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Abstract 
 

After a pair of toxic releases in Bhopal, India and Institute, West Virginia in the 

1980s, environmental groups and members of the public demanded more information on 

toxic chemical releases into the community.  As a result, United States facilities that 

manufacture, use, or process above-threshold amounts of one of 650 listed toxic 

chemicals must publicly report their releases and transfers via the annual Toxics Release 

Inventory (TRI).  In 2000 and 2001, the EPA lowered the reporting thresholds for 

mercury and lead, respectively.  This project assesses how the increased TRI reporting 

for mercury and lead changes our understanding of the geographic distribution and 

industry composition of mercury and lead-releasing facilities, as well as the demographic 

characteristics of the areas surrounding the facilities.  Through a geospatial analysis of 

mercury and lead TRI reporting before and after the threshold changes, this project 

evaluates the effectiveness of the TRI program at achieving its founding purpose: to 

provide information to empower communities.  The findings suggest evidence of an 

overall geographic and industry diversification across the threshold changes, but point to 

specific states and industry types that tend to account for larger than average portions of 

releases.  Reporting was found to be concentrated in working poor block groups, with no 

change in income distribution across the threshold changes.  Further geospatial and 

statistical analysis of income and other demographic variables is recommended in order 

to confirm reporting and release trends.  Given the limitations to interpretation of TRI 

data, more outreach and education would be prudent in order to maximize communities’ 

utility of the increased mercury and lead data available after the threshold changes. 
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I.  Introduction 
 

After a pair of toxic releases in Bhopal, India and Institute, West Virginia in the 

1980s, environmental groups and members of the public demanded more information on 

toxic chemical releases into the community.  In 1986, the Emergency Planning and 

Community-Right-to-Know Act (EPCRA) was enacted with the primary purpose of 

informing communities and citizens of toxic releases.  EPCRA Section 313 requires that 

the United States Environmental Protection Agency (US EPA) and the states collect 

release/transfer data and make the information available to the public via the annual 

Toxics Release Inventory (TRI) (US EPA 2001a).  Facilities in certain industries (as 

defined by Standard Industrial Classification (SIC) codes 10, 12, 20–39, 49, and 51) with 

ten or more full-time employees that manufacture or process one of the 650 listed TRI 

chemicals in amounts exceeding 25,000 lbs/year, or use a TRI chemical in amounts 

exceeding 10,000 lbs/year, must provide annual reports.  Facility reports must include 

information on the types and amounts of toxics released to air, water, and land, and the 

quantities sent to other facilities for waste management (EPCRA 1986).  Since the 

passage of the 1990 Pollution Prevention Act (PPA), reports also address source 

reduction and recycling activities (PPA 1990).  

Of particular concern among the TRI chemicals is the subset of persistent 

bioaccumulative toxic (PBT) chemicals, including mercury and lead compounds.  In 

recognition of the environmental and public health threat posed by even small quantities 

of PBTs, the EPA Administrator drew upon the authority of EPCRA Section 313 (f) (2) 

to revise PBT reporting thresholds (US EPA 1999).  In 2000, the EPA lowered the 
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reporting threshold for mercury to 10 pounds per year, followed by the 2001 reduction of 

the lead reporting threshold to 100 pounds per year (US EPA 2001b).   

Through a geospatial and demographic analysis of mercury and lead TRI 

reporting before and after the threshold changes, this project evaluates the effectiveness 

of the TRI program at achieving its founding purpose: to provide information to empower 

communities.  Past research has identified a disproportionate number of TRI facilities in 

minority and low income neighborhoods (Neumann et al. 1998).  Non TRI-reporting 

facilities, especially at the local level, have impacts for environmental justice as well 

(Dolinoy and Miranda 2004).  The switch from non-reporting to reporting facilities, 

therefore, can reasonably be expected to have different impacts on different populations 

throughout the United States.  This project presents the unique opportunity to assess 

whether or not the increased TRI reporting for mercury and lead changes our 

understanding of the geographic distribution and industry composition of mercury and 

lead-releasing facilities, as well as the demographic characteristics of the areas 

surrounding the facilities. 

II. Background 

A.  TRI Regulatory History 

EPCRA Section 313 (f) (2) granted the EPA Administrator the authority to revise 

the reporting threshold for a given chemical.  The EPA first called upon the threshold-

altering authority in 1999.  The EPA lowered the reporting thresholds for Persistent 

Bioaccumulative Toxic (PBT) chemicals and chemical categories.  Since even small 

quantities of PBTs pose an environmental and public health threat, the EPA lowered the 

PBT reporting threshold to 100 lbs/year.  Further, certain highly persistent, highly 
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bioaccumulative PBTs have to be reported if amounts exceed 10 lbs/year.  The highly 

persistent, highly bioaccumulative PBTs included mercury and mercury compounds, 

whose reporting threshold was lowered to 10 lbs/year, effective in the 2000 reporting 

year (US EPA 1999).   

The 1999 PBT rule set forth EPA criteria for persistence and bioaccumulation, 

broader than the criteria used for regulations, in order to provide more information to the 

public.  Persistence refers to the length of time a given chemical can exist in the 

environment before natural processes destroy it.  A “persistent” chemical has a half-life 

of at least two months in water or soil sediments, or at least two days in the air (US EPA 

1999).  Bioaccumulation refers to both ingestion and uptake from water 

(bioconcentration).  A “bioaccumulative” chemical has a bioaccumulation factor (BAF) 

or bioconcentration factor (BCF) of 1,000 or greater (US EPA 1999).   

At the time of the 1999 PBT rule, there was insufficient evidence to include lead 

and lead compounds as PBTs.  However, after evaluating lead and lead compounds with 

the PBT criteria, a separate Lead and Lead Compounds rule was passed in 2001.  The 

EPA concluded that lead is highly persistent, but deferred a conclusion on whether or not 

lead is highly bioaccumulative due to a lack of clarity in the preliminary rule regarding 

the use of human data.  The reporting threshold for lead and lead compounds was 

lowered to 100 lbs/year, effective in the 2001 reporting year (US EPA 2001b).      

The EPA expected 5,346 additional mercury reports under the lower reporting 

threshold, and 19,990 new reporters for PBTs overall (US EPA 1999).  In the case of 

lead, the EPA predicted 9,813 additional reports.  Over one-third (3,501) of new lead 
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reports were projected to come from electrical equipment (SIC 36) facilities, and another 

1,945 from primary metals facilities (SIC 33) (US EPA 2001b).   

B. Environmental and Public Health Importance of Mercury  

Sources of anthropogenic mercury releases include fossil fuel combustion, waste 

incineration, mining ore deposits, and manufacturing plants (US ATSDR 1999).  

Airborne mercury is precipitated and deposited in water bodies, where it is commonly 

converted to methylmercury by bacteria.  Several environmental variables such as 

microbial activity, pH, water temperature, and suspended sediment load influence the rate 

of mercury methylation (US EPA 1992).  Methylmercury is the most problematic form of 

mercury because it bioaccumulates, bioconcentrates, and biomagnifies and is highly 

toxic.   

