MANE-VU
Mid-Atlantic/Northeast Visibility Union

Source Apportionment Analysis of
Air Quality Monitoring Data: Phase 11

Boundary Waters Canoe Area
‘ Lye Brook Wilderness Area
]

7

vl

‘% 77~ Washington, D.C.

Shenandoah Mational Park

Final Report
APPENDIX 6.3
PMF Time Series Scores Plots
Prepared by
Desert Research Institute
March 2005

for the
Mid-Atlantic/Northeast Visibility Union
and
Midwest Regional Planning Organization

Submitted to the United States Environmental Protection Agency, Region Il under EPA Agreement X-983384-01-0 % DRI

and to the United States Environmental Protection Agency, Region V under EPA Agreement A-97522601-1. Desert Research Institute



For copies of this report contact:

MARAMA
Mid-Atlantic Regional Air Management Association
711 West 40" Street
Suite 318
Baltimore, MD 21211

TEL: 410-467-0170
FAX: 410-467-1737
http://www.marama.org/




SOURCE APPORTIONMENT ANALYSIS
OF AIR QUALITY MONITORING DATA: PHASE Il

This interim report was prepared by the Desert Research Institute, under contract to
MARAMA. Funds for preparation of this report were provided to MARAMA by both MANE-
VU and the Midwest RPO.

The primary authors of the report were:

Desert Research Institute

Dr. Johann Engelbrecht (Principle Investigator)
Dr. Mark Green

Dr. Hampden Kuhns

Dr. Richard Tropp

2215 Raggio Parkway
Reno, NV 89512

Tel. 775 674 7027
Fax 775 674 7009

e-mail johann@dri.edu @ DRI

Desert Research Institute

Phase Il Final Report iii April, 2004



TABLE OF CONTENTS

Page

RECEPTOR MODELING......ccotiiititsistse ettt 7

6.3 PIMF SCOIES PIOTS....c.eiitiiiiiiiiiieiee ettt bbbt 7
6.3.1 Boundary Waters Can0€ ATBa.........cccueuirerieerieiiesieeiiesieesieessessessieesaessessseessessessseesees 7
6.3.2  Lye Brook WIlUEINESS ATCa........cccueiieiieriieiesieseesieseesee e sseesraestsaseessaesseeseesseesseens 11
6.3.3 Shenandoah National Park ... 15
6.3.4  WaShiNGION DIC......ccveiiieie et e e s te e e sneenne e 19
REFERENGCES. ..ottt sttt e et aesaenneans 23



Figure 6.3-1.
Figure 6.3-2.
Figure 6.3-3.

Figure 6.3-4.

TABL

E OF FIGURES

Boundary Waters Canoe Area time Series PIOtS........coeieiviiiciieieiie s

Lye Brook Wilderness Area Time

T e 11 d (0]

Shenandoah National Park Time SEIHES PIOLS........ccoiviiiiiieeiee ettt stee st e s srve e

Washington DC Time Series Plots



LIST OF TABLES

Vi



6. RECEPTOR MODELING

6.3 PMF Scores Plots

Scores plots for each of the nine PMF modeled sources and each of the four sampling sites
are plotted below. Recorded events, which have been confirmed by these plots, include the Asian
dust storm on April, 1998 (Boundary Waters canoe Area, Source 2, Crustal) and the Canada fires on
August 12, 1998 (Boundary Waters canoe Area, Source 9, Vegetative Burning)

6.3.1 Boundary Waters Canoe Area



Asian Dust Storm, Apr 98

Boundary Waters Canoe Area, PMF Source 1
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Figure 6.3-1a. Boundary Waters Canoe Area time series plots



Boundary Waters Canoe Area, PMF Source 4
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Figure 6.3-1b. Boundary Waters Canoe Area t
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6.3.2 Lye Brook Wilderness Area
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Lybrook Wilderness Area, PMF Source 1
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Figure 6.3-2a. Lye Brook Wilderness Area Time Series Plots
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Lybrook Wilderness Area, PMF Source 7
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Figure 6.3-2c. Lye Brook Wilderness Area Time Series Plots
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6.3.3 Shenandoah National Park
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Shenandoah National Park, PMF Source 1
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Figure 6.3-3a. Shenandoah National Park Time Series Plots
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Shenandoah National Park, PMF Source 4
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Figure 6.3-3b. Shenandoah National Park Time Series Plots
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Shenandoah National Park, PMF Source 7
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Figure 6.3-3c. Shenandoah National Park Time Series Plots



