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Figure 28: Springfield Biomass Local Community Environmental Justice Assessment 



94 
 

 

Figure 29: Springfield Biomass Local Community Environmental Justice Hazard Score Assessment 
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Figure 30: Salem Harbor Power Station Local Community Environmental Justice Score Assessment 
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Figure 31: Salem Harbor Power Station Local Community Environmental Justice Hazard Score Assessment 
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APPENDIX B 

TABLES 

Table 1: Median Household Income Valuation 

Social Vulnerability Value  Threshold  Study Area Value 
0 Average $69,171.66 
1 25% Below Average $51,878.74 
2 50% Below Average $34,585.83 
3 75% Below Average $17,292.91 

 

 

Table 2: Limited English Proficiency Valuation 

Social Vulnerability Value  Threshold  Study Area Value 
1 Average 4.60% 
2 Double Average 9.20% 
3 Triple Average 13.80% 

 

 

Table 3: People of Color Valuation 

Social Vulnerability Value  Threshold  Study Area Value 
1 25% 25% 
2 50% 50% 
3 75% 75% 

 

Table 4: Educational Attainment Valuation 

Social Vulnerability Value  Threshold  Study Area Value 
1 Average 12.54% 
2 Double Average 25.07% 
3 Triple Average 37.61% 
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Table 5: Hazard Aggregation Table 

Hazard 
Category 

Hazard Classification Abbrevi
ation 

Agenc
y  

Date 

 
 

Hazardous Waste 
Sites 

Large Quantity Generators of Hazardous Waste LQG EPA, 
MEPA 

2009 

Large Quantity Toxic Users LQTU DEP 2009 

Hazardous Waste Recyclers HWR EPA 2009 

Hazardous Waste Treatment, Storage and/or 
Disposal Facilities 

TSDG EPA 2009 

Air Permit Sites Facilities with Air Operating Permits AIR EPA 2009 

 
Water Discharge 

Sites 

Facilities with Type II Surface Water Discharge 
Permits 

SWD MA 
DEP 

2009 

Facilities with Type II Groundwater Discharge 
Permits 

GWD MA 
DEP 

2009 

 

 

Table 6: Hazardous Waste Buffer Distances 

Hazard Site Impact Value Threshold Distance 
1 804 Meters 

0.75 1207 Meters 

0.5 1609 Meters 

 

 

Table 7: Air Permit Buffer Distances 

Hazard Site Impact Value Threshold Distance 
1 305 Meters 

0.75 610 Meters 

0.5 915 Meters 
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Table 8: Median Household Income Intensity Hazard Density Regression Statistics 

Regression Statistics 

Multiple R 0.243112881 
R Square 0.059103873 
Adjusted R Square 0.058917113 
Standard Error 0.356681381 
Observations 5040 

 

 

Table 9: Median Household Income Intensity Hazard Density Relevant Statistics 

  Coefficients Standard 
Error 

t 
Stat 

P-value Lower 
95% 

Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 0.32627 0.005861 55.66 0 0.3147 0.3377 0.31478 0.33776 

X Variable 
1 

0.11228 0.006311 17.78 1.04 
E-68 

0.0999 0.1246 0.09990 0.12465 

 

 

Table 10: People of Color Intensity Hazard Density Regression Statistics 

Regression Statistics 

Multiple R 0.33178 
R Square 0.110078 
Adjusted R Square 0.109901 
Standard Error 0.346885 
Observations 5040 

 

 

Table 11: People of Color Intensity Hazard Density Relevant Statistics 

  Coefficients Standard 
Error 

t 
Stat 

P-
value 

Lower 
95% 

Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 0.310414 0.005625 55.1 0 0.2
99 

0.32144 0.2993 0.321442 

X Variable 
1 

0.136281 0.005459 24.9 8.8 
E-130 

0.125 0.14698 0.1255 0.146984 
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Table 12: Limited English Proficiency Intensity Hazard Density Regression Statistics 

Regression Statistics 

Multiple R 0.305143 
R Square 0.093113 
Adjusted R Square 0.092933 
Standard Error 0.350176 
Observations 5040 

 

 

