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ABSTRACT 

Section 313 of the Emergency Planning & Community Right-to-Know Act 
(EPCRA) of 1986 requires affected companies and federal facilities to 
report releases to air, water, and land of a list of more than 650 specific 
chemicals.  These data are compiled in the U.S. Environmental Protection 
Agency’s Toxic Release Inventory (TRI).   Coal- and oil-fired electric 
utilities were required to begin reporting to TRI in calendar year 1998.      
In this report, the Maryland Power Plant Research Program (PPRP) 
examines the first six years of power plant TRI data (1998-2003).  Data 
from Maryland and five surrounding states (Delaware, New Jersey, 
Pennsylvania, Virginia, and West Virginia) were evaluated to identify the 
importance of utility releases on state-wide totals and chemicals that 
influenced the release totals.   

Releases of TRI chemicals in Maryland are heavily influenced by utility 
sources.  Maryland’s electric utilities account for more than half of total 
TRI releases in the State.  Most of the states surrounding Maryland have 
lower relative contributions from electric utilities.  Maryland was one of 
three states where utility source TRI releases increased between 1998 and 
2003, and Maryland had the largest increase (31%) in utility releases over 
the study period.  Delaware and New Jersey showed decreases in releases 
from utilities of 5% and 10%, respectively.   

For utility sources, hydrochloric acid (HCl), sulfuric acid, hydrogen 
fluoride, barium and manganese represent 95% to 98% of the total releases 
to all media and just three constituents, HCl, sulfuric acid, and hydrogen 
fluoride, represent more than 99.5% of the air releases for utilities in 
Maryland.   

Several large coal-fired power plants in Pennsylvania and other states 
installed scrubbers over the period to reduce sulfur dioxide (SO2) 
emissions to comply with the Clean Air Act Acid Rain Program; these 
scrubbers also may have resulted in reductions in HCl.  As such, 
Pennsylvania’s total HCl releases in 2001 decreased by ten million 
pounds, to almost 45 million pounds, from 2000 levels.  No power plants 
in Maryland installed scrubbers for SO2 control during the period.  Electric 
generation rates were compared to TRI release rates to attempt to 
determine some of the factors affecting trends in TRI releases.  When 
releases and energy generation are considered at the most general level 
over the six-year period, it appears that there was a greater increase in 
power generated than the increase in TRI-reported releases.
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EXECUTIVE SUMMARY 

Congress passed the Emergency Planning & Community Right-to-Know 
Act (EPCRA) in 1986 in response to the deadly chemical accident that 
occurred in Bhopal India in 1984.   Section 313 of EPCRA requires 
companies and federal facilities within specific manufacturing sectors to 
report the quantities of specific chemicals released into the environment 
annually.  These data are compiled in the U.S. Environmental Protection 
Agency’s (USEPA) Toxic Release Inventory (TRI).  TRI is a publicly 
available database containing toxic chemical releases and other waste 
management information for over 650 toxic chemicals and toxic chemical 
categories.   

Electric utilities (SIC codes 4911, 4931, and 4939) were required to begin 
reporting to TRI for calendar year 1998 releases.  In this report, the 
Maryland Power Plant Research Program (PPRP) examines the first six 
years of power plant TRI data (1998-2003) in relation to other facilities that 
are also covered by the TRI reporting requirements.  Data from Maryland 
and five surrounding states (Delaware, New Jersey, Pennsylvania, 
Virginia, and West Virginia) were evaluated to identify the importance of 
utility releases on state-wide totals and chemicals that influenced releases.   

Data indicate that releases of TRI chemicals in Maryland are heavily 
influenced by utility sources.  Maryland’s electric utilities account for 
more than half of total TRI releases in the State.  The states surrounding 
Maryland have smaller relative contributions from electric utilities.  
Maryland was one of three states where utility source TRI releases 
increased between 1998 and 2003.  Maryland had the largest increase in 
utility releases, with an increase of 31% during the study period.  
Delaware and New Jersey showed decreases in releases from utilities of 
5% and 10%, respectively.   

For utility sources, hydrochloric acid, sulfuric acid, hydrogen fluoride, 
barium and manganese represent 95% to 98% of the total releases and just 
three constituents, hydrochloric acid, sulfuric acid, and hydrogen fluoride, 
represent more than 99.5% of the air releases for utilities in Maryland.   

Utility data for the states surrounding Maryland were evaluated to 
identify similarities or differences with the Maryland utility data.  The mix 
of chemicals reported by utilities in all six states was similar.  However, 
the mix of specific chemicals changed during the six-year study period in 
certain states other than Maryland, which may be attributable to advances 
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in pollution control in some states.  For example, several large coal-fired 
power plants in Pennsylvania installed scrubbers over the period to 
reduce sulfur dioxide (SO2) emissions to comply with the Clean Air Act 
Acid Rain Program; these scrubbers also may have resulted in reductions 
in the TRI chemical hydrochloric acid.  As such, Pennsylvania’s total HCl 
releases in 2001 decreased by ten million pounds, to almost 45 million 
pounds, from 2000 levels.  No power plants in Maryland have installed 
scrubbers for SO2 control.   

It is difficult to determine causes for trends in TRI releases, in part because 
TRI releases are reported as annual totals, despite the fact that there are 
seasonal variations in electric generation and in operation of pollution 
control systems that may be affecting release totals.  However, electric 
generation rates were compared to release rates to attempt to determine 
some of the factors affecting trends in TRI releases.  When releases and 
energy generation are considered at the most general level over the six-
year period, it appears that TRI-reported releases increased, but not by as 
much as generation rates (in megawatt-hours) increased over the period.  
The total releases for all of the states were compared to the net energy 
generation and while there was an increase of chemical releases of 6%, 
there was a 24% increase in power generation for the same time period.  
Thus, although TRI data do not correlate well with the energy generation 
data, there has been an overall decrease in the amount of releases relative 
to the amount of energy that has been produced.   
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ACRONYMS 

EIA Energy Information Administration 

EPCRA  Emergency Planning & Community Right-to-Know Act 

HAP Hazardous Air Pollutant 

HCl Hydrochloric acid 

MWh Megawatt hours 

PBT Persistent bioaccumulative toxic  

RCRA Resource Conservation and Recovery Act  

SIC  Standard Industrial Classification  

TRI  Toxic Release Inventory  

USEPA  U.S. Environmental Protection Agency  
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1.0 INTRODUCTION 

The Emergency Planning & Community Right-to-Know Act (EPCRA) of 
1986 was enacted in response to the deadly chemical accident that 
occurred in Bhopal India in 1984.   Section 313 of EPCRA requires 
companies and federal facilities within specific manufacturing sectors to 
report the quantities of specific chemicals released into the environment.  
These data are compiled in the U.S. Environmental Protection Agency’s 
(USEPA) Toxic Release Inventory (TRI).  TRI data were intended to assist 
government and the public in planning and assessing the potential for 
releases of toxic chemicals.  USEPA has identified many uses for these 
data including: emergency planning and safety, education and regulatory 
review, pollution prevention, environmental economic review of facilities, 
establishment of permit limits, and as a tool to assist in prioritizing 
environmental protection resource allocation (USEPA, 2003a). 

