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Figure 4 
Ambient Air Quality Monitoring Stations in Baltimore City Area 
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Table 6 

Comparison of Modeled Annual Average Air Concentrations to Background Air Quality  
(All concentrations in µg/m3)  

 

Location 
Modeled Annual Average Concentrations Associated with WTE Facility Emissions 

Estimated Background 
Concentrations from 

Alotaibi et al. (2019a,b)   
NO2 Concentration  SO2 Concentration  PM2.5 Concentration NO2 SO2 PM2.5 

Zip Code 2011 2012 2013 2011 2012 2013 2011 2012 2013 2010 2010 2010 
21201 0.388 0.309 0.345 0.096 0.063 0.111 0.008 0.006 0.012 31.62 2.09 11.16 
21202 0.421 0.334 0.374 0.103 0.068 0.119 0.008 0.007 0.012 29.10 2.18 11.19 
21205 0.292 0.259 0.266 0.068 0.05 0.082 0.006 0.005 0.009 25.68 2.63 11.29 
21206 0.178 0.145 0.165 0.04 0.027 0.048 0.004 0.003 0.005 22.45 1.88 10.73 
21209 0.103 0.082 0.087 0.022 0.015 0.025 0.002 0.002 0.003 20.61 1.93 10.22 
21210 0.123 0.093 0.101 0.027 0.017 0.029 0.002 0.002 0.003 21.95 2.01 10.06 
21211 0.181 0.142 0.153 0.042 0.027 0.047 0.004 0.003 0.005 23.70 2.18 10.92 
21212 0.122 0.093 0.106 0.027 0.017 0.031 0.002 0.002 0.004 22.84 1.89 10.47 
21213 0.283 0.224 0.256 0.067 0.044 0.079 0.006 0.004 0.009 24.32 2.32 11.02 
21214 0.18 0.132 0.157 0.041 0.025 0.046 0.004 0.003 0.005 23.31 1.88 10.92 
21215 0.134 0.107 0.114 0.03 0.02 0.033 0.003 0.002 0.004 23.43 2.15 11.03 
21216 0.216 0.176 0.179 0.051 0.034 0.055 0.004 0.003 0.006 23.76 2.26 11.12 
21217 0.248 0.204 0.215 0.06 0.041 0.068 0.005 0.004 0.007 26.49 2.28 11.01 
21218 0.225 0.169 0.197 0.053 0.033 0.06 0.005 0.003 0.007 24.98 2.03 10.87 
21223 0.3 0.293 0.27 0.073 0.06 0.087 0.006 0.006 0.009 26.64 2.74 11.41 
21224 0.341 0.315 0.284 0.079 0.061 0.087 0.007 0.006 0.009 25.29 2.74 11.00 
21225 0.171 0.192 0.167 0.041 0.038 0.052 0.003 0.004 0.006 23.62 2.58 11.55 
21229 0.198 0.195 0.176 0.046 0.038 0.054 0.004 0.004 0.006 21.96 2.24 11.15 
21230 0.44 0.464 0.4 0.11 0.096 0.13 0.009 0.009 0.013 26.37 3.22 11.63 
21231 0.437 0.404 0.398 0.106 0.082 0.126 0.009 0.008 0.013 26.43 2.55 10.83 
21239 0.145 0.106 0.127 0.032 0.019 0.037 0.003 0.002 0.004 22.81 1.84 10.78 
Background Concentrations from Air Quality Monitoring Stations (a)      
Old Town  34.0 30.9 27.5       33.1   
Essex    5.2 4.6 3.6     5.7  

Multiple 
Stations       

13.1;  
9.99; 
10.59 

12.0; 
9.34; 
9.57 

11.35; 
8.57; 
9.44 

  
12.7; 

10.22; 
11.14 

(a) All monitoring stations are in Baltimore City except the Essex station in Essex, MD.  PM2.5 monitoring stations are Old Town; Northwest Police Station; 
and BCFD Truck Company (respectively).

Case 1:19-cv-01264-GLR   Document 47-1   Filed 11/20/19   Page 44 of 104



14 
 

Figure 5 
Comparison of Background and Modeled Incremental Concentrations by Zip Code 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Sources:  Background data from Alotaibi et al. 2019a,b.  Incremental concentrations associated with the WTE facility based on modeling in TRC (2019). 
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4.0 ENVIRONMENTAL EPIDEMIOLOGY ANALYSIS  
 
An environmental epidemiology statistical analysis of the asthma health data, the modeled air 
concentrations and the socio-demographic parameters was conducted across the 21 Baltimore City 
zip codes for each of the three years (2011, 2012 and 2013).  The epidemiological approach was a 
cross-sectional study, which is a type of investigation that focuses on a population (rather than 
individuals) at specified times, in this case in the years 2011, 2012 and 2013.   The cross-sectional 
population study examined the pattern of asthma discharges across city zip codes relative to the 
modeled air concentrations, taking into account the socio-demographic data.  The detailed 
epidemiological analysis, which was performed by Dr. Guerrero-Preston, is provided in a separate 
report (Guerrero-Preston 2019).  A summary of the methodology and findings is provided below. 
 
4.1 Methodology 
 
The environmental epidemiology analysis was conducted to explore if there was an association 
between annual asthma rates and modeled annual average air concentrations.  Bivariate linear 
analyses (i.e., linear relationships between two variables) were initially explored.  Multivariate linear 
regression models (i.e., looking at linear relationships between multiple variables in one model), were 
then performed to understand what other factors may be affecting relationships between asthma 
rates and air concentrations.  As described above, two sets of asthma data were evaluated - asthma 
hospital discharge rates (HD) and asthma emergency room discharge rates (ER).  The statistical 
calculations were performed using a software program called Stata (version 14) (Statacorp 2015).   
 
The relationship between variables was evaluated based on several statistical measures.  
Collectively these measures indicate the likelihood that there is a relationship (or correlation) 
between two or more variables (or conversely that there is not a relationship between the 
variables).  One of these measures is called statistical significance, which is measured by a “p value”.  
The smaller the p value, the more likely that the tested variables are correlated.  Common values 
used to assess statistical significance include p<0.05, p<0.01, and p<0.001.  For example, a value of 
p<0.001 indicates a very strong statistically significant correlation while p<0.05 indicates a 
moderate statistically significant correlation.  Commonly, p values greater than 0.05 indicate 
correlations that are not statistically significant.  Another statistical measure is the correlation 
coefficient (or r-value) which was calculated in the initial bivariate (two variable) linear analyses.  
The r-value can be positive or negative, with the sign of the r-value representing the direction of the 
association.  For positive associations, when one variable increases, the other variable increases as 
well.  For negative, or inverse, associations, when one variable increases, the other variable 
decreases.  The magnitude of the r-value indicates the strength of the relationship, with larger  
r-values indicating a stronger relationship.  For example, r-values of 0.8 and higher indicate a strong 
linear relationship between the tested variables.  Scatterplots were also prepared to visualize 
relationships between the asthma data relative to the air concentrations and socio-demographic 
variables.  Scatterplots display data for two variables at a time, with one variable represented on 
the x-axis and the asthma data on the y-axis.  Lastly, the multivariate linear regression analyses also 
indicated the direction of statistically significant associations (positive or negative) and further 
explored which variables best explained the asthma data.  
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4.2 Results 
 
4.2.1 Bivariate Linear Correlation Analysis 
 
For the two-variable (bivariate) correlation analysis, the HD and ER rates across all of the Baltimore 
City zip codes were compared individually to each of the other parameters across the same set of 
zip codes.  This step of the investigation resulted in 30 two-variable correlations for HD across the 
three years and 30 two-variable correlations for ER also across the three years, producing a total of 
60 two-variable statistical correlations.   
 
Table 7 presents the bivariate correlation analysis results.  It indicates whether each correlation was 
or was not statistically significant, whether the correlation was strong (r > 0.8) and, for statistically 
significant results, the direction of correlation (positive or negative).  Additional discussion and 
details are provided in Guerrero-Preston (2019). 
 
The bivariate results in Table 7 show that there were no statistically significant associations 
between asthma discharge rates (ER or HD) and the modeled air concentrations of PM2.5, NO2 or 
SO2 in 2011, 2012 or 2013.  Highly significant associations were, however, observed for several 
socio-demographic parameters in bivariate analyses, particularly for indicators of race (e.g., percent 
of population that is black or white) and social determinants of health (e.g., median family income 
and housing vacancy rate).  For example, highly significant associations and strong correlations 
were observed between median family income and both asthma emergency room discharge rates 
and hospital discharge rates, with p values <0.001 for all three evaluated years.  This particular 
association was negative, meaning that as median family income decreased across the zip codes, 
both sets of asthma rates increased.   
 
Example scatterplots of 2013 emergency room discharge rates relative to median family income, 
the most consistent variable shown in the bivariate analyses to be strongly associated with asthma, 
and to PM2.5, SO2 and NO2 air concentrations, are provided in Figure 6.  (Additional scatterplots for 
the tested variables are provided in the supplemental figures in Guerrero-Preston (2019).)  Each 
data point on these plots represents the annual ER rate on the y-axis and the corresponding air 
concentration or median family income value on the x-axis for one zip code.  These example 
scatterplots support the conclusions noted above.  There was no statistically significant correlation 
between annual emergency room discharge rates and annual average PM2.5, SO2 and NO2 air 
concentrations.9 For example, there are zip codes with 2013 annual ER rates of approximately 200-
300 (cases per 10,000 persons) that have both high and low annual average PM2.5, SO2 and NO2 air 
concentrations.  In contrast, there is a strong inverse correlation between 2013 annual ER rates and 
median family income (r= -0.93) that is highly statistically significant (p<0.001).  Zip codes with 
higher median family incomes have lower ER asthma rates, while zip codes with lower median 
family income have higher ER asthma rates.   
 
 
 

                                                             
9 The p values and r-values for the not statistically significant correlations between 2013 annual emergency room 
discharge rates and annual average air concentrations were as follows:  PM2.5 (r=0.40, p=0.08), SO2 (r=0.36, 
p=0.11) and NO2 (r=0.35, p =0.12) For more information, see Guerrero-Preston (2019).   
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Table 7 
Matrix of Bivariate Statistical Analyses and Results (a) 

 

Parameter 
Asthma hospital discharge rates (HD)  Asthma emergency room discharge rates (ER) 

2011 2012 2013 2011 2012 2013 
NO2_2011 NS     NS     
NO2_2012   NS     NS   
NO2_2013     NS     NS 
PM_2011 NS     NS     
PM_2012   NS     NS   
PM_2013     NS     NS 
SO2_2011 NS     NS     
SO2_2012   NS     NS   
SO2_2013     NS     NS 
Black_2011 p<0.01 (+)     p<0.001 (+)     
Black_2012   p<0.01 (+)     p<0.001 (+) (r=0.76)   
Black_2013     p<0.01 (+)     p<0.001 (+) (r=0.77) 
White_2011 p<0.01 (-)     p<0.001 (-) (r=-0.75)     
White_2012   p<0.01 (-)     p<0.001 (-) (r=-0.78)   
White_2013     p<0.01 (-)     p<0.001 (-) (r=-0.80) 
Asian_2011 NS     p<0.01 (-)     
Asian_2012   NS     p<0.05 (-)   
Asian_2013     NS     p<0.01 (-) 
AI_AN_2011 NS     p<0.05 (+)     
AI_AN_2012   NS     NS   
AI_AN_2013     NS     p<0.05 (+) 
Income_2011 p<0.001 (-) (r=-0.83)     p<0.001 (-) (r=-0.94)     
Income_2012   p<0.001 (-) (r=-0.82)     p<0.001 (-) (r=-0.93)   
Income_2013     p<0.001 (-) (r=-0.79)     p<0.001 (-) (r=-0.93) 
Owner_2011 p<0.05 (-)     NS     
Owner_2012   NS     NS   
Owner_2013     NS     NS 
Vacancy_2011 p<0.01 (+)     p<0.001 (+) (r=0.76)     
Vacancy_2012   p<0.01 (+)     p<0.001 (+)   
Vacancy_2013     p<0.05 (+)     p<0.001 (+) (r=0.76) 
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Notes for Table 7 
 
For additional details, see Guerrero-Preston (2019).   
AI-AN = American Indian or Alaskan Native 
 
P values:  

NS  = Not statistically significant.  The two variables are not significantly correlated with one another (i.e., p>0.05). 
p<0.05  = Statistically significant at the p<0.05 level (not as strong a relationship compared to the p<0.01 level). 
p<0.01  = Statistically significant at the p<0.01 level.   
p<0.001 = Statistically significant at the p<0.001 level.  The association between the two variables is highly significant. 

 
Correlation direction:  

(+) = The relationship is positively correlated (i.e., as the value of the parameter increases across zip codes, the asthma discharge rate also increases). 
(-)  = The relationship is negatively correlated (i.e., as the value of the parameter increases across zip codes, the asthma discharge rate decreases). 

 
Strength of correlation (r-values):   

r > 0.8 = The correlation is strong.  All r-values greater than or equal to 0.8 are shown (including r-values of 0.75-0.79 which round up to 0.8).  
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Figure 6 
Example Scatterplots: 2013 Emergency Room Discharge Rates (ER) Relative to  

Annual Average Air Concentrations and Median Family Income by Zip Code  

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

            For additional details, see Guerrero-Preston (2019).

6a:  2013 ER and Median Family Income 6b:  2013 ER and PM2.5 Air Concentrations 

6d:  2013 ER and SO2 Air Concentrations 6c:  2013 ER and NO2 Air Concentrations 

Statistically significant: 
p<0.001 

r-value = -0.93 

Not statistically significant: 
P=0.08 

r-value = 0.40 

Not statistically significant: 
P=0.11 

r-value = 0.36 

Not statistically significant: 
P=0.12 

r-value = 0.35 
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4.2.2 Multivariate Regression Modeling 
 
The multi-variable (multivariate) statistical analyses explored the relationship between asthma 
discharge rates and the modeled air concentrations after taking into account (i.e., adjusting for) the 
socio-demographic parameters examined in this study.  In these models, all of the socio-demographic 
parameters were simultaneously included in the regression model along with air concentration (i.e., 
each modeled air concentration in addition to seven socio-demographic parameters across the 21 zip 
codes).  The results of the multivariate analyses are provided in Guerrero-Preston (2019) and 
summarized in Tables 8 and 9 for ER and HD discharge rates, respectively.  
 
