
RESEARCH QUESTIONS
1. Are there environmental  inequities in the distribution of large
industrial facilities and their hazardous emissions in the Phoenix
metropolitan area? 

2. Do patterns of inequities change with the methods used to
allocate risk across the metro area?  

3. Do patterns of environmental inequities in Phoenix change
as locations and amounts of industrial emissions shift in the
decade between 1990 and 2000?

METHODOLOGY
We begin our analysis by calculating a Hazards Density
Index  (HDI) for each Census Tract in the Phoenix Metropolitan
Statistical Area for 1990 and 2000. 
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Statistical Analysis

40,005           (20,299)
46,893           (19,043)

2.45              (0.0082)

38,935           (20,030)
45,780           (20,831)
2.58                (0.0007) 

Median Income
With (sd)
Without (sd)
t  (significance)

3.0               (10.9782)
1.4                 (2.9592)
-1.12              (0.1342)

2.9               (10.6659)
1.3                 (3.8064)
-1.17              (0.1224)

% Native
With (sd)
Without (sd)
t  (significance)

5.4                (6.2369)
3.4                (4.5843)
-2.30             (0.0123)   

5.4               (9.5508)
3.3               (6.4855)

-1.65             (0.0519)

Percent Black
With (sd)
Without (sd)
t  (significance)

40.7            (26.9667)
24.1            (22.2186)
-4.51             (0.0000)

26.8            (26.0649)
14.9            (16.8994)
-3.51             (0.0004)

% Latino/a
With (sd)
Without (sd)
t  (significance)

47.0            (28.5260)
67.3            (24.6376)
5.18              (0.0000)

63.3           (30.3572)
78.8           (21.1543)
3.90             (0.0001)

% White
With (sd)
Without (sd)
t  (significance)

20001990TRI facility in tract
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Hazards Density Index Calculation (Unweighted)

Going beyond traditional statistical analysis, we apply Geographically
Weighted Regression to examine the spatial manifestation of the
relationship between race and class to HDI.

We illustrate the results by mapping sociodemographic indicators
(percent Hispanics, Blacks, renter) and the local r-squared 
statistics of the GWR analysis.

 1990 2000 
 Unstandardized   Standardized   Unstandardized   Standardized 
Air Releases 60.82 51.32 17.81 13.38 
Off-site Transfers 18.46 8.58 299.81 214.53 
Total 79.27 59.90 318.05 228.28 
 
                   Inhalation Toxicity Weight (100,000 lbs)* 
 1990 2000 
 Unstandardized   Standardized  Unstandardized   Standardized 
Air Releases 2,900.11 2,491.67 6,152.01 3,212.74 
Off-site Transfers 16,798.27 15,002.06 1,373,898.70 681,382.08 
Total 19,698.52 17,493.72 1,387,368.25 691,912.23 
 

 1990  2000  
% White  

HDI>0 (sd)  
HDI=0 (sd)  

t (significance)  

 
67.07        (27.3061)  
82.26        (18.2799)  
  6.48          (0.0000)  

 
49.51        (27.3863)  
71.32        (22.4797)  
  8.27          (0.0000)  

% Latino/a  
HDI>0 (sd)  
HDI=0 (sd)  

t (significance)  

 
23.18        (15.1423)  
12.69        (22.3949)  
-5.44           (0.0000)  

 
38.34        (26.1654)  
21.01        (20.1863)  
-6.97           (0.0000)    

% Black  
HDI>0 (sd)  
HDI=0 (sd)  

t (significance)  

 
 5.21         (9.1019)  
 2.65         (5.2123)  
-3.37         (0 .0004)          

 
 5.30           (7.0437)  
 3.01           (3.3120)  
-3.70           (0.0001)  

% Native  
HDI>0 (sd)  
HDI=0 (sd)  

t (significance)  

 
 2.78         (8.4629)  
 0.84         (1.2008)  
-2.97         (0.0017)   

 
 1.21           (8.2617)  
 2.52           ( 1.7711)  
-1.87           (0.0315)  

Median Income  
HDI>0 (sd)  
HDI=0 (sd)  

t (significance)  

 
39,379        (19,427)  
48,028        (20,996)  
  4.50        (0.0000)  

 
40,486          (19,007)  
48,403          (18,991)  
  4.12          (0.0000)  

 Mean sociodemographic characteristics and difference of means t-tests for census tracts with
and without TRI sites

Mean sociodemographic characteristics and difference of means t-test for census tracts with zero and nonzero Hazard
Density Index Scores 

Phoenix TRI Releases by Medium and Inhalation Toxicity Weight, 1990 and 2000 
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TRI Releases by Medium (100,000 lbs), 1987-2000
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TRI Releases by Medium (100,000 lbs): Standardized to original chemical list
1987-2000

Distribution of  Metro Phoenix TRI sites with stack and fugitive air emissions by census tract, 1990 and
2000

Data Sources: EPA TRI, 1987-2000 high-level summary downloaded
from www.rtk.net Data Sources: EPA TRI, 1987-2000 high-level summary downloaded

from www.rtk.net

GWR Analysis 2000
Hazards Density Index (Weighted by Air Emissions Volume)

and TRI Facilities in Phoenix MSA, 2000
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GWR Analysis 1990
Hazards Density Index (Weighted by Air Emissions Volume)

and TRI Facilities in Phoenix MSA, 1990

Sources: EPA Toxics Release Inventory data for 1990 and 2000
               U.S. Census Bureau 1990 and 2000 
               EPA Toxics Release Inventory data for 1987-2000 high-
               level summary downloaded from www.rtk.net
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Percent Hispanic and GWR Results of Hazards Density Index 
with Percent Hispanic as Independent Variable
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Percent Black and GWR Results of Hazards Density Index 
with Percent Black as Independent Variable

R^2
0.00 - 0.07
0.08 - 0.12
0.13 - 0.20
0.21 - 0.39
0.40 - 1.00
Transportation

% Black
0 - 3
4 - 7
8 - 14
15 - 26
27 - 56
Transportation

0 105
Miles

0 105
Miles

Percent Hispanic and GWR Results of Hazards Density Index 
with Percent Hispanic as Independent Variable
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Percent Black and GWR Results of Hazards Density Index 
with Percent Black as Independent Variable
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Percent Renters and GWR Results of Hazards Density Index 
with Percent Renters as Independent Variable
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Percent Renters and GWR Results of Hazards Density Index 
with Percent Renters as Independent Variable

R^2
0.00 - 0.07
0.08 - 0.12
0.13 - 0.20
0.21 - 0.39
0.40 - 1.00
Transportation

% Renter
0 - 13
14 - 28
29 - 44
45 - 67
68 - 100
Transportation

0 105
Miles

0 105
Miles