1.1 COMPANIES AND FEDERAL FACILIITES COVERED BY TRI 

TRI is a publicly available database containing toxic chemical releases and 
other waste management information for over 650 toxic chemicals and 
toxic chemical categories.  If facilities meet the following criteria, they 
must report to TRI: 

• Conducts manufacturing within Standard Industrial Classification 
(SIC) codes 20 to 39; and beginning calendar year 1998 if the facility 
falls under one of these categories: metal mining, coal mining, 
electric utilities that combust coal and/or oil, chemical wholesale 
distributors, petroleum terminals and bulk storage facilities, 
Resource Conservation and Recovery Act (RCRA) Subtitle C 
hazardous waste treatment and disposal facilities, and solvent 
recovery services;   

• All federal facilities regardless of SIC code; 

• Has 10 or more full-time employees; and 

• Manufactures or processes more than 25,000 pounds annually of 
any TRI chemical with the exception of certain persistent 
bioaccumulative toxic (PBT) chemicals, or uses more than 10,000 
pounds of any listed chemical (USEPA, 2003b); or 
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• Manufactures or processes more than 100 pounds or otherwise uses 
10 pounds of certain TRI PBT chemicals (USEPA, 1999).  

Covered facilities are required to report releases by July 1 annually to the 
USEPA.  Data are presented in four release categories, accounting for and 
including both on-site and offsite releases:  

• Point and non-point source air releases 

• Surface water releases 

• Disposal to Class I underground injection wells 

• Disposal to land in RCRA Subtitle C landfills or other 
landfills/land application. 

1.2 PPRP INTEREST IN TRI DATA 

Electric utilities (SIC codes 4911, 4931, and 4939) were required to start 
reporting to TRI for calendar year 1998 releases.  In this report, PPRP 
examines the first six years of power plant TRI data (for calendar years 
1998-2003) in relation to other facilities that are also covered by the TRI 
reporting requirements. As shown in Figure 1-1, Maryland’s electric 
utilities account for over half of the entire on- and off-site releases in the 
State.  Most of the states surrounding Maryland (Delaware, New Jersey, 
Pennsylvania, Virginia, and West Virginia) have lower relative 
contributions from electric utilities.  This report explores the chemical 
composition of Maryland’s utility releases and the performance of 
Maryland utilities compared to five surrounding states.   

1.3 REPORT ORGANIZATION 

This report provides a summary of TRI data available for utility and non-
utility sources in the six states discussed in the previous section.  Section 2 
of this report presents the data management employed to gather and 
analyze the data, Section 3 includes a summary of the TRI data for 
Maryland, and Section 4 provides basic analysis of the significance of the 
releases reported by the six states.  
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Figure 1-1  Percentage of Total Releases from Electric Utilities Compared to All TRI Reporting Facilities 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
“Releases” include emissions or disposal of chemicals to air, surface water, ground water, and land. 
Source: USEPA, 2005 
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2.0 TRI DATA ANALYSIS 

TRI data are readily available from the USEPA website.  However, to 
synthesize the data to allow industry sector-specific comparisons and 
state-by-state evaluations, manipulation of data derived from the USEPA 
website was required.  This section describes the techniques used to 
manage the data employed in this report.   

2.1 DATA AQUISITION 

The TRI database is available on the USEPA website at www.epa.gov/tri.  
Data are available via several retrieval mechanisms on the website.  State-
specific data for each regulated facility and constituent are available for 
download for each of the reporting years at www.epa.gov/tri/tridata/ 
state_data_files.htm.  A database querying tool called TRI Explorer is also 
available to extract state-wide summaries of the annual data at 
http://www.epa.gov/triexplorer.  All data for this report were derived 
from TRI Explorer queries and downloads.  This data retrieval method 
was selected to avoid potential errors or omissions in the state-specific 
files from facilities filing their reports, or corrections to their reports, after 
the annual summary files are created.  The TRI Explorer database appears 
to correct these types of errors. 

2.2 TYPES OF TRI DATA 

To compare and contrast releases by utilities and non-utilities and releases 
between different states and different years, we standardized the TRI data 
for the six states for reporting years 1998 through 2003 and combined 
them into a database.  Reported released constituents vary from year to 
year, from state to state, and between industries (i.e., utilities vs. non-
utilities).  Because of this variability, data for each year and state were 
realigned so that the constituents were represented in standardized row 
positions in the database.  Spaces were left for constituents that were not 
reported.  Once the data was in this form, it was possible to evaluate 
releases of specific constituents or groups of constituents by state and 
year, or industry group. 

TRI quantifies each chemical’s release to air, surface water, underground 
injection/ground water, and land.  Each medium may receive releases 
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through several routes (Table 2-1).  The following summarizes how 
specific media totals are calculated in TRI: 

 Table 2-1 Definitions of Release Categories 

Total On-site Releases Sum of total air emissions, surface water discharges, underground 
injections, and releases to land on-site. 

Total Air Emissions Sum of fugitive and stack releases (in pounds for all chemicals other 
than dioxin and dioxin-like compounds; the data for dioxin and dioxin-
like compounds is in grams). 

Fugitive Air All releases to air that are not released through a confined air stream; 
includes equipment leaks, evaporative losses from surface 
impoundments and spills, and releases from building ventilation 
systems. 

Stack Air Point source air emissions through confined air streams such as stacks, 
vents, ducts, or pipes. 

Surface Water Discharges Discharges to streams, rivers, lakes, oceans, and other bodies of water; 
includes releases from contained sources, such as industrial process 
outflow pipes or open trenches; and releases due to runoff, including 
stormwater runoff. 

Releases to Land Release of a chemical to land within the boundaries of the reporting 
facility; includes disposal of regulated chemicals in landfills (in which 
wastes are buried), land treatment/application farming (in which a 
waste containing a listed chemical is applied to or incorporated into 
soil), surface impoundments (which are uncovered holding areas used to 
volatilize and/or settle materials), and other land disposal methods 
(such as waste piles) or releases to land (such as spills or leaks). 