Table 13: Limited English Proficiency Intensity Hazard Density Relevant Statistics 

  Coefficients Standard 
Error 

t 
Stat 

P-
value 

Lower 
95% 

Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 0.317659 0.00564 56.2 0 0.3065 0.32872 0.306597 0.328721 

X Variable 
1 

0.113611 0.00499 22.7 4.4 
E-109 

0.1038 0.12340 0.103818 0.123404 

 

 

Table 14: Educational Attainment Intensity Hazard Density Regression Statistics 

Regression Statistics 

Multiple R 0.223984 
R Square 0.050169 
Adjusted R Square 0.04998 
Standard Error 0.358371 
Observations 5040 
 

 

Table 15: Educational Attainment Intensity Hazard Density Relevant Statistics 

  Coefficients Standard 
Error 

t Stat P-
value 

Lower 
95% 

Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 0.327362 0.005991 54.6 0 0.315 0.3391 0.3156 0.33910 

X Variable 
1 

0.093194 0.005713 16.3 2.46 
E-58 

0.081 0.1043 0.0819 0.10439 
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Table 16: Social Vulnerability Hazard Density Regression Statistics 

Regression Statistics 

Multiple R 0.32144993 

R Square 0.103330058 

Adjusted R Square 0.103152076 

Standard Error 0.348197705 

Observations 5040 

 

 

Table 17: Social Vulnerability Hazard Density Relevant Statistics 

  Coefficients Standard 
Error 

t 
Stat 

P-
value 

Lower 
95% 

Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 0.31181496 0.005662 55.0 0 0.300 0.32291 0.30071 0.32291 

X Variable 
1 

0.01048775 0.000435 24.0 1.676
E-12 

0.009 0.01134 0.00963 0.01134 

 

 

Table 18: Social Vulnerability Value Hazard Density Regression Statistics 

Regression Statistics 
Multiple R 0.338073 

R Square 0.114293 

Adjusted R Square 0.114118 

Standard Error 0.346062 

Observations 5040 

 

 

Table 19: Social Vulnerability Value Hazard Density Relevant Statistics 

  Coefficients Standard 
Error 

t 
Stat 

P-
value 

Lower 
95% 

Upper 
95% 

Lower 
95.0% 

Upper 
95.0% 

Intercept 0.290493 0.006007 48.3 0 0.278 0.3022 0.27871 0.302269 

X Variable 
1 

0.042596 0.001671 25.4 5.5 
E-13 

0.039 0.0458 0.03932 0.045871 



102 
 

BIBLIOGRAPHY 

(USEPA), U. S. E. P. A. (1995). Draft strategy on environmental justice. E. P. Agency. Washington  
D.C. 

  
Anderton, D. l., A. B. Anderson, et al. (1994). "Environmental Equity: The Demographics of  

Dumping." Demography 31(2): 20. 
  
Bannin, N. (2012). Biomass worse than coal, groups says. WWLP. Springfield  
  
Barzyk, T. M., B. M. White, et al. (2011). "Linking Socio-Economic Status, Adverse Health  

Outcome, and Environmental Pollution INformation to Develop a Set of Environmental 
Justice Indicators wih Three Case Study Applications." Environmental Justice 4(3): 8. 

  
Blodgett, A. D. (2006). "An Analysis of Pollution and Community Advocacy in 'Cancer Alley':  

Setting an Example for the Environmental Justice Movement in St. James Parish, 
Louisiana." Local Environment 11(6): 16. 

  
Blodgett, J. (2009). "The American Community Survey vs. the Decennial Census Long Form."  

Retrieved 3/27/2012, 2012, from 
http://mcdc2.missouri.edu/pub/data/acs/acsVScensus.shtml. 

  
Bolte, G., A. Pauli, et al. (2011). "Environmental Justice: Social Disparities in Environmental  
 Exposures and Health: Overview." 12. 
  
Bowen, W. (2002). "An Analytical Review of Environmental Justice Research: What Do We Really  
 Know?" Environmental Management 29(1): 13. 
  