6.3.4 Washington DC
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Washington DC, PMF Source 1
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Figure 6.3-4a. Washington DC Time Series Plots
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Washington DC, PMF Source 4
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Figure 6.3-4b. Washington DC Time Series Plots
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Washington DC, PMF Source 7

Dec

Dec

Mar
Mar

L

Dec Apr Feb
Jan Mar

Feb

Dec

Mar

Feb Jan

Dec

TooZ/TERT
T002/TE/B
T00Z/0El
000z/1E/CT
000z/1€/8
000z/oe
666T/TE/CT
6661/TE/8
666T/0E/7
866T/TE/CT
866T/1€/8
866T/0E/V
[ LBBT/TECT
[ L66T/TE/8
- L66T/0E/Y
r 966T/TECT
- 9661/1€/8
[ 966T/0E/Y
r S66T/TECT
[ S66T/TE/8
[ S66T/0E/V
r V66T/TECT
T V66T/TE/8
r ¥66T/0E/Y
[ €66T/TECT
[ €66T/TE/8
T €66T/0E/V
== C661/TECT
 C66T/TE/B
[ C66T/0ElY
r T66T/TERT
r T66T/1E/8
r T66T/0E/Y
r 066T/TECT
r 066T/TE/8
[ 066T/0E/Y
[ 686T/TECT
[ 6861/TE/8
- 686T/0E/V
 886T/TECT

120

100 +

T T T
o o o
© © <

sse aAle|9Y

- 886T/TE/B
o

20 A

Date

Washington DC, PMF Source 8

T00Z/1E/CT
T00zZ/1E/8
T00z/0E/Y
000z/TE/CT
000z/1€/8
000z/0€/7
666T/TE/CT
666T/1E/8
666T/0E/7
866T/TE/CT
866T/1E/8
866T/0E/7
LBBT/TERT
L66T/1E/8
L66T/0E/Y
966T/TECT
966T/TE/8
966T/0E/Y
S66T/TE/CT
S66T/TE/8
S66T/0E/Y
V66T/1E/CT
V66T/1E/8
V66T/0E/Y
€66T/1E/CT
€66T/1E/8

A.A‘Mmﬂmmw N,LLM MU _.JL WAL L AL LDy (L1,

r €66T/0E/Y
[ C66T/TET
[ Z66T/TE/B
[ C66T/0E/Y
T T66T/TECT
1 T166T/1E/8
[ T66T/0E/Y
r 066T/TE/CT
066T/TE/8

[ 066T/0E/Y
[ 686T/TECT
[ 686T/TE/8
[ 686T/0E/Y

M‘ 886T/TE€/ZT

160

140 +

120 4

T T T r 886T/TE/B
Qo o o o
© ©

100 +

Date

ssep aAle|oY

Washington DC, PMF Source 9

Jul
Aug Aug
Jul Jun
Jul

Aug |
Jul Ju

Aug

Aug

Jul

o
o

T T T T T T T
o O O O O o o
© N~ © O I ™M N

SSeN aAle[aYy

T 1T002/1ERT
r T00Z/1E/8
r T00c/0E/Y
[ 000c/1E/CT
r 000¢/1E/8
r 0002/0E/Y
I 666T/TE/CT
r 666T/1E/8
[ 666T/0E/Y
T 866T/IE/CT
r 866T/1E/8
r 866T/0E/Y
[ L66T/1E/CT
[ L66T/IE/8
r L66T/0E/V
r 966T/1E/CT
[ 966T/1E/8
r 966T/0E/V
[ G66T/TE/CT
r G66T/1E/8
r G66T/0E/Y
T V66T/TECT
[ V66T/1E/8
r ¥66T/0E/V
T €66T/TE/CT
r €66T/1E/8
r €66T/0E/V
[ C66T/IENCT
[ C66T/1E/8
[ C66T/0E/Y
r T66T/TE/CT
r 166T/1E/8
r T66T/0E/V
r 066T/TE/CT
r 066T/1E/8
[ 066T/0E/Y
[ 686T/IE/CT
r 686T/1E/8
r 686T/0E/Y
[ 886T/IE/CT

==— 1 886T/TE/8

o
-

o

Date

Figure 6.3-4c. Washington DC Time Series Plots
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