The multivariate regression analyses showed that there were no statistically significant associations 
between asthma discharge rates (ER or HD) and the modeled air concentrations of PM2.5, NO2 or 
SO2 in 2011, 2012 or 2013.  The highly significant associations observed in the bivariate correlation 
analyses between asthma discharge rates and median family income remained significant in the 
multivariate regression analyses.  
 
4.3 Statistical Analyses Conclusions 
 
The population-based statistical analyses performed at the zip code level showed there were no 
statistically significant associations between annual emergency room or hospital discharge rates for 
asthma in relation to annual average PM2.5, NO2 or SO2 air concentrations due to emissions from the 
WTE facility in Baltimore City during 2011, 2012 and 2013.  The analyses did, however, identify 
statistically significant associations between discharge rates for asthma and median family income 
for all three years, and instances where discharge rates were also significantly associated with 
housing vacancy rate, homeownership rates and race.  These results suggest that social 
determinants of health at the zip code level, for which income and housing characteristics are 
proxies, are driving the rates of emergency room discharges and hospital discharges due to asthma 
in Baltimore City.  
 
5.0 DISCUSSION 
 
The results of this study are in agreement with scientific research on factors associated with asthma 
in urban US areas like the City of Baltimore.  While there are many different triggers for asthma and 
each person’s triggers can differ, this study found, consistent with studies of urban areas, that 
asthma in the City of Baltimore is mostly affected by social determinants of health.  
 
Social determinants of health include poverty, unsafe and stressful neighborhoods, and unhealthy 
neighborhood and home environments. Home environments, where people spend most of their 
time, can be unhealthy due to indoor pollution which includes household dust, pet dander, 
smoking, rodents, mold, cockroaches and unvented indoor gas stoves.  Several studies have 
documented the presence of these types of social determinants of health, including high poverty 
rates, in the City of Baltimore and their relationship to asthma (BCHD 2017, VCU 2012, DePriest et 
al. 2018, AAFA 2019, EIP 2017, Keet et al. 2015, 2017).  These factors all contribute to elevated 
asthma rates in the city.  Indeed, it has been well documented that asthma rates in Baltimore are 
higher than elsewhere in the State of Maryland and average US asthma rates.  The city’s asthma 
rates are, however, similar to those in many other large urban areas in the US (AAFA 2019, CDC 
2018).  These similarities are likely to be related to the importance and presence of social 
determinants of health in many cities across the country (Northridge et al. 2010, Alicea-Alvarez et 
al. 2017, Hughes et al. 2017). 
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Table 8 
Multivariate Linear Regression Modeling for Emergency Room Discharge Rates 

 

Parameter 
PM2.5 Model NO2 Model SO2 Model 

2011 2012 2013 2011 2012 2013 2011 2012 2013 

PM_2011 NS   NS   NS   

PM_2012  NS   NS   NS  

PM_2013   NS   NS   NS 

Median 
family income p<0.05 (-) p<0.001 (-) p<0.001 (-) p<0.01 (-) p<0.01 (-) p<0.001 (-) p<0.01 (-) p<0.01 (-) p<0.001 (-) 

Housing 
vacancy rate NS NS p<0.05 (+) NS NS p<0.05 (+) NS NS p<0.05 (+) 

Home 
ownership 
rate 

NS p<0.05 (-) p<0.01 (-) NS p<0.05 (-) p<0.01 (-) NS p<0.05 (-) p<0.01 (-) 

Black NS NS NS NS NS NS NS NS NS 

White NS NS NS NS NS NS NS NS NS 

Asian NS NS NS NS NS NS NS NS NS 

AI_AN NS NS NS NS NS NS NS NS NS 

Notes 
For additional details, see Guerrero-Preston (2019).  AI-AN = American Indian or Alaskan Native 
P values: 

NS  = Not statistically significant.  The two variables are not significantly correlated with one another (i.e., p>0.05). 
p<0.05 = Statistically significant at the p<0.05 level (not as strong a relationship compared to the p<0.01 level). 
p<0.01 = Statistically significant at the p<0.01 level.   
p<0.001 = Statistically significant at the p<0.001 level.  The association between the two variables is highly significant. 

Correlation direction: 
(+) = The relationship is positively correlated (i.e., as the value of the parameter increases across zip codes, the asthma discharge rate also increases). 
(-) = The relationship is negatively correlated (i.e., as the value of the parameter increases across zip codes, the asthma discharge rate decreases).  
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Table 9 
Multivariate Linear Regression Modeling for Hospital Discharge Rates 

 

Parameter 
PM2.5 Model NO2 Model SO2 Model 

2011 2012 2013 2011 2011 2012 2013 2012 2011 

PM_2011 NS   NS   NS   

PM_2012  NS   NS   NS  

PM_2013   NS   NS   NS 

Median 
family income p<0.001 (-) p<0.001 (-) p<0.01 (-) p<0.001 (-) p<0.001 (-) p<0.01 (-) p<0.001 (-) p<0.001 (-) p<0.01 (-) 

Housing 
vacancy rate NS NS NS NS NS NS NS NS NS 

Home 
ownership 
rate 

p<0.01 (-) p<0.05 (-) NS p<0.01 (-) p<0.05 (-) NS p<0.01 (-) p<0.05 (-) NS 

Black NS NS p<0.05 (+) NS NS p<0.05 (+) NS NS p<0.05 (+) 

White NS NS NS NS NS NS NS NS NS 

Asian NS NS NS NS NS NS NS NS NS 

AI_AN NS NS NS NS NS NS NS NS NS 

Notes 
For additional details, see Guerrero-Preston (2019).  AI-AN = American Indian or Alaskan Native 
P values: 

NS  = Not statistically significant.  The two variables are not significantly correlated with one another (i.e., p>0.05). 
p<0.05 = Statistically significant at the p<0.05 level (not as strong a relationship compared to the p<0.01 level). 
p<0.01 = Statistically significant at the p<0.01 level.   
p<0.001 = Statistically significant at the p<0.001 level.  The association between the two variables is highly significant. 

Correlation direction: 
(+) = The relationship is positively correlated (i.e., as the value of the parameter increases across zip codes, the asthma discharge rate also increases). 
(-) = The relationship is negatively correlated (i.e., as the value of the parameter increases across zip codes, the asthma discharge rate decreases).  
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Traffic related air pollution (TRAP) can also contribute to elevated asthma rates in cities.  Scientific 
studies, including some focused on the Baltimore area, point to TRAP as a major factor affecting 
asthma rates in cities (EIP 2017, Alotaibi et al. 2019, Achakulwisut et al. 2019, Khreis et al. 2017a, 
2017b, 2018, Hime et al. 2018).  Emissions from vehicles traveling on roadways, in particular 
heavily-trafficked highways like Interstate 95, affect air quality and are related to high asthma rates 
in cities.  While TRAP was not included in this study, it is estimated to be the largest contributor to 
nitrogen oxides and PM2.5 concentrations in air in the Baltimore area (EIP 2017, MDE 2018, Orozco 
et al. 2015, USEPA 2016).  
 
The study presented here is similar in some respects to an evaluation of asthma in the City of 
Baltimore that was conducted by the Environmental Integrity Project (EIP 2017).  Consistent with 
the analysis described above, the EIP study found “a very strong spatial correlation between asthma 
hospitalization and emergency room visits in Baltimore’s zip codes and demographic measures of  
poverty, particularly median household income.”  The importance of TRAP was also highlighted in 
the EIP report which stated “it is likely that on-road vehicles are the largest contributor to the air 
pollution that people breathe in Baltimore” and “There is significant overlap between areas with 
relatively high roadway traffic pollution and high asthma hospitalization rates in the center of the 
city and in parts of East and West Baltimore.”  The EIP report further concluded that “there is not a 
significant association between city zip codes with the highest emissions of criteria pollutants from 
stationary facilities and the zip codes with the highest asthma rates.”   
 
The similarities in conclusions between this study and the EIP (2017) study occurred even though 
there were differences in evaluation approaches.  While both studies evaluated asthma data and 
demographic data by zip code relative to air pollution, the approaches used to characterize air 
pollution and the methods used to evaluate relationships with asthma data differed.  In this study, 
air pollution was characterized as PM2.5, NO2 and SO2 concentrations calculated from dispersion 
modeling specifically for the WTE facility.  In other words, the scope of this project was limited to 
evaluating air concentrations that reflected the incremental impact on air quality due solely to 
emissions from the WTE facility.  In the EIP study, in contrast, air pollution was characterized using 
several approaches that more broadly reflected air quality in the city.10  This study evaluated zip 
codes classified by the Maryland Environmental Public Health Tracking Web portal as City of 
Baltimore zip codes, whereas EIP also included a few zip codes that straddle the city boundary but 
are classified as neighboring county zip codes.  The modeled annual average air concentrations and 
asthma rates for the few additional zip codes addressed by EIP were at the low end of those 
included in this study (i.e., these zip codes did not have high concentrations due to WTE facility 
emissions or high asthma discharge rates relative to the zip codes that were included).  The 
methods used to evaluate the data also differed.  In this study, the asthma, socio-demographic, and 
air concentration data by zip code were statistically evaluated in Guerrero-Preston (2019) using a 
well-established public health statistical approach used in environmental epidemiology studies.  The 
EIP study relied mainly on visual comparisons using graphs and maps that compared each of the 
datasets. 

                                                             
10 Air quality was assessed by EIP using:  estimated concentrations by census tract due to vehicles on roadways 
using a modeling tool from the University of North Carolina and USEPA; estimates of respiratory health risk by 
census tract based on modeled concentrations of hazardous pollutants in air using USEPA modeling tools; power 
plant and other large facility emissions data by zip code from USEPA’s National Emissions Inventory; and 
monitoring data from air quality monitors in the City of Baltimore. 
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There are many approaches that can help reduce asthma rates among people living in large US 
cities.  Taking preventive medications and removing asthma triggers (such as tobacco smoke, 
allergens and mold and replacing unvented gas stoves with electric stoves) can help reduce the 
frequency of asthma symptoms.  Identifying household indoor exposure sources that can trigger 
asthma and developing control strategies to reduce these exposures are important (Colton et al. 
2015, Matsui et al. 2016, Paulin et al. 2017).  Reducing emissions from major air sources known to 
strongly affect air quality, such as TRAP, can also help.  In this study, the annual average modeled 
air concentrations were substantially lower than background air quality levels.  Increasing access to 
medical care and ensuring that patients see and follow-up with health-care providers are also 
critical factors that impact asthma ER and HD rates (KHN 2017).  Programs that can provide help to 
Baltimore City residents with asthma include Baltimore’s Community Asthma Program for children 
(BCHD 2019), Maryland’s Asthma Control Program and the Greater Baltimore Asthma Alliance.11   
 
6.0 SUMMARY AND CONCLUSIONS  
 
This report presents a study conducted to evaluate if there is an association between asthma rates 
in the City of Baltimore and emissions from the Wheelabrator Baltimore waste-to-energy (WTE) 
facility (formerly BRESCO).  The aim of the study was to understand the relationship between 
ambient air concentrations due to emissions from the WTE facility and asthma rates in surrounding 
communities.  The study also allowed for a comparison of ambient air concentrations due to facility 
emissions and background ambient air concentrations.  
 
Asthma hospital and emergency room discharge rates available at the zip code geographic level 
within the City of Baltimore were selected for this study.  These data were obtained for 21 zip codes 
categorized as City of Baltimore zip codes in Maryland’s Environmental Public Health Tracking Web 
portal for 2011, 2012 and 2013.  In addition, several socio-demographic factors known to be 
associated with asthma at the zip code level were also included – race, median family income, 
housing vacancy rate and homeownership rate.  These parameters were all obtained from the 2010 
US census.  Median family income, vacancy rate and homeownership rate are all proxies for “social 
determinants of health”.  Social determinants of health are conditions in which people are born, 
grow, live, and work which in turn relate to income, poverty, education, race, and neighborhood 
and housing conditions.  They have been found in scientific studies to be major drivers of asthma. 
 
Air dispersion modeling, using the latest USEPA-approved model, was conducted to calculate 
ambient air concentrations due to emissions from the WTE facility in the surrounding area.  Annual 
average air concentrations were calculated for particulate matter less than or equal to 2.5 microns 
in size (PM2.5), nitrogen dioxide (NO2), and sulfur dioxide (SO2), the three types of emissions from 
the WTE facility that may be associated with asthma.  Annual average WTE facility emission rates 
for 2011-2013 as reported to the Maryland Department of Environment (MDE) along with hourly 
meteorological data for the same years were used to calculate corresponding annual average 
ambient air concentrations for each zip code area for each of these three years.    
 
The incremental annual average air concentrations of PM2.5, NO2, and SO2 were also compared to 
background concentrations from two different data sources - a study providing modeled 2010 
concentrations by zip code and actual measurements from USEPA air quality monitors.  Both sets of 
                                                             
11 See www.asthmacommunitynetwork.org and phpa.health.maryland.gov/mch/Pages/asthma.aspx. 
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background data showed that the incremental impact of WTE facility emissions on annual average 
air concentrations was negligible compared to annual average background levels.  Further, modeled 
concentrations of facility emissions were orders of magnitude below detection limits of USEPA and 
MDE ambient air quality monitors for PM2.5, NO2 and SO2. 
 
An environmental epidemiology analysis of the asthma health data and the modeled annual 
average air concentrations was performed, taking into account the socio-demographic parameters, 
across the 21 Baltimore City zip codes for each of the three years (2011, 2012 and 2013).  The 
analysis showed there were no statistically significant associations between annual emergency 
room or hospital discharge rates for asthma in relation to annual average PM2.5, NO2 or SO2 air 
concentrations due to emissions from the WTE facility during 2011, 2012 and 2013.  The analysis 
did, however, identify statistically significant associations between discharge rates for asthma and 
median family income for all three years and instances where discharge rates were also significantly 
associated with housing vacancy, homeownership rates and race.  These results suggest that social 
determinants of health at the zip code level, for which income and housing characteristics are 
proxies, are driving the rates of emergency room discharges and hospital discharges due to asthma 
in Baltimore City.  
 