Methylmercury attaches to sulfur-containing organic compounds including 

proteins.  Aquatic organisms are exposed directly to methylmercury dissolved in the 

water.  Fish may absorb methylmercury through the gills or by ingestion of organisms 

with methylmercury accumulated in their system.  Given methylmercury’s potential to 

biomagnify, the exposure of higher order organisms via ingestion will be greater than 

those at lower trophic levels.  Therefore, while human mercury exposure can also occur 

via vaccine or dental amalgams, ingestion via fish consumption is the primary pathway of 

concern (US EPA 1997).  Once absorbed by the gastrointestinal tract, methylmercury can 

cross the blood-brain barrier, disrupt protein function, and result in cell death and 

neuronal loss (Stamler 2006).   

Numerous toxicological and epidemiological studies have documented the trans-

placental neurotoxic effects of fetal mercury exposure via fish-eating mothers.  Children 
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with prenatal mercury exposure via maternal fish consumption show elevated blood or 

hair mercury levels, as well as adverse neurodevelopmental effects when followed up at 

elementary school age.  The developing fetus and children have long been considered the 

most vulnerable sub-populations for mercury exposure (Watanabe and Satoh 1996).  The 

2004 EPA/FDA joint consumer advisory on sport and commercial fish, for example, aims 

for reduced exposure among women and children (Knobelach 2006).  Not much research 

has been conducted on adult exposures at normal rates of fish consumption, other than 

those studies that include mothers in their analysis of the fetus and/or children.  The 

specific effects of mercury exposure on adults remain unclear.  Studies that have 

considered adult exposures have largely dealt with acute, high-dose poisoning episodes.  

Research in Minimata, Japan has revealed serious clinical neurological problems in 

adults, including paresthesia, ataxia, gait disturbance, sensory disturbances, tremors, 

visual and hearing impairments (Yokoo 2003).   

C. Environmental and Public Health Importance of Lead 

 The leading cause of childhood lead poisoning is lead-based paint in older homes 

(Miranda 2002).  Exposure via lead-based paint chips may be exacerbated by 

atmospheric exposure in the community.  Since the United States’ ban on leaded gasoline 

in 1995, blood lead levels have dropped by 75% (US EPA 2006).  Today, the main 

stationary sources of atmospheric lead releases come from the production and disposal of 

lead.  Primary lead smelters produce lead from ores.  At secondary lead smelters, lead 

scrap material (primarily lead batteries) is recycled into elemental lead or alloys.  

Secondary lead smelters are historically two to four times dirtier than primary smelters, 

pound for pound, and are also more prevalent than primary smelters, of which there are 
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only two major facilities in the United States.  Spent lead may also be disposed of in 

landfills (except where prohibited by state law) or incinerated at Municipal Waste 

Combustors (MWCs) (Walker and Wiener 1995).   

Like mercury, young children are especially susceptible to lead exposure because 

their central and peripheral nervous systems are still developing (Anderson 1996).  

Children absorb ingested lead more efficiently into their bloodstream than do adults 

(Hammond 1982).  In recognition of the risk to children, in 1991 the Centers for Disease 

Control and Prevention (CDC) set a national blood lead action level of 10 micrograms 

per deciliter (µg/dL).  Children with blood lead levels above 10 µg/dL are considered to 

have elevated blood lead levels (EBLL). The 1999-2002 National Health and Nutrition 

Examination Survey found that the mean United States blood lead level had fallen to 1.6 

µg/dL (Muntner 2005).  However, nationally, EBLLs continue to affect 1.6% of children 

between the ages of one and five every year (US CDC 2005).  The EPA considers EBLLs 

to be a top environmental health hazard for children (US EPA 2006). 

 The negative effects of EBLLs in children include Intelligence Quotient (IQ) 

damage and behavioral disorders (Bellinger 1995; Needleman 1990).  Studies illustrate a 

correlation between blood lead levels and cognitive abilities even at concentrations below 

10 µg/dL (Lanphear 2000; Canfield 2003).  Bruce Lanphear's study found an inverse 

relationship between blood lead level and Arithmetic and Reading scores on the WRAT-

R at blood lead levels less than 5µg/dL (Lanphear 2000).  Studies with a mean blood lead 

level higher than 15µg/dL show an effect size of 2.32 IQ points (Schwartz 1994).  

Children with low blood lead levels may also suffer from Attention Deficit Disorder or 

Attention Deficit Hyperactivity Disorder (Bellinger 1995).  They are also prone to have 
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less than satisfactory classroom behavior and slower verbal and auditory processing 

(Needleman 1996). Scientific evidence suggests that there is currently no detectable 

threshold for lead-induced effects (Lanphear 2000).  The health effects of low level lead 

exposure often do not present until puberty, at which point they are irreversible 

(Landrigan 2002).   

 EBLL prevalence disproportionately affects minority populations.  Percent of 

non-Hispanic Black individuals is a significant independent risk factor in both the 

NHANES III and lead risk models (Miranda 2002).  Nationally, EBLL prevalence among 

Black children (3.1%) and Mexican-American children (2.0%) is almost three times and 

two times as high as among non-Hispanic White children (1.3%), respectively (US CDC 

2005).  While the exact reason for Black and Mexican-American children’s elevated risk 

remains unknown, hypothesized reasons relate to dietary choices and income.  Lower 

intake of dietary calcium due to lactose intolerance, cultural preference, poverty, lack of 

access to stores, and limited refrigeration may increase Black children’s susceptibility to 

EBLLs (Miranda 2000).  While it is difficult to measure EBLL prevalence among 

immigrants, research on refugees provides insight into the health of other immigrant 

populations.  Geltman found that among refugee children without EBLLs upon arrival, 

6% had EBLLs when followed up at six months, highlighting the disparities in exposure 

taking place after their arrival to the United States (Geltman 2001).  Language barriers or 

cultural distrust of lead screening programs, especially among illegal immigrants, might 

place immigrant children at a further disadvantage. 
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III. Objectives 

The increase in TRI reporting that resulted from the PBT and Lead and Lead 

Compounds rules in 2000 and 2001 might reveal disparate exposure impacts that were 

not previously apparent.  This project aimed to assess the impact of lowered national 

mercury and lead reporting thresholds on: 1) geographic distribution of reporting 

facilities; 2) types of industry facilities reporting; and 3) affected populations and 

subpopulations. 

IV. Data 
 
  Facility-level release data from the years 1999 and 2000 for mercury sources and 

from the years 2000 and 2001 for lead sources were extracted from the U.S. EPA's TRI 

Explorer (US EPA 2002) and uploaded into a GIS (ArcView; Environmental Systems 

Research Institute, Redlands, CA).  For facilities in the contiguous United States, 

including the 48 states and the District of Columbia (D.C.), TRI facility locations and 

associated releases were geocoded to a base map using latitude and longitude 

designations. Facilities lacking latitude and longitude coordinates in the TRI record were 

street geocoded to a base layer of TIGER 2000 streets.  Geocoding match rates were 95% 

or higher, and fairly constant across study years.  U.S. Census 2000 data resolved to the 

block group level were spatially linked to the geocoded TRI facilities.  Primary Standard 

Industrial Classification (SIC) codes were obtained from the U.S. EPA’s TRI Data Files 

and linked to facilities by TRI ID.   This analysis is subject to the validity limits of TRI 

data. 
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V. Methods 
 
A.  Geographic Analysis 
 
 The 312 facilities with missing latitude and longitude coordinate data were 

excluded from the geographic analysis, since they could not be accurately linked to 

Census block groups. 

1. Changes in Block Groups with Reporting by State 

 The changes in mercury and lead thresholds were expected to result in changes in 

reporting by block group.  The percent of block groups per state reporting mercury in 

1999 versus 2000 was assessed, as well as the percent of block groups reporting lead in 

2000 versus 2001.  Percentages were displayed on a series of four color ramp maps, one 

for each chemical for each of its respective study years, in order to depict geographical 

changes on a national scale.   

2. Changes in Reporters per Block Group by State 

 Among block groups with any mercury and/or lead reporting across the study 

years, the number of mercury reporting facilities (hereafter referred to as “mercury 

reporters”) per block group in 1999 to 2000, as well as the number of lead reporting 

facilities (hereafter referred to as “lead reporters”) per block group in 2000 and 2001 was 

investigated.  On a series of maps, the intensity of reporters in each block group was 

represented by graduated symbols.   

3. Changes in Releases per Block Group by State 

 Among block groups with any mercury and/or lead reporting across the study 

years, the amount of mercury releases reported (hereafter referred to as “mercury 

releases”) per block group in 1999 and 2000, as well as the amount of lead releases 
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reported (hereafter referred to as “lead releases”) per block group in 2000 and 2001 was 

assessed.  On a series of maps, graduated symbols represented the total pounds of 

releases for each block group.   

B.  Industry Analysis 
 
1. Changes in Reporters by SIC Code 

 In order to assess the distribution of reporters and releases by industry across the 

threshold changes, reporters were summarized by primary SIC code for mercury in 1999 

and 2000, and for lead in 2000 and 2001.  The summary by SIC code yielded the 

percentage of reporters attributable to each SIC code.  Bar charts depicted the total 

reporters for each SIC code in each year, and the percent attributable to each SIC code in 

each year.   

2. Changes in Releases by SIC Code 
 
 The percentage of releases attributable to each SIC code was presented in a series 

of bar charts, similarly to those described above for the percentage of reporters.   

C.  Demographic Analysis 
 
Changes in Reporting and Releases by Block Group Demographics 

 Number of reporters was plotted against block group median household income.  

Bar charts were used to show number of reporters as well as pounds of releases by 

median household income category for each year.    
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VI. Results 
 
A.  Geographic Analysis 
 
1. Changes in Block Groups with Reporting by State 

The series of maps depicts color ramps of the percent of block groups with 

reporting for each state for: 1) mercury in 1999 (Figure 1); 2) mercury in 2000 (Figure 2); 

3) lead in 2000 (Figure 3); and 4) lead in 2001 (Figure 4).  States that appear in white on 

each map experienced no reporting for that chemical in that year.  The mercury maps use 

a color ramp that begins at 0 percent, with darker shades of purple indicating higher 

reporting percentages.  In order to highlight changes across the lead threshold, which 

encompass a broader range of percentages than do the mercury changes, the lead maps 

use a color ramp that begins at 0.5 percent, with darker shades of red indicating higher 

reporting percentages.   

 At the state level, the percent of block groups with mercury reporting in 1999 

differed noticeably from the percent with mercury reporting in 2000.  In 1999, states 

averaged 0.05 percent (SD=0.07) of block groups reporting.  Almost half of states (20) 

had zero mercury reporting in 1999 (Figure 1).  Seven states were barely above zero 

percent, with less than 0.025 percent of block groups reporting.  Another nine states 

experienced reporting in up to 0.05 percent of block groups, and an equal number 

experienced reporting in up to 0.1% of block groups.  Four states at the upper end of the 

range (Wyoming, Utah, Delaware, and Nevada) saw reporting above 0.1 percent, up to a 

0.40 percent maximum in Nevada. 
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Figure 1.  Percent of Block Groups per State Reporting Hg, 1999 

In 2000, all of the states had non-zero mercury reporting percentages (Figure 2).  

The average percent of block groups reporting per state was beyond the range of 

percentages with reporting in 1999 (mean= 0.83%, SD=0.64).  Two states saw less than 

0.25 percent of block groups reporting.  At a minimum, Vermont experienced 0.19 

percent of block groups with mercury reporting.  Ten states were between 0.25 and 0.50 

percent reporting.  About half of states (26) were approaching 1 percent reporting, with 
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percentages between 0.5 and 1.  About one-fourth of states (11) exceeded 1 percent of 

block groups reporting.  Most of these (8) were in the 1.0 to 1.5 percent range.  Two 

states (Delaware and West Virginia) were slightly above 1.5 percent.  The maximum 

percent of block groups reporting occurred in Wyoming, with 4.52 percent.  Therefore 

two of the states (Delaware and Wyoming) with high reporting percentages remained 

among the highest after the mercury threshold change.           

 
Figure 2.  Percent of Block Groups per State Reporting Hg, 2000 
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 The range of percentage block groups with lead reporting in 2000 is similar to that 

for mercury in 2000 (Figure 3).  On average, states experienced 0.96 percent (SD=0.51) 

block groups with 2000 lead reporting.  Only the District of Columbia lacked lead 

reporting in 2000. Two states had less than 0.25 percent reporting (Maine and Maryland).  

Ten states were in the range of 0.25 to 0.5 percent reporting.  Sixteen states were 

approaching 1 percent block group reporting.  Almost half of states (20) saw reporting in 

greater than 1 percent of block groups, with the majority (12 states) between 1 and 1.5 

percent.  Eight states (Wyoming, Rhode Island, Indiana, Ohio, Delaware, Kentucky, 

Alabama, and Arkansas) were at the upper end of the range with greater than 1.5 percent 

of block groups reporting.  Of the eight, Delaware and Wyoming were also at the upper 

end of the block group reporting range for mercury, revealing once again that states with 

high reporting percentages typically stayed high across the threshold changes.  The 

maximum percentage of 2.07 occurred in Rhode Island, with Indiana at 2.06 coming in at 

a close second. 
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Figure 3.  Percent of Block Groups per State Reporting Pb, 2000 

Similarly to the case with mercury, in 2001, lead reporting percentages jumped 

such that the average percent of block groups reporting (3.65, SD=1.38) exceeded the 

maximum percentage for the prior year (Figure 4).  As was the case with mercury, in 

2001 there were no longer any states with zero block groups reporting for lead.  The 

minimum percent reporting was 0.23 percent.  Five states experienced percentages below 

2.  Another ten states saw between 2 and 3 percent of block groups with 2001 lead 

reporting.  Sixteen states experienced block group reporting percentages between 3 and 4 
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percent, and eleven experienced reporting percentages between 4 and 5 percent.  Seven 

states (Wyoming, Wisconsin, New Hampshire, Rhode Island, Indiana, Ohio, and 

Alabama) were at the upper end of the block group reporting range, with percentages 

above 5.  The maximum percentage of 7.10 occurred in New Hampshire.  Of the states 

with high lead reporting percentages in 2001, Wyoming was the only one that had been at 

the high end in 2000, and was also the only one that had been at the high end for mercury 

in either reporting year.  Wyoming consistently experienced high reporting percentages 

across both the mercury and lead threshold changes. 
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Figure 4. Percent of Block Groups per State Reporting Pb, 2001 
 

2. Changes in Reporters per Block Group by State 

The series of maps depicts graduated symbols for number of reporters per block 

group for: 1) mercury in 1999 (Figure 5); 2) mercury in 2000 (Figure 6); 3) lead in 2000 

(Figure 7); and 4) lead in 2001 (Figure 8).  White spaces denote block groups without 
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reporters for that chemical in that year.  Larger symbols indicate a higher number of 

reporters for that block group.   

