
 

Environmental	and	Water	Resources	
Engineering	Seminar	Series	Presents:	
Thