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LIFE CYCLE ASSESSMENT OF TYLOSIN AND CHLORTETRACYCLINE
ANTIMICROBIAL USE AT SWINE PRODUCTION FACILITIES
STONE, James1, AURAND, Katie1, DOLLARHIDE, Christopher2, JINKA, Ramith1, THALER, Robert3, CLAY, David4, and CLAY, Sharon5, (1)
Dept of Civil and Environmental Engineering, South Dakota School of Mines and Technology, Rapid City, SD 57701, james.stone@sdsmt.edu,
(2) Dept of Chemical and Biological Engineering, South Dakota School of Mines and Technology, Rapid City, SD 57701, (3) Dept of Animal
and Range Science, South Dakota State University, Brookings, SD 57007, (4) Dept of Soil Sciences, South Dakota State University,
Brookings, SD 57007, (5) Dept of Plant Sciences, South Dakota State University, Brookings, SD 57007

This study investigates the environmental effects associated with tylosin and chlortetracycline (CTC) antimicrobial sub-therapeutic use within
upper Midwestern US swine production facilities following life cycle assessment (LCA) methodology. Environmental LCA-associated impacts
were modeled using SimaPro and assessed using EcoIndicator 99 for antimicrobial manufacturing, feed blending and transport, metabolic and
manure emissions, and facility operations for starter, grower, and finishing swine operations. LCA results suggest current high energy
demands associated with manufacturing processes and large transport distances to producers of CTC and tylosin increased disability adjusted
life year (DALY) climate change impacts compared to no antimicrobial use. Feeding CTC resulted in several local positive changes including
increased feed utilization and reduced manure greenhouse gas emissions. However, these positive changes in the local environment did not
offset negative global impacts associated with material manufacturing and transport. Using renewable energy sources for production and
transport would result in net environmental enhancement.
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