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Introduction
Grain entrapments continue to be a significant and deadly danger on crop farming operations. According to the Purdue Agricultural Confined Space Incident Database (PACSID), grain entrapments have been steadily increasing over the past 10 years (Field, Issa, & Cheng, 2015). Farmers may enter grain storage bins in order to manage their product, and if the grain bin and equipment are not secure, one could find themselves quickly submerged in grain. In fact, it only takes four or five seconds to become helpless in flowing grain, and less than 20 seconds to become completely submerged (Field, B., n.d.). Time is critical when working with a grain entrapment. Firefighters are often the first to arrive on the scene of an entrapment, meaning it is necessary for first responders in rural areas to receive adequate training on rescuing a victim. Volunteer departments are often the most proximal to the farm, as well as often being underequipped and undertrained for the event.
In order to meet the needs of an ever-growing population, grain operations will be pushed to a level of efficiency that can create potentially hazardous environments. Farmers and first responders must understand the risks encountered on grain operations, as well as the specific rescue equipment needed for accidents on these farms. The innovative idea proposed here utilizes educational outreach trainings and materials to aid first responders in developing life-saving skills that are exclusive to accidents within the agricultural industry, while also exploring new techniques and products available to first responders and farmers. This idea aligns with Research Priority Two of the 2016-2020 American Association for Agricultural Education Research Agenda: New Technologies, Practices, and Products Adoption Decisions (Lindner, Rodriguez, Strong, Jones, & Layfield, 2016).

How it Works/Methodology

Researchers and firefighters worked in unity to create a comprehensive analysis of Grain Rescue Tubes, a life-saving device that allows first responders to move grain away from an entrapped victim to prevent further engulfment and extract them from the bin. The Grain Bin Entrapment project provided the funds to purchase the 10 most commonly used grain rescue tubes that are popularly utilized by first responders; these tubes were analyzed for physical characteristics (i.e. weight and type of material), ease of operation (e.g. storage space needed), and time to rescue the individual (from rescue truck - to bin - to human rescue) . In addition, supplemental materials were purchased that are used to aid firefighters in the rescue process, including drill-powered handheld augers, rope and pulley systems, and grain walking shoes. The process of purchasing this equipment was used as an educational tool to assist first responders in making the best decisions for their program when dealing with grain entrapments. Only materials that would be available to these departments for purchase were used in the exercise.	Comment by Vincent, Stacy: Write this as if it was already conducted since it will by the time it is viewed in February. Also, focus on the purchase of the materials as a way to assist first responders in making the best decisions for their program when dealing with grain entrapment. 	Comment by Microsoft Office User: I didn’t really understand what you meant here, I tried to incorporate it into the last sentences of this paragraph

A training at the end of harvest season on a farm site in Central Kentucky was conducted for community-led partner, the Dixie Fire Fighters Association (a training cohort, representing fire fighters in a 12-county region). Community members, firefighters, representatives from companies selling entrapment equipment, experts in rescue, grain bin manufacturers, legislatures, and agricultural educators were in attendance to assist, educate, evaluated, and collect feedback on the equipment sampled. The comprehensive training session included real-world scenarios that a firefighter might encounter. Utilizing all 10 rescue grain tubes, the fire fighters engaged in a grain entrapment rescue mission with live and mannequin humans to represent conscious and unconscious victims. Prior to each rescue scenario, each team of fire fighters were provided with 15-minutes to review the next rescue tube and determine a plan for implementation. Agricultural educators and experienced rescue personnel provided feedback and correction to first responders as they navigated the scenarios. Data collected from the event was compiled into a comprehensive manual that will serve as a guide to the equipment and rescue strategies. This manual is being distributed to fire departments and farmers across the country to allow others in crop producing areas to make informed decisions when investing in rescue equipment. 

Results to Date/Implications

This innovative idea was first established through a collaboration of the Dixie Regional Firefighters Association, the Kentucky Department of Agriculture – Agricultural Education Division, the Southeast Center for Agricultural Health and Injury Prevention (SCAHIP) and the University of Kentucky Agricultural Education program. Following the initial trainings, the Dixie Firefighters and the Kentucky Department of Agriculture obtained comfortability to provide similar trainings for rural fire departments across the state who might encounter a grain entrapment. The travelling training program for community-led fire departments have developed into local partnerships supporting farmers. The information collected is being developed into an informational guide so all communities in eight southern states will have to assist in their rescue equipment purchasing decisions. 

Future Plans/Advice to Others

It is the desire of the researchers that the informational guide and manual be available for teachers throughout the United States through web and agriculture media approaches. The monitor of the manual is necessary, to maintain validity as the industry continues to expand. As new rescue devices are developed, and revised, further assessment should be done to keep record of the comparative effectiveness of various equipment, as well as a guide for proper use. The innovative project hopes to educate first responders to increase trainings on entrapments; utilize agricultural education to assist in best practices for delivery; and allocate funds to providing equipment needed to rescue a victim.

Cost/Resources Needed

One of the deterring factors in purchasing a grain rescue tube is cost. This innovative idea required the use of 10 grain entrapment safety devices to make the best judgment of what device best serves a community’s need; thus, the agricultural education program at the University of Kentucky received a grant of $28,000 to purchase materials from distributors (including shipping and processing fees); compensate employees of the project; and cover travel expenditures. The location for the training, consisting of filled grain bins, was voluntarily contributed by a farmer located in the central region of Kentucky for grain production. 

References

Field, W. E. (n.d) Beware of Flowing Grain Dangers. Purdue Extension Publication, S-77.

Field, W. E., Issa, S., & Cheng, Y. H. (2015). Summary of US agricultural confined space-related injuries and fatalities and comparable international findings. In Proceedings, IV International Conference Ragusa SHWA," Safety Health and Welfare in Agriculture, Agro-food and Forestry Systems," September 8-11, 2015 Lodi, Italy (pp. 224-233). Ragusa SHWA.
Lindner, J. R., Rodriguez M. T., Strong, R., Jones, D., Layfield D. (2016) American Association for Agricultural Education National Research Agenda: 2016-2020. Gainesville, FL: Department of Agricultural Education and Communication. p. 19-27.

