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Progress Report for October 15, 2017 
Environmental Health Study for Western New York  
 
Principal Investigator:  Matthew R. Bonner, Ph.D., M.P.H. 
 
 
INTRODUCTION 

The Tonawanda Coke Corporation was convicted of illegally releasing coke oven gas, a 
hazardous air pollutant and known human carcinogen, into the environment. In response 
to concerns about potential adverse health effects due to these coke oven emissions, we 
proposed a large epidemiologic project to assist the community in understanding the 
health risks posed by exposures. This comprehensive project is composed of three 
components, including: 1) conducting a large prospective cohort study of 38,000 
residents of the Town and City of Tonawanda and Grand Island, 2) conducting a 
retrospective occupational cohort study of Tonawanda Coke Corporation employees, 
and 3) establishing an Environmental Health Education Center. We anticipate that the 
results of the epidemiologic studies will provide the residents of Tonawanda and Grand 
Island with the necessary information about the current burden of disease crucial for 
making rational decisions about initiatives to prevent these diseases in the future.  
Moreover, the Environmental Health Education Center will assist the community to 
translate these findings into action to reduce the disease burden going forward.  

 
SPECIFIC AIMS 
 
The specific aims (listed below) have not been modified as proposed in the original 
application. Currently, we are focusing our effort on the phase 1 specific aims.  In 
addition we are also engaged in preliminary planning for phase 2.      

Phase 1 (years 1 and 2) 

1) Determine the current community health status for the Town and City of 
Tonawanda and Grand Island by conducting a baseline health survey.  We 
will quantify the prevalence of all major health conditions (e.g., cardiovascular 
diseases, cancers, respiratory diseases, diabetes mellitus, and kidney disease).  
We will also obtain information on known and established risk factors such as 
smoking, diet, reproductive history, and family history of diseases. 
 

2) Characterize the extent of current ongoing exposure to benzene among 
residents of the Town and City of Tonawanda and Grand Island.  We will 
quantify urinary benzene metabolites (i.e., phenol, catechol, hydroquinone, 1,2,4-
trihydroxybenzene, t,t-muconic acid, and S-phenylmercapturic acid) in spot urine 
specimens to estimate current body burden of benzene. 

Phase 2 (years 3 to 10) 

3) Reconstruct historical exposure to air pollution using the AirData 
maintained by the US EPA and Geographic Information Science (GIS).     
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4) Initiate 10 years of active and passive surveillance in the cohort residents 
of the Town and City of Tonawanda and Grand Island to determine the 
incidence of chronic diseases and investigate potential associations with 
exposure to pollutants emanating from the Tonawanda Coke Corp.       

 
ACCOMPLISHMENTS (April 2017-October 2017) 
 
Research activities for this funding period continue to be directed toward planning and 
developing our research capacity to achieve the goals and specific aims described in the 
original proposal. These activities include hiring of project coordinator, Dr. Denise Feda, 
Ph.D., developing a study pilot protocol and questionnaire, and logistical planning for the 
collection and biological specimens. In addition to these activities, we have been 
developing and optimizing our protocols to assay urinary benzene and polycyclic 
aromatic hydrocarbon (PAH) metabolites and developing the community engagement 
plan that includes the Environmental Health Education Center, including community 
engagement. 
 
Pilot Study Development 
Participant Recruitment Strategy: We have developed a pilot study in collaboration 
with Circuit Clinical to compare the response rates for four recruitment strategies: 1) a 
traditional self-administered mailed approach; 2) a provider-based engagement 
approach; 3) a provider-based roster approach; and 4) an internet-based approach.  
This pilot project will inform us on the optimal recruiting approach for a larger study in 
which we plan to recruit up to 38,000 residents from Grand Island, the City and Town of 
Tonawanda to participate in a long-term prospective cohort study. We submitted our pilot 
study protocol that describes the first three recruitment strategies in June of 2017 to the 
University at Buffalo Institutional Review Board (UBIRB) and this protocol was approved 
on October 10, 2017.  We sent the pre-notification letters to 200 potential participants on 
October 12, 2017.  Based on the recommendation of our Administrative Advisory 
Committee, we have developed the fourth arm of our recruitment pilot study to assess 
the internet-based questionnaire collection approach. We plan to submit modification to 
the pilot study protocol on or about October 16, 2017. 
 