In 1999, there were a total of 75 mercury reporters located in 69 block groups 

(Figure 5).  Excluding block groups without reporters, block groups with non-zero 

reporting averaged 1.0 (SD= 0.0) mercury reporters in 1999.  Number of reporters per 

block group ranged from one to three.  Most (64) block groups had one mercury reporter 

in 1999, while four block groups had two mercury reporters. The four block groups were 

located in California, Texas, Tennessee, and Indiana.  The one block group with the 

maximum number of 1999 mercury reporters, namely, three, was located in Nevada.  

Nevada, then, experienced high mercury reporting percentages at the state level, as well 

as relatively large numbers of mercury reporters at the block group level. 
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Figure 5.  Number of Hg Reporters per Block Group, 1999 

In 2000, there were a total of 1514 mercury reporters located in 1349 block 

groups (Figure 6).  Excluding the block groups without reporters, block groups with non-

zero reporting averaged 1.17 (SD= 1.52) reporters in 2000.  Number of reporters per 

block group ranged from one to six.  Most (1230) block groups had one reporter in 2000.  

Eighty-eight block groups had two reporters, while twenty-three block groups had three 

reporters each.  Eight block groups fell into the highest range, with more than three 
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reporters each.  The number of reporters in the Nevada block group with the 1999 

maximum doubled from three to six, while the count in a nearby block group increased 

from one to three.  While the change from 1999 to 2000 generally revealed a spread of 

reporters across more states, there was also evidence of intensification in some block 

groups and states that were already experiencing higher amounts of reporters, and the 

block groups immediately surrounding them.  

                        Figure 6.  Number of Hg Reporters per Block Group, 2000 
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In 2000, there were a total of 1981 lead reporters located in 1822 block groups 

(Figure 7).  Excluding the block groups without reporters, block groups with non-zero 

reporting averaged 1.0 (SD=0.0) reporters in 2000.  Number of reporters per block group 

ranged from one to four.  Most (1686) block groups had one lead reporter in 2000.  One 

hundred sixteen block groups had two reporters, while seventeen block groups had three  

reporters each.  Three block groups (two in Ohio and one in Texas) had more than three 

reporters, with four lead reporters each.  Ohio experienced both a high percentage of 

reporting at the state level, and a concentration of reporters in at least two block groups. 
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  Figure 7. Number of Pb Reporters per Block Group, 2000 
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Figure 8. Number of Pb Reporters per Block Group, 2001 

In 2001, there were a total of 8341 lead reporters located in 6893 block groups 

(Figure 8).  Excluding the block groups without reporters, block groups with non-zero 

reporting averaged 1.0 (SD=1.0) reporters in 2001.  Number of reporters per block group 

ranged from one to eleven.  Most (5906) block groups had one reporter in 2001.  Seven 

hundred thirteen block groups had two reporters, while 180 block groups had three 

reporters each.  Ninety-five block groups had more than three reporters each.  A block 

group in Washington experienced the maximum of 11 reporters.  The two Ohio block 
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groups remained in the high reporting category, and an additional six Ohio block groups 

experienced increases to reach the “greater than three” reporters category after the 

threshold change. 

3. Changes in Releases per Block Group by State 

The series of maps depicts graduated symbols for releases per block group for: 1) 

mercury in 1999 (Figure 9); 2) mercury in 2000 (Figure 10); 3) lead in 2000 (Figure 11); 

and 4) lead in 2001 (Figure 12).  White spaces denote block groups without releases of 

that chemical in that year.  Larger symbols indicate a higher amount of releases for that 

block group.   

In 1999, there were a total of three million (3,102,467.1) pounds of mercury 

releases located in 52 block groups (Figure 11).  Seventeen block groups had mercury 

reporters with zero releases.  Excluding block groups without releases, block groups with 

non-zero reporting averaged 59,663 (SD= 219,300) pounds of mercury releases in 1999.  

Releases per block group ranged from one pound to 1,220,010 pounds.  Approximately 

one-third (15) of block groups had less than 100 pounds of mercury releases in 1999.  

Another 10 block groups had up to 1000 pounds, another one-third (15) had up to 10000 

pounds, and eight approached 100000 pounds.  Four block groups fell into the highest 

release category for mercury in 1999, each with greater than 100000 pounds of mercury 

releases.  Three of the four were located in Nevada, and the fourth was located in Utah.  

The Nevada block group (320130106001) with the maximum 1999 mercury releases (1.2 

million pounds) was the same block group with the maximum number of reporters. 
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Figure 9. Releases (lbs) per Block Group, Hg 1999 

In 2000, there were a total of 4.4 million (4,318,866.7) pounds of mercury 

releases located in 1232 block groups, representing a 39.2 percent increase over 1999 

releases (Figure 10).  One hundred seventeen block groups had mercury reporters with 

zero releases.  Excluding block groups without releases, block groups with non-zero 

reporting averaged 3,505 (SD=55,347) pounds of mercury releases in 2000.  Releases per 

block group ranged from 0.00020 pounds to 1,647,757.1 pounds.  The vast majority of 

block groups had under 100 (732) or under 1000 (408) pounds of mercury releases.  
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Sixty-eight block groups experienced up to 10,000 pounds of mercury releases, while 

another nineteen had up to 100,000 pounds.  The highest category for 2000 mercury 

reporting (greater than 100,000 pounds) consisted of five block groups, including four in 

Nevada and one in Texas.  The maximum releases occurred in a different Nevada block 

group than in 1999 (32007951002), at 1.6 million pounds.  The high releases in Nevada 

block groups were consistent with the intensity of reporters in Nevada block groups. 

Figure 10.  Releases (lbs) per Block Group, Hg 2000 
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In 2000, there were a total of 199.6 million (199,568,424.5) pounds of lead 

releases located in 1,479 block groups (Figure 13).  Three hundred forty-three block 

groups had lead reporters with zero releases.  Excluding block groups without releases, 

block groups with non-zero reporting averaged 134,935 (SD=1,523,040) pounds of lead 

releases in 2000.  Releases per block group ranged from 0.06 pounds to 51,819,775 

pounds.  About half (692) of block groups had releases under 1,000 pounds.  Another 342 

block groups had up to 10,000 pounds of lead releases, while 314 block groups 

approached 100,000 pounds.  Almost one-hundred (97) block groups fell into the 

between 100,000 and one million pound category.  The greater than one million pound 

category consisted of 29 block groups in 17 states. 
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Figure 11. Releases (lbs) per Block Group, Pb 2000 

In 2001, there were a total of 291.5 million (291,512,095.6) pounds of lead 

releases located in 5,781 block groups, representing a 46.1 percent increase over 2000 

(Figure 14).  One thousand one hundred thirteen block groups had lead reporters with 

zero releases.  Excluding block groups without releases, block groups with non-zero 

reporting averaged 50,426 (SD=1,266,362) pounds of lead releases in 2001.  Releases per 

block group ranged from 0.00010 pounds to 91 million (91,100,722) pounds.  The 
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majority (4156) of block groups had less than 1,000 pounds of lead releases.  Another 

980 block groups had up to 10,000 pounds of lead releases, and 491 block groups 

approached 100,000 pounds.  One hundred twelve block groups experienced between 

100,000 and one million pounds of lead releases.  The greater than one million pounds 

category consisted of 37 block groups in 18 states, mostly similar to but slightly changed 

from the 2000 geographic distribution.  