The results of this analysis are in agreement with scientific research on factors associated with 
asthma in urban US areas like the City of Baltimore.  While there are many different triggers for 
asthma and each person’s triggers can differ, this study found, consistent with studies of urban 
areas, that asthma in the City of Baltimore is mostly affected by social determinants of health.    
Examples of social determinants of health include: poverty, unsafe and stressful neighborhoods, 
and unhealthy neighborhood and home environments.  Home environments, where people spend 
most of their time, can be unhealthy due to indoor pollution which includes household dust, pet 
dander, smoking, rodents, mold, cockroaches and unvented indoor gas stoves.  Several studies have 
documented the presence of these types of social determinants of health, including high poverty 
rates, in the City of Baltimore and their relationship to elevated asthma rates in the city.  It has been 
well documented that asthma rates in Baltimore are higher than elsewhere in the State of Maryland 
and average US asthma rates, but the city’s asthma rates are similar to those in many other large 
urban areas in the US.  The similarities with other large cities is likely to be related to the 
importance and presence of social determinants of health in many cities across the country as well 
as traffic related air pollution (TRAP), which has been shown in scientific studies to be a major 
factor affecting asthma rates in cities. 
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Dr. Ben Hoffman 

 

Dr. Ben Hoffman MD, MPH is a highly-seasoned physician executive with an extensive 
background in occupational and environmental health, clinical medicine, and 
transportation safety. He has been employed by government agencies, non-profits and 
multinational corporations including GE, Baker Hughes, Waste Management, Anheuser-
Busch and DuPont. Dr. Hoffman trained at Yale, Brown and Mt. Sinai School of 
Medicine and is board certified in internal medicine, preventive medicine and 
environmental/occupational health. He has published widely and holds Professorships 
(Adjunct) at the University of Texas School of Public Health and Tufts University 
Friedman School of Nutrition. He is active on numerous committees and boards 
including Global Health at the National Academy of Sciences/IOM, IPIECA/OGP and 
former Chair, US DOT/FMCSA Medical Review Board. 
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CPF ASSOCIATES, LLC 

5404 Burling Road ■ Bethesda, MD 20814  
sf@cpfassociates.com  ■  301-657-2686 (p) ■  301-742-2408 (c) 

  

 
Ms. Foster has over 30 years of consulting and project management experience in 
environmental health sciences, with expertise in developing strategies for and conducting 
exposure and risk analyses related to environmental and public health issues.  Ms. Foster has 
managed and performed numerous comprehensive risk assessment projects and public health 
evaluations across the US for waste management technologies such as waste-to-energy 
facilities, landfills, transfer stations and hazardous waste incinerators, contaminated sites 
including USEPA Superfund sites, and air toxics sources associated with industrial facilities.  
Projects typically included selection of compounds for evaluation, estimation of emissions, fate 
and transport modeling, identification of exposure pathways, calculation of potential human and 
environmental exposures, assessment of potential chronic and acute risks and evaluation of 
uncertainties.  Hazardous waste site projects often included risk assessment of remedial 
alternatives and development of cleanup goals.  Additional areas of work have included 
assessment of public health and odor impacts based on monitoring and modeling data, 
reviewing current and emerging public health and waste management issues, public health 
assessment of odor control products, participating in the evaluation, design and reporting of 
epidemiologic studies, coordinating multidisciplinary modeling efforts for risk assessments, 
estimating exposures to volatile compounds due to indoor water uses and peer review of risk 
assessments, public health evaluations and environmental impact assessments conducted by 
unaffiliated engineering and consulting firms.  Ms. Foster is a member of several professional 
societies and has authored or co-authored many publications or presentations in the 
environmental field.  Previous to CPF Associates, LLC, Ms. Foster was a Principal and Founding 
Partner of CPF Associates, Inc., a Senior Consultant with The Weinberg Group, a Project Manager 
with Clement Associates/ICF Consulting, a Data Reviewer for the Six Cities Study at Harvard 
School of Public Health, and an Environmental Protection Specialist at the US Environmental 
Protection Agency.  She received a Master of Science Degree in Environmental Health Sciences 
from Harvard University School of Public Health and a B.A. in Political Science (Environmental 
Law/Energy Policy) from Williams College in Massachusetts. 
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patients in Chile. Future Oncol. 11(2):233-49. doi: 10.2217/fon.14.165. PMID: 25066711. 
[32] Pirini F, Guida E, Lawson F, Mancinelli A, Guerrero-Preston R (2015). Nuclear and 
mitochondrial DNA alterations in newborns with prenatal exposure to cigarette smoke. Int J 
Environ Res Public Health. 22;12(2):1135-55. doi: 10.3390/ijerph120201135 PMID: 25648174 
[33] Hayashi M, Guerrero-Preston R, Sidransky D, Koch WM (2015). PAX5 methylation 
detection by droplet digital PCR for ultra-sensitive deep surgical margins analysis of head and 
neck squamous cell carcinoma. Cancer Prev Res. PubMed PMID: 26304463 
[34] Pirini F, Guida E, Lawson F, Mancinelli A, Guerrero-Preston R (2015). Nuclear and 
mitochondrial DNA alterations in newborns with prenatal exposure to cigarette smoke. Int J 
Environ Res Public Health. 2015 Jan 22;12(2):1135-55. doi:10.3390/ijerph120201135. Review. 
PubMed PMID: 25648174; PubMed Central PMCID: 
PMC4344659. 
[35] Nanjappa V, Renuse S, Sathe GJ, Raja R, Syed N, Radhakrishnan A, Subbannayya T, Patil 
A, Marimuthu A, Sahasrabuddhe NA, Guerrero-Preston R, Somani BL, Nair B, Kundu GC, 
Prasad TS, Califano JA, Gowda H, Sidransky D, Pandey A, Chatterjee A (2015). Chronic 
exposure to chewing tobacco selects for overexpression of stearoyl-CoA desaturase in normal 
oral keratinocytes. Cancer Biol Ther. PubMed PMID: 26391970. 
[36] Guerrero-Preston R, Godoy-Vitorino F, Jedlicka A, Rodriguez A, González H, Bondy J, 
Lawson F, Folawiyo O, Michailidi C, Dziedzic A, Thangavel R, Hadar T, Noordhuis MG, Westra 

W, Koch W, Sidransky D (2016).  16S rRNA amplicon sequencing identifies microbiota 
associated with oral cancer, Human Papilloma Virus infection and surgical treatment. 
Oncotarget. 2016 May 30. doi: 10.18632/oncotarget.9710.  
[37] Guerrero-Preston R, Valle BL, Jedlicka A, Turaga, N, Lawson F, Folawiyo O, Pirini F, 
Lawson F, Vergura A, Noordhuis MG, Dziedzic A, Perez G, Renehan M, Guerrero-Díaz C, De 
Jesus-Rodríguez Edgar, Díaz-Montes T, Rodríguez-Orengo J, Méndez K, Romaguera J, Trock 
Bruce J, Florea L, Sidransky D (2016). Molecular triage of premalignant lesions in liquid-based 
cervical cytology and circulating cell free DNA from urine, using methylated viral and host 
genes. Cancer Prev Res, Published OnlineFirst 26 Sept 2016. doi: 10.1158/1940-6207.CAPR-16-
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0138 
[38] Pirini F, Goldman L, Soudry E, Halden RU, Witter F, Sidransky D, Guerrero-Preston R 
(2017).  Prenatal exposure to tobacco smoke leads to increased mitochondrial DNA content in 
umbilical cord serum associated to reduced gestational age. Int J Environ Health Res. 27(1):52-
67. doi: 10.1080/09603123.2016.1268677 
[39] Pirini F, Noazin S, Jahuira-Arias MH, Rodriguez-Torres S, Friess F, Michailidi C, Jaime 
Cok JC, Vargas G, Prado W, Soudry E, Pérez J, Yudin T, Mancinelli A, Unger H, Ili-Gangas C, 
Brebi-Mieville P, Berg DE, Hayashi M, Sidransky D, Gilman RH, Guerrero-Preston R (2017).  
Early detection of gastric cancer using global and gene-specific promoter DNA methylation in 
endoscopic biopsies. Oncotarget. 2017 March 16. doi:10.18632/oncotarget.16258. PMID: 
28418867. 
[40] Negherbon JP, Romero K, Williams DL, Guerrero-Preston R, Hartung T, Scott AL, 
Breysse PN, Checkley W, Hansel NN (2017). Whole Blood Cytokine Response to Local Traffic-
Related Particulate Matter in Peruvian Children With and Without Asthma.  Front Pharmacol. 
2017 Mar 30;8:157. doi: 10.3389/fphar.2017.00157. eCollection 2017. PubMed PMID: 
28424616; PubMed Central PMCID: PMC5371665. 
[41] Pirini F, Rodriguez-Torres S, Ayandibu BG, Orera-Clemente M, Gonzalez-de la Vega A, 
Lawson F, Thorpe Jr R, Sidransky D, Guerrero-Preston R (2017). Insulin induced gene 2 
polymorphisms and Global DNA Methylation Index levels are associated to weight loss in a 
personalized weight reduction program. International Journal of Molecular Medicine, Mol Med 
Rep. 2018 Jan;17(1):1699-1709. doi: 10.3892/mmr.2017.8039. Epub 2017 Nov 14. 
[42] Keisuke Kurimoto, Masamichi Hayashi, Rafael Guerrero-Preston, Masahiko Koike, 
Mitsuro Kanda, Naoki Iwata, Yukiko Niwa, Hideki Takami, Daisuke Kobayashi, Chie Tanaka, 
Suguru Yamada, Goro Nakayama, Hiroyuki Sugimoto, Tsutomu Fujii, Michitaka Fujiwara, 
Yasuhiro Kodera (2017). PAX5 gene as a novel methylation marker, which predicts both clinical 
outcome and a cisplatin sensitivity in esophageal squamous cell carcinoma. Epigenetics. 
2017;12(10):865-874. doi: 10.1080/15592294.2017.1365207. Epub 2017 Nov 27. PMID: 
29099287 
[43] Guerrero-Preston R, White James R, Godoy-Vitorino F, Rodriguez A, Navarro K, 
González H, Michailidi C, Jedlicka A, Canapp S, Bondy J, Dziedzic A, Mora Lagos B, Rivera-
Alvarez G, Ili-Gangas C, Brebi-Mieville P, Westra W, Koch W, Kang, H, Marchionni L, 
Sidransky D (2017). High-resolution microbiome profiling uncovers Fusobacterium nucleatum, 
Lactobacillus gasseri/johnsonii, and Lactobacillus vaginalis associated to oral and oropharyngeal 
cancer in saliva from HPV positive and HPV negative patients treated with surgery and chemo-
radiation. Oncotarget, 2017, Vol. 8, (No. 67), pp: 110931-110948. 
[44] Ooki A, Maleki Z, Tsay JJ, Goparaju C, Brait M, Turaga N, Nam H, Rom WH, Pass HI, 
David Sidransky D, Obaidul Hoque MO, Guerrero-Preston R (2017). A panel of novel 
detection and prognostic methylated DNA markers in primary NSCLC and serum DNA. Clin 
Cancer Res. 2017 Nov 15;23(22):7141-7152. doi: 10.1158/1078-0432.CCR-17-1222. Epub 2017 
Aug 29. 
[45] Avilés-Santa L, Abraído-Lanza A, Guerrero-Preston R, Bull J, Falcón A, Heintzman J, 
Lawrence J, Lindberg N, MMcBurnie MA, Moy E, Papanicolaou G, Piña, IL, Popovic J, Suglia 
SF, Ramos K (in-press). Personalized Medicine and Hispanic Health: Improving Health 
Outcomes and Reducing Health Disparities – A National Heart, Lung, and Blood Institute 
Workshop Report. BMC Proc. 2017 Oct 3;11(Suppl 11):11. doi: 10.1186/s12919-017-0079-4. 
eCollection 2017. PMID: 29149222 
[46] Nanjappa V, Raja R, Radhakrishnan A, Jain AP, Datta KK, Puttamallesh VN, Solanki HS, 
Chavan S, Patil A, Renuse S, Jain A, Mathew D, Thakur R, Guerrero-Preston R, Nair B, Routray 
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S, Mohanty N, Gowda KBL, Jadav R, Ghosal S, Kumar RV, Ramesha C, Raghu VC, Mathur PP, 
Prasad TSK, Califano JA, Sidransky D, Pal A, Ganesh MS, Ray JG, Pandey A, Gowda H, 
Chatterjee A (2018). Testican 1 and protein tyrosine phosphatase, receptor type S show 
significant increase in saliva of tobacco users with oral cancer. Translational Research in Oral 
Oncology. 
[47] Subbannayya, T., Leal-Rojas, P., Zhavoronkov, A., Ozerov, I. V., Korzinkin, M., Babu, N., 
Radhakrishnan, A., Chavan, S., Raja, R., Pinto, S. M., Patil, A. H., Barbhuiya, M. A., Kumar, P., 
Guerrero-Preston, R., Navani, S., Tiwari, P. K., Kumar, R. V., Prasad, T. S. K., Roa, J. C., 
Pandey, A., Sidransky, D., Gowda, H., Izumchenko, E. and Chatterjee, A. (in-press). PIM1 
kinase promotes gallbladder cancer cell proliferation via inhibition of proline-rich Akt substrate 
of 40 kDa (PRAS40).  J Cell Commun Signal. 2019 Jan 21. doi: 10.1007/s12079-018-00503-5. 
[Epub ahead of print] PMID:30666556 
[48] Guerrero-Preston R, Lawson F, Rodriguez-Torres S, Pirini F, Manuel L, Valle BL, Hadar 
T, Rivera B, Folawiyo O, Baez Bermejo A, Marchionni L, Koch W, Westra WH, Kim Y, 
Eshleman J, Sidransky D (in-press). JAK3 variant, immune signatures, epigenetic alterations and 
social determinants of health linked to survival disparities in Black and Non-Latino White head 
and neck cancer patients. Cancer Prev Res (Phila). 2019 Feb 18. pii: canprevres.0356.2017. doi: 
10.1158/1940-6207.CAPR-17-0356. [Epub ahead of print] PMID: 30777857 
 