Questionnaire: As part of the pilot study, we developed a baseline questionnaire 
(appendix 1) that will be the primary instrument to achieve our specific goal 1, assessing 
the health status of the communities and potential associations between residential 
proximity to Tonawanda Coke Corporation and the prevalence of a myriad of self-
reported health conditions. This baseline questionnaire includes items on personal and 
family medical histories, residential history, life-style habits (e.g., smoking and alcohol 
intake), and occupational history. As noted above, we are developing both an internet-
based questionnaire that can be completed online at a secured website as well as a 
paper-based version. In addition, we have developed an information sheet (appendix 2) 
and a poster (appendix 3) to inform the involved communities about the health study. 
 
Initiation of Study Website: We have developed a website for the pilot study 
(www.ehsforwny.org) that outlines the scope and goals of the project. The website also 

describes how individuals can participate in the full study, once we are actively engaged 
in recruitment for the full study. We also developed an education section of the website 
to provide readers with more information on environmental health and the exposure 
related to coke oven emissions.  
 

http://www.ehsforwny.org/
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IRB protocol and approval for biospecimen collection: In addition to the questionnaire 
collection strategies, we also have obtained UBIRB approval to pilot the collection of 
blood and urine samples from 20 participants who respond to the questionnaire. This 
aspect of the pilot study will help inform on the logistical requirements for biospecimen 
collection, processing, and storage.   
 
Progress on Laboratory Assays: Biomarkers of Human Exposure to Benzene and 
Polycyclic Aromatic Hydrocarbons 
 
Biomonitoring of Benzene Exposure: Recent exposure to benzene is being assessed 
by measuring a profile of urinary benzene metabolites. Documenting the profile of 
benzene metabolites is potentially useful in assessing relative risk following benzene 
exposure. Authentic standards of six benzene metabolites were purchased including 
1,2,4-trihydroxybenzene, hydroquinone, catechol, trans,trans-muconic acid, phenol and 
S-phenylmercapturic acid. Five deuterium-labeled analogs serving as internal standards 
for quantification were also purchased including hydroquinone-d6, catechol-d6, 
trans,trans-muconic acid-d4, phenol-d6 and S-phenyl-mercapturic acid-d5. Method 
development is in progress using ISQ-LT GC-MS for benzene metabolite analysis. A 
preliminary GC-MS method is being optimized for separation of all metabolites and 
improving sensitivity of detection. Three derivatization reagents (N-
methyltrimethylsilyltrifluoroacetamide (MSTFA), Tri Sil-HTP reagent and 
hexamethyldisilzane (HMDS)) are being evaluated for efficiency, suitability and 
detectability in order to increase the sensitivity of measurement of all metabolites. 
Positive control samples will be prepared by spiking metabolites in pooled urine samples 
obtained from volunteers. Urinary creatinine and specific gravity will be determined as 
well. Levels of benzene metabolites will be adjusted with corresponding urinary 
creatinine and specific gravity.   
 
Biomonitoring of Polycyclic Aromatic Hydrocarbons (PAHs) Exposure: The levels 
of urinary monohydroxy polycyclic aromatic hydrocarbons (OH-PAHs) are a class of 
PAH metabolites used as biomarkers for assessing human exposure to environmental 
PAHs. Sixteen commercially available authentic standards were purchased. The list of 
standards includes: naphthalene metabolites (1-hydroxy- and 2-hydroxy-), fluorene 
metabolites (2-hydroxy-, 3-hydroxy- and 9-hydroxy-), phenanthrene metabolites (1-
hydroxy-, 2-hydroxy-, 3-hydroxy-, 4-hydroxy- and 9-hydroxy-), chrysene metabolites (3-
hydroxy-, 4-hydroxy- and 6-hydroxy-), 1-hydroxypyrene, 9-hydroxybenz[a]anthracene 
and 3-hydroxybenzo[a]pyrene. Four carbon-13 (13C) labeled analog served as internal 
standards for quantification were also purchased: 1-hydroxynaphthalene-13C6, 9-
hydroxyfluorene-13C6, 3-hydroxyphenanthrene-13C6 and 1-hydorxypyrene-13C6. Method 
development will be performed using Thermo TSQ8000 Evo triple quad GC-MS/MS. N-
methyltrimethylsilyltrifluoroacetamide (MSTFA) was chosen as the derivatization reagent 
for the measurement of all metabolites. Since GC-MS/MS is a highly selective mass 
spectrometric technique, detection parameters of each metabolite needs to be optimized 
individually. Six out of sixteen metabolites were finished. This optimization process will 
be continued for the remaining metabolites and 13C isotope-labeled internal standards. 
 
Scientific Advisory Committee  
 
We have been working to develop the charge of the Scientific Advisory Committee and 
identifying potential experts in selected disciplines to ensure the appropriate breath of 
knowledge.  Briefly, we envision three external advisory members as independent and 
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objective advisors to ensure the scientific rigor of the project. We are in discussion with 
potential committee members and we plan to have the committee constituted by mid-
November to assist us evaluating the results of the pilot study and finalizing the plans for 
the full study. 
 
Community Engagement and the Environmental Health Education Center 
 
Community engagement has proven to be quite challenging. We have repeatedly tried to 
engage with the Clean Air Coalition and have been unsuccessful in our efforts to date.  
In August, the Clean Air Coalition released a statement indicating that they are not 
willing to engage with us. We are concerned that this may adversely affect participation 
rates for the study.  Therefore, we will continue to invite representatives from the Clean 
Air Coalition to participate with the hope of finding common ground. 
 
As noted in our previous progress report we have been working closely with Jackie 
James Creedon, Citizen Science Community Resources, to establish linkages in the 
community. Our efforts in establishing and expanding community engagement with 
Citizen Science Community Resources are progressing, although not as rapidly as we 
had hoped. In response to the this slow pace, we have embarked on a re-invigorated 
community engagement strategy that depends less on the partnering with Citizen 
Science Community Resources, and more on engaging with other community groups.        
 
Over the summer, a second-year medical student worked with us to start gathering data 
about the community. He pulled US census data (gender, age, race, ethnicity, poverty 
states, education level, veteran status) was compiled for every census tract within the 
City and Town of Tonawanda and Grand Island. This allowed us to identify sub-
communities within the larger geography.  For example, there are two census tracts that 
have a larger proportion of African American residents than other census tracts. 
Community stakeholders (health care providers, churches, community based 
organizations) were identified mapped by census tract. These efforts allow us to 
prioritize areas for outreach. We will also be able to map respondents to these sub-
communities and identify whether we have a representative response to the baseline 
questionnaire. 
 
We have created a plan for community engagement that involves conducting focus 
groups to gather the voice of the community. We are also exploring how to join existing 
coalition groups and participate in community events to increase community 
engagement, communication, and to develop the education center by and for the 
community.  
 
PERSONNEL 
 
Dr. Denise Feda, Project Coordinator, was hired and started in May of 2017. Dr. Feda 
holds a Ph.D and M.S. in Environmental Health Sciences from the University of 
Minnesota, and has extensive experience in running day-to-day research activities of 
large cohort studies. 
 
Lai-Har Chi, Laboratory Technician, effort was increased to 100% effort to complete 
optimizing the biomarker analyses needed for this project.   
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PLANS 
 
In the next six-month reporting period, we will complete the pilot study and finalize our 
overall recruitment strategy in consultation with the Scientific and Community Advisory 
Committees. After receiving feedback from these committees, we will then submit our 
protocols to the UBIRB for approval prior to enrolling study participants.  
 
We developed a pilot website that provides an overview of the project as well as the 
goals and the ways in which individuals can participate in the study.  We plan to continue 
developing and improving the website.  In addition, we will be evaluating a proposal from 
Circuit Clinical to develop a web-portal through which participants will be able to access 
a secure site to complete study questionnaires, including the baseline questionnaire and 
all follow-up questionnaires.     
 
We are also beginning to formalize our exposure assessment strategies and metrics that 
include evaluating approaches to integrate the urinary metabolite data, a marker of 
recent exposure, with ambient measurements to better characterize cumulative 
exposure to PAHs and benzene.   
 
We plan to initiate the retrospective occupational cohort study of Tonawanda Coke 
Cooperation employees as soon as we have finalized the planning of the prospective 
cohort.  
 
We will continue working to establish a Community Advisory Committee to guide the 
development of the Environmental Health Education Center.  We will implement our 
community engagement plan and learn from the community what they would find useful 
and in what formats. This will enable us to move forward with hiring a Director to lead 
these efforts.   
 