Underground Injections Subsurface emplacement of fluids through wells.  TRI chemicals 
associated with manufacturing, the petroleum industry, mining, 
commercial and service industries, and Federal and municipal 
government related activities may be injected into Class I, II, III, IV, or V 
wells, if they do not endanger underground sources of drinking water 
(USDW), public health or the environment.  Class I wells are industrial, 
municipal, and manufacturing related wells which inject fluids into 
deep, confined and isolated formations below potable water supplies. 

Total Off-site Releases Metals and metal compounds transferred off-site for 
solidification/stabilization and for wastewater treatment, including to 
Publicly Owned Treatment Works (POTWs). 
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• Total air release is the sum of fugitive and stack releases. 

• Surface water releases are direct discharges to a river, stream, 
creek, lake, ocean or body of water, including those from contained 
sources such as industrial process outflow pipes, open trenches, or 
runoff including stormwater runoff.  Since some wastewater is 
conveyed off-site to Publicly Owned Treatment Works (POTWs), 
surface water releases include both on-site and off-site releases.   

• Underground injection releases account for permitted disposal in 
injection wells.  Categories exist for both on-site releases and off-
site releases for Class I injection wells.  

• Land disposal or treatment may occur within the boundaries of the 
reporting facility or off-site.  Land-based disposal includes landfills; 
land treatment/application farming where the waste is 
incorporated into the soil; uncovered surface impoundments; and  
other land disposal methods such as waste piles or direct releases 
to land through spills or leaks.   

• Off-site releases include metals or metal compounds shipped off-
site for solidification/stabilization and wastewater sent for 
treatment, including to POTWs. 

• Other categories include off-site storage but not disposal of waste 
and transfer to a waste broker.  These two categories do not 
account for actual release or permanent disposal of materials 
(USEPA, 2005). 

TRI data can be sorted by the following criteria:  geographic location, 
chemicals released, industry, and reporting year.  This report focuses 
primarily on air release data from electric utilities (SIC codes 4911, 4931, 
and 4939) compared to non-utility facilities (SIC codes 10, 12, 5169, 5171, 
4953, 7389, 20-39) in Maryland, Delaware, New Jersey, Pennsylvania, 
Virginia, and West Virginia. 



   

 7 PPRP/0009068–3/29/06 

3.0 SUMMARY OF TRI DATA 

The release data for Maryland and the five surrounding states were 
extracted from the TRI database and analyzed.  USEPA required electric 
utilities (SIC code 4911, 4931, and 4939) to begin reporting in calendar year 
1998; this study spans the six-year period from 1998 though 2003. 

As previously noted, utilities contributed more than half of the reported 
TRI chemical releases in Maryland and West Virginia and between a 
quarter and half for the remaining four states.  With the exception of 
Maryland, states experienced an average decrease in releases for all 
facilities (utility and non-utility) of 14% during the study period.  New 
Jersey and Pennsylvania reported decreases of approximately 23%, while 
other states had decreases of 2% to 14%.  Maryland experienced a 17% 
increase in reported cumulative releases from all facilities over the same 
period of time.  Table 3-1 presents total releases from all sources within 
the study states. 

 Table 3-1 Total Releases to Surface Water, Land, and Air for Utility and 
 Non-utility Sources 

Total TRI Chemical Releases  
(Pounds) 

State 1998 1999 2000 2001 2002 2003 

Percentage 
Change in 
Releases 
Over the 
Period 

        
Delaware 15,735,230 11,395,152 13,603,403 12,178,215 12,146,243 13,594,799 -13.6% 
Maryland 38,980,377 44,123,237 47,302,612 47,495,092 45,252,195 45,499,979 16.7% 
New Jersey 29,769,019 28,982,736 29,444,210 33,066,491 23,142,572 23,077,884 -22.5% 
Pennsylvania 218,954,647 236,834,282 237,069,674 185,705,411 169,295,674 166,938,547 -23.8% 
Virginia 82,248,723 83,612,197 82,090,490 81,595,473 80,911,569 74,266,389 -9.7% 
West Virginia 104,070,082 101,104,657 98,886,422 81,326,255 93,811,496 102,483,304 -1.5% 

                
        

Only Delaware and New Jersey utilities reported decreases in their total 
air releases over the period.  Pennsylvania, Virginia and West Virginia 
had increases in utilities’ air releases ranging from 9% to 20%.  Maryland’s 
electric utilities reported a 31% increase in air releases.  This report will 



   

 8 PPRP/0009068–3/29/06 

explore factors that contribute to the observed increases in Maryland’s 
releases. 

The following sections identify which chemicals contribute the majority of 
the releases and whether any impacts of regulatory changes may be 
observed in the data. 

3.1 RELEASES FROM MARYLAND POWER PLANTS 

Utility releases in Maryland and elsewhere are overwhelmingly 
dominated by air releases.  Surface water releases represented only a small 
fraction of the total, ranging from less than 1% to 5%.  Land disposal of 
waste for utilities represented between 1% and 12% of the total chemicals 
released.  The balance of releases is attributable to both point and fugitive 
releases.   

Non-utility releases are similar to utilities in that the majority of the 
releases are to air.  However, non-utility surface water releases account for 
a larger proportion of the total with 22% to 31% of the discharges.  Land 
disposal also represents a larger proportion of disposal with 
approximately 17% to 28% of the reported discharges going to land 
during the six years considered in this analysis.  Utility and non-utility 
release distributions are presented in Figure 3-1. 
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Figure 3-1 Distribution of Releases to Surface Water, Land and Air for Utility and 
Non-utility Sources 
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3.2 DISTRIBUTION OF CHEMICAL RELEASES IN MARYLAND 

As expected, utility and non-utility sources release different types and 
amounts of TRI chemicals.  Four chemicals represent approximately three-
quarters of all the reported releases in Maryland between 1998 and 2003.  
These chemicals, hydrochloric acid, sulfuric acid, nitrate compounds and 
manganese compounds, have cumulative contributions ranging from 73% 
of total releases (i.e., all sources and all media) in 1998 to 77% in 2003.  For 
utility sources, hydrochloric acid, sulfuric acid, hydrogen fluoride, barium 
and manganese represent 95% to 98% of the total releases.  Figure 3-2 
presents the distribution of all constituents released by utility sources.  

