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RESEARCH PROBLEM AND PURPOSE 

 The February 2023 East Palestine, Ohio chemical spill and fires—triggered by the 

derailment of a Norfolk Southern freight train carrying hazardous material—brought on a regional 

environmental crisis [1]. After the train derailment, hazardous material was observed contaminating 

local creeks. On February 6, 2023, responding agencies conducted a controlled vent and burn of 

the remaining material, depositing soot throughout the surrounding area [1]. After the crisis, 

community members were concerned about their safety, the extent of environmental contamination, 

and what protective actions to take. For example, gaps in identifying and communicating the long-

term risks to private wells and the lack of indoor safety assessments left community members 

unsure how to respond [2]. In turn, residents became worried with the limitations of air, water, and 

soil sampling procedures, the communication of testing results, and the subsequent lack of adequate 

safety information to inform household decision-making [3].  

 Such issues emphasize the importance of evidence-based, protective action 

recommendations (PARs) provided by responding agencies in a crisis, which help to steer public 

behavior in a manner consistent with risk [4]. In the absence of PARs, community members are 

likely to proceed out of an abundance of caution—taking actions that may or may not be consistent 

with the potential hazard—based on individual perceptions of risk [4]. At best, this may result in 

unnecessary action which could increase demand for emergency resources. At worst, households 

may not act, even when such action is necessary to ensure health and safety [4-5]. While previous 

work has investigated the adherence to PARs and the effectiveness of risk communication in a 

water crisis [6-8], there is limited research on protective actions during industrial crises, where 



complex sampling and testing may be required, as household guidelines, for example, on indoor 

air quality, may be lacking [9]. 

 Here, we seek to understand people’s experiences with air, water, and soil sampling and 

testing, one pathway through which households seek more information in industrial disasters. 

Specifically, we identify connections between people’s perceptions and experiences and if they 

requested sampling and testing after the East Palestine chemical spill. To do so, we conducted a 

community survey in Ohio, Pennsylvania, and West Virginia (n = 259). We investigated 

relationships between household sampling requests and: 1) environmental impacts (e.g., the 

presence/absence of soot or smells in the home), 2) information about risks (e.g., whether 

households were told by responding agencies to evacuate), 3) perceptions about response (e.g., 

perceptions of trust and expert knowledge), and 4) respondents’ degree of community engagement. 

It is imperative to study the factors that motivate requests for sampling and testing, as this can 

reveal policy leverage points that ensure households have adequate safety information for decision-

making, and that households are treated equitably in their requests for information. 

 

METHODS 

 We conducted a community survey to understand people’s perceptions and experiences 

related to water, home, and air impacts after the East Palestine chemical spill and fires. To 

participate, people must have been 18 years or older and lived or worked in one of the eligible 

counties on or after February 3, 2023, the start of the crisis (see Figure 1).  

 
Figure 1. East Palestine train derailment survey geographic area. Percent shows the makeup of 

respondents from each county. 



 The survey was conducted from approximately July 20 to September 20, 2023. Community 

members were able to complete the survey online or by hand. To recruit participants, flyers were 

distributed to businesses and mailed to residents. We received 259 valid survey responses. The 

majority of respondents were from Columbiana County, Ohio (72%), where the derailment 

occurred. Most participants were homeowners (80%). The median household income of 

respondents was between $50,000-$74,999 and the median age of respondents was between 45-

55—similar to the median age and income in the counties of interest [10]. The study was reviewed 

by the Institutional Review Boards at the University of Illinois Chicago, Purdue University, and 

Cleveland State University.  

To investigate the relationships between requests for sampling and testing with household 

impacts, perceptions, and experiences identified above, we performed: 1) chi-squared tests of 

independence for categorical (binary) variables and 2) Spearman’s rank correlation for the ordinal 

variables (see Table 1 for variable information). The p-values below α = 0.05 were considered a 

statistically significant association.  

 
Table 1. Selected variables for chi-square tests of independence and categorical comparisons 

 
Group Name Type Categories 

Outcome of 
Interest Requested sampling and testing Categorical Yes, No 

Environmental 
Impacts/Cues 

Told there may be contamination 
inside home Categorical Yes, No 

Noticed a new smell inside home Categorical Yes, No 
Noticed soot inside home Categorical Yes, No 

Information 
About Risks 

Told to evacuate by officials  Categorical Yes, No 

Perceptions of risk 
communication effectiveness 
(e.g., if guidance was explicit and 
clear) 

Ordinal 
Likert (average): Strongly 
Disagree, Disagree, Neutral, 
Agree, Strongly Agree 

Told that staying in home was 
unsafe  Categorical Yes, No 

Told drinking water was unsafe Categorical Yes, No 

Perceptions 
About 
Response 

Perceptions of trust (e.g., in 
agencies, media, or community 
groups) 

Ordinal Likert (average): Very Low, Low, 
Medium, High, Very High 

Perceptions about expert 
knowledge (e.g., officials, media) Ordinal 

Likert (average): Not at all, Very 
little, Neutral, Somewhat, To a 
great extent 

Community 
Engagement 

Perceptions of equity and fairness 
(e.g., if decision-making was fair) Ordinal 

Likert (average): Strongly 
Disagree, Disagree, Neutral, 
Agree, Strongly Agree 



Level of community engagement 
(e.g., community meeting 
attendance) 

Categorical Yes, No 

 

KEY FINDINGS AND IMPLICATIONS 

The results of the community survey (n = 259) show that half (50%) of the respondents 

requested air, water, or soil sampling. Of those who requested sampling, 62% received the sampling 

and results. Of those who received results, 73% found them hard to understand and 75% lacked 

trust in the results. Predictably, requests for air, water, or soil sampling services originated mostly 

from the zip code that includes East Palestine, OH (44413; 73%). Table 2 shows results of the chi-

squared tests and Spearman’s rank correlation. 