Bowen, W. M., M. J. Salling, et al. (1995). "Toward Environmental Justice: Spatial Equity in Ohio  
 and Cleveland." Anals of the Association of American Geographers 85(4): 25. 
  
Bullard, R. D., P. Mohai, et al. (2007). Toxic Wastes and Race at Twenty 1987-2007, United  
 Church of Christ: 175. 
  
Bureau, U. S. C. (2012). "State & County QuickFacts." Retrieved 3/19/2012, 2012, from  
 http://quickfacts.census.gov/qfd/states/25/2559105.html. 
  
CEPA (2005). Air Quality and Land Use Handbook: A Community Health Persepctive. C. A. R.  

Board. 
  
City of Springfield, M. (2012). "Springfield, Masschusetts." Retrieved 3/19/2012, 2012, from  
 http://www.springfieldcityhall.com/COS/index.php?id=control_board. 
  
Clinton, B. (1994). Federal Actions To Address Environmental Justice in Minority Populations and  
 Low-Income Populations. A. Branch. Washington DC, Federal Government. 59: 5. 
  
 

http://mcdc2.missouri.edu/pub/data/acs/acsVScensus.shtml
http://quickfacts.census.gov/qfd/states/25/2559105.html
http://www.springfieldcityhall.com/COS/index.php?id=control_board


103 
 

Dominion (2012). "Salem Harbor Power Station." Retrieved 3/19/2012, 2012, from  
http://dom.com/about/stations/fossil/salem-harbor-power-station.jsp. 

  
ESRI (2011). ArcGIS 10. Redlands, ESRI. 
  
Evans, G. W. and E. Kantrowitz (2002). "Socioeconomic Status and Health: The Potential Role of  
 Environmental Risk Exposure." Annu. Rev. Public Health 23: 31. 
  
Evans, G. W. and L. A. Marcynyszn (2004). "Environmental Justice, Cumulative Environmental  

Risk, and Health Among Low- and Middle-Income Children in Upstate New York." 
American Journal of Public Health 94(11): 4. 

  
Faber, D. R. and E. J. Krieg (2002). "Unequal Exposure to Ecological Hazards: Environmental  

Injustices in the Commonwealth of Massachusetts." Environmental Health Perspectives 
110(2): 12. 

  
Fothergill, A., E. G. M. Maestas, et al. (1999). "Race, ethnicity and disasters in the United States:  
 a review of the literature." Disasters 23(2): 18. 
  
Glickman, T. S. (1994). "Measuring environmental equity with geographic information systems."  
 Renewable Resour 12(3): 5. 
  
Glickman, T. S. and R. Hersh (1995). Evaluating environmental equity: The impacts of industrial  

hazards on selected social groups in Alleheny County, Pennsylvania. Resources for the 
Future. Washington DC. 

  
Goonan, P. (2011). Springfield biomass plany developers say opponents are well-organized but  

misguided. The Republican. Springfield, The Republican: 3. 
  
Grineski, S. E. and T. W. Collins (2010). "Environmental injustices in transnational context:  

urbanization and industrial hazards in El Paso/Ciudad Juarez." Environment and Planning 
A 42: 20. 

  
Hamin, E. (2011). RP 675: Regional Planning Studio. Z. Silverman. Amherst, MA: 7. 
  
Howe, P. (2011). Salem, Mass. power plant to close. NECN. Boston, NECN. 
  
Hunter, L. M. (2000). "The Spatial Association between U.S. Immigrant Residential  
 Concentration and Environmental Hazards." Internatinal Migration Review 34(2): 29. 
  
Leitner, H., R. B. McMaster, et al. (1997). "GIS-based Environmental Equity and Risk Assessment:  

Mehodological Problems and Prospects " Cartography & Geographic Information 
Systems 24(3): 18. 

  
Lott, B. (2002). "Cognitive and Behavioral Distancing From the Poor." American Psychologist  
 57(2): 11. 
  
 

http://dom.com/about/stations/fossil/salem-harbor-power-station.jsp


104 
 

Maantay, J. (2002). "Mapping Environmental Injustices: Pitfalls and Potential of Geographic  
Information Systems in Assessing Environmental Health and Equity." Environmental 
Health Perspectives 110(2): 11. 