Maryland electric utilities’ land releases are similar to the total for non-
utilities; barium and manganese account for more than half of the land 
disposed waste.  Other major contributors to the total mass of waste that 
was placed in land disposal units included chromium, copper, nickel, 
vanadium, and zinc.  In contrast, surface water is dominated by barium, 
copper, manganese, nickel, and vanadium.  While these constituents are 
similar to the major contributors to land disposal, the relative 
contributions of each were smaller, with maximum individual 
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contributions of 30% to 45%.  Air releases closely match the distribution of 
constituents presented in Figure 3-2.   

Facilities generating waste were evaluated to identify which plants in 
Maryland contributed the greatest portion of the waste.  The three utility 
plants that reported the largest amount of Hazardous Air Pollutant (HAP) 
releases, for both utility and non-utility sources, for all six years included 
in this study were Brandon Shores, Morgantown, and Chalk Point.  Their 
releases represented the largest total HAP releases both to off-site 
locations and to air in Maryland.  In 2003, these three utilities’ releases 
represented 63% of the total HAP releases reported for Maryland and 70% 
of the HAP releases to air for the State.  Table 3-2 presents the facilities, 
both utility and non-utility, that represented the largest 15 contributors to 
the total releases over the period.   
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Figure 3-2  Constituent Distribution for Utility Releases to Air, Land and Water in Maryland 
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Table 3-2 Fifteen Facilities that Contributed the Largest Amount to Total HAP 
Releases in Maryland 1999-2003 

Rank Facility 

1 Brandon Shores/Wagner Complex 

2 Morgantown 

3 Chalk Point 

4 CP Crane 

4 Dickerson 

4 AES Warrior Run 

5 Millennium Inorganic Chemicals 

5 Mead Westvaco Paper 

6 Eastalco 

6 ISG Sparrows Point LLC 

7 Lehigh Cement Company 

7 R. Paul Smith 

8 Salisbury Feed 

9 CYTEC Engineered Materials 

10 Garden State Tanning 

10 US Marine/ Brunswick Family Boat Co 

11 Xerxes Corp 

11 Nevmar Decorative Surfaces Div. Odenton Facility 

Note:  Some facilities had equal rankings because they were consistently ranked with the same 
group of facilities but not in the same position for each of the five years evaluated.  Data for 1998 
were excluded from this evaluation because only three of the facilities that ranked in the top 15 for 
the other five years appeared in the top 15; these were ISG Sparrows Point, Garden State Tanning, 
and Nevmar Decorative Surfaces.  No utilities appeared in the top 15 in 1998. 

Air releases for individual facilities in Maryland were also evaluated.  
Similar to the total release rankings, Brandon Shores, Morgantown and 
Chalk Point reported the largest releases to air.  Figure 3-3 presents the 
facilities that ranked in the top 30 during the six years included in this 
study.   
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Figure 3-3 30 Facilities That Released the Greatest Amount of HAPs to the Air  
1998-2003 
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Just three constituents, hydrochloric acid, sulfuric acid, and hydrogen 
fluoride, represent more than 99.5% of the air releases for utilities in 
Maryland.  This means that while regulated HAP metals and dioxin-like 
compounds emitted by electric utilities are extremely important for public 
health and the environment, they represent only a tiny fraction of the 
reported releases.   

Five coal-fired power plants in Maryland—Brandon Shores, Morgantown, 
Chalk Point, CP Crane, and Dickerson—were evaluated to determine how 
electric generation rates affected releases reported in TRI.  Intuitively, 
releases of TRI chemicals are expected to increase with increasing 
generation rates, since air emissions, water discharge, and waste disposal 
rates generally increase with the amount of coal burned.  Generation data 
were gathered from Energy Information Administration (EIA) Form 906 
data (EIA, 2005).  Due to the large scale of hydrochloric acid (HCl) releases 
to air from power plants, this chemical was chosen as an indicator of HAP 
chemical releases to air.  Figure 3-4 presents the results of this comparison. 
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Figure 3-4 Comparison of Energy Generation and Hydrochloric Acid Releases 
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As expected, HCl releases generally increased when power generation (in 
megawatt hours, MWh) increased, although the relationship between the 
two was not necessarily linear.  No energy generation data were available 
for these plants in 2001.  Only Dickerson and Chalk Point showed a 
positive correlation between energy generation and HCl releases to air; 
when annual generation increased at these two plants, the releases also 
increased by a statistically significant amount.  Negative correlations or 
lack of correlation for the remaining three plants are likely to be a result of 
operating conditions that are masked by the annualized total releases 
available from the TRI database.   

Non-utility sources, as expected, release a different mix of TRI chemicals 
than utility sources.  For example, nitrate compounds, manganese 
compounds, carbonyl sulfide and methanol, the largest contributors to 
total releases from non-utility sources, accounted for an average of 56% of 
the reported releases.  Hydrochloric acid, the largest contributor to utility 
releases, was ranked sixth for non-utility sources, contributing only an 
average of 5% over the six years that were evaluated.  Table 3-3 presents 
the reported chemicals released to air, water, or land from non-utility 
sources between 1998 and 2003. 
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Table 3-3  Chemicals Released from Non-utility Sources Between 1998 and 2003 

Chemical 1998 1999 2000 2001 2002 2003 
Nitrate Compounds 16% 18% 20% 27% 25% 22% 

Manganese Compounds 15% 17% 21% 17% 14% 15% 

Carbonyl Sulfide 12% 12% 10% 11% 15% 17% 

Methanol 6% 6% 5% 5% 5% 6% 

Xylene (Mixed  Isomers) 5% 4% 3% 2% 1% 1% 
Hydrochloric Acid (1995  and after 
 “Acid Aerosols” only) 5% 4% 4% 5% 6% 6% 

Styrene 5% 7% 5% 4% 5%  

Sulfuric Acid (1994  and after 'Acid Aerosols' only) 4% 3% 3% 3% 3% 4% 

Ammonia 3% 3% 2% 3% 3% 3% 

Toluene 3% 1% 1% 1% 1% 1% 

Certain Glycol Ethers 3% 3% 3% 1% 1% 1% 

n-Hexane 3% 1% 1% 1% 2% 2% 

1,1-Dichloro-1-Fluoroethane 3% 2% 2% 2% 1% 0% 

Hydrogen Fluoride 2% 2% 2% 1% 2% 2% 
Chromium Compounds (except Chromite ore 
 mined in the Transvaal Region) 2% 1% 1% 2% 2% 2% 

Acetaldehyde 1% 1% 1% 1% 1% 1% 

n-Butyl Alcohol 1% 0% 0% 0% 0% 0% 

Zinc Compounds 1% 1%  2% 2% 2% 

Cyanide Compounds 1% 1% 1% 1% 1% 0% 

Ethylbenzene 1% 1% 1% 0.21% 0.22% 0.26% 

Barium Compounds 1% 1% 2% 1% 1% 1% 

n-Methyl-2-Pyrrolidone 1% 1% 1% 0.22% 0.18% 0.23% 

Methyl ethyl ketone 1% 0.40% 0.20% 0.21% 0.31% 0.94% 

Nickel Compounds 1% 0.41% 0.53% 0.12% 0.11% 0.15% 

Remaining compounds (each) <1% <1% <1% <1% <1% <1% 

       

Note: 
Blanks represent no reported releases of the chemical during the reporting year. 