Figure 12.  Releases (lbs) per Block Group, Pb 2001 
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B.  Industry Analysis 

1. Changes in Reporters by SIC Code
 

 

 Mercury reporters spanned 18 SIC codes in 1999, compared to 29 SIC codes in

2000 (Figure 13; see Appendix I for a SIC code key).  In 1999, the number of reporters 

per SIC code ranged from 0 to 18.  Half of the 18 SIC codes with 1999 mercury reporting 

had one reporter (26, 27, 32, 35, 38, 39, 

 
 

73, 87, 97).  The SIC code with the maximum 

number of reporters (18) was SIC 28, the chemical industry.  SIC 49, which includes 

electric utilities that combust coal and/or oil as well as Resource Conservation and 

Recovery Act (RCRA) Subtitle C hazardous waste treatment and disposal facilities, 

comprised the second highest number of 1999 mercury reporters, with 14.   

In 2000, the range of reporters per SIC code jumped to reach a maximum of 535.  

In addition to the 18 SIC codes with mercury reporting in 1999, 11 new SIC codes (14, 

20, 21, 22, 24, 30, 37, 44, 50, 91, and 99) reported in 2000.  SIC 49 replaced SIC 28 as 

the single largest contributor of mercury reporters, with 535 facilities compared to SIC 

28’s 179.  A total of six SIC codes (26 – the paper industry, 28, 29 – petroleum and coal, 

32 – stone, clay, glass, and concrete products, 33 – primary metals, and 49) saw an 

increase in reporters of two orders of magnitude, each landing in the greater than 100 

reporters range.   
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Figure 13.  Number of Reporters per SIC, Hg 

 

When examined by percent of mercury reporters, contributions per SIC code in 

1999 ranged from 0 to 22.8 percent (Figure 14).  The maximum of 22.8 percent was 

attributed to SIC 28, with SIC 49 following behind at 17.7 percent.  In 2000, SIC 49

overtook SIC 28 such that they contributed 34.3 and 11.5 percent, respectively.  Thirte

SIC codes experie

 

en 

nced a decline in reporter percentage, while sixteen experienced an 

crease, resulting in an overall diversification of reporters among industry categories. in
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Figure 14.  Percent of Reporters per SIC, Hg 

Lead reporters spanned 31 SIC codes in 2000, compared to 40 SIC codes in 2001 

(Figure

lso 

nd 

, 

ompared to the 31 SIC codes reporting in 2000, 1 less old SIC code (31) and 10 new 

IC codes (23, 25, 45, 72, 76, 79, 82, 89, 94, and 99) had reporters in 2001.   

 15).  In 2000, the number of reporters per SIC code ranged from 0 to 455.  The 

SIC code with the maximum number of reporters was SIC 33.  Five other SIC codes a

exceeded 100 reporters each, namely SIC 28, 34 – fabricated metals, 36 – electrical a

electronic equipment, 37 – transportation equipment, and 49.  In 2001, the range of lead 

reporters per SIC code reached a maximum of 1324, attributable to SIC 36.  SIC 33, 34

and 49 each increased by an order of magnitude to exceed 1,000 reporters each.  

C

S
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Figure 15. Number of Reporters per SIC, Pb 

When examined by percent of lead reporters, contributions per SIC code in 2000 

ranged from 0 to 22.6 percent (Figure 16).  SIC 33 contributed the maximum of 22.6 

percent, followed by SIC 49 and 34 with 13.2 and 13.1 percent each, and SIC 36 with 

11.9 percent.  In 2001, SIC 33 and 36 evened out to account for the maximum15.3 and 

15.4 percent, respectively.  Fourteen SIC codes experienced a decrease in percentage of 

reporters, while twenty-six experienced an increase, resulting in a net diversification of 

industry types similar to that observed for mercury reporters. 
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Figure 16.  Percent of Reporters per SIC, Pb 

 

2. Changes in Releases by SIC Code 

 In 1999, 13 SIC codes reported non-zero mercury releases.  Three SIC codes 

reported zero releases.  The distribution of mercury releases by industry type revealed 

much less diversity than did the distribution of mercury reporters.  Analysis of releases 

indicated that the metal mining industry (SIC 10) accounted for more than three-quarters

(79.42%; 2,486,580 pounds) of mercury releases (Figures 17 a

 

nd 18).  SIC 49, including 

lectric utilities that combust coal and/or oil as well as Resource Conservation and 

ecovery Act (RCRA) Subtitle C hazardous waste treatment and disposal facilities, 

omprised another 17.48 percent of mercury releases (547, 228 pounds).  The paper 

industry (SIC 26) contributed 1.14 percent (35,807 pounds).   

e

R

c
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 Nine more industries reported non-zero releases for mercury in 2000 than did in 

1999.  However, only one of these new industries (SIC 12) grew from zero releases to a 

substantial (10.32%;447656 pounds) portion of total releases, indicating that the 

industries with new release presence after the threshold change generally failed to 

account for much of the total releases.  In fact, SIC 10 continued to account for the 

majority of releases (81.52%; 3535329.83 pounds).  SIC 49 fell to contribute 1.65 percent 

(71,562 pounds), while SIC 26, 28, and 33 each represented about 2 percent of 2000 

mercury releases.    
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Figure 17.  Hg Releases (lbs) per SIC 
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Figure 18. Percent of Hg Releases per SIC 
 
 

In 2000, 24 SIC codes reported non-zero lead releases (Figures 19 and 20).  Seven 

SIC codes reported zero releases.  SIC 10 and 12 combined to account for almost three-

quarters of releases, with 39.54 (82,887,034 pounds) and 33.98 (71,243,562 pounds) 

percent each.  SIC 28 accounted for 8.57 percent (17966797 pounds) of lead releases.  In 

2001, eight more SIC codes reported non-zero lead releases.  SIC 10 grew to contribute 

more than half (59.22%; 173422522 pounds) of lead releases, while SIC 12’s 

ontribution declined by half (17.07%; 49990979 pounds).  Overall, lead reporters were 

ore diversified by industry type than were mercury reporters, both before and after the 

threshold changes. 
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Figure 19.  Pb Releases (lbs) per SIC 
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C.  Demographic Analysis 
 
Changes in Reporting and Releases by Block Group Demographics 

Median Household Income 

Block groups were classified into five median household income categories 

(<$25,000, $25,000-39,999, $40,000-54,999, $55,000-79,999, and $80,000 and greater).  

Due to a high frequency of “0”s for median household income, population per block 

group was examined to ensure that only legitimate “0”s were included in the analysis.  

1179 (0.006%) block groups were excluded because either: 1) population = “0” or  

2) income = $0 and population was greater than 100.   

 In 1999, the average median household income of block groups with mercury 

reporters was $43,267 (SD = $25,221), with a range from $4,623 to $200,001.  Almost 

alf (46.6%; 34) of reporte e category (Figure 

21).  Another third (31.5%; 23) of reporters were in the $40,000 to $54,000 income 

category.  In 2000, the income distribution of block groups with mercury reporters 

remained largely unchanged.  The average median household income of block groups 

with mercury reporters was $38,685 (SD = $14,717), with a range from $0 to $152,338.  

The $25,000 to $39,000 and $40,000 and $54,000 categories continued to account for a 

combined three-quarters (74.6%; 1102) of mercury reporters.  Slight shifting among the 

other three categories resulted in a decrease in percent of reporters in the highest income 

category (1.8%; 26) and increases in percent of reporters in both the lowest (14.5%; 214) 

and second highest (9.1%; 135) income categories. 

 

 

h rs were in the $25,000 to $39,000 incom
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Figure 21.  Percent of Mercury Reporters per Block Group Income Level 

In 2000, the average median household income of block groups with lead 

reporters was $40,291 (SD = $17,298), with a range from $0 to $200,001.  The mode 

income category was $25,000 to $39,999, with 42.1 percent (822) of lead reporters 

(Figure 22).  The middle category ($40,000 to $54,999) accounted for another 29.7 

percent (581) of lead reporters.  In 2001, the income distribution was largely similar to 

that of 2000.  The average median household income of block groups with lead reporters 

was $40,600 (SD = $17,324), with a range from $0 to $200,001.  The $25,000 to $39,999 

and $40,000 to $54,999 income categories continued to account for a combined two-

thirds (69.3%; 5693) of lead reporters.  The contributions of the second highest and 

highest income categories increased mildly to reach 13.1 (1076) and 3.6 (297) percent, 

respectively. 
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 Figure 22.  Percent of Lead Reporters per Block Group Income Level 

When examined by pounds of mercury releases, the majority of the data was 

concentrated towards the lower end of the income distribution.  In 1999, almost none of 

the mercury releases occurred in the two highest income categories (0.1% and 0.02%, 

respectively).  The majority (55.6%; 1,722,012 pounds) of releases took place in block 

groups in the middle income category.  Another 42.3 percent (1,211,213 pounds) of 

releases were accounted for by the $25,000 to $39,000 income category, with the 

remaining 2.0 percent (62,318 pounds) attributable to the lowest income category.  In 

2000, the middle income category fell to represent one-third (31.2%; 1,344,804 pounds) 

of mercury releases, while the $25,000 to $39,999 category grew to account for two-

thirds (66.1%; 2,849,836 pounds) of mercury releases. 
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igure 23.  Percent of Mercury Releases per Block Group Income Level 

In 2000, half (49.9%; 99,361,726 pounds) of the lead releases occurred in middle 

income category block groups.  Another 37.4 percent (74,490,416 pounds) of lead 

releases were accounted for by the $25,000 to $39,999 income category.  The lowest 

income category represented about one-tenth (9.9%; 1,969,954 pounds) of lead releases

In 2001, the middle income category grew to account for 60 percent (159,034,786 

pounds) of releases. The $25,000 to $39,999 category experienced no new releases

accordingly fell to account for 28 percent (74,490,416 pounds) of releases.  The 

contributions of the other three income categories remained comparable to their 2000 

percentages. 
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Figure 24.  Percent of Lead Releases per Block Group Income Level 
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VI. Discussion 
 
A. Geographic Analysis 
 
 At the state level, three major trends emerged in the geographic analysis of 

mercury and lead reporting across the threshold changes.  First, average mercury and lead 

reporting percentages (0.83% and 3.65%) after the threshold changes each exceeded the 

pre-threshold ranges (0-0.40% and 0-2.07%).1  Second, while lead started out with 

considerably more geographical reporting diversity than did mercury, with only D.C. 

lacking lead reporting before the threshold change, all fifty states and D.C. experienced at 

least some non-zero percentage of block groups reporting after the mercury and lead 

threshold changes.  This evidences some geographic diversification in reporting.  Third, 

while there was a general geographic diversification, those states with higher reporting 

percentage eshold 

hanges (e.g. Delaware and Wyoming).  Therefore, the states experiencing the most 

porting after the threshold change (and potentially benefiting the most from the 

e) were the same states that experienced the most reporting before the 

reshold change.   

When reporters were examined at the more localized, block group level, it was 

und that block groups in states with high reporting percentages tended to experience 

igh numbers of reporters.  For example, a block group in Nevada with the 1999 

aximum doubled in number of reporters in 2000.  Block groups adjacent to high 

                                              

s before the threshold changes remained at the higher end after the thr

c

re

threshold chang

th

fo

h

m

   
1 Given that the lead reporting threshold was lowered by one order of magnitude less than was the 

ercury reporting threshold, mercury reporting per state after the threshold change might have been 
xpected to exceed lead reporting per state after the threshold change.  However, there were two orders of 
agnitude more lead reporters than there were mercury reporters to begin with, before the threshold 

hanges. 

m
e
m
c
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reporting block groups also experienced elevated reporting.  In the case of the Nevada 

 a nearby block group tripled from one to three.   

e to 

 

ing 

. 

 

 

4.3 

porter 

fore the threshold change.   Additionally, two Ohio block groups 

with hi  

 

fter 

the threshold changes.  Since total releases were examined, which include off-site 

transfer

block group, the count in

Nationally, the number of mercury reporters per block group ranged from on

three in 1999, but from one to six in 2000.  The broadened range per block group in 2000 

denoted an intensification of reporting for a small subset of block groups, with 88 

experiencing two reporters, 23 experiencing three, and eight experiencing more than

three.  However, the fact that most block groups with mercury reporting after the 

threshold change had just one reporter, coupled with the finding that the number of block 

groups with reporting increased 19.6 fold, suggests that the increase in mercury report

was fairly well distributed at the local level, rather than confined to specific block groups

For lead, in contrast, the intensification of lead reporters in certain regions of the

country that already had reporting before the threshold change, and specifically in certain

block groups that already had reporting, was much more pronounced.  In fact, fully 1

percent of the 6,893 block groups with lead reporting in 2001 had more than one re

each.  One block group in the state of Washington had 11 reporters, up from the 

maximum of four be

gh levels of reporting in 2000 remained at high levels in 2001, while another six

Ohio block groups experienced increases, bumping them each up to the highest (greater

than three) reporting category after the threshold change. 

Next the analysis turned to pounds of releases per block group, before and a

s, the results of the analysis speak to the quantity of information each community 

received per reporting year, rather than the actual amount of lead or mercury released 
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directly into each community.  In 1999, three million pounds of mercury releases were 

reported in 52 block groups.  Notably, then, reporters in 17 block groups reported zero 

release

ases 

d a 

e 4.5 

cannot  

ross the 

ing one million pounds.  In 

2001, t

d by 

s, signifying that examination of number of reporters alone would have been 

misleading.   

In 2000, the number of block groups reporting zero pounds of mercury rele

jumped to 117, or 8.7 percent of block groups with reporters.  Still, the maps evidence

general trend of increased geographical distribution of release information, with th

million pounds of 2000 mercury releases spread across 1,232 block groups, the majority 

of which had under 1,000 pounds each.  There was one block group in Nevada that 

accounted for 1.6 million pounds (or one-fourth) of mercury releases in 2000.  While it 

be definitively determined what caused this jump from 1999, it could be the direct

result of the threshold change (i.e. a high number of smaller facilities in the block group 

that previously did not meet the reporting requirements), or it could be attributable to 

facility level production changes.  In any case, the high releases in Nevada block groups 

corresponded with the increased intensity of reporters in Nevada block groups ac

mercury threshold change. 

