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BACKGROUND 
1998 Illinois General Assembly created 

Illinois’ UST Fund to provide a mechanism 

for UST owners and operators to meet their 

financial obligations 

 1989-2010 more than $900 million in 

remediation costs 

 Estimated that another $864 million 

needed to remediate remaining sites 

From the first fund-eligible leaking UST in 

1984 through 2010, 23,407 incidents have 

been reported 
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SAMPLE 

Area of Illinois Counties Sample Size 

Northeast Cook, DuPage, Kane 315 

Northwest Carrol and Lee 60 

Central, Northwest Peoria and Knox 50 

Central, East Champaign, Clark, 

Macon 

60 

Central, West Sangamon and Brown 40 

Central, Southwest St. Clair and Monroe 40 

Southern Hamilton, Jackson, Pope 35 

Seven Areas Seventeen Counties 600 



REGIONS 



DATA 
 Sample size will be largest from northeast Illinois 

where more than 50% of the incidents are located 

 Dependent variable is incident’s open/closed status 

 Closed incident has taken sufficient corrective 

action to reduce risks to human 

health/environment 

 Denoted by No Further Action (NFA) or No 

Further Remediation (NFR) letter 

 All sites used within this study were chosen 

randomly to assure that this study has no bias 

 



DATA CONTINUED 
 Independent variables are income and crime index 

by zip code 

 Income attained via U.S. Census 

 Crime index attained via the Illinois State Police 

 Confounding variables are the years the site has 

been open and groundwater used percentage 

 Years open attained via the IEPA database 

 Groundwater used attained via IEPA Source 

Water Assessment and Protection Program, 

Illinois County Health Departments, US EPA 

Envirofacts Safe Drinking Water 



DUMMY VARIABLES  
 Explanatory variables are categorical so we use dummy variables to 

contrast the different categories 

 0 represents absence of characteristic while a 1 means that the 

variable has the characteristic of interest 

 For each variable we choose a baseline category and then contrast 

all remaining categories with the baseline 

 Free Product 

 Yes(1) No(0) 

 Dispensing 

 Yes(1) No(0) 

 Adjacent Property 

 Vacant, Residential, Industrial, Agricultural, Retail 

 Owner Status 

 Out-of-State, Deceased, Available, Unknown 

 Owner Type 

 Government, Private, Educational 



U.S. EPA ILLINOIS CHAPTER 

Our descriptive statistics closely mirror the 

federal government’s findings, which 

indicates that our study has external validity 

and will provide accurate results 

Example: 

Tank Age 

 Federal Study-52 percent of releases are 

5 years old or older 

 IEPA Study-54 percent of releases are 5 

years old or older 
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•40% of open releases receive funding 

•48% of closed releases receive funding 

•45% of all sites have received funding 



LOGISTIC REGRESSION 
 Predicts the probability (p) that the dependent 

variable is 1 rather than 0 

 P can only range from 0 to 1 and uses 
maximum likelihood method rather than least-
squared deviations 

MLM maximizes the probability of getting the 
observed results given the fitted regression 
coefficients 
 Logit(p)=logit(p/(1-p)) 

 Logit transformation is non-linear, it does 
not mean a constant increase in p; so the 
increase in p associated with a 1-unit increase 
in x1 changes with the value of x1 you begin 
with 



THE MODEL 
The dependent variable in logistic regression is 

dichotomous 

The independent/predictor variables can take 
any form 
 Do not have to be normally distributed, linearly related, or of 

equal variance within each group 

Relationship between predictor and response 
variables is not a linear function, instead it is the 
logit transformation of 0 
 Calculates the probability of success over the probability of 

failure 

Logit [ (x)] = [ (x)/1- (x)] =  + 1X1+ 2X2 ...+ iXi +  



HOSMER-LEMESHOW STATISTIC 

Logistic Model for Status, Goodness-of-Fit Test 

Number of Observations 576 

Number of Covariate 

Patterns 

573 

Pearson chi2(555) 511.17 

Prob>chi2 .9086 

The idea of the HL test statistic is to compare predicted probabilities with observed 

data.  