The difference in relative contributions of constituents from utility and 
non-utility sources is compounded by the relatively larger contributions 
that utility sources contribute in Maryland.  Thus, in Maryland, the 
constituents that were largest contributors to releases were: hydrochloric 
acid, manganese compounds, sulfuric acid, hydrogen fluoride, and zinc.  
Metals such as arsenic, barium, chromium, copper, mercury, nickel, and 
selenium, represent a small proportion of the total releases but are heavily 
dominated by utility releases. 

Releases of mercury were examined on a facility-specific level to identify 
sources of mercury within Maryland.  Because mercury is almost 
exclusively released into air, this analysis focused on only this medium.  
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Five of the six facilities ranked in the top four for total releases were also 
ranked in the top five for mercury releases since 2000.  Of the top six 
sources of releases in Maryland, only AES Warrior Run was not included 
in the top sources of mercury releases in the State.  AES Warrior Run 
reported no releases of mercury in the study period.  Only 19 facilities in 
the State reported releases of mercury between 2000 and 2003; Figure 3-5 
includes all but the four plants whose reported releases of mercury were 
below one pound annually.  It should be noted that this analysis is based 
upon facility reported data and other data inventories of mercury 
emissions have identified sources that are not included in this figure.   

Total mercury releases from utility sources ranged from 1,784 lbs in 2000 to 
1,659 lbs in 2003.  The relative contribution of utilities to total mercury 
releases climbed during the study period from 72% to 87% as a result of 
large reported reductions in releases from Mead Westvaco, Lehigh 
Cement, and Essroc and an increase in the reported releases of mercury 
from CP Crane and Brandon Shores/Wagner.  Thus, although there was a 
23% net decrease in the amount of mercury released to the air during the 
study period, utility releases decreased only 7%.  Figure 3-5 shows that 
three utility sources achieved decreases of 10%, 34%, and 24% 
(Morgantown, Chalk Point, and Dickerson, respectively).  The decreases 
that these three facilities achieved resulted in a net decrease in releases of 
234 lbs of mercury to air during the study period.  

Figure 3-5 TRI-Reported Air Releases of Mercury in Maryland 
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4.0 SURROUNDING STATES’ DATA SUMMARY 

The states surrounding Maryland have a different mix of industry and 
electricity sources.  As a result, there are differences in the distribution of 
TRI constituents and extent to which utility releases dominate the overall 
TRI releases for the state (Figure 1-1).  The remainder of this report will 
focus on utility releases and potential factors that may be influencing 
reported releases.   

4.1 GENERATION RATES 

To put the individual state discussions in perspective, Figure 4-1 illustrates 
total generation (MWh) and total TRI releases (pounds) for the six states.  
While there is a relationship between net power generation and total 
releases from utilities, there are other factors, such as fuel mix and 
pollution control, that contribute to total releases.     

Figure 4-1 Comparison of Energy Generation and Total Utility Releases 
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TRI-reported air emissions are presented in Figure 4-2.  The percentage 
change in total releases from 1998 to 2003 is presented in Table 4-1.  Only 
Delaware and New Jersey show a net decrease in releases over this six-year 
period.  Other states show increases in utility-related releases ranging from 
9% to 31% in Maryland.  Some of the changes in release rates may be 
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attributable to differences in the fuel mixes in each state over time; Figure 
4-3 illustrates the fuel mix for each of the states in the year 2000. 

Figure 4-2 Total Air Releases from Utility Sources 
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Table 4-1 Total Releases from Utility Sources 

Total TRI Chemical Releases 
(Pounds) 

 
State 
 

1998 1999 2000 2001 2002 2003 Percentage 
Change in 
Releases 
Over the 
Period 

        
Delaware 6,401,000 3,666,000 5,355,000 4,544,000 4,392,000 6,082,000 -5% 
Maryland 25,536,000 30,194,000 31,362,000 33,497,000 32,345,000 33,382,000 31% 
New Jersey 8,055,000 8,314,000 7,332,000 7,332,000 7,615,000 7,266,000 -10% 
Pennsylvania 72,206,000 85,913,000 87,789,000 76,491,000 77,007,000 82,000,000 14% 
Virginia 20,816,000 22,828,000 24,079,000 24,168,000 25,004,000 24,953,000 20% 
West Virginia 75,882,000 77,849,000 76,983,000 63,857,000 73,921,000 83,076,000 9% 
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Figure 4-3 Fuel Mix for Study States in 2000* 

 

*Source: EGRID, 2002. 

4.2 CHEMICAL RELEASES IN SURROUNDING STATES 

4.2.1 Delaware  

Delaware is the smallest contributor of chemical releases for the six states 
evaluated.  In addition, it is one of only two states that reported a net 
decrease in releases from utilities during the six years of this study.  
Specific decreases in chemicals are difficult to pinpoint due to variation in 
annual reporting; however, in general, the decrease in Delaware may be 
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attributed to approximately a 5% and 30% decrease in hydrochloric acid 
and sulfuric acid releases, respectively, between 1998 and 2003.  

Releases attributable to utility sources represent between 36% and 45% of 
the total releases to land, air, and water in the state between 1998 and 2003 
(see Figure 1-1).  Similar to Maryland, the majority (81% to 87%) of releases 
from utilities was to air.  Land disposal represented the majority of the 
remaining release with 7% to 12% and surface water releases represented 
approximately 1%.  Delaware utility releases are also similar to the 
constituent distribution that Maryland exhibited; the top five constituents, 
representing 99% of the releases to air, were hydrochloric acid, sulfuric 
acid, hydrogen fluoride, nickel and ammonia.  The Delaware releases differ 
from Maryland’s utility releases in that barium and manganese 
represented only 9% and 1% of total releases, respectively.   