 Lead releases in 2000 were reported in 1,479 block groups, for a total of 200 

million pounds nationwide.  Possible lead “hot spots” were detected in 29 block groups 

(in 17 states) which each had reported lead releases exceed

he nationwide lead release total approached 300 million pounds, spread across 

four times as many block groups (5,781).  Average releases per block group droppe

almost three-fold.  The greater than one million pounds category, however, continued to 
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consist of 37 block groups in 18 states, and remained largely similar to the 2000 

geographic distribution of “hot spot” areas.     

B. Industry Analysis 

 A diversification of reporters by industry type (as reported by SIC code) was 

observe

 

f 

 

 

 

e of SIC 49, this becomes especially pertinent, because SIC 

that 

f 

 

d across the threshold changes, for both mercury and lead.  In 1999, mercury 

reporters spanned 18 SIC codes.  The chemical industry (SIC 28) accounted for the 

largest percent of reporters (22.8%), followed by electric utilities (SIC 49) with 17.7 

percent.  In 2000, the number of industry SIC codes reporting expanded to 29 SIC codes. 

Additionally, the electric utilities industry overtook the chemical industry in terms o

number of reporters accounted for by each SIC code, such that they contributed 34.3 and

11.5 percent, respectively.   

 The relatively higher representation of the electric utilities industry in 2000 might

be due to a few factors unrelated to the lowered mercury reporting threshold.  First, it 

should be noted that only two-digit, or primary, SIC codes were included this analysis.  In

general, four-digit SIC codes would have offered more precise information on reporters 

per industry type.  In the cas

49 encompasses a broad range of unrelated industry types, including electric utilities 

combust coal and/or oil as well as Resource Conservation and Recovery Act (RCRA) 

Subtitle C hazardous waste treatment and disposal facilities.  A more detailed analysis o

four-digit SIC codes would allow for a more meaningful interpretation of the two-digit

SIC code findings.  Second, SIC 49 only began reporting in 1999, the first study year of 

this analysis (US EPA Final Rule 1997).  EPA guidance for SIC 49, then, was not 
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available until mid 2000 (US EPA 2000).  It is likely that measurement error on t

of reporters in SIC 49 accounts for at least som

he part 

e of the observed industry changes. 

 cut across 31 SIC codes in 2000, and increased to 40 SIC codes in 

cent 

cts 

ctric 

he 

’s 

 codes in the 90s) only began reporting in 2000, in the 

iddle

ry 

releases across the threshold change could help explain the apparent geographic focus of 

 Lead reporters

2001.  In 2000, the primary metals industry (SIC 33) accounted for the maximum per

of reporters (22.6%), followed by electric utilities (SIC 49) and fabricated metal produ

(SIC 34), with 13 percent each.  A shift in 2001 revealed that primary metals and ele

equipment had evened out to account for the maximum 15.3 and 15.4 percent each.  T

decreased representation of the electric utilities industry, compared to the jump observed 

across the earlier mercury reporting years, could be the result of the availability of EPA

guidance, and improved understanding of how to calculate self-reported releases.   

 Federal facilities (SIC

m  of the study years (Clinton EO 2000).  While federal facilities constituted a 

relatively small portion of mercury and lead reporting in all study years, the change in 

federal facility reporting could contribute to some of the industry changes as well. 

The analysis of releases by industry type revealed different trends than did the 

analysis of reporters by industry type.  As was the case with the geographic analysis, it 

was found that some reporters measured releases of zero pounds.  In 1999, the metal 

mining industry (SIC 10) contributed more than three-quarters (79.4%) of mercury 

releases, but only accounted for 12 percent of reporters.  In 2000, the metal mining 

industry continued to represent the majority of mercury releases, this time with 81.5 

percent of the total.   

The metal mining industry’s dominance over industry contribution to mercu
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releases in Nevada block groups noted earlier.  Nevada is home to the largest number of 

remaining United States gold mines.  Today, the United States’ annual domestic output of 

 

mits o f 

 

es, 

where s rs.  

 

d 

 tons 

 here (USGS 2006b).  Since secondary lead smelters are actually 

dirtier a  

250 tons of gold is dominated by Nevada with 83 percent of the total, followed by other 

Western states (USGS 2006a). Since the last United States mercury mine closed down in 

1990, gold mining via mercury amalgamation represents the only source of elemental 

mercury production from ores (US EPA 2000).   

While states have the authority to impose specific limits on mercury-releasing 

facilities, Nevada became the first and only state to institute regulations for airborne 

mercury emissions at precious metals mines in March 2006.  The Nevada regulations 

require self monitoring, testing, and annual emissions reporting, but fail to place any

li n emissions (NDEP 2006).  Depending on the guidance offered by the state o

Nevada, then, in future studies, Nevada mercury TRI reporters might be expected to

report more accurate measures of mercury emissions than do reporters in other states. 

 High representation of the mining industry was also observed for lead releas

uch a trend had not previously been evident from analysis of number of reporte

The metal (SIC 10) and coal (SIC 12) mining industries combined to account for almost

three-quarters of lead releases in 2000.  In 2001, the metal mining industry contribute

more than half (59.2%) of lead releases.  Given that lead primary production in the 

United States actually declined steadily during the study years (from 350,000 metric

in 1999 to 290,000 metric tons in 2000), it is unlikely that industry-wide production 

changes were at work

nd more numerous in the United States, it is surprising that primary metals (SIC

33) did not account for a larger portion of lead releases.  
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C. Demographic Analysis  

 When reporters were examined by median household income, little to no change 

was observed in the income distribution of reporters across either the mercury or lead 

threshold changes.  A large proportion of mercury and lead reporters, before and after the 

threshold changes, were located in block groups that fell into the second income catego

($25,000 to $39,999), followed by another third o

 

ry 

f reporters that fell into the middle 

income  

tudy 

9 

 

y 

orted 

ases. 

more than high school level 

 category ($40,000 to $54,999).  Overall this finding indicates that mercury and

lead reporting were concentrated primarily in working poor block groups during the s

years.   

 Releases were also examined by median household income.  For mercury, 199

releases followed a pattern similar to that observed for number of reporters.  In 2000, 

however, the percent of releases accounted for by reporters in the $25,000 to $39,999

median household income block groups jumped to represent two-thirds of total mercur

releases.  Meanwhile, reported releases in the $40,000 to $54,999 income category 

dropped from slightly more than half of total releases to less than one-third in 2000.  

Block groups with median household incomes below the nationwide median ($41,994), 

then, experienced the highest percentage of reported releases after the threshold change 

(US Census 2000).  In the case of lead releases, in 2001, the highest percent was rep

in the $40,000 to $54,999 category (60%).  Releases reported in the $25,000 to $39,999 

remained the same, but fell in percentage to 28% due to the total increase in lead rele

 Future research on block group demographic variables and reporters/releases 

should expand to include adjacent block groups.  Also, an analysis of percent minority, 

percent Black, percent owner-occupied, and percent with 
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education would be recommended.  Such an analysis would provide a more 

ompre

 

f business, resulting in a sizeable drop in releases (Bennear 2007).  Similarly, at 

r 

I’s 

 

hemic ant 

c hensive picture of the characteristics of block groups receiving TRI information.  

Regression analysis could be conducted to determine the presence of any statistical 

relationships between demographic variables and: 1) whether or not a block group had 

reporting in a given year and 2) the amount of releases reported in a block group in a 

given year.  