Journal Articles In-preparation  
[1] Valle BL, Kuhn E, Herman J, Sidransky D, Shih IM, Díaz-Montes T, and Guerrero-Preston 
R. HIST1H2BB and MAGI2 differential promoter methylation and somatic mutations in 
multiple body compartments are markers for early detection of high-grade serous ovarian 
cancers. In-preparation 
 [2] Rodríguez-Torres S, Folawiyo O, Turaga N, Lawson F, Valle BL, Pirini F, Sidransky D. 
Neptune E, Hansel N, Guerrero-Preston R. COPD progression is characterized by loss of 
promoter methylation in HIC1 and upregulation of ABL2 and mir1228. In-preparation 
 [3] Guerrero-Preston R, Turaga, N, Marchionni L, Michailidi C, Westra W, Koch W, 
Sidransky D. Differentially methylated regions and mutational load identifies environmentally 
driven tumors in a pan-cancer analysis. In-preparation 
[4] Guerrero-Preston R, Hayashi M, Westra W, Koch W, Sidransky D. Marchionni L. Distinct 
differentially methylated regions identify altered pathways in tongue cancer. In-preparation 
[5] Guerrero-Preston R, Ili-Gangas C, Brebi-Mieville P, Jaffe A, Spira A, Sidransky D 
Differential methylation in enhancers and imprinted regions are associated to cigarette smoke 
exposure in multiple body compartments. In preparation 
[6] Guerrero-Preston R, Friess L, Rodríguez-Torres S, Folawiyo O, Turaga N, Lawson F, Valle 

BL, Pirini F, Sidransky D, Checkley W, Hansel N. Traffic-related particulate matter is associated 
to asthma risk through dynamic changes in the methylome of multiple inflammatory and immune 
pathways. In preparation 
[7] Guerrero-Preston R, Folawiyo O, Turaga N, Lawson F, Valle BL, Pirini F, Sidransky D, 
Checkley W, Hansel N. Differential methylation is associated to inflammatory cytokines and 
cotinine levels in adult asthma. In preparation 
	
B. Patents: 
Granted: 
[1] Guerrero-Preston R, Sidransky D. (2012). Global DNA hypomethylation and biomarkers of 
clinical indications in cancer. Granted US patent 8,728,732 publication date 5/20/2014  
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[2] Guerrero-Preston R, Brebi-Mieville P, Sidransky D  (2010). Hypermethylation Biomarkers 
for Detection of Cervical Cancer. Granted US patent 8,859,468 publication date 10/14/2014. 
[3] Guerrero-Preston R, Soudry E, Sidransky D. (2010). Hypermethylation Biomarkers for 
Detection of Head and Neck Squamous Cell Cancer. Granted US patent 9,328,379 publication 
date 5/3/2016. 
[4] Guerrero-Preston R, Jedlicka A, Sidransky D. (2013) Quantification of Trans Renal HPV 
DNA in Urine Using a Dual Sequence-capture Approach.  Granted US patent 9,809,864 
publication date 11/7/2017. 
 
  
Pending: 
[1] Esteller M, Guerrero-Preston R, Fraga M, Ballestar E. (2007). Epigenetic Biomarkers for 
Early Detection, Therapeutic Effectiveness, and Relapse Monitoring of Cancer. 
PCT/US2008/004736. 
[2] Guerrero-Preston R, Sidransky D. (2012) DNA hypermethylation of promoters of target 
genes and clinical diagnosis of HPV related disease. PCT/US2013/027897 
[3] Guerrero-Preston R, Michailidi C, Sidransky D. (2013) Greater Promoter Methylation and 
Somatic Mutation Analyses Reveal Alterations in PAX, NOTCH, and TP53 Pathways 
Associated with Poor Survival in Head and Neck Cancer. Provisional Patent Application 
61/897,565 
[4] Esteller M, Guerrero-Preston R, Fraga M, Ballestar E. (2013). Epigenetic Biomarkers for 
Early Detection, Therapeutic Effectiveness, and Relapse Monitoring of Cancer. P-76979 
[5] Guerrero-Preston R, Sidransky D (2014) 16S rRNA Saliva Analysis Unveils Microbiome 
Biomonitors Linked to Human Papilloma Virus and Oropharyngeal Squamous Cell Carcinoma. 
Provisional Patent Application 61/975,169 
[6] Guerrero-Preston R, Sidransky D (2014). A panel of global and gene-specific DNA 
methylation biomarkers discriminate cholecystitis from gallbladder cancer. Provisional Patent 
Application 61/990,187 
[7] Guerrero-Preston R, Sidransky D (2014). Diagnostic and prognostic DNA methylation 
biomarkers for ovarian cancer. Provisional Patent Application 62/047,239 
[8] Guerrero-Preston R, Sidransky D (2014). Germ Line Mutation in JAK3 is a Marker of 
Larynx Cancer Risk. Provisional Patent Application 62/072,618 
[9] Guerrero-Preston R, Sidransky D (2015). Process to identify clinically significant genes, 
which can be used for early detection, diagnosis or personalized oncology services. Provisional 
Patent Application 62/072,618 
[10] Guerrero-Preston R, Godoy-Vitorino F, Sidransky D (2016). Microbiota diagnostic and 
prognostic biomonitors associated with head and neck cancer, high-risk Human Papilloma Virus 
presence, and treatment with surgery and chemoradiation. US utility application 15/128,439 filed 
9/23/2016 
[11] Guerrero-Preston R, Sidransky D (2017). Microbiome identification and use in diagnosis 
of head and neck squamous cell cancer. Provisional patent application 62/455,848 filed 2/7/2017 
 
C. Book Chapters 
[1] Quiñones, F and Guerrero-Preston R (2004). Plan de Reuso de Aguas Usadas para Puerto 
Rico (Water Reuse Plan for Puerto Rico). 
http://www.recursosaguapuertorico.com/InformeReuso_Plan_Aguas_22nov_04.pdf 
[2] Guerrero-Preston R and Ratovisky EA (2013). Cisplatin Exposure of Squamous Cell 
Carcinoma Cells Leads to Modulation of the Autophagic Pathway, In Autophagy: Cancer, Other 
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Pathologies, Inflammation, Immunity, Infection, and Aging, edited by M.Hayat, Academic Press, 
San Diego. ISBN: 978-0-12-405530-8 

  
 D. Presentations (selected) 
  
 Scientific Meeting Presentations (selected) 
  

April 2017 Rafael Guerrero-Preston, James Robert White, Filipa Godoy-Vitorino, Herminio 
González, Arnold  Rodríguez Hilario, Kelvin Navarro, Gustavo A. Miranda-
Carboni, Christina Michailidi, Anne Jedlicka, Stephanie Hao, Sierra Canapp, 
Jessica Bondy, Amanda Dzi, Barbara Mora Lagos, Gustavo Rivera-Alvarez,, 
Winston Timp, William Westra, Wayne Koch, Hyunseok Kang, Luigi Marchionni, 
Young Kim, David Sidransky. High-resolution microbiome profiling and genome 
wide arrays uncover bacteria driven alterations of oncogenic and immune 
pathways in head and neck cancer patients treated with surgery, chemo-radiation 
and PD-1 checkpoint blockade therapy. 2017 AACR Annual Meeting, Washington 
DC 

April 2017 Francesca Pirini, Sassan Noazin, Martha Jahuira Arias, Sebastian Rodriguez-
Torres, Leah Friess, Christina Michailidi, Jaime Cok, Juan Combe, Goria Vargas, 
William Prado, Ethan Soudry, Jimena Perez, Tikki Yudin, Andrea Mancinelli, 
Helen Unger, Carmen Ili, Priscilla Brebi, Douglas Berg, Masamichi Hayashi, 
David Sidransky, Robert Gilman, Rafael Guerrero-Preston.  Early	detection	of	
gastric	cancer	using	global,	genome-wide	and	IRF4,	ELMO1,	CLIP4	and	MSC	
DNA	methylation	in	endoscopic	biopsies.	2017 AACR Annual 
Meeting, Washington DC	

Oct 2016 Rafael Guerrero-Preston, Filipa Godoy-Vitorino, Herminio González, Anne 
Jedlicka, Christina Michailidi, Maartje G. Noordhuis, Rajagowthamee Thangavel, 
Amanda Dziedzic, Tal Hadar, William Westra, Wayne Koch, David Sidransky. A 
16S rRNA saliva analysis unveils microbiome biomonitors linked to human 
papilloma virus and oropharyngeal squamous cell carcinoma. XIV International 
Congress of Toxicology, X Mexican Congress of Toxicology, Mérida, Mexico. 

April 2016 Rafael Guerrero-Preston, Blanca L. Valle, Anne Jedlicka, Nitesh Turaga, Liliana 
Florea, Oluwasina Folawiyo, Francesca Pirini, Fahcina Lawson, Angelo Vergura, 
Maartje Noordhuis, Gabriela Pérez, Marisa Renehan, Carolina Guerrero-Diaz, 
Edgardo De Jesus-Rodríguez, Teresa Diaz-Montes, José Rodríguez Orengo, 
Keimari Josefina Romaguera, David Sidransky. Triage of high risk HPV positive 
women into colposcopy with reflex tests in pap smears and screening of high risk 
HPV in Transrenal DNA isolated from urine, using novel workflows to identify 
panels of methylated viral and human DNA. 2016 AACR Annual Meeting, New 
Orleans, LA. 

Nov 2015 Rafael Guerrero-Preston, Anne Jedlicka, Blanca L. Valle, Nitesh Turaga, Liliana 
Florea, Oluwasina Folawiyo, Francesca Pirini, Fahcina Lawson, Angelo Vergura, 
Gabriela Pérez, Marisa Renehan, Carolina Guerrero, Keimari Méndez, Teresa 
Diaz-Montes, Bruce Trock, Josefina Romaguera, David Sidransky. Viral and host 
gene methylation as novel cervical cancer screening and triage tools to eliminate 
cervical cancer disparities in medically underserved populations. AACR 
Conference on the Science of Cancer Health Disparities in Racial/Ethnic 
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Minorities and the Medically Underserved, Atlanta GA. 
Oct 2015 Blanca L. Valle, Elisabetta Kuhn, Teresa Diaz-Montes, Herman, J, David 

Sidransky, Shih, IM, Rafael Guerrero-Preston. Bumphunting analysis identifies 
HIST1H2BB and MAGI2 as tumor suppressor genes differentially methylated in 
ovarian cancer. AACR Advances in Ovarian Cancer Research: Exploiting 
Vulnerabilities, Orlando FL. 

Sept 2015 Rafael Guerrero-Preston. Genomic, environmental and cultural dynamics of the 
cancer methylome in the clinic. International Symposium in Cancer Genomics, 
Buenos Aires, Argentina. 

April 2015 Blanca L. Valle, Elisabetta Kuhn, David Sidransky, Rafael Guerrero-Preston. 
DNA promoter hypermethylation of genes as potential diagnostic and prognostic 
biomarkers for ovarian cancer. AACR Annual Meeting, Philadelphia, PA. 

April 2015 Bianca Rivera, Oluwasina Folawiyo, Nitesh Turaga, Francesca Pirini, Roger 
Vázquez, Ricardo López, Rafael Guerrero-Preston, Adriana Báez. Genome-wide 
analysis identifies differentially methylated regions in head and neck squamous 
cell carcinoma (HNSCC) anatomic subsites. AACR Annual Meeting, Philadelphia, 
PA. 

April 2015 Rafael Guerrero-Preston, Filipa Godoy-Vitorino, Herminio González, Anne 
Jedlicka, Christina Michailidi, Maartje G. Noordhuis, Rajagowthamee Thangavel, 
Amanda Dziedzic, Tal Hadar, William Westra, Wayne Koch, David Sidransky. A 
16S rRNA saliva analysis unveils microbiome biomonitors linked to human 
papilloma virus and oropharyngeal squamous cell carcinoma. AACR Annual 
Meeting, Philadelphia, PA. 

Jan 2015 Rafael Guerrero-Preston, Anne Jedlicka, Nitesh Turaga, Liliana Florea, 
Oluwasina Folawiyo, Francesca Pirini, Blanca L. Valle, Fahcina Lawson, Edgar de 
Jesus-Rodríguez, Angelo Vergura, Gabriela Pérez, Marisa Renehan, Carolina 
Guerrero, Teresa Díaz-Montes, José Rodriguez-Orengo, Josefina Romaguera, 
David Sidransky. Genomic and epigenomic alterations in human and high risk 
HPV DNA discriminate normal from cervical dysplasia patients in urine. AACR 
Special Conference on Translation of the Cancer Genome, San Francisco, CA. 

 Jan 2015 Rafael Guerrero-Preston, Christina Michailidi, Maartje G Nordhuis, Tal Hadar, 
Luigi Marchionni, Elana Fertig, Nishant Agrawal, William Westra, Wayne Koch, 
Joseph Califano, Victor E. Velculescu, David Sidransky, Rafael Irizarry. 
Bumphunting analysis identifies PAX5 promoter methylation and p53 somatic 
mutations in genomic instability pathways linked to very poor survival in head and 
neck cancer. AACR Special Conference on Computational and Systems Biology of 
Cancer, San Francisco, CA. 

Nov 2014  Rafael Guerrero-Preston. Tumor suppressor gene silencing by somatic mutations 
and promoter methylation leads to genomic instability in head and neck squamous 
cell carcinoma. AACR Conference on the Science of Cancer Health Disparities in 
Racial/Ethnic Minorities and the Medically Underserved, San Antonio, TX. 19th 
World Congress on Advances in Oncology and 17th International Symposium on 
Molecular Medicine. Athens, Greece. 

Nov 2014  Fahcina Lawson, Oluwasina Folawiyo, Francesca Pirini, Blanca Valle, David 
Sidransky, Lori H. Erby, Rafael Guerrero-Preston. Enrolling African Americans 
into a Cancer-related Biobank. AACR Conference on the Science of Cancer Health 
Disparities in Racial/Ethnic Minorities and the Medically Underserved, San 
Antonio, TX. 
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Oct 2014 Rafael Guerrero-Preston. Tal Hadar, Christina Michailidi, Luigi Marchionni, 
Curtis Pickering, Mitchell Frederick, Jeffrey Myers, Srinivasan 
Yegnasubramanian, Elana Fertig, Nishant Agrawal, Maartje G Nordhuis, William 
Westra, Wayne Koch, Joseph Califano, Victor E. Velculescu, David Sidransky. 
Key tumor suppressor genes inactivated by promoter methylation and somatic 
mutations are associated to survival differences in head and neck cancer. 19th 
World Congress on Advances in Oncology and 17th International Symposium on 
Molecular Medicine, Athens, Greece 

April 2014 Blanca L. Valle, Elisabetta Kuhn, David Sidransky, Rafael Guerrero-Preston. 
DNA promoter hypermethylation of HIST1H2BB as a diagnostic and prognostic 
biomarker for ovarian cancer.  AACR Annual Meeting, San Diego, CA. 