4.2.2 New Jersey  

Releases from New Jersey’s utilities have also decreased during the study 
period.  The 10% decrease in releases during this period appeared during 
and after 2000 and included a 3% decrease in hydrochloric acid and a 
greater than 30% decrease in sulfuric acid releases.  HAP metal releases 
from utilities also decreased significantly (i.e., 30% to 95%) during the same 
time period; however, these metals represent only a small portion of the 
total releases from utilities in the state.  Unlike the other states, coal 
accounts for a much smaller percentage (at <20%) of the fuel mix in New 
Jersey than in the other states.   

Similar to Delaware, New Jersey utility sources represent less than one-
third of all of the releases from the state.  Thus, the decreases in utility 
releases contribute to, but do not drive, the overall decrease in state-wide 
releases between 1998 and 2003. 

4.2.3 Pennsylvania  

As expected, Pennsylvania, the state with total (all fuel) electric generation 
rates more than twice that of any other the states evaluated, has the largest 
reported releases for all sources for all of the six years, and utility releases 
were the largest of the six states for four of the six years.  When utility and 
non-utility sources are considered together, Pennsylvania reported almost 
a 24% decrease in releases; this was the largest net decrease in releases 
between 1998 and 2003.  However, as presented on Table 4-1, Pennsylvania 
reported a 14% increase in utility releases.   
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Pennsylvania’s utility releases were dominated by four chemicals: 
hydrochloric acid, sulfuric acid, hydrogen fluoride, and barium 
compounds.  Air-borne releases were the same but excluded barium.  
These constituents represented more than 83% of the releases to land, 
surface water, and air from utility sources.  The HCl releases from 
Pennsylvania are particularly significant because more HCl was released 
from Pennsylvania than all reported releases, utility and non-utility, for all 
chemicals in Maryland.  HCl is released almost entirely to the air, thus 
consideration of the significance of the release focused on only air.   

4.2.4 Virginia  

Virginia reported releases that were 53% greater than Maryland’s in 1998 
and the margin slimmed to 38% greater in 2003 as a result of net decreases 
in total releases in Virginia.  As presented in Figure 1-1, utility sources 
contributed relatively little to the total releases to air, surface water and 
land in the Commonwealth.  Similar to the other states, utility releases are 
dominated by HCl, sulfuric acid and hydrogen fluoride release to air.  HAP 
metal releases are larger, relative to the total mass of constituents released, 
than other states considered in this study.  Virginia has the fourth highest 
total utility releases; however, the HAP metals released are within the 
range of the two highest states, Pennsylvania and West Virginia.  The 
decrease in HAP metals in 2003 may be a result of specific control 
measures or errors or omissions in the TRI database that have not yet been 
corrected.   

4.2.5 West Virginia  

West Virginia is a large producer of eastern coal and burns substantial 
quantities of coal in its power plants.  EIA data indicate that more than 96% 
of West Virginia’s power is generated from coal.  As such, West Virginia is 
one of the larger sources of TRI chemicals, based on the TRI Explorer data.  
Releases from utilities represented more than 75% of the total for the state.  
As presented in Figure 4-1, West Virginia’s utility releases are second only 
to Pennsylvania’s.  Similar to other states that generate the majority of their 
power from coal fired plants, the top contributors to the releases were HCl, 
sulfuric acid, hydrogen fluoride and in solid waste, barium.   

4.3 HCL/SULFURIC ACID, METALS AND MERCURY 

USEPA regulation has targeted air emissions from coal-fired power plants 
to reduce emissions of pollutants (NOx, SOx) that contribute to such 
problems ozone smog, visibility/regional haze, and acid rain, and to 
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mercury in the environment.  Control and reduction of those Clean Air Act 
pollutants also results in reductions in some of the key TRI chemicals 
released by utilities, including HCl, sulfuric acid, HAP metals, and 
mercury.   This section explores releases of these chemicals as a result of 
power generation. 

4.3.1 Hydrochloric and Sulfuric Acid Releases 

In 1998 and 1999, before the second phase of the Clean Air Act’s Title IV 
Acid Rain program came into effect in 2000, Pennsylvania’s HCl releases 
represented approximately 77% of the total air releases.  In contrast, 
Maryland utility air releases were comprised of approximately 83% HCl 
during the same time period.  Several coal-fired power plants in 
Pennsylvania installed scrubbers to reduce SO2 emissions to comply with 
the Acid Rain program; the scrubbers also may have resulted in reductions 
in HCl.  No power plants in Maryland have installed scrubbers for SO2 
control.  After 2000, Pennsylvania’s total HCl release decreased ten million 
pounds in 2001 to almost 45 million pounds.  The proportion of HCl in 
Pennsylvania’s utility emissions did not decrease following compliance 
with Phase 2 of the Acid Rain program; however, the total weight of all 
chemicals released by utilities decreased 6% between 2000 and 2003.   

Figure 4-4 shows each state’s HCl releases between 1998 and 2003.  
Individual, source-level evaluation was performed to try to pinpoint the 
cause of the reductions in Pennsylvania.  One plant, the Reliant Energy 
Keystone power plant in Armstrong County, PA, reported decreases of 
approximately four million pounds between 1999 and 2003.  Another plant, 
the EME Homer City Plant in Indiana County, PA did not report HCl 
releases in 2001, but reported four million pounds of HCl releases in 2002, 
which explains Pennsylvania’s increase in releases between 2001 and 2002.  
During the study period, the Homer City Plant decreased its total HCl 
releases by two million pounds annually.   

A similar effect may be seen in sulfuric acid releases.  Figure 4-5 shows the 
influence the Acid Rain program had on sulfuric acid releases for 
Pennsylvania, West Virginia and Virginia.  Utilities in Maryland did not 
elect to scrub to comply with the Acid Rain program and, therefore, the 
releases of sulfuric acid have remained fairly constant during the study 
period.   
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Figure 4-4 HCl Air Releases for Utilities 1998 to 2003 
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Note:  No data were reported for the Homer City Plant in Indiana County, PA for 2000 and 2001.  
No data were reported for the Keystone Plant in Armstrong County, PA for 2001. 
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Figure 4-5 Sulfuric Acid Air Releases for Utilities 1998 to 2003 
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EIA Forms 906 data were consulted to evaluate net energy generation 
during the study period for each of the states and power plants in the 
study.  It was anticipated that major power plant contributors such as HCl 
and sulfuric acid release trends could be explained by energy generation 
(EIA, 2005).  It should be noted that there are discrepancies between EIA 
data and USEPA’s eGRID data (used for Figure 4-3) for net power 
generation for the years that these two databases both report data.  For 
example, in 2000, EIA reported that Pennsylvania had a net generation 
using coal of 14.7 million MWh while eGRID has 114 million MWh for the 
same year.  The analysis in this study uses EIA data because EGRID data 
are not yet available for 2001 through 2003.  However, comparisons 
between releases and energy generation may be biased as a result of 
reporting techniques. 