D.  Further Limitations to Interpretation of TRI Data and Areas for Future Research 

In a comparison across reporting years, it is entirely possible that some facilities 

go out o

the industry level, changes might result from facilities switching SIC codes from one yea

to the next (US EPA 2002).  Historical events, particularly recessions and economic 

difficulties specific to certain industries, can also confound the role of the TRI in 

reducing releases (Khanna and Damon 1999).  Whether related or unrelated to economic 

circumstances, facilities might alter their production levels, further obscuring the TR

interpretation (Bennear 2007). 

Since so much of TRI reporting is dependent on the reporting thresholds for each

chemical, there is ample room for facilities to engage in threshold-regarding gaming 

behavior.  While the reporting threshold is determined by the pounds of a chemical used, 

manufactured, or processed, the actual data reported to the TRI are releases.  This 

disconnect between input and output means that a facility can use one pound less of a 

c al in order to avoid having to report, while keeping its level of emissions const

(Bennear 2007).  Threshold-regarding behavior is especially problematic when the 

facility is aware that a change in the reporting threshold is imminent.  Even in the 
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absence of gaming, the thresholds have other consequences with potential int

challenges.  Small facilities, for example, which fall below the threshold, do not have to 

report, and yet there is no data to prove that these facilities do not in fact have more 

serious cumulative health effects than do larger facilities (Dolinoy and Miranda 2004). 

Connecting releases, which are essentially an output measure, to health outcom

is also proble

erpretation 

es 

matic given the constraints of TRI data (Mitnick 2000).  The first problem 

otal 

release

 

s, and 

mation, along with a measure of toxicity, which is also 

noticea

he 

h 

with extrapolation from releases to health effects results from the tendency to look at t

s, rather than give separate attention to media-specific (i.e. air, water, land) and 

off-site transfer releases.  Each of these release categories has profound effects on where 

a chemical ends up and what its potential for human exposure will be (Gamper-

Rabindran 2006).  The type of off-site transfer facility also impacts health outcomes. 

Some types of recycling are more efficient than others at removing toxic chemical

some chemicals are simply more amenable to recycling (US EPA 2002).   

The TRI offers no data on the environmental fate or transport of the released 

chemicals.  This exposure infor

bly absent, would be necessary in order to conduct a full human health risk 

assessment and credibly determine the health effects of releases on surrounding 

neighborhoods.  The EPA has tried to address the issue of linking TRI data to health 

effects by introducing a Risk-Screening Environmental Indicators (RSEI) model.  T

RSEI model combines TRI release data with toxicity data in order to more closely 

approximate health effects (Bennear and Coglianese 2005).  While the RSEI model 

represents a good first step towards a pollution-risk model, and a better link to healt

effects, it is still subject to the criticism of TRI data and of the toxicity weights employed.  
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The toxicity weights in the RSEI model are no substitute for a full human health risk 

assessment, and therefore have limited scientific standing. 

Interpretation issues aside, measurement error also detracts from the validity 

TRI data.  The fact that TRI releases are self-reported lends itself to measurement error,

of 

 

especia

 

l 

ant 

hat 

consum rn.  

t,” 

n base 

ollution 

s a 

 

 

 

 

lly when reporting instruction documents are updated, or reporting errors surface 

in some years and not in others (US EPA 2002).  Also, truncation bias plays a role, since

facilities just below the threshold will not be included (Bennear 2007).  In terms of the 

methods by which facilities calculate their releases, since the TRI does not require actua

monitoring data, some facilities report estimated releases.  EPA has issued estimation 

guidance, but it is only guidance, not a hard and fast rule.  Thus, there is signific

variation in facilities’ estimation methods.  Different estimation methods will yield 

different release results, presenting an inconsistency in the TRI data (US EPA 2002). 

Consumer choice assumes perfect mobility.  Thus, the question of w

ers might realistically do with toxic release information remains a valid conce

Higher income individuals and families have the financial means to “vote with their fee

i.e., to move away from neighborhoods with higher levels of toxic releases, and eve

their housing choices on TRI information, although the evidence on the role of p

in determining the housing market suggests limited if any effect.   While the TRI lack

complementary public education campaign, it would be wise to include one. 
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VII. Conclusion 

 Mercury and lead reporting threshold changes led to
 

 an overall geographic 

diversif

ny 

eas 

Nevada eleases 

 remaining 

nited States gold mines.  Changes in EPA guidance during the study years could have 

sulted in measurement error, thereby confounding the industry analysis, specifically in 

e case of SIC 49.   

ication of reporting at the state level.  Block groups in states with high reporting 

percentages, with reporting before the threshold changes, for the most part remained at 

the high end of reporting after the threshold changes.  Therefore, some evidence was 

found to suggest that block groups with reporting already merely experienced an 

intensification, especially in the case of lead reporting.  The geographic analysis of 

releases revealed that, due to the use rather than release requirements of the reporting 

threshold, a sizeable portion of reporters actually failed to provide block groups with a

additional information, i.e., they reported “zero” pounds of releases.  Further, while 

releases were fairly well distributed geographically, they did intensify the most in ar

which already had reporting, and immediately surrounding areas.  Block groups in 

 in particular stood out as representing as much as one-third of mercury r

after the threshold change. 

 The industry analysis showed a diversification of industry types reporting for both 

mercury and lead across the threshold changes.  However, when examined by releases, it 

was evident that the majority of releases were accounted for by just a few SIC codes (10 

for mercury, and 10 and 12 for lead).  The concentration of SIC 10 releases could help 

explain the intensity of reporting seen in Nevada, home to the majority of the

U

re

th
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 The demographic analysis revealed little to no change in the distribution of 

nd 

gs 
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ead 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

reporters or releases by block group median household income.  Reporting before a

after the threshold changes continued to be concentrated in the working poor block 

groups.  Future research on income and other block group demographic variables and 

reporters/releases should expand to include adjacent block groups.  The current findin

are subject to the limitations of TRI data.  Further outreach and education would b

recommended in order to enable communities to comprehend and use mercury and l

reporter and release information more effectively. 
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XI. Appendix 
Standard Industrial Classification (SIC) Codes in TRI Reporting 

    

10 Metal mining (except for SIC codes 1011,1081, and 
1094) 

12 Coal mining (except for 1241 and extraction 
activities)  

4911, 
4931, 
and 

Electrical utilities that combust coal and/or oil 
(SIC codes 4911, 4931, and 4939) 

4939 

4953 Resource Conservation and Recovery Act (RCRA) 
Subtitle C hazardous waste treatment and disposal 
facilities (SIC code 4953)  

5169 Chemicals and allied products wholesale 
distributors (SIC code 5169)  

5171 Petroleum bulk plants and terminals (SIC code 
5171)  

7389 Solvent recovery services (SIC code 7389)  

SIC Industry Group  

20 Food 

21 Tobacco 

22 Textiles 

23 Apparel 

24 Lumber and Wood 

25 Furniture 

26 Paper 

27 Printing and Publishing 

28 Chemicals 

29 Petroleum and Coal 

30 Rubber and Plastics 

31 Leather 

32 Stone, Clay, and Glass 

33 Primary Metal 

34 Fabricated Metals 

35 Machinery (excluding electrical) 

36 Electrical and Electronic Equipment 

37 Transportation Equipment 

38 Instruments 

39 Miscellaneous Manufacturing 

 
http://epa.gov/tri/report/siccode.htm 