April 2014 Rafael Guerrero-Preston, Filipa Godoy-Vitorino, Herminio González, Anne 
Jedlicka, Christina Michailidi, Maartje G. Noordhuis, Rajagowthamee Thangavel, 
Amanda Dziedzic, Tal Hadar, William Westra, Wayne Koch, David Sidransky. A 
16S rRNA saliva analysis unveils microbiome biomonitors linked to human 
papilloma virus and oropharyngeal squamous cell carcinoma. AACR Annual 
Meeting, San Diego, CA 

Nov 2013 Rafael Guerrero-Preston. Tal Hadar, Christina Michailidi, Luigi Marchionni, 
Curtis Pickering, Mitchell Frederick, Jeffrey Myers, Srinivasan 
Yegnasubramanian, Elana Fertig, Nishant Agrawal, Maartje G Nordhuis, William 
Westra, Wayne Koch, Joseph Califano, Victor E. Velculescu, David Sidransky. 
Integrated genomic and epigenomic deep sequencing analyses reveal head and 
neck cancer survival disparities associated to alterations in the PAX and TP53 
pathways. AACR Conference on the Science of Cancer Health Disparities in 
Racial/Ethnic Minorities and the Medically Underserved, Atlanta, GA. 

April 2013 Rafael Guerrero-Preston, Anne Jedlicka, Teresa Díaz-Montes, Liliana Florea, 
Josefina Romaguera, Juan Carlos Roa, David Sidransky. Identification of 
circulating HPV Trans renal DNA in urine using qPCR and dual sequence-capture 
approaches. AACR Annual Meeting, Washington, DC. 

April 2013 Rafael Guerrero-Preston, Tal Hadar, Kimberly Laskie Ostrow, Ethan Soudry, 
Miguel Echenique, Carmen Ili-Gangas, Priscilla Brebi-Mieville, Luisa Morales, 
Manuel Bayona, David Sidransky, Jaime Matta. Epigenetic deregulation of breast 
cancer is associated with DNA repair capacity. AACR Annual Meeting, 
Washington, DC. 

Nov 2012 Rafael Guerrero-Preston, Michael McClelland, David Sidransky, Liliana Florea. 
Web-based tools for visualization of the Human Papilloma Virus genome 
dynamics: A computational approach to cancer prevention and control. Eleventh 
Annual AACR International Conference on Frontiers in Cancer Prevention 
Research, Anaheim, CA 

April 2012 Rafael Guerrero-Preston, Takenori Ogawa, Mamoru Uemura, Rajani Ravi, 
David Sidransky, Michael Keidar, Barry Trink. Cold plasma selectively affects 
HNSCC cell lines by non-apoptotic pathways. AACR Annual Meeting, Chicago, 
IL. 

April 2012 Priscilla Brebi-Mieville, Maartje G. Noordhuis, Carmen Ili, Pamela Leal-Rojas, 
Patricia García, Jimena Perez, Ethan Soudry, Oscar Tapia, Pablo Guzmán, Sergio 
Muñoz, Leander Van Neste, Wim Van Criekinge, David Sidransky, Juan Carlos 
Roa, and Rafael Guerrero-Preston. ZNF516 and FKBP6 promoter 
hypermethylation as companion diagnostic panel for HPV-positive and 
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inconclusive-Pap women. AACR Annual Meeting, Chicago, IL. 
Sept 2011 Rafael Guerrero-Preston. Exome Sequencing of Head and Neck Squamous Cell 

Carcinoma reveals a higher frequency of Mutations in TP53 among African 
Americans. AACR Conference on the Science of Cancer Health Disparities in 
Racial/Ethnic Minorities and the Medically Underserved, Washington, DC. 

Sept 2011  Rafael Guerrero-Preston, Tal Hadar, Christina Michailidi, Luigi Marchionni, 
Curtis Pickering, Mitchell Frederick, Jeffrey Myers, Srinivasan 
Yegnasubramanian, Elana Fertig, Nishant Agrawal, William Westra, Wayne Koch, 
Joseph Califano, Victor E. Velculescu, David Sidransky. Integrated genomic and 
epigenomic deep sequencing analyses reveal head and neck cancer survival 
disparities associated to alterations in the PAX, NOTCH1 and TP53 pathways. 
AACR Conference on the Science of Cancer Health Disparities in Racial/Ethnic 
Minorities and the Medically Underserved, Washington, DC. 

April 2011 Guerrero-Preston R, Soudry E, Brait M, Maldonado L, Jaffe A, Ili-Gangas C, 
Brebi-Mieville P, Perez J, Kim Myoung S, Zhong X, Yang Q, Meltzer SJ, Irizarry 
R, Esteller M, and Sidransky D. Methylation portraits discriminate between 
hepatocellular carcinoma cases and controls: Tools for biomarker development 
trials. AACR Annual Meeting, Orlando, FL. 

April 2011 Rafael Guerrero-Preston, Martha Jahuira-Arias, Robert Gilman, Ethan Soudry, 
Jimena Perez, Andrea Mancinelli, Helen Unger, Carmen Ili-Gangas, Priscilla 
Brebi-Mieville, David Sidransky. Global DNA hypomethylation is independently 
associated with clinical diagnosis of gastric cancer, inflammation severity, and 
metaplasia. AACR Annual Meeting, Orlando, FL. 

April 2011 Carmen Ili, Priscilla Brebi, Patricia Garcia, Cynthia LeBron, Pamela Leal, Sonia 
Montenegro, Alejandro Corvalán, Rafael Guerrero-Preston and Juan Carlos Roa. 
c-FLIP knockdown increases apoptosis in cervical cancer cell lines. AACR Annual 
Meeting, Orlando, FL. 

April 2011 Priscilla Brebi, Carmen Ili, Alejandra Sandoval, Pamela Leal, Patricia García, 
Kathleen Saavedra, Oscar Tapia, Pablo Guzman, Ethan Soudry, Jimena Pérez, 
David Sidransky, Sergio Muñoz, Rafael Guerrero-Preston and Juan Carlos Roa. 
Concurrent gene promoter hypermethylation and reduced immunohistochemical 
expression of potential biomarkers in cervical cancer: A Phase I biomarker 
development trial. AACR Annual Meeting, Orlando, FL. 

April 2010 Priscilla Brebi, Carmen Ili-Gangas, Pamela Leal-Rojas, Patricia García, Kimberly 
Ostrow, Jimena Perez, Rafael Guerrero-Preston, Ethan Soudry, Juan C. Roa and 
David Sidransky. Identification of epigenomics biomarkers for early detection and 
progression of cervical carcinogenesis. AACR Annual Meeting, Washington DC. 

April 2010 Rafael Guerrero-Preston, Ethan Soudry, Carmen Ili-Gangas, Priscilla Brebi-
Mieville, Andrew Jaffe, Andrew Jaffe, Chris Barr, Rafael Irizarry, Maria 
Berdasco, Yumei Fu, Maria Orera, Julio Acero, Adolfo Blanco, Qiang Yang, 
Adriana Baez, Manel Esteller and David Sidransky. Genome-wide microarray 
platforms uncover novel hypermethylated genes in an oral squamous cell 
carcinoma case-control study: A phase I preclinical biomarker development study. 
AACR Annual Meeting, Washington DC. 

Jan 2010 Pamela Leal-Rojas, Priscilla Brebi-Mieville, Carmen Ili, Mariana Brait, Leonel 
Maldonado, Patricia García, Juan Carlos Roa, David Sidransky and Rafael 
Guerrero-Preston. Global and gene-specific DNA methylation alterations in gall 
bladder cancer: a proof of principle study. AACR Special Conference on Cancer 
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Epigenetics, San Juan, PR. 
Jan 2010 Rafael Guerrero-Preston, Kimberly Laskie Ostrow, Miguel Echenique, David 

Sidransky, Jaime Matta. Molecular Analysis of Serum DNA for the Early 
Detection of Breast Cancer by Quantitative Methylation Specific PCR. AACR 
Special Conference on Cancer Epigenetics, San Juan, PR. 

Jan 2010 Priscilla Brebi-Mieville, Carmen Ili-Gangas, Pamela Leal-Rojas, Ethan 
SoundryY1, Jimena Perez1, Juan Carlos Roa, David Sidransky, Rafael Guerrero-
Preston. Comparison of three kits for DNA enrichment with the Methylated DNA 
Immunoprecipitation (MeDIP) method prior to use in genome-wide DNA 
methylation analysis. AACR Special Conference on Cancer Epigenetics, San Juan, 
PR. 

April 2009 Myriam Loyo, Rafael Guerrero-Preston, Mariana Brait, Alice Chuang, Myoung 
Kim, Nanette Liégeois, Wayne Koch, Joseph Califano, William Westra and David 
Sidransky. Quantitative detection of Merkel Cell Virus in human tissues yields 
clues to its mode of transmission. AACR Annual Meeting, Denver, CO. 

April 2009 Rafael Guerrero-Preston, María Berdasco, Adriana Báez, Avirum Spira, Manel 
Esteller and David Sidransky. High-throughput platform uncovers smoking 
associated methylation landscapes in the upper airways epithelium. AACR Annual 
Meeting, Denver, CO. 

April 2008 Rafael Guerrero-Preston, Myoung Kim, Adolfo Blanco, Cynthia LeBron, Regina 
Santella, Maria Berdasco, Mario Fraga, Manel Esteller and David Sidransky. 
B4GALT1 as a potential epigenetic marker of metabolic disruptions associated 
with Non-Alcoholic Fatty Liver Disease. AACR Annual Meeting, San Diego, CA. 

May 2007 Guerrero-Preston R., Baez A., Blanco A., Berdasco M., Ballestar E., Fraga M., 
Esteller M. Global DNA Methylation as a Common Early Event in Head and Neck 
Squamous Cell Carcinogenesis in Cases with Exposures to either Environmental 
Carcinogens or Viral Agents. AACR Special Conference: Approaches to Complex 
Pathways in Molecular Epidemiology, Albuquerque, New Mexico 

April 2007 Rafael Guerrero-Preston, Regina Santella, Adolfo Blanco, Maria Berdasco, 
Esteban Ballestar, Mario Fraga and Manel Esteller. Global DNA hypomethylation 
patterns in hepatocellular carcinoma cases and controls. AACR Annual Meeting, 
Los Angeles, CA. 

Nov 2006 Guerrero-Preston R., Serrano R. Health Promotion and Cancer Prevention 
Framework to address the projected cancer burden in Puerto Rico: Application in 
Oral Cancer. American Public Health Association Annual Conference; Boston, 
MA. 

Nov 2006 Guerrero-Preston R., Serrano R. Health Promotion and Cancer Prevention 
Framework to address the projected cancer burden in Puerto Rico: Application in 
Oral Cancer. American Public Health Association, Annual Conference, Boston, 
MA. 

 
 Invited Seminars (selected) 
 

Nov 2016 Rafael Guerrero-Preston.  Microbiome modulation of the tumor associated 
immune response in HNSCC, Tumor Immunology Forum, MD Anderson Cancer 
Center, Houston, TX. 

Oct 2016 Rafael Guerrero-Preston.  Microbiome modulation of the tumor associated 
immune response in HNSCC, Microbiome Forum, Johns Hopkins University, 
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Baltimore, MD. 
Oct 2016 Rafael Guerrero-Preston.  Precision Medicine Tools for Cancer Prevention and 

Control, Baltimore City Cancer Control Coalition, Center to Reduce Cancer Health 
Disparities, Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins School 
of Medicine. 

Sep 2016 Rafael Guerrero-Preston.  Precision medicine tools for early cancer detection, 
diagnosis and treatment, Biology Department Seminars, University of Puerto Rico, 
San Juan, PR 

Sep 2016 Rafael Guerrero-Preston.  Integration of microbiomes and epigenomes in Head 
and Neck Cancer Research.  Department of Otolaryngology – Head and Neck 
Surgery, University of Arizona School of Medicine, Tucson, Arizona.  

Aug 2016 Rafael Guerrero-Preston.  Brief Introduction to the integration of epigenomes 
and microbiomes. Puerto Rico IDeA Network Biomedical Research Experience, 
InterAmerican University of Puerto Rico, Metropolitan Campus, San Juan, Puerto 
Rico 

July 2016 Rafael Guerrero-Preston.  Microbiome modulation of immunotherapy response 
in HNSCC. Johns Hopkins Clinical Research Network, Baltimore, MD 

July 2016 Rafael Guerrero-Preston. Precision Medicine: Environment, exposures and 
epigenetics. Precision Medicine and Latino/Hispanic Health: Contributions to 
Reducing Health Disparities. National Heart Blood and Lung Institute, NIH, 
Bethesda, MD 

May 2016 Social, Environmental, Psychosocial and Genomic/Epigenomic Causes of Cancer 
Disparities and the Promise of Precision Medicine. 

May 2016 Rafael Guerrero-Preston.  Social, Environmental, Psychosocial and 
Genomic/Epigenomic Causes of Cancer Disparities and the Promise of Precision 
Medicine. Prince Georges County Community Advisory Group, Center to Reduce 
Cancer Health Disparities, Sidney Kimmel Comprehensive Cancer Center, Johns 
Hopkins School of Medicine 

Mar 2016 Rafael Guerrero-Preston.  Precision medicine tools for early cancer detection, 
diagnosis and treatment. The 16th Annual Fellows and Young Investigators 
Colloquium, Center for Cancer Research, Office of the Director, National Cancer 
Institute, Shady Grove, Maryland. 

