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Introduction

* In permitting, typically add AERMOD DVs values to
background DVs

* Adding high ends of two independent distributions is very
conservative

* More so if emissions from new source(s) and area
background have different seasonality
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Suggested alternative approaches
* Including nearby emissions in AERMOD
* Pairing AERMOD with a lower percentile of background data

* Pair AERMOD with direction or season- dependent
background

* Probabilistic methods



Our suggested approach

1. Spatially interpolate daily CMAQ and measured data.

* PM, ., SO, and NO, data from 2009- 2011 interpolated with 12km
CMAQ archives for Pacific NW

e Used “idw” function in R package “gstat”

2. Web based daily background concs at user- selected
locations

e Can download date stamped CSV file containing interpolated data

3. Monte Carlo method to add AERMOD & background concs
within same month



Interpolated data
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Pollutant concentrations, pg/m?
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Downloadable daily concentrations
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For single point queries, click the map below to select a point, or manually enter coordinates in Lat/Long or UTM. Lat or UTMN 47 87214

Latitude (decimal degrees) or UTM Northing (m): Longitude (negative decimal degrees) or UTM Easting (m): Lon or UTME -118.6682
47.87214362811194 -118.66819901566487 UTM zone
UTM Z 10-12; | blank if entering Lat/L ) i ?: -
one { eave blank It entening LalLoNgS) b wnload output in CSV file?: [No ¥ ‘[%g%ta )  In Washington Oregon or Idaho YES
e 3
| Submit coordinates | PM3 5 24hr yg/m 13
PM> 5 annual pg/m? 5.5
O3 daily 8hr max ppb 54
For multiple point queries, upload a CSV file containing the coordinates (25 kB max): See instructions for formatting the O3 for PVMRM ppb 50
CSV file M_E 1hr Eﬂb 7
| Choose File | No file chosen Download output in CSV file?: |No ¥ Daily data?: |[No ¥ NO, annual ppb 0.7
| Submit file | S0, 1hr ppb 1.1
S04 3hr ppb 1
S04 24hr ppb 0.6
Map Satellite 502 annual ppb 0.1
syICToriao Mt CO 1hr ppb 1034
Baker-Snoqualmie
National Forest Flathead CO 8hr ppb 566
Sookank National Forest
Seaottle P o 9Coeur d'Alene Great Fal PM"]D 24hr pgfm3 79
Tsgima WASHINGTON PMyg no extremes 24hr pg/m* 60
Lolo National A B
Yakima Pull\man Forest Helena
Q 8 1 |Date SO2 1hr ugm3
Kennewick s 2 | 1/1/2009 14.094
% 3 1/2/2009 4.959
Portland il
o _ 4 1 1/3/2009 12.528
E i P 5 | 1/2/2000 17.226
& | 1/5/2009 8.613
Ye 7 | 1/6/2009 02.916
B L - Nat 8 | 1/7/2009 18.27
9 p Sawtooth 9 | 1/8/2009  10.44
OREGON Boise National Forest 2 -
=0 ot IdshoFi M 1a 10 | 1/9/2009  14.877



Setting up AERMOD
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G Control Pattway = st M i, et —— . — —— -

Model: AERMOD - Pollutant

_ Control Pathway Type: 502 LI
------ % Dizpersion Options

------ L3 Pollutant / &veraging
------ % Terrain Options (Flat & Eleval
------ % NOx to NO2Z Options

------ # Background Ozone Averaging Time Options Dispersion Coefficient
_ 4 Optional Files

------ # Re-StartMutti-vear Files 1-Hour (seebelow) [ |6-Hour [ | Month @) Rural

------ % Event/Error Files [ ] 2-Hour [ | 8-Hour Period (") Urban

...... % [Debug Files |:|3—HI:|IJF |:|'12—HIJIJF r R

: o
_ Gas Deposition
...... # Gas Deposition [ 4-Hour [ ]24-Hour [ Annual “~__Urban dispersion option requires
...... 4% Seasonal Categories | Dul]]ut FI
% Land Use Categories Report Maximum Annual Average for Each Met e LA ol ———e. sl

T‘: 1-Hour Average Options Model: AERMOD - US EPANAAQLS Options

1-Hour S02 Non-NAAQS
Dizables US NAAQS special processing

_"J Output Options Max Daity | Max Daily By Year | Contributions
.. % Tabular Outputs
abuiar Ltpu NAAQS Maximum Daily Files (MAXDAILY )

: 1-Hour 502 NAAQS _ 9 Qutput Files
:: Baged on a mutti-year average of ranked maxi ------ # QOutput Settings Source Group: | ALCOA_BL -
Requires 99th Percentile (4th Highest) Daily M ______ # Contour Plot Files —
i | 4 Thresh. Violation Files Fle Name: | Four.dat
Additional MAAGS options (MAXDAILY, & Post F'rl}ce.s'.sing Filas
WMAXDCONT) available in the Qutput Path A -~ . . .
...... & TOXX Files List of Output Files (Press the [Add] button to add to the List)
------ # Season Hour Files BP_PLANT One.dat
------ # Rank Files PHILLIPS Two.dat
- % Evaluation Files ALCOA_pt Three.dat
. LS EPa NAAQS Opti
- o a0 Options ALCOA_BL Four.dat
_J Lakes Tools
------ % Percentile / Rolling Average
‘o 4 Plume Animation P




[ Output Pathway e S ) . S—— S ——_ —

W | Post-Processing Files (POSTFILE)

Model. AERMOD b
~§ Output Options Averaging Period: |24 - Format: () UNFORMatted (@) PLOT

% Tabular Outputs Source Group ID: | ALL v File Unit (Optional):
_J CQutput Files _
" Output Settings File Name:  PM2.5_24HRMEAN_POSTFILE POS

% Contour Plot Files | | |
______ # Thresh. Viclation Files List of Qutput Files (Press the [Add] button to add to the List)

R POt Processing Files 24 ALL PLOT PM2.5_24HRMEAN_POSTFILE POS
% TOXX Files

------ # Season Hour Files

.. % Rarnk Files

------ + Evaluation Files

% US EPANAAQS Options

_ i Lakes Tools

------ # Percentile / Relling Average
- #% Plume Animation




The Monte Carlo method
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Testing It out
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Conclusions

* This Monte- Carlo method mimics reality more closely than
AERMOD DV + background DV

* Some conservatism for NO, and SO,- adds daily maxima even if
hourly plumes don’t overlap

* Calculates probability of exceedence

* In PNW, use http://www.lar.wsu.edu/nw-airquest/lookup.html
for daily background concs

* Ready for use in WA, OR and ID (everyl on board?), for minor
source NSR

* R code available on requeSSSt.
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Questions &
discussion

rani.dhammapala@ecy.wa.gov
360-407-6807