 

Table 2. Results for chi-squared tests of independence and Spearman’s rank correlation with 

requests for air, water, or soil sampling and testing (* indicates significance using a 0.05 level) 

Name1 P-Value Correlation 
Physical Impacts  

Told there may be contamination inside home 0.00025* NA 
New smell inside home 0.00027* NA 
Noticed soot inside home 0.00215* NA 

Information About Risks  
Told to evacuate 0.00010* NA 
Perceptions of risk communication effectiveness 0.00001* -0.323 
Told that staying in home was unsafe 0.21793 NA 
Told drinking water was unsafe 0.44226 NA 

Attitudes Towards Response  
Perceptions of trust 0.01417* -0.182 
Perceptions about expert knowledge  0.00885* -0.194 

Community Engagement  
Perceptions of equity and fairness 0.00000* -0.406 
Level of community engagement 0.00023* NA 
1 Categorical (binary) variables (Table 1) report chi-squared test p-values; ordinal 
variables (Table 1) report Spearman’s rank correlation p-values and correlation, both with 
requests for sampling and testing categorical (binary). 
 

Unsurprisingly, results show a significant association between households that were told 

to evacuate (about 53% of participants) and requests for testing and sampling. Household impacts 

such as noticing soot or a new smell inside their home were associated with requests for sampling 

and testing. We also found being told by responding agencies that there may be contamination 

inside one’s home (10%) was associated with requesting sampling and testing. In this case, 

individual experiences provide evidence consistent with risk. However, only 62% of those 



participants that requested sampling and testing based on these experiences received it, indicating 

that gaps in the frameworks for sampling and testing may have impacted the detection of hazards. 

Community engagement was also found to be significantly associated with sampling and testing 

requests. Half of the respondents (50%) attended community meetings, where about 15% gave 

public comments. Concerns voiced at community meetings may have driven testing requests [e.g., 

11]. 

Many respondents indicated that they perceived low risk communication effectiveness. 

Communication effectiveness was measured by the extent to which respondents perceived that 

official guidance addressed their questions about: 1) the specific risks involved; 2) the location of 

impact; 3) specific safety guidance; 4) the timing for these recommended actions; and 5) whether 

an authoritative source was cited [4]. The perceptions of ineffective risk communication were 

correlated with requests for sampling and testing. When people indicated they requested sampling 

and testing, they most frequently indicated they disagreed or strongly disagreed that risk 

communication was effective. Furthermore, lower perceptions of equity, fairness, and trust also 

presented a statistically significant correlation with requests for sampling and testing.  

 Unexpectedly, these results show that respondents who requested sampling and testing 

categorically felt that both risk communication effectiveness and equity and fairness were poor in 

comparison with those that did not request these services (see Figure 2). Further investigation of 

these connections of risk communication effectiveness with perceptions of equity and fairness may 

reveal leverage points for policy interventions to ensure equity in environmental disaster response.

 
Figure 2. Categorical relationships between perceptions of equity and fairness and effective risk 
communication from Table 3 and associated requests for sampling and testing. Perceptions of 



“equity and fairness” in crisis response and “risk communication effectiveness” scores range from 
(Likert Scale): Strongly Disagree = 1, Disagree = 2, Neutral = 3, Agree = 4, Strongly Agree = 5. 
e.g., respondents “disagree” that risk communications were effective, or “disagree” that the crisis 

response was equitable and fair. 
 

CONCLUSIONS AND NEXT STEPS 

 Our results indicate that gaps in sampling and testing may have impacted the detection of 

contamination and subsequent protective action guidance. The results of our study help to shed 

light on what factors are associated with people seeking environmental sampling. Findings can 

inform guidelines and resources to aid responding agencies as they design, conduct, and 

communicate sampling plans to communities experiencing industrial disasters. Future work will 

expand on these results to model multiple protective action responses, including use of air 

purifiers/replacement of filters and relocation. We will also investigate connections to post-disaster 

water insecurity [12] in industrial crises and drivers of emergency water resource needs [13-14]. 

As with any study, there were limitations. About 19% of responses were incomplete and about 14% 

had missing values, and so final analysis excludes these records. Lower technology adoption rate 

among older, rural community members may limit survey response. To mitigate this issue, we used 

hardcopy survey mailers as well as online survey tools. Further, we also conducted more than 50 

semi-structured interviews with community members to understand stories and experiences in more 

detail, minimizing technological issues inherent to surveys. 
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