  
Maantay, J. (2007). "Asthma and air pollution in the Bronx: Methodological and data  

considerations in using GIS for environmental justice and health research." Health & 
Place(13): 25. 

  
Maantay, J. and A. Maroko (2008). "Mapping urban risk: Flood hazards, race, & environmental  
 justice in New York." Applied Geography (29): 14. 
  
MassGIS (2012, 7/19/2011). "DEP Wellhead Protection Areas (Zone II, IWPA)." Retrieved  
 3/1/2012, 2012. 
  
Mcmaster, R. B., H. Leitner, et al. (1997). "GIS-Based environmental equity and risk assessment:  

methodological problems and prospects." Cartography and Geographic Information 
Ststems 24(3): 18. 

  
Mennis, J. (2002). "Using Geographic Information Systems to Create and Analyze Statistical  

Surfaces of Population and Risk for Environmental Justice Analysis." Social Science 
Quarterly 83(1): 16. 

  
Mohai, P. and R. Saha (2006). "Reassessing Racial and Socioeconomic Disparities in  
 Environmental Justice Reserach." Demogrpahy 43(2): 18. 
  
Noonan, D. S. (2008). "Evidence of Environmental Justice: A Critical Perspective on the Practice  

of EJ Research and Lessons for Policy Design." Social Science Quarterly 89(5): 22. 
  
Park, L. S.-H. and D. N. Pellow (2004). "Racial formation, environmental racism, and the  
 emergence of Silicon Valley." Ethnicities 4(3): 23. 
  
Porter, R. and M. A. Tarrant (2001). "A Case Study of Environmental Justice and Federal Tourism  
 Sites in Southern Appalachia: A GIS Application." Journal of Travel Research 40(27): 15. 
  
Ramsey, M. H. (2009). "Uncerainty in the assessment of hazard, exposure and risk." Environ  

Geochem Health 31: 13. 
  
Sadd, J. L., M. Pastor, et al. (2010). "Playing It Safe: Assessing Cumulative Impact and Social  

Vulnerability through an Environmental Justice Screening Method in the South Coast Air 
Basin, California." International Journal of Environmental Research and Public Health 8: 
19. 

  
Salem (2012). "Salem." Retrieved 3/19/2012, 2012, from http://www.salem.com/Pages/index. 
  
Sheppard, E., H. Leitner, et al. (1999). "GIS-based measures of environmental equity: Exploring  

their sensitivity and significance." Journal of Exposure Analysis and Environmental 
Epidemiology 9: 13. 

  

http://www.salem.com/Pages/index


105 
 

Sqyalli, J. (2009). "Immigration and environmental emissions: A U.S. county-;eve; analysis."  
 Popul Environ(30): 14. 
  
Stweart, M. E., J. S. Schneiderman, et al. (2001). "A GIS Class Exercise to Study Environmental  
 Risk." Journal of Geoscience Education 49(3): 8. 
  
Su, J. G., T. Larson, et al. (2010). "Transboundary air pollution and environmental justice:  
 Vancouver and Seattle compared." GeoJournal 75: 14. 
  
Su, J. G., R. Morello-Frosch, et al. (2009). "An Index for Assessing Demographic Inequalities in  

Cumulative Environmental Hazards with Application to Los Angeles, California." 
Environmental Science & Technology 43(20): 9. 

  
Teehan, S. (2011). Dominion: Salem Harbor plant will close in June 2014. Boston Globe. Boston,  
 Boston Globe. 
  
Williams, R. W. (1999). "The Contested Terrain of Environmental Justice Research: Community  
 as Unit of Analysis." The Social Science Journal 36(2): 16. 
  
Wilson, S., M. Hutson, et al. (2008). "How Planning and Zoning Contribute to Inequitable  

Development, Neighborhood Health, and Environmental Injustice." Environmental 
Justice 1(4): 6. 

  
Worthley, J. A. and R. Torkelson (1981). "Managin the Toxic Waste Problem: Lessons from the  
 Love Canal." Administration & Society 13: 16. 
  

 
 

 
 
 
 
 

 