The solid line shows the fraction of observed bases that equal 1 

at each of the model’s predicted probabilities of observing a 1. 

The closer to the diagonal, the better the fit of the model. 



Logit (N-621) Percent Change in Odds 

       Odds of: 1 vs 0 

Status B Z P>|z| Percent 

Income 0.00 .088 0.930 0.0 

Free Product 0.04 0.107 0.914 4.6 

Years Open -0.21 -12.12 0.00** -19.7** 

Dispensing -0.18 -0.632 0.528 -16.5 

Groundwater 0.005 2.108 0.035** 0.6** 

20 Tanks -0.134 -0.156 0.876 -12.6 

10-20 Tanks -0.24 -0.535 0.592 -22.0 

Government -0.23 -0.635 0.525 -20.6 

Education -0.67 -1.370 0.171 -49.0 

Industrial -0.05 -0.164 0.869 -5.8 

Agricultural -.415 -0.961 0.337 -34.0 

Residential -0.01 -0.06 0.952 -1.6 

Vacant -1.36 -3.41 0.001** -74.6** 

Available -0.12 -0.137 0.891 -10.3 

Out-of-State -0.25 -0.28 0.765 -22.2 
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VACANT ADJACENT PROPERTIES 

More open sites are next to vacant adjacent properties 
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MODEL THAT INCLUDES DEDUCTIBLE 

Logistic Model for Status, Goodness-of-

Fit Test 

Number of Observations 259 

Number of Covariate 

Patters 

258 

Pearson chi2(239) 231.70 

Prob > chi2 .6205 



This model still has a ‘good’ fit, but based on this 

visualization it can be observed that this model explains less 

about the sites than the previous model 



Logit (N=285):  Percentage Change in Odds 

Odds of: 1 vs 0 

Status B Z P>|z| Percent 

Income -0.001 -1.46 0.295 -0.0 

Free Product 0.02 0.047 0.963 2.5 

Years Open -0.219 -7.011 0.000** -19.7** 

Dispensing -0.492 -1.314 0.189 -38.9 

Deductible -0.00 -.0323 0.747 -0.0 

+20 Tanks -3.07 -1.9 0.057* -95.4* 

10-20 Tanks -0.973 -1.436 0.151 -62.2 

3-9 Tanks 0.036 0.086 0.935 3.7 

Government 0.813 0.904 0.366 125.5 

Education -1.59 -2.179 0.029** -79.7** 

Residential 0.163 0.392 0.695 17.7 

Vacant -1.441 -2.458 0.014** -76.3** 

Available -13.62 -0.009 0.993 -100.0 

Out-of State -13.749 -0.009 0.993 -100.0 



Sites that have the option of receiving a lower deductible are 

remediated more frequently than sites that have higher deductibles 

Open 



CONCLUSIONS WHEN A DEDUCTIBLE IS 

INVOLVED 



SURVIVAL ANALYSIS 

 Used Kaplan-Meier method 

 Goal is to estimate population (site) survival 

curve from a sample 

 Estimates survival over time 

 Probability of surviving to any point is estimated 

from cumulative probability of surviving each of the 

preceding time intervals 

 Vertical axis represents estimated probability of 

survival for hypothetical cohort, not actual percent 

of surviving 





SUMMARY 

Longevity in age greatly decreases the 

probability of a site being remediated 

Sites located in areas that use large 

percentages groundwater are remediated 

faster 

Being next to a vacant site decreases 

probability of site being remediated 

When paying a deductible is involved 

education facilities have a lesser chance of 

being remediated than other types of sites 



FUTURE RESEARCH 

Vacant property has a statistically significant 

relationship with crime index 

 Chi-Square- Pr=0.021 

Working on building a model that can 

appropriately capture this relationship 

 Exploring Hierarchical Linear Model 

Suggestions? 

 

Email with questions: 

Hernando.Albarracin@illinois.gov  
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