
Organization of Course

INTRODUCTION

1. Course overview

2. Air Toxics overview

3. HYSPLIT overview

HYSPLIT Theory and Practice 

4. Meteorology

5. Back Trajectories

6. Concentrations / Deposition

7. HYSPLIT-SV for semivolatiles

(e.g, PCDD/F)

8. HYSPLIT-HG for mercury

Overall Project Issues & Examples

9. Emissions Inventories

10. Source-Receptor Post-Processing

11. Source-Attribution for Deposition

12. Model Evaluation

13. Model Intercomparison

14. Collaboration Possibilities





Case 1:

Example

PCBôs

Emissions Inventory 

Status

Poorly known

Comprehensive 

Modeling Possible?

No (until inventory 

developed further)

Monitoring Strategy Short term upwind-

downwind samples near 

suspected sources

Modeling Strategy Back-trajectory studies to 

identify possible sources

Case 2:

Example

PCDD/F

Moderately well known

Yes, to a certain extent

Long-term samples at 

locations away from intense 

sources

Comprehensive modeling of 

all sources in inventory



What Do We Need to Know Regarding Atmospheric Mercury?

Type of Information Monitoring Modeling

Atmospheric deposition*
Can give us ñexactò answers at a 

few locations

Can give us approximate 

answers throughout the 

domain*

Source-attribution for 

deposition

For monitoring site only -- using 

receptor-based techniques & 

enhanced monitoring

Can give us approx. 

information with suitably 

designed methodology

Deposition for historical 

periods
--

Possible if historical 

emissions inventories can 

be estimated

Deposition for alternative 

future scenarios 
--

ñEasyò as long as 

emissions scenarios are 

specified

* consistent with the needs of subsequent analyses (e.g., ecosystem modeling) with 

respect to spatial, temporal, and ñspeciesò resolution (e.g., Hg(0) vs. RGM vs. Hg(p))





HYSPLIT 

Source-

Attribution

Overview



Overall Project Structure:

Ç Pick time period for modeling (usually one single year), based on availability 

of emissions inventory data, meteorological data, and ambient monitoring 

data for ñground truthingò

Ç Pick receptors of interest ïthese are hardwired into HYSPLIT

Ç Perform simulations from numerous real and hypothetical single sources 

throughout the modeling domain, for a range of species being modeled, 

keeping track of the deposition to selected receptors

Ç Using interpolation techniques, combine the above results with the actual 

emissions inventory to estimate the contribution of each source in the 

inventory to each of the receptors

Ç Also, estimate total deposition and concentrations at monitoring sites, and 

compare with actual measurements to gauge the overall modeling accuracy

Ç If accuracy is acceptable, report source-attribution results 
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Some Overall

Mercury Modeling 

Results



ÅModeling domain: North America

ÅU.S. and Canadian anthropogenic sources

Å1996 meterology

ÅModel evaluation:

Å 1996 emissions

Å 1996 monitoring data

ÅResults: 1999 emissions
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all other sources IPM coal-fired plants

Mercury deposition at selected receptors arising from 1999 base-case emissions from 

anthropogenic sources in the United States and Canada 

(IPM coal fired plants are large coal-fired plants in the U.S. only) 



Example of

Detailed Results:

1999 Results for

Chesapeake Bay



Geographical Distribution

of 1999 Direct Deposition 

Contributions to the Chesapeake 

Bay (entire domain)



Geographical Distribution of 1999 Direct Deposition 

Contributions to the Chesapeake Bay (regional close-up)



Geographical Distribution of 1999 

Direct Deposition Contributions to 

the Chesapeake Bay (local close-up)



Largest Regional Individual Sources Contributing to

1999 Mercury Deposition Directly to the Chesapeake Bay



Largest Local Individual Sources Contributing to

1999 Mercury Deposition Directly to the Chesapeake Bay



Emissions and Direct Deposition Contributions from Different 

Distance Ranges Away From the Chesapeake Bay
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Distance Range from the Chesapeake Bay (km)
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Top 25 Contributors to 1999 Hg Deposition Directly to the Chesapeake Bay

Phoenix Services

Brandon Shores

Stericycle Inc.

 Morgantown

Chalk Point

NASA Incinerator

 H.A. Wagner

Norfolk Navy Yard

Hampton/NASA Incin.

Chesapeake Energy Ctr.

Chesterfield

 Yorktown

INDIAN RIVER

 Roxboro

BALTIMORE RESCO

 Mt. Storm

 Homer City

 Keystone

 BMWNC

Possum Point

 Montour

Phoenix Services

Belews Creek

Harrisburg Incin.

Harford Co. Incin.
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municipal waste incin

medical waste incin

haz waste incin

other waste incin

metallurgical

cement/concrete

chloralkali

chemical manufacturing

other manufacturing

mobile sources

coal-fired elec gen

oil combustion (non-mobile)

all other fuel combustion

0.1 1 10 100 1000

Atmospheric Mercury Deposition (kg Hg/yr)

to Bay surface to Watershed

Deposition to the Chesapeake Bay and to its Watershed (~1999)

(logarithmic graph)



municipal waste incin

medical waste incin

haz waste incin

other waste incin

metallurgical

cement/concrete

chloralkali

chemical manufacturing

other manufacturing

mobile sources

coal-fired elec gen

oil combustion (non-mobile)

all other fuel combustion
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Atmospheric Mercury Deposition (kg Hg/yr)

to Bay surface to Watershed

Deposition to the Chesapeake Bay and to its Watershed (~1999)

(linear graph)



direct dep to Ches Bay

5 % of WS dep

10 % of WS dep

25 % of WS dep

0 50 100 150 200 250 300

kg Hg deposited per year

municipal waste incin

medical waste incin

other waste incin

metallurgical

cement/concrete

chemical/other manufacturing

coal-fired elec generation

oil combustion (non-mobile)

all other fuel combustion

What is Relative Importance of Hg Deposited Directly to 

Chesapeake Bay Surface vs. Deposition to Watershed (?)

Depends on what %

of WS-deposited Hg

makes it into the Bay...



Another Example of

Detailed Results:

Lake Michigan



Geographical Distribution of 

1999 Direct Deposition 

Contributions to Lake 

Michigan (entire domain)



Geographical Distribution of 1999 Direct

Deposition Contributions to Lake Michigan (regional view)