Initial review of the data indicated that EIA information provided for 2001 
would not be useful for this analysis because power plants burning coal 
were not reported for that year.  For example, in 2000, Pennsylvania 
reported 13 power plants generating electricity using coal to generate 14.7 
million MWh of power.  In 2001, only one plant is included in the database 
and only 5.7 million MWh are reported to have been generated from coal.  
Similarly, no coal-fired power plants in Maryland reported energy 
generation in 2001.  When 2001 data were excluded, some observations 
about the relationship between energy generation and releases could be 
made. 
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state-wide data for sulfuric acid and hydrochloric acid were compared to 
total power generation to evaluate whether the TRI data reflected changes 
in power generation or other factors such as pollution control measures.   
Initially, sulfuric acid and hydrochloric acid were evaluated to determine if 
these two chemicals’ releases had a statistical relationship.  Table 4-2 shows 
the correlation between sulfuric acid and hydrochloric acid and power 
generation.  For sulfuric acid releases to air, only Delaware showed a 
positive correlation over the six years.  This means that there was a 
statistical relationship between the amount of power generated in the state 
and the amount of sulfuric acid released.   

Table 4-2 Summary of Sulfuric Acid, Hydrochloric Acid and Energy Generation 

       

                      Correlation Coefficient 

State 
HCl/Sulfuric 

Acid 

All Utility 
Generation/ 

Sulfuric Acid 

All Utility 
Generation/ 

HCl  

Delaware 0.49 0.69* 0.11 

Maryland -0.54* 0.20 0.10 

New Jersey 0.64* -0.14 -0.43 

Pennsylvania -0.46 -0.01 -0.37 

Virginia -0.80* -0.59* 0.81* 

West Virginia 0.56* -0.56* 0.42 

Note:  * - significant correlation between variables. 

HCl did not follow the same pattern; in Delaware, power generation and 
HCl releases showed no correlation.  HCl did show a positive correlation 
with power generation in Virginia; however, there was a negative 
correlation between hydrochloric acid and sulfuric acid, and a negative 
correlation between energy generation and sulfuric acid releases to air.  
The underlying cause of these relationships may not be determined from 
this data and may be a result of seasonal operational patterns of power 
plants or other factors.  It is noted that when total releases for all of the 
states were compared to total net energy generation, there was an increase 
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of chemical releases of 6% over the period, while there was an increase in 
generation of 24% for the same time period.  Although chemical release 
data do not correlate well to the energy generation data, there has been an 
overall decrease in the amount of releases relative to the amount of energy 
that has been produced.   

4.3.2  HAP Metals 

Figure 4-6 presents the HAP metal releases from utilities for all of the states 
evaluated in this study.  All states reported a decrease in their releases of 
HAP metals.  Delaware and New Jersey had the smallest decrease with 
only 3,000 and 6,000 pounds, respectively.  New Jersey’s decrease in HAP 
metals release is obscured on this graph because the scale is set to 
accommodate larger releases such as Pennsylvania.  Reductions of more 
than 100,000 pounds per year were reported in Virginia and West Virginia 
from 1998 to 2003, which seems to be due to large decreases in reported 
releases in 2003.  In fact, the reductions in both states in HAP metals may 
bear additional evaluation to ensure that the data were reported correctly 
in TRI. 

Figure 4-6 HAP Metal Air Releases for Utilities 1998 to 2003 
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4.3.3 Mercury 

Figure 4-7 presents the air releases of mercury reported in TRI for 2000 to 
2003.  Until 2000, utilities were not required to report mercury.   

Figure 4-7 Utility Releases of Mercury Air Releases for 2000 to 2003 
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Data from eGRID for the only year TRI also reported mercury (2000) were 
evaluated to attempt to identify the basis for this difference in mercury 
releases.  Reported mercury releases in eGRID were generally similar to the 
state-wide releases reported in TRI for the one common year.  EIA data 
provided information for the period that TRI has reported mercury 
releases.  However, the net power generation calculation methodology 
appears to have changed between 2001 and 2002, which resulted in a large 
increase in reported power generation in West Virginia in 2002.   

4.4 SUMMARY OF CHEMICAL RELEASES TO AIR 

The HCl release estimates presented in this report indicate that utility 
sources emit over 12,500 tons per year of this inorganic acid into the 
Maryland environment.  However, in the atmosphere, HCl is fairly short-
lived (one to five days) since it is highly soluble and reacts readily with 
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ammonia (NH3) or alkaline cations such as Ca or K to form chloride salts.  
Therefore, even though the mass of HCl emitted may be substantial, the 
actual impacts of these emissions may not be significant.  For example, data 
from the National Atmospheric Deposition Program (NADP) National 
Trends Network deposition monitoring network over the years indicates 
that chloride ion deposition is strongly influenced by sea salts, rather than 
simply point sources of HCl emissions (NADP/NTN 1998).  This is in 
contrast to sulfate and nitrate deposition, both of which clearly show point 
source influences. 

Sulfuric acid and hydrogen fluoride are the other chemicals that represent 
the majority of the releases reported in TRI, and both contribute to acid 
rain.   Hydrogen fluoride, in addition to contributing to acidic deposition, 
may also contribute to fluoride bioaccumulation in plants and animals.   
Air emissions of fluorides from natural and manmade sources are typically 
in the form of gaseous hydrogen fluoride, or other fluoride containing 
gases, aerosols, and particulates, including hydrofluoric acid.  In the form 
of hydrofluoric acid, the chemical is a source of acidic dry and wet 
deposition.  In addition, plants may absorb and accumulate atmospheric 
fluoride resulting in plant tissue concentrations that are elevated.  This in 
turn, can result in excessive fluoride intake by livestock and adverse health 
effects.  This bioaccumulation of fluoride has been documented near point 
sources but is not expected to represent a potential wide-spread effect of 
hydrogen fluoride releases from utility sources.   

