3 kilometer radius

Roughness Height (Zo) very important
Albedo and Bowen Ratio less important

Select most representative NWS site

10



AERMET “Draft” Surface Data

Microsoft Excel - ABZoINFO1.XLS

File Edit Mew Insert Format Tools  Data  wWindow  Help - -8 X
= = AE - Al 2 Tl
DEEHSR SEAY 2R v~ @ = -2 2l B s
Arial -0 - B I U EE = I A R
A - Fx
A =] cC O E F G H | J K L [l M a F =] R b= T 1] W ' = f—
Y
1 3 =1 id
2 Minnesota "AERMET Seasonal” Walues for Albedo, Bowen Ratio, and Rioughness Height for Mational Land Cover Data (MLCO)
2 [£o Basis: "AERMET" denaotes AERMET Uszer's Guide, Table 4-3; others via Inference or Interpolation or Extrapolation)
4 [See HAMETYASTAGEZE. FOR or AERMET stage 3 input Files For the [atest walues of AL, BR, and Zoll]
a
] State of Minnesota of
7 Mational Land Cower Data | Area Albedo [4L, dimensionless] Bowen Ratio [BR, dimensionless] Fioughness Height [£o, meters]
2 | 10| Cateqgory [*1] |Spring | Summer | Autumn | winker Spring Summer | Autumn | wWinker Spring | Summer | Autumn | wWinker Zo Basiz Comment e
4 | | Open water [#lee] 5.8 0.15 0.15 015 [ 0.2 [E0E) 01 01 0.1) 0Aj#&LE) 0.001 0.001 0.001 0.001 AERMET ‘w'ater
10 | 12| Perennial icedsnomw 0.0 0E 0. 0 0.E 15 15 15 15 0.001 0,001 .00 0.00 Mot App.
i ]
12 | 21| Low intensity residential 0.y 015 015 015 0.5 0.y 103 133 15 0633 0.800 0603 0500 Estimate’
12 | # [High intensity residential 0.3 015 015 015 0.5 1 2 2 15 1.000 1.000 1.000 1.000 SAERMET Urban
14 | # [ Comm.industrialf Trans. 0.5 0.15 0.15 015 0.5 |cale. avg |calc. avg| cale. avg 15 5,05 5,058 6,05 5..05 Estimate®
15 =1
16 | 3| Bare rockisandtclay 0o 0.15 0.15 015 0.6 1 2 2 15 0.100 0.100 0100 0100 Mominal
17 | #|Quarriesiminesfgravel pits 0z 015 0.15 015 0.6 1 2 2 15 0500 0.500 0500 0500 1031710
18 | # [ Transitional 0.4 015 015 015 06| |cale. avg|cals. awg| cals. avg 15 0.300 0.300 0300 0300 [F1+32102
13
20 | M| Deciduous Foresk 15.8 012 012 01z 0.5 0.y 0.3 1 15 1.000 1.300 0800 0500 SAERMET| D.Forest
21 | #[Ewvergreen forest 3.0 012 012 01z 0.35 0.7 0.3 0.8 15 1.300 1.300 1.300 1.300 AERMET| C.Forest
22 | #|Mlized forest 3.4 012 012 012 [ calc. awg cale. avg | cale. avg| cale. avg 15 1150 1.300 1.050 0300 [41+4202
23
24 | B[ Shrubland ["Desert™?] 05 015 015 015 0.E 1 15 2 15 0,300 0,200 0,200 0150 SERMET]| Shrubland
25
26 | Bl Orchardsivineyardsiets. 0o 0.15 0.15 015 0.5 055 055 1 15 0.530 0.700 0.410 0250 [41:7102
27
28 | M| Grazs=landiherbaceous 0o 015 015 015 0.5 0.4 0ng 1 15 0.050 0100 0.010 0.001 SAERMET | Grassland
29
30 | 81| Fasturethay 13 0.15 0.15 015 0.5 0.35 055 0.85 15 0.040 0.150 0030 0.005 [T1+82)02
A | #|Rowcrops:icorndsoybeans | 362 015 018 14 15) 0.E 0.z 055 0.7 15 0.020 0.200 0.050 0.0 [ AERMET C. Land
32 |_#[Small grainswheat!oats 23 015 018 14 15) 0.E 0.26 055 0.28 15 0150 0150 0.5 0.005 [F-22102 4
33 | #|Fallow 0o 0.15 0.15 015 0.5 0.35 055 0.85 15 0150 0.150 0.015 0.005 [T1+:82142
34 | #[Urbanfrecreational grass 0.3 015 015 015 0.5 0.35 055 0.85 15 0.015 0.020 0.010 0.001 Estimate’|  "Lawns"
35
36 | 91| woody Wetlands 131 0.15 0.15 015 0.5 0.z 0.z 0.3 15 0530 0.700 0400 0250 See IDEN| "Swamp”
37 | #[Emergent Herb. Wetlands 52 015 015 14 15) 0.E 0.z 0.z 0.2 15 0150 0.200 0100 0.050) [ AERMET| "Swamp"”
2%
34 'Equal mix of "AERMET Urban” [MLCD high intensity residential] and "AERMET Grassland” [MLCD Grassland] and "AERMET & MLCD Deciduous Forest”
40 * 050 meters for MSF MWS station [more commereial; less transportation]; 0.05 meters Far other MET stations (less commereial; more transportation]
4 ! Table 3100 "Metearclogy and Atomic Energy” [D. H. Slade, 1963]
42
43 Primary Considerations:
M 4 » w [ README % ABZo Values { MM Seasons 4 Crop Phenclogy £ Elevations £ Gradients (.M | « | | |

