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Sources...

Learn the Issues Sclence & Technology Laws & Regulations About EPA

‘.“’ EPA United States Environmental Protection Agency

) ',

Toxics Release Inventory (TRI) Program =
You are here: EPA Home » Toxics Release Inventory (TRI) Program » 2012 TRI National Analysis: Urban Com - -$?~-'
Camden-Wilmington, PA-NJ-DE-MD - A
" . — -
TRI In \V’EPA United States Environmental Protection Agency Advancel = : i- - :— - = . “_ — »

LEARN THE ISSUES | SCIENCE & TECHNOLOGY | LAWS & REGULATIONS | ABOUT EPA

TRI Di
TRI Explorer

Rq;or You are here: EPA Home » TRI » TRI Explorer » Releases: Facility Report

1104+ Releases: Facility Report &

Laws Detail columns are collapsed by default. Click the Kl icon to view additional columns. Use your Browser back feature to collapse.

GetIn

Data Source: 2012 National Analysis dataset (released to the public in November 2013) See _ -y . . .
Note X nstructions for printing wide

Site M reports

TRI On-site and Off-site Reported Disposed of or Otherwise Released (in pounds), the facility PHILADELPHIA ENERGY SOLUTIONS REFINING PHILADELPHIA REFINERY,

Row # Facility Total On-site Disposal or Other Releases Total Off-site Disposal or Other Releases
K Ky (4> 4]
PHILADELPHIA ENERGY SOLUTIONS REFINING 762,390 3,4
PHILADELPHIA REFINERY.3144 PASSYUNK
AVE, PHILADELPHIA PENNSYLVANIA 19145
(PHILADELPHIA)
1,2,4-TRIMETHYLBENZENE (324 - Petroleum) 3,107 . 3,107
AMMONIA (324 - Petroleum) 13,560 . 13,560
ANTIMONY COMPOUNDS (324 - Petroleum) 678
BENZENE (324 - Petroleum) 69,325
BENZO(G,H,I)PERYLENE (324 - Petroleum) 0
CUMENE (324 - Petroleum) 28,728
CYCLOHEXANE (324 - Petroleum) 12,206
ETHYLBENZENE (324 - Petroleum) 6,909
ETHYLENE (324 - Petroleum) 2,538
ETHYLENE GLYCOL (324 - Petroleum) 0
HYDROGEN CYANIDE (324 - Petroleum) 154,520
HYDROGEN FLUORIDE (324 - Petroleum) 1
HYDROGEN SULFIDE (324 - Petroleum) 9,222
LEAD COMPOUNDS (324 - Petroleum) 170
MERCURY COMPOUNDS (324 - Petroleum) 5
METHANOL (324 - Petroleum) 17
MOLYBDENUM TRIOXIDE (324 - Petroleum) 0
N-HEXANE (324 - Petroleum) 48,897
NAPHTHALENE (324 - Petroleum) 2,174
PHENOL (324 - Petroleum) 5,012
POLYCYCLIC AROMATIC COMPOUNDS (324 - 0
Petroleum)
PROPYLENE (324 - Petroleum) 9,719
STYRENE (324 - Petroleum) 437

SULFURIC ACID (1994 AND AFTER "ACID 365,600
AEROSOLS" ONLY) (324 - Petroleum) ’

TETRACHLOROETHYLENE (324 - Petroleum) 13 I” n'\”li"g:“""d’« N TP _’!y‘ AT NS
: ) P ‘ - ey Rl

TOLUENE (324 - Petroleum) 14,415 - Y W
XYLENE (MIXED ISOMERS) (324 - Petroleum) 15,137 . . VTP

Total 762,390 3,662 766,052




Chemistry in the Atmosphere...

Radical Species (OH, HO», etc.)

1,3,5-trimethylbenzene — t-2-C4Hg

1,2,4-trimethylbenzene

—m-xylene — C3Hg
p-xylene

= i
o-xylene Regional decomp.
. ——# —————#  HC(O)CH=CHCH=C(CH3)CHO
ethylbenzene —C,Hy transport times 2
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Parrish, D. D., et. al. (2007). JGR Atkinson. R.. & Arev. J. (2003). Chemical Reviews.



Sources + Chemistry = Products

Light Absorption
Molecular Markers
Soup of chemical
Polar vs non-Polar components
Functional Groups
H/C and O/C ratios Oxidation States

Molecular Weight Range



Collect - Extract - Analyze

Mass Spec
GC-MS
FTICR
LC-MS
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Variables - Meteorology - Time of Day
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| ogistics - Fall - Winter - Spring

1- Fall Term
Lit Review, Choice of Analytical Method, Hypothesis Development
Due: Presentation, Written Research Plan

2 - Winter Term
Start Research Project, Begin data collection and analysis
Due: Presentation to group on preliminary data, written report

3 - Spring Term
Continue data collection and analysis, archive data with
documentation
Due: Final Presentation, Final Paper



Questions?



Human Health

o “Six City” study

C . Lung Cancer

(Pope pt al. 2002) e Relationship between

Cardiopulmonary aerosol mass loading
and Increased death rate
All cause established

All other e No “safe” threshold

concentration
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Data for Philadelphia :
e Developing world Issues:

Cooking over open fire
kills 1.9 M people / year

Pope and Dockery JAWMA (2006)



Emitied Resulling atmospheric Radiative forcing by emissions and drivers Level of
compound drivers confidence
I | I [ I | I
% co, Co, | | ' 1.68[1.33t02.03] | VH
) | '
2 CH, CO, H,0* O : : |—ﬂ|—1 : | 0.97[0.74101.20] | H
§ T ; V ; = L ) b s
® | | I
= Aerosols and | mineral dust Nitrat | I
B precursors | Organiccarbon Black carbon | | I 027 [-0.77 10 0.23]
5 (Mineral dust, | | | |
‘v i, 3 : ' l
Organic carbon |  ClOud adjustments T . | | | -0.55 [-1.33 to -0.06]
and Black carbon) |  due to aerosols | , | | | | I

-0.15 [-0.34 to 0.03]

> Aerosols and | mineral dust litrat

precursors | Organic carbon Black carbon
(Mineral dust,

NH ,
Organic carbon Cloud adjustments

g and Black carbon) | due to aerosols 7

-0.27 [-0.77 10 0.23]

-0.55 [-1.33 to -0.06]

" Albedo change - e ' 1
| | e | | -0.15 [-0.25 to -0.05] M
due to land use : : i : ! : |
T‘! -
3 Cf;angesdlp | | o I | | ! 0.05[0.0000.10)| M
solar irradiance | | | | | : |

2.29[1.13 to 3.33]
i H

. 2011
Total anthropogenic

. 1980 1.25[064101.86]| H
RF relative to 1750 |
1950 | 0.57[029t100.85]| M
| I | L |
—1 0 1 2 3

Radiative forcing relative to 1750 (W m2)




Particle Growth vs RH or SS

Dry RH<30% Dry RH ~90% RH > 100%

— O —

Haze Fog or Cloud

Aerosol growth with RH change depends on:

Concentration, SI/E,  mposition, Shape