Remaining significant contributors to releases to surface water, air, and 
land include barium and manganese with constituents such as mercury 
and dioxins contributing very small fractions of a percent to total releases.  
Barium and manganese are potential toxins; however, compared to 
constituents such as mercury or dioxin, they are toxic only at high 
concentrations.  Mercury is a contaminant that is largely emitted by power 
plants and municipal waste combustors.  The recently promulgated Clean 
Air Mercury Rule (CAMR) will require utilities to control mercury releases 
further by 2008.  Another recent regulation, the Clean Air Interstate Rule 
(CAIR) will require the study states to reduce SO2 and NOx by 70% and 
60%, respectively from 2003 levels by the year 2015.  Other potentially toxic 
chemicals were not specifically evaluated due to their small relative 
contributions and potentially important contributions from non-utility 
sources. 
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5.0 SUMMARY 

This report gives an overview of data from 1998 through 2003 from the TRI 
database.  Data from Maryland and five surrounding states (Delaware, 
New Jersey, Pennsylvania, Virginia, and West Virginia) were evaluated to 
identify the importance of utility releases on state-wide totals and 
chemicals that influenced the release totals.   

Data indicate that releases of TRI chemicals in Maryland are heavily 
influenced by utility sources.  Maryland was one of three states where 
utility TRI releases increased between 1998 and 2003.  Delaware and New 
Jersey showed decreases in releases from utilities of 5% and 10%, 
respectively.  Maryland had the largest increase in utility related releases, 
with an increase of 31% during the study period.   

Utility and non-utility release data in Maryland were compared to evaluate 
both the media that these sources are released to, and to identify 
potentially significant chemicals released in the State.  Both utilities and 
non-utilities reported that releases were largely to the air.  In utilities, land-
based disposal was the second largest receiving medium and surface water 
received a small amount of releases.  Non-utility releases were reported to 
have been more evenly distributed, although air received the largest 
percentage of the releases.   

For utility sources, hydrochloric acid, sulfuric acid, hydrogen fluoride, 
barium and manganese represent 95% to 98% of the total releases and just 
three constituents, hydrochloric acid, sulfuric acid, and hydrogen fluoride 
represent more than 99.5% of the air releases for utilities in Maryland.  
Non-utility sources reported that manganese, nitrate, carbonyl sulfide and 
methanol represented 56% of the releases and hydrochloric acid was 
ranked sixth with only 5% of the total contributions.  Because utility 
sources in Maryland contribute more than 50% of the total releases, this 
study focused on utility releases and chemicals that were significant from 
utility sources.  Further, because hydrochloric acid was overwhelmingly 
related to power plant releases, it was selected to use as a surrogate for 
other HAP constituents that represent a smaller portion of the releases.  

Utility data for the states surrounding Maryland were evaluated to identify 
similarities or differences with the Maryland utility data.  Chemicals 
identified in Maryland as largely utility related were also identified as 
utility-related in other states.  However, the relative contribution of specific 
chemicals from other states changed during the six-year study period, 
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which may be attributable to advances in pollution control in some states.  
For example, several large coal-fired power plants in Pennsylvania 
installed scrubbers over the period to reduce SO2 emissions to comply with 
the Clean Air Act Acid Rain program; these scrubbers also may have 
resulted in reductions in HCl and sulfuric acid.  

Energy generation data were compared to release data to identify factors 
contributing to trends in TRI releases.  However, it is difficult to determine 
causes for trends in TRI releases, in part because TRI releases are reported 
as annual totals while utility operations can vary significantly during the 
course of the year to meet load demands and permit conditions.  Looking 
at generation on an annual basis may have masked seasonal variations in 
operating conditions.  As a result, this analysis did not provide a consistent 
answer to whether increases in releases could be attributed to energy 
generation. 

When releases and energy generation are considered at the most general 
level over the six-year period, it appears that there was a greater increase in 
power generated than the increase in TRI reported releases.  The total 
releases for all of the states were compared to the net energy generation, 
and while there was an increase of chemical releases of 6%, there was 24% 
increase in power generation for the same time period.  Although chemical 
release data do not correlate well to the energy generation data, there has 
been an overall decrease in the amount of releases relative to the amount of 
energy that has been produced.   

 



   

 31 PPRP/0009068–9/9/05 

6.0 REFERENCES 

eGRID. 2002.  Emissions & Generation Resource Integrated Database 
(eGRID).  http://www.epa.gov/cleanenergy/egrid/index.htm

EIA. 2005.  Combined (Utility, Non-Utility, and Combined Heat & Power 
Plant) Database in Excel Format.  
http://www.eia.doe.gov/cneaf/electricity/page/eia906_920.html 

USEPA. (1999).  FACT SHEET ON EPCRA SECTION 313 RULEMAKING 
Persistent Bioaccumulative Toxic Chemicals.  9 November, 1999.  
http://www.epa.gov/tri/lawsandregs/pbt/pbtrule-fs.pdf 

USEPA. (2003a).  How are the Toxics Release Inventory Used?   
EPA 260-R-002_004 

USEPA (2003b).  2001 Toxics Release Inventory Public Data Release 
Executive Summary.  EPA 260-S-03-001 

USEPA.  (2003c).  Toxics Release Inventory.  Introduction to TRI.  
http://www.epa.gov/triexplorer/introduction.htm 

USEPA.  (2003d).  Toxics Release Inventory.  What is the Toxics Release 
Inventory (TRI) Program.  http://www.epa.gov/tri/whatis.htm 

USEPA.  (2005).  Toxics Release Inventory.  TRI Explorer. 
http://www.epa.gov/triexplorer/chemical.htm  

 

http://www.epa.gov/cleanenergy/egrid/index.htm

	PPRP TRI Report Final 3-1-06.pdf
	ABSTRACT
	EXECUTIVE SUMMARY
	ACRONYMS
	INTRODUCTION
	1.1 COMPANIES AND FEDERAL FACILIITES COVERED BY TRI
	PPRP INTEREST IN TRI DATA
	REPORT ORGANIZATION

	TRI DATA ANALYSIS
	2.1 DATA AQUISITION
	2.2 TYPES OF TRI DATA

	3.0 SUMMARY OF TRI DATA
	3.1 RELEASES FROM MARYLAND POWER PLANTS
	3.2 DISTRIBUTION OF CHEMICAL RELEASES IN MARYLAND

	4.0 SURROUNDING STATES’ DATA SUMMARY
	4.1 GENERATION RATES
	4.2 CHEMICAL RELEASES IN SURROUNDING STATES
	4.2.1 Delaware
	4.2.2 New Jersey
	4.2.3 Pennsylvania
	4.2.4 Virginia
	4.2.5 West Virginia

	4.3 HCL/SULFURIC ACID, METALS AND MERCURY
	4.3.1 Hydrochloric and Sulfuric Acid Releases
	4.3.2  HAP Metals
	4.3.3 Mercury

	4.4 SUMMARY OF CHEMICAL RELEASES TO AIR

	5.0 SUMMARY
	6.0 REFERENCES