Ready




AERMET “Draft” Surface Data

Microsoft Excel - ABZoINFO1.XL5S

@ File Edit  Miew Insert  Format  Tools Data  Window  Help - - @ X

DEexEdSm SEYV $RBR--T o~ @ = -2l 2 bl B e -

Arial -0 - B I U B & 26 5, Wl | S - A -
A1 h f
=] C | 0OD/EFIGH IJ/KLIMNOF G RS T UV WHY ZAAKEAD aD BE AF AG AH Al Al Ak AL =—

1 _‘ =13
2 Minnesoka "AERMET RLCO Seasons" by Month, Latitude, and Terrain

3 [Interpolate by Latitude with Terrain Adjustment [43M8 < LAT adj. < SOR])

4

L] State of Minnesota > of

] Rlational Land Cower Dlata | Ares Approximately 430 Latitude [RL lowa) Approsimately 50R Latitude [S. Canada)

7 |1ID]|Category <] |4 |F (M A RS &S [ON|D JF M)A ML ) (A)S [(O(RD Some Considerations:

& 1| Openwater 5.8 | | Meanlce In & lee Out Dates -
9 | 12| Perennial icelsnow oo | | Terrain Elevation

L1}

1 | 21| Low intensity residential 0.y | | Fall Foliage Dates =
12 | # | High intensity residential 0.3 | | Mean Monthly Temperatures i‘
13 |_#|Comm.industrialtTrans. 0E | | Chance of White Christmas

4

15 | 31| Bare rockizandiclay 0o | | gﬁ
16 | # | Guarriesfminesigravel pits 0.z | |

17 |_# ]| Transitional 0.4 | |

2 | |

19 | 41| Deciducus forest 158 | |

20 | #|Evergreen Forest 3.0 | |

21 | #|Mixzed Forest 34 | |

22 | |

23 | 81| Shrubland 0.5 | |

24 | |

25 | B1| Orchardsfvineyard=sdete. 0o | |

2E | |

27 | M| Grasslandtherbaceous 0o | |

28 | |

29 | 81| Pasturethay 1.4 | | First & Last Frost Dates

30 | #|FRow cropsxcormndsoybeans | 3658 | | Corn knee high by $th of July

1 |_# | Small grains:wheat!oats 2.3 | | Median Snow Cover Dates

32 | #|Fallow 0o | | Mean Duration of Snow Cowver 4
33 | #|Urbandrecreational grass 03 | |

34 | |

35 | 91| Woody Wetlands 131 | |

36 |_#|Emergent Herb. wWetlands 5.8 | |

I

35 MHN AERBMET “Seasons™ Latitude Adjustments For Terrain Elevations [abowve sea level):

ez

40 LAT[adjusted)= LAT[actual] + [2-388m)H100m. Moke: mean elevation in Minnesota is approgimately 1200 feet [386m) a.s.l.

H

42 Walues Valuedd « [Valuebl - Walued3) [[LATadj-43] f (50-43]] b

43

44 i
M 4 » [\ README £ AEZ0 Walues % MN Seasons { Crop Phenology 4 Elevations 4 Gradients (v M | « | | eI

Ready MM




AERMET — Roughness Heights
(NNE Sector — Monthly Values)

Draft AERMET "SITE_CHAR": Zo(M) for Sector 1 (by Site and Month)

'

Zo (M)

Ny

13



AERMET — Roughness Heights

(ALL 12 Sectors —

Monthly Values)




AERMET — Roughness Heights
(Northern MN — All 12 Sectors)

15



AERMET — Roughness Heights
(Southern MN — All 12 Sectors)

16



AERMET “Draft” Upper Air Data

Generally use INL Iin northern MN
Generally use STC in southern MN
Less important than selecting surface site

17



AERMOD Summary

MPCA expects AERMOD (04300):
State Air Emission Risk Analyses (AERA)
Federal PSD and SIP modeling

Possible Exceptions:
Screening
Residual Title V modeling (state requirement)
Miscellaneous non-regulatory applications

Questions?

18
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