Mar 2016 Rafael Guerrero-Preston.  Social, Environmental, Psychosocial and 
Genomic/Epigenomic Causes of Cancer Disparities and the Promise of Precision 
Medicine. Baltimore Community Advisory Group, Center to Reduce Cancer 
Health Disparities, Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins 
School of Medicine 

Nov 2015 Rafael Guerrero-Preston.  Health IT and the Transformation of Health Care 
Delivery. PR	HIT	Summit	2015,	San	Juan,	PR	

Sep 2015 Rafael Guerrero-Preston.  Genomic, environmental and cultural dynamics of the 
cancer methylome in the clinic. International Symposium in Cancer Genomics, 
Buenos Aires, Argentina 

Aug 2015 Rafael Guerrero-Preston.  Methylation portraits from the front lines: Towards a 
worldwide network for cancer early detection and diagnosis research in low-
income countries. National Cancer Institute, Molecular Course in Cancer 
Prevention, Bethesda, MD 

June 2015 Rafael Guerrero-Preston.  Bumphunting analysis identifies PAX5 promoter 
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methylation and p53 somatic mutations in genomic instability pathways linked to 
very poor survival in head and neck cancer. Department of Otolaryngology – Head 
and Neck Surgery, University of Arizona School of Medicine, Tucson, Arizona.  

Nov 2014 Rafael Guerrero-Preston.  Epigenomics in medicine and public health: from 
basic to translational outcomes. Seminario de Ciencias Básicas Biomédicas, 
Universidad de Antioquia, Medellín, Colombia. 

Oct 2014 Rafael Guerrero-Preston.  Molecular disparities in head and neck cancer. Johns 
Hopkins Consortium of Health Disparities Centers, Baltimore, MD. 

Aug 2014 Rafael Guerrero-Preston.  Epigenomics and Cancer Prevention.  National Cancer 
Institute, Molecular Course in Cancer Prevention, Bethesda, MD 

Apr 2014 Rafael Guerrero-Preston.  Identification of HPV Transrenal DNA using a dual 
sequence-capture approach. First South American Human Papilloma Virus 
meeting, Santiago, Chile  

Mar 2014 Rafael Guerrero-Preston.  Key tumor suppressor genes inactivated by greater 
promoter methylation and somatic mutations in Head and Neck Cancer. 
Universidad	de	Los	Andes,	Santiago, Chile	

Mar 2014 Rafael Guerrero-Preston.  Genomic and epigenomic biomonitors in tissue and 
urine samples uncover pathway alterations associated to clinical outcomes in oral, 
gastric and cervical cancer. Universidad Peruana Cayetano Heredia, Lima, Perú.  

Oct 2013 Rafael Guerrero-Preston.  Integrating HNSCC Cancer Genomics and 
Epigenomics for Personalized Medicine and Cancer Prevention and Control, Ponce 
Medical School, Ponce Puerto Rico 

Mar 2012 Rafael Guerrero-Preston.  ZNF516 promoter hypermethylation as biomarker for 
early detection and prevention of cervical cancer. Elmhurst Hospital, New York 
City Health and Hospitals Corporation, NYC, NY 

Jan 2012 Rafael Guerrero-Preston.  Translational and Public Health Epigenomics: 
Environmental determinants of epigenomic regulation in cancer, Universidad 
Adolfo Ibañez, Santiago, Chile 

Jan 2012 Rafael Guerrero-Preston.  Translational and Public Health Epigenomics: 
Environmental determinants of epigenomic regulation in cancer, Universidad 
Católica, Santiago, Chile 

Jan 2012 Rafael Guerrero-Preston.  Translational and Public Health Epigenomics: 
Environmental determinants of epigenomic regulation in cancer, CEPON, 
Florianopolis, Brazil. 

July 2011 Rafael Guerrero-Preston.  Translational and Public Health Epigenomics: 
Environmental determinants of epigenetic regulation in cancer. Universidad 
Cayetano Heredia, Lima, Perú 

Sept 2010 Rafael Guerrero-Preston.  HPV in cervical cancer: A molecular perspective. 
Fundación Universitaria de Ciencias de La Salud (FUCS), Bogotá, Colombia. 

Sept 2010 Rafael Guerrero-Preston.  Epigenomic biomarkers of diagnosis and progression 
in cervical cancer. Fundación Universitaria de Ciencias de La Salud (FUCS), 
Bogotá, Colombia. 

Sept 2010 Rafael Guerrero-Preston.  Trans renal HPV DNA: a non-invasive biomarker for 
cervical cancer screening. Fundación Universitaria de Ciencias de La Salud 
(FUCS), Bogotá, Colombia. 

Sept 2010 Rafael Guerrero-Preston.  HPV genotype prevalence among cervical cancer 
patients in Chile. Fundación Universitaria de Ciencias de La Salud (FUCS), 
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Bogotá, Colombia. 
May 2010 Rafael Guerrero-Preston.  Public Health Epigenomics: Environmental 

determinants of epigenetic regulation in humans. Oral Presentation, Universidad de 
La Frontera, Temuco, Chile. 

Jan 2010 Rafael Guerrero-Preston, Cynthia LeBron. Genome-wide discovery and 
functional analysis of methylation alterations in cancer research. Universidad de 
La Frontera, Temuco, Chile. 

Jan 2009 Rafael Guerrero-Preston. Epigenomic biomarkers for early detection of cancer. 
Universidad de Concepción, Concepción, Chile 

Jan 2009 Rafael Guerrero-Preston. Epigenomic biomarkers for early detection of cancer. 
Universidad de La Frontera, Temuco, Chile. 

Jan 2009 Rafael Guerrero-Preston. Public Health Epigenomics: Environmental 
determinants of epigenetic regulation in humans. Universidad Peruana Cayetano 
Heredia, Lima, Perú. 

May 2008 Rafael Guerrero-Preston. Public Health Epigenomics: Environmental 
determinants of epigenetic regulation in humans. University of Puerto Rico, San 
Juan, Puerto Rico. 

May 2008 Rafael Guerrero-Preston. Public Health Epigenomics: Environmental 
determinants of epigenetic regulation in humans. Ponce School of Medicine, 
Ponce, Puerto Rico. 

April 2008 Rafael Guerrero-Preston. Public Health Epigenomics: Environmental 
determinants of epigenetic regulation in humans. University of Puerto Rico, San 
Juan, Puerto Rico. 

 
E. Research Program Building / Leadership 
 

Molecular Disparities and Global Health Equity Program  
Founder/Coordinator/ Principal Investigator 

9/2007 – Present – “Differential DNA methylation in serum of breast cancer cases 
and controls”. Ponce Medical School, Ponce, Puerto Rico. 
9/2007- Present – “Differential DNA methylation in head and neck cancer in Puerto 
Rico”. University of Puerto Rico School of Medicine. 
9/2009 – Present – “Differential DNA methylation in head and neck cancer”, Hospital 
General Universitario Gregorio Marañón, Madrid, Spain. 
1/2009 – Present – “MeDIP-chip discovery in cervical cancer” 
Universidad de La Frontera, Temuco, Chile. 
1/2009 – Present – “Gastric cancer epigenomics case control study” 
Universidad Peruana Cayetano Heredia, Lima, Perú. 
9/2010 – Present – “Cervical cancer screening biomarkers” 
Universidad de La Frontera, Temuco, Chile. 
6/2012 – Present – “Differential DNA methylation in head and neck cancer in India.” 
Institute of Bioinformatics, Bangalore, India. 
10/2012 – Present – “Cervical cancer screening biomarkers” 
University of Puerto Rico School of Medicine. 
10/2013 – Present - “Cervical cancer screening biomarkers” 
Universidad de Antioquía, Medellín, Colombia. 
9/2013 – Present – “Differential DNA Methylation in ovarian cancer”, Mercy 
Medical Center, Baltimore Maryland. 
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8/2014 – Present – “Differential DNA methylation in serum of breast cancer cases 
and controls in Nigeria”. Ibadan, Nigeria. 
10/2014 – Present – “Microbiome alterations in head and neck cancer” 
Universidad Interamericana de Puerto Rico. 
10/2014 – Present – “Microbiome communities associated to HPV in vaginal swabs 
from women in Puerto Rico.” Universidad Interamericana de Puerto Rico. 
 

F. Research Support 
Ongoing: 
DOD (Marchionni)         05/01/16-04/30/19 
Developing a PTEN-ERG Signature to Improve Molecular Risk Stratification in Prostate Cancer 
Utilizing a multitude of carefully curated human tumor datasets our studies will clarify the 
molecular basis for PTEN/ERG interaction in PCa progression and apply a novel technique to 
model the role of transcriptional network dynamics in this process. In addition to clarifying 
important questions in PCa biology, this will enable the identification of additional therapeutic 
targets in the most aggressive subset of tumors. 
Role: Co-I 
 
Completed: 
5U01CA084986-09 Sidransky (PI)       03/01/08 – 07/31/10 
NCI 
Supplement to Promote Diversity in Health Related Research under Early Detection Research 
Network grant 
Integrated Development of Novel Molecular Markers  
The major goals of this project are aimed at developin early detection markers based on promoter 
hypermethylation and mitochondrial mutations in lung cancer. 
Role: Principal Investigator 
 
1RC2DE20957 Sidransky (PI)       09/24/09 – 08/31/11 
NIDCR 
Recovery Act Limited Competition: Research and Research Infrastructure “Grand 
Opportunities” (GO) 
The major goal of this project was to identify the combined genetic and epigenetic alterations 
with clinical impact in HNSCC. 
Role: Co-Investigator 
 
EDRN Guerrero-Preston (PI)        09/01/11 – 06/30/14 
NCI/UTSW 
Trans Renal DNA HPV pilot project 
The major goal of this project is to investigate the use of a deep sequencing based molecular 
platform, HPV transrenal DNA, for the detection of high risk HPV in urine from patients with 
cervical pre-malignancies. 
Role: Principal Investigator 
 
K01CA164092 Guerrero-Preston (PI)      09/22/11 – 08/31/15 
NCI 
Epigenomic Markers of HNSCC Survival Across Ethnic Groups 
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The major goals of this project are to study the association between HNSCC survival across 
ethnic groups and global DNA methylation and promoter hypermethylation. 
Role: Principal Investigator 
 
P50DE019032-12 Sidransky (PI)       09/17/10 – 07/31/15 
NIDCR 
Spore in Head and Neck Cancer: Career Development Core 
This project studies novel tumor suppressor genes in HNSCC and their induction of 
chemoresistance. 
Role: Co-Investigator (Career Development) 
 
Clinical Innovator Awards       07/01/12 – 06/30/16 
FAMRI (Flight Attendants Medical Research Institute) 
Epigenomic Alterations Associated to ETS in Asthma 
The major goal of this project is to examine the association of asthma (symptoms and severity of 
disease) with ETS driven global DNA hypomethylation and promoter hypermethylation in 
Peripheral Blood Cells. 
Role: Principal Investigator 

 
3210000112-16-064  (Dobs)        09/01/15-06/30/18 
University of Kentucky Markey Cancer Center – Cancer Center Support Grant - P30CA177558-
063S1 (Evers) 
Geographical Management of Cancer Health Disparities Program (GMaP) 
We propose to increase collaborative regional biospecimen/biobanking collection among 
racial/ethnically diverse and underrepresented populations for cancer health disparities research. 
Role: Co-I 
 
Pending:  
 
SBIR- Fast Track    7/1/18-12/31/20   3 calendar 
NCI      $183,168 
The goal of this project is to demonstrate the feasibility for the commercialization of a molecular 
triage test to stratify patients for high risk of cervical cancer. Cervical cancer, a largely 
preventable disease, is one of the most common cancers found in women living in low- and 
middle-income countries (LMICs). A highly sensitive and specific test that can distinguish which 
HPV positive women with cervical lesions will progress to cancer, will transform cervical cancer 
screening practices world-wide.   

 
TEACHING 

Advisees 
 
Post-doctoral fellows 
Current 
Chani Broner, PhD 
 
Prior 
Pamela Rojas, PhD 
Soledad Reyes Jorquera, MD, MS 
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Tal Hadar, MD 
Ethan Soudry, MD 
Hayashi Masamichi, MD 
Takenori Owaga, MD 
Maartje Nordhuis, MD, PhD 
Christina Michailidi, PhD 
Cynthia Lebron, PhD 
Rajagowthamee Thangavel, PhD 
Francesca Pirini, PhD 
Blanca Valle, PhD 
 
Doctoral Students 
Current 
Bianca Rivera, BS 
Barbara Mora Lagos, BS 
Bola Grace Ayandibu, BS 
 
Prior 
Priscilla Brebi, PhD 
Carmen Ili Gangas, PhD 
Gustavo Rivera Alvarez, BS 
 
Master Students 
Current 
Hernando Cadet, MS 
 
Prior 
Martha Jahuira Arias, MS 
Fahcina Lawson MS 
 
Undergraduate/Post-Bac Students 
Current 
Julia Soto 
 
Prior 
Jimena Pérez, BS 
José Deschamps, BS 
Christina Engstrom, BS 
Carolina Guerrero-Díaz, BS 
Gabriela Pérez, BS 
Marissa Renehan, BS 
Leah Friess, BS 
Sebastián Rodríguez, BA 
Edgar De Jesus Rodriguez, BS 
 

ORGANIZATIONAL ACTIVITIES 
A. Editorial Activities – Scientific Journals (2007-Present) 
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Reviewer: American Journal of Public Health; Cancer Epidemiology, Biomarkers and 
Prevention; Cancer Prevention Research; Cancer Research; DNA Cell Biology; Cellular 
and Molecular Life Sciences; Epigenetics; Clinical Epigenetics; Health Affairs; Head and 
Neck; International Journal of Molecular Sciences; Molecular Cancer; Oncotarget; 
Scientific Reports; Journal of American Aging Association; Journal of Occupational and 
Environmental Health; Journal of Urban Health; Molecular Sciences; Oral Oncology; 
PLoS Medicine; Biomarkers; Cellular and Molecular Neurobiology; Epigenomics; Expert 
Review of Molecular Diagnostics; Future Oncology; Gene; International Journal of 
Environmental Research and Public Health; Journal of Translational Medicine; 
Oncotarget; Scientific Reports; Science; and PLOS ONE. 

 
B. Professional Societies  

2005-2010 American Public Health Association  
2007- Present American Association of Cancer Research  
 

C. Community Service 
2010 - Present Baltimore Community Advisory Group to the Center to Reduce Cancer 

Health Disparities, Johns Hopkins University Sidney Kimmel 
Comprehensive Cancer Center. – Member 

2010 - Present Center to Eliminate Cardiovascular Disparities, Johns Hopkins University. 
- Member 

 
 

D. Conferences 
2014  Shifting Portraits: Latinos, Public Health, Inequality - National 

conference examining the interdisciplinary implications of shifting 
demographic patterns amongst populations categorized as Hispanic and 
Latino in the contemporary United States and Baltimore. – Conference 
Planning Committee 

 
HONORS AND AWARDS 

2016-17 Affymetrix Tumor Profiling Grant  
2014  Johns Hopkins University Diversity Recognition Award, Baltimore, MD 
2011-13 National Cancer Institute Early Detection Research Network Associate 

Member Award  
2010 Comisión Nacional de Investigación Científica y Tecnológica (Conicyt), Visiting 

Professor Award, Universidad de La Frontera, Chile. 
2009 International Union Against Cancer (UICC) ICRETT Training Workshop Award, 

Geneva, Switzerland. 
2007  AACR Minority Scholar in Cancer Research Award 
2007  Presidential Scholarship, University of Puerto Rico, Río Piedras, Puerto Rico 
2006  Presidential Scholarship, University of Puerto Rico, Río Piedras, Puerto Rico 
2005  Presidential Scholarship, University of Puerto Rico, Río Piedras, Puerto Rico 
2001  Presidential Scholarship, University of Puerto Rico, Río Piedras, Puerto Rico 
2000-03 Pre-doctoral Research Fellow – National Center for Environmental Research, 

Environmental Protection Agency, Washington, DC. 
1999  Presidential Scholarship, University of Puerto Rico, Río Piedras, Puerto Rico 

 

Case 1:19-cv-01264-GLR   Document 47-1   Filed 11/20/19   Page 81 of 104



  Curriculum Vitae Rafael E. Guerrero-Preston 
Revised 2/27/19 

	 22	

RECOGNITION/TRAINING 
2016 Keynote Speaker - The 16th Annual Fellows and Young Investigators 

Colloquium,Center for Cancer Research, Office of the Director, National Cancer 
Institute 

2015/16 Advanced Health Disparities Training Program, University of Arizona - NHLBI 
PRIDE Program 

2015  Regional DC I-Corps, National Science Foundation 
2015  Johns Hopkins Junior Faculty Leadership Program, Baltimore MD  
2014 American Association of Medical Colleges Minority Faculty Career Development 

Seminar, Vancouver, Canada 
2014 American Association of Medical Colleges Minority Faculty Career Development 

Seminar Writers Coaching Group, Vancouver, Canada 
2014 Johns Hopkins Boot camp for BioMedical Entrepreneurs, Johns Hopkins 

University, Baltimore, MD 
2013  Intermediate R/Bioconductor for Sequence Analysis, Seattle, WA 
2008  Roche/Nimblegen Microarray Technical Training, Indianapolis, Indiana 
2008 NIEHS SNP’s Workshop Center for Genetics/Molecular Medicine, Louisville, 

Kentucky 
2007  MALDI-TOF Training, Johns Hopkins Proteomics Core, Baltimore, Maryland 
2007 Pathobiology of Cancer: The AACR Edward A. Smacker Memorial Workshop, 

Aspen, CO  
2007 UC Davis Environmental Health Entrepreneurship Academy, Incline Village, NV  
2007 Cancer Stem Cells as Targets for Cancer Prevention/Early Detection, National 

Cancer Institute Bethesda, MD  
2006 Cancer Epigenetics Laboratory Internship, Manel Esteller Laboratory, Centro 

Nacional de Investigaciones Oncológicas (CNIO), Madrid, Spain 
2005 Summer Course in Cancer Prevention, National Cancer Institute, Rockville, MD 
 

WEBSITES 
Laboratory 

1) Lab TV - Rafael Guerrero's Cancer Research Lab: Part 1 – Introduction  
2) Lab TV - Rafael Guerrero's Cancer Research Lab: Part 2 – Identity 
3) Lab TV - Rafael Guerrero's Cancer Research Lab: Part 3 – HPV Project 
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Gary T Hunt 
Biographical Sketch 

 
 

Mr. Gary Hunt is a Vice-President and Principal Scientist within TRC’s National Air 
Measurements Practice in their Lowell, MA office.  He works principally in the environmental 
sector and, in particular, the characterization, quantification and control of toxic pollutant 
emissions from a variety of industrial sources, as well as their transport, fate and 
measurement in the environment.  
 
Gary is a career environmental consultant for both industry and government and a life-long 
environmentalist.  He has over 40 years of experience in the environmental services industry. He 
has a BS in Chemistry from Villanova University and an MS in Environmental Sciences from 
Rutgers University.  Some areas of specialization include monitoring of stationary source 
emissions, ambient air monitoring, environmental chemistry, litigation support, air compliance 
audits and the distribution, occurrences, transport and fate of Persistent Organic Pollutants 
(POPs) in the environment. (e.g. Dioxins and PCBs). 

 

Mr. Hunt is a Qualified Environmental Professional (QEP) and Fellow Member of the Air & Waste 
Management Association. He is also a member of the American Chemical Society  
(Environmental Chemistry Division), Sigma XI, and the American Society of Mechanical 
Engineers. Mr. Hunt has authored more than 100 journal manuscripts and symposia 
presentations on environmental topics. 
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1.0 INTRODUCTION 

 

The Wheelabrator Baltimore Waste-To-Energy (WB WTE) Facility is a 64 MW/ 2250 ton per day 

municipal waste combustion waste-to-energy facility located in Baltimore, MD. TRC performed 

air dispersion modeling of the WB WTE Facility for a Toxic Air Pollutant (TAP) Regulations 

compliance analysis.  The air dispersion modeling of the facilities TAPs was carried out as 

described in “Test 4”, the highest level of refinement, of Maryland Department of the 

Environment’s (MDE) “Demonstrating Compliance with the Ambient Impact Requirement under 

the Toxic Air Pollutant (TAP) Regulations (COMAR 26.11.15.06)” 1. The predicted impacts were 

compared to TAP Screening Levels2 for 1-hour, 8-hour and annual averaging periods where 

appropriate. The following report presents the air modeling approach and inputs utilized by TRC 

and the results of the modeling analyses. 

                                                 

 
1Demonstrating Compliance with the Ambient Impact Requirement under the Toxic Air Pollutant (TAP) 

Regulations (COMAR 26.11.15.06), Maryland Department of the Environment (March 21, 2016), 

https://mde.maryland.gov/programs/Permits/AirManagementPermits/Documents/TAP%20Compliance%20Demonst

ration%20Guidance%2003-21-2016.pdf 
2 Toxic Air Pollutant Regulations Assistance, Screening Levels (April 2012), 

https://mde.maryland.gov/programs/Permits/AirManagementPermits/Documents/2012-Revised-TAP-Screening-

Levels-cas-sort.xls 
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2.0 MODELING APPROACH OVERVIEW 

 

This report documents the inputs, assumptions, and methods that were used to perform the 

modeling analyses. The following sections discuss the selection of the appropriate model and 

source operating scenarios, as well as the use of the model and input data to predict impacts at 

appropriate ambient air receptors. 

 

This analysis follows the Maryland Department of the Environment’s (MDE) “Demonstrating 

Compliance with the Ambient Impact Requirement under the Toxic Air Pollutant (TAP) 

Regulations (COMAR 26.11.15.06)” Test 4 guidance and recommendations. As such, The 

American Meteorological Society/Environmental Protection Agency Regulatory Model 

(AERMOD) was selected as the appropriate air quality model for the compliance demonstration 

analysis. AERMOD is designated by U.S. Environmental Protection Agency’s (USEPA) 40 CFR 

51 Appendix W, “Guideline on Air Quality Models”3 (The Guideline – Appendix W) as a preferred 

air quality model for assessing potential impacts at receptors within 50 kilometers (km) of a subject 

emission source.  AERMOD is capable of modeling point, volume, and area sources, including 

stack emissions, in both simple and complex terrain settings by calculating air pollutant 

concentrations. The version of AERMOD (version 18081) current at the time of analyses was 

chosen to predict ambient concentrations of TAPs. 

 

2.1 AERMOD Setup 

 

AERMOD was executed in a manner consistent with its regulatory default mode (i.e., DFAULT 

keyword) to predict ambient air concentrations (i.e., CONC keyword).  As recommended by The 

Guideline - Appendix W, selecting the DFAULT option invokes the use of terrain elevation data, 

stack tip downwash and sequential data checking.  AERMOD was executed in its default mode to 

calculate concentrations for all analyzed pollutants and averaging periods. A unit emission rate of 

1.0 gram per second (g/s) was input in the model and results were scaled based off their actual 

emissions so multiple TAPs could be evaluated within a single model run.  

 

                                                 

 
3 Revisions to The Guideline - Appendix W on Air Quality Models: Enhancements to the AERMOD Dispersion 

Modeling System and Incorporation of Approaches to Address Ozone and Fine Particulate Matter, 82 Fed Reg. No. 

10 (final rule: January 17, 2017) (to be codified at 40 CFR Part 51), 

https://www3.epa.gov/ttn/scram/guidance/guide/appw_17.pdf. 
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3.0 WB WTE FACILITY EMISSIONS AND STACK PARAMETER DATA 

 

The WB WTE Facility stack parameters and emissions are presented in Tables 3-1 and 3-2, 

respectively. The three WTE units exhaust into individual flues in a common stack. Each 

individual flue has a diameter of 2.13 meters (7.0 feet). The flue gas exhaust rate and temperature 

modeled were the averages of flue gas exhaust rates and temperatures as reported in the annual 

stack testing using USEPA test methods in accordance with the Maryland Department of the 

Environment (MDE) approved test protocol from the years 2011-2018. The exhausts of the three 

individual flues were modeled as a single merged plume in accordance with USEPA modeling 

guidelines4.  The effective diameter for the merged plume was 3.70 meters calculated as follows 

in Equation 3-1:  

 

𝐷𝑚 = √𝐷𝐹
2 × 3    (Eqn 3-1) 

 

Dm = Diameter of the merged plumes 

DF = Diameter of each flue 

3 = Number of flues 

 

The WB WTE Facility emission rates for each TAP were taken from annual emission statements 

filed with the MDE. The maximum annual emission rate from the years 2011-2018 was utilized 

for each reported TAP at the facility so that the most conservative results were compared against 

the MD TAP screening levels.   

  

 

  

                                                 

 
4 “Screening Procedures for Estimating Air Quality Impact of Stationary Sources – Revised.”, USEPA, EPA-454/R-

92-019 (October 1992). https://www3.epa.gov/scram001/guidance/guide/EPA-454R-92-019_OCR.pdf 
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Table 3-1:  Stack Parameters 

 

 
 

 

 

Table 3-2:  WB WTE Facility Emission Rates and MDE TAP Screening Levels 

 

 
 

Year Stack*

Stack 

Height 

(m)

Stack Exit 

Temperature 

(F)

Stack Exit 

Temperature 

(K)

Stack 

Exit 

Velocity 

(ft/s)

Stack 

Exit 

Velocity 

(m/s)

Stack 

Diameter 

(m)

Average of 2011-2018 1 96 305 425 82.5 25.1 3.70

*Stack Location is UTM Coordinates NAD 83 zone 18 (meters)- Easting: 359354.09, Northing: 4348002.51, Elevation: 4.6

Toxic Air Pollutant (TAP)

WB WTE 

Maximum 

Emissions 

(lbs/hr)

 WB WTE 

Maximum 

Emissions 

(g/s)

1-Hour 

Screening 

Level 

(µg/m3)

8-Hour 

Screening 

Level 

(µg/m3)

Annual 

Screening 

Level 

(µg/m3)

HCl 27.0 3.40 29.8 165.3 0.70

HF* 0.26 3.29E-02 16.4 4.1 n/a

Dioxin TEQ** 6.39E-08 8.05E-09 n/a 8.00E-04 3.00E-08

Cadmium 4.03E-03 5.07E-04 n/a 2.00E-02 6.00E-04

Lead 3.72E-02 4.69E-03 n/a 0.50 n/a

Mercury 8.80E-03 1.11E-03 0.30 0.10 n/a

Arsenic 1.50E-03 1.89E-04 n/a 0.10 2.00E-04

Chromium A
4.08E-03 5.14E-04 n/a 5.0 n/a

Nickel B 4.80E-03 6.05E-04 n/a 1.00 n/a

Barium 5.49E-03 6.92E-04 n/a 5.0 n/a

Beryllium* 1.31E-04 1.64E-05 n/a 5.00E-04 4.00E-04

Selenium* 1.86E-04 2.34E-05 n/a 2.0 n/a

Vanadium* 1.10E-04 1.38E-05 n/a 0.50 n/a

**: Total 2,3,7,8 tetra dioxin/furan toxic equivalents

A: standard for Chromium CAS No. 7440473 listed

B: standard for Nickel, soluble compounds CAS No. 7440020

n/a: no applicable TAP screening level

Notes:* All results for all test runs below  detection limit-detection limit based results show n

Case 1:19-cv-01264-GLR   Document 47-1   Filed 11/20/19   Page 90 of 104

I I I I I I I I 

~,TRC 



 5  

4.0 BUILDING RELATED CONSIDERATIONS/GEP STACK HEIGHT 

DETERMINATION 

 

Good Engineering Practice (GEP), with respect to stack height, is defined as "the height necessary 

to insure that emissions from the stack do not result in excessive concentrations of any air pollutant 

in the immediate vicinity of the source as a result of atmospheric downwash, eddies, and wakes 

which may be created by the source itself, nearby structures, or nearby terrain obstacles."5 

USEPA’s Building Profile Input Program for PRIME (BPIPPRM version 04274) was used to 

determine whether or not the modeled stack may be subject to aerodynamic downwash.  Figure 4-

1 shows a representation of the WB WTE Facility with the stack and significant building structures 

as contained in BPIPPRM.  The analysis showed that the WB WTE Facility’s stack may be subject 

to aerodynamic downwash, and therefore building downwash parameters computed by BPIPPRM 

were included in these analyses. 

 

                                                 

 
5 42 United States Code §7423(c), The Public Health and Welfare Chapter 85 – Air Pollutant Prevention and 

Control, Subchapter I – Programs and Activities, Part A- Air Quality and Emission Limitations, Sec. 7423 – Stack 

Heights (August 7, 1977), https://www.govinfo.gov/content/pkg/USCODE-2013-title42/html/USCODE-2013-

title42-chap85-subchapI-partA-sec7423.htm. 
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Figure 4-1:  3D Representation of Structures included in Downwash Input 
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5.0 SURROUNDING LAND USE 

 

The area within three kilometers of the WB WTE Facility in Baltimore, Maryland is shown in 

Figure 5-1 along with the 2016 National Land Cover Data6 (NLCD2016). There are few land uses 

that are classified as urban (Medium and High Intensity Developed areas) per the Auer Method 7. 

Most land areas within the 3-kilometer radius circle are almost entirely classified as developed 

with much of that area being either medium or high intensity.  Not considering open water areas, 

at least 70 percent of the area is classified as urban. By performing a qualitative analysis, the area 

around the WB WTE Facility was determined to be “urban” and the urban option was used in 

AERMOD by using the control keyword “URBANOPT.” 

 

As recommended by the USEPA, the “URBANOPT” keyword was used to define the urban area 

of Baltimore in these analyses along with a population for the area. This option “allows the user 

to incorporate the effects of increased surface heating from an urban area on pollutant dispersion 

under stable atmospheric conditions.”8 A Baltimore Metropolitan population of 2,808,175 people 

was used9.

                                                 

 
6 Multi-Resolution Land Characteristics - Viewer Tool, https://www.mrlc.gov/viewer/, Accessed July 2019. 
7 Auer, “Metropolitan Land Use in the Metropolitan St. Louis Area” (1975). 
8 “User’s Guide for the AMS/EPA Regulatory Model (AERMOD), USEPA, EPA-454/B-18-001 (April 2018), 

https://www3.epa.gov/ttn/scram/models/aermod/aermod_userguide.pdf 
9 Census Reporter, Baltimore-Columbia-Towson, MD Metro Area for 2017, 

https://censusreporter.org/profiles/31000US12580-baltimore-columbia-towson-md-metro-area/, Accessed May 

2018. 
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Figure 5-1:  WB WTE Facility Location with 3km Radius Circle and 2016 National Land Cover Data 

Case 1:19-cv-01264-GLR   Document 47-1   Filed 11/20/19   Page 94 of 104

• 11118 WfE Facility Location 

City Limit 

c:J 3km Radius Cirde 

•-----======::iMeters 
0 800 1,600 

T~ C 21 Griffi n Road North 
Windsor, CT 06096 
(860) 298-9692 

Wh eelabrator Technologies, Inc. 

WB WlE Facility Location with 
3km Radius Circle and NLCD16 

~,TRC 



 9  

6.0 RECEPTORS 

 

TRC selected a modeling domain of 20 kilometers to model the WB WTE Facility. A 

cartesian array was setup within the modeling domain with receptor spacing as follows: 

• 25-meter spacing along the fenceline of the facility 

• 50-meter spacing out to 2 kilometers  

• 500-meter spacing from 2 to 5 kilometers  

• 1,000-meter spacing from 5 to 20 kilometers 

 

Receptor heights and locations were processed using AERMAP (version 18081) and United States 

Geological Survey (USGS) National Elevation Dataset 1/3-arc second data (approximately 10 

meter (m) resolution or smaller)10.The resulting receptor array had a total of 8,504 receptors. The 

near field and far field views of the array are presented in Figures 6-1 and 6-2, respectively. 

 

                                                 

 
10 United States Geological Survey, The National Map Viewer, https://viewer.nationalmap.gov/basic/. 
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Figure 6-1:  Near Field Receptor Array 
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Figure 6-2:  Far Field Receptor Array 
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7.0 METEOROLOGY 

 

For any analysis conducted using the AERMOD model, two meteorological datasets are required: 

1) hourly surface data and 2) upper air sounding data.  According to The Guideline - Appendix W, 

the meteorological data used in an analysis should be selected based on its spatial and 

climatological representativeness of the facility site and its ability to accurately characterize the 

transport and dispersion conditions in the area of concern.  

 

Five years (2013-2017) of meteorological data were processed.  These data consisted of surface 

meteorological observations from Baltimore-Washington International Airport (BWI) and upper 

air data from Dulles International Airport at Sterling, VA, the closest National Weather Service 

observing sites. These data were processed using AERMET version 18081 to be consistent with 

AERMOD input requirements.  BWI is approximately 10 km south of the WB WTE Facility site 

in the same bay area.  The BWI site is representative of meteorological conditions at the WB WTE 

Facility.  The upper air station chosen is approximately 80 km west-southwest and is regionally 

representative of upper air conditions at the WB WTE Facility.  

 

Included with the hourly surface observations from BWI were one-minute and five-minute 

averaged wind data processed with the AERMINUTE (Version 15272) preprocessor to AERMET 

to produce wind input.  If only hourly averaged surface data are used it may have a high number 

of hours with variable wind data that would be read as calm by AERMOD and not produce a 

predicted concentration for that hour.  AERMINUTE provides processed wind data that 

supplements hourly data.  

 

AERSURFACE (version 13106) was used to determine the surface characteristics and the 

micrometeorological parameters (surface roughness, albedo and Bowen ratio) for the area 

surrounding the onsite station and the NWS station (BWI) for input into AERMET.   

 

Surface roughness for the site was determined in 30-degree sectors for a 1 km radius circle around 

the observing site.  The Bowen ratio and albedo were determined based on the average 

characteristics over a 10 by 10 km square centered on the observing site.  The surface parameters 

were determined on a monthly basis, and the monthly seasonal category determinations are 

presented in Table 7-1.  Those determinations were based on data that include but are not limited 

to first and last killing frost dates and frequency of freezing temperatures using BWI hourly surface 

station data.  Each year (2013-2017) was characterized as wet, dry, or average based on a thirty-

year period of climatological data from BWI.  The precipitation data that were utilized in that 

characterization are summarized in Table 7-2.  

 

These surface characteristics, in conjunction with the meteorological data, were processed using 

AERMET to create a surface data file and vertical profile file for use in the AERMOD model. 
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Table 7-1:  Monthly Seasonal Determinations for BWI 

  

Default

Month Category 2013 2014 2015 2016 2017

Jan 3 3 3 3 3 3

Feb 3 3 3 3 3 3

Mar 5 3 3 3 3 3

Apr 5 5 5 5 5 5

May 5 5 5 5 5 5

Jun 1 1 1 1 1 1

Jul 1 1 1 1 1 1

Aug 1 1 1 1 1 1

Sep 2 1 1 1 1 1

Oct 2 2 2 2 2 2

Nov 2 2 2 2 2 2

Dec 3 3 3 3 3 3

*Seasonal Category Descriptions:

Category

1

2

3

4

5

(Does not address this category.)

"Late autumn after frost 

and harvest, or winter with 

no snow"

"Winter conditions apply to snow-covered 

surfaces and subfreezing temperatures."

"Winter with continuous 

snow on ground"

"Spring refers to the period when vegetation 

is emerging or partially green and applies to 

the 1-2 months after the last

killing frost."

"Transitional spring with 

partial green coverage or 

short

annuals"

Modeling Year and Assigned Seasonal Category*

"The term autumn refers to the period of the 

year when freezing conditions are common, 

deciduous trees are leafless, soils are bare 

after harvest, grasses are brown and no snow 

is present."

"Autumn with unharvested 

cropland"

AERMET User's Guide

(Nov 2004)

AERSURFACE User's Guide

(Jan 2008)

"The term summer applies to the period 

when vegetation is lush."

"Midsummer with lush 

vegetation"
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Table 7-2:  Moisture Determination for BWI 

 
Minimum = 30.16 Count # of "Wet" = 9

30th Percentile = 38.75 Count # of "Average" = 12

Average = 43.60 Count # of "Dry" = 9

70th Percentile = 45.18 Sum of Count: 30

Maximum = 62.66

# Year

Annual 

Precipitation 

(inches) Determination

1 1988 32.3 Dry

2 1989 51.88 Wet

3 1990 41.88 Average

4 1991 30.16 Dry

5 1992 38.93 Average

6 1993 42.5 Average

7 1994 43.32 Average

8 1995 36.93 Dry

9 1996 58.31 Wet

10 1997 38.34 Dry

11 1998 34.37 Dry

12 1999 43.94 Average

13 2000 41.91 Average

14 2001 34.57 Dry

15 2002 39.6 Average

16 2003 62.66 Wet

17 2004 45.67 Wet

18 2005 49.13 Wet

19 2006 43.24 Average

20 2007 34.97 Dry

21 2008 44.97 Average

22 2009 55.57 Wet

23 2010 43.47 Average

24 2011 56.52 Wet

25 2012 37.42 Dry

26 2013 42.93 Average

27 2014 52.58 Wet

28 2015 51.16 Wet

29 2016 40.52 Average

30 2017 38.28 Dry
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8.0 RESULTS OF MODELING ANALYSES 

 

The maximum AERMOD unitized impacts are presented in Table 8-1 and the resulting predicted 

concentrations for each TAP are presented in Table 8-2.  This table represents the maximum 

impacts overall or highest modeled concentrations for the 5 year period 2013-2017. Distance and 

direction from the WB WTE Facility, as well as, Universal Transverse Mercator (UTM) 

coordinates for each of the locations are also shown. Maximum impacts or the highest annual 

modeled concentrations for each of the five years are summarized in Table 8-1.  Distance and 

direction from the WB WTE Facility, as well as, UTM coordinates for each of these 5 impact 

locations are also shown.  Presented in Figure 8-1 are the locations of the maximum unitized 

impacts displaying the distance and direction from the WB WTE Facility as well. All maximum 

impacts plotted up in the densest area of the receptor array indicating the maximum impact was 

captured 

 

The TAP Screening Levels for each pollutant and averaging period are also included with the 

predicted concentrations for reference, as well as, the percentages of the TAP screening levels for 

the predicted concentrations.  As shown in Table 8-2, the AERMOD predicted concentrations are 

all below their respective TAP screening levels. Furthermore, with the exception of annual 

Hydrogen Chloride (HCl), all are at minimum an order of magnitude below their respective TAP 

screening level. 
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Table 8-1:  WB WTE Facility Unitized Impacts 

 

 
 

Table 8-2:  WB WTE Facility TAP Screening Analysis Results 

 

 

1-Hour 8-Hour 

2013-2017 2013-2017 2013 2014 2015 2016 2017

Unitized Impact (µg/m
3
) 0.621 0.473 0.0312 0.0259 0.0280 0.0316 0.0315

Easting (m) 359656.9 359756.9 360256.9 360306.9 360306.9 360306.9 360256.9

Northing (m) 4348502.1 4348602.1 4347652.1 4347552 4347602 4347702.1 4347802.1

Distance from WB-WTE (m) 584.2 722.3 968.4 1053.9 1033.5 999.0 924.8

Direction of Max Impact from WB-WTE NNE NNE ESE ESE ESE ESE ESE

Annual

Toxic Air Pollutant (TAP)

WB WTE 

Maximum 

Emissions 

(lbs/hr)

 WB WTE 

Maximum 

Emissions (g/s)

1-Hour 

Impact 

(µg/m
3
)

1-Hour 

Screening 

Level 

(µg/m3)

% 1-Hour 

Screening 

Level

8-Hour 

Impact 

(µg/m
3
)

8-Hour 

Screening 

Level (µg/m3)

% 8-Hour 

Screening 

Level

Annual Impact 

(µg/m
3
)

Annual 

Screening 

Level 

(µg/m3)

% Annual 

Screening 

Level

HCl 27.0 3.40 2.11 29.8 7.1% 1.61 165.3 1.0% 0.11 0.70 15.4%

HF* 0.26 3.29E-02 2.04E-02 16.4 0.1% 1.55E-02 4.1 0.4% 1.04E-03 n/a n/a

Dioxin TEQ** 6.39E-08 8.05E-09 5.00E-09 n/a n/a 3.81E-09 8.00E-04 0.0005% 2.55E-10 3.00E-08 0.8%

Cadmium 4.03E-03 5.07E-04 3.15E-04 n/a n/a 2.40E-04 2.00E-02 1.2% 1.60E-05 6.00E-04 2.7%

Lead 3.72E-02 4.69E-03 2.91E-03 n/a n/a 2.21E-03 0.50 0.4% 1.48E-04 n/a n/a

Mercury 8.80E-03 1.11E-03 6.88E-04 0.30 0.2% 5.24E-04 0.10 0.5% 3.51E-05 n/a n/a

Arsenic 1.50E-03 1.89E-04 1.17E-04 n/a n/a 8.92E-05 0.10 0.1% 5.96E-06 2.00E-04 3.0%

Chromium
 A

4.08E-03 5.14E-04 3.19E-04 n/a n/a 2.43E-04 5.0 0.005% 1.63E-05 n/a n/a

Nickel
 B

4.80E-03 6.05E-04 3.75E-04 n/a n/a 2.86E-04 1.00 0.03% 1.91E-05 n/a n/a

Barium 5.49E-03 6.92E-04 4.29E-04 n/a n/a 3.27E-04 5.0 0.01% 2.19E-05 n/a n/a

Beryllium* 1.31E-04 1.64E-05 1.02E-05 n/a n/a 7.77E-06 5.00E-04 1.55% 5.20E-07 4.00E-04 0.1%

Selenium* 1.86E-04 2.34E-05 1.45E-05 n/a n/a 1.11E-05 2.0 0.001% 7.40E-07 n/a n/a

Vanadium* 1.10E-04 1.38E-05 8.59E-06 n/a n/a 6.54E-06 0.50 0.001% 4.37E-07 n/a n/a

Notes:* All results for all test runs below detection limit-detection limit based results shown

**: Total 2,3,7,8 tetra dioxin/furan toxic equivalents

A: standard for Chromium CAS No. 7440473 listed

B: standard for Nickel, soluble compounds CAS No. 7440020

n/a: no applicable TAP screening level
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Figure 8-1:  Location of Unitized Maximum Impacts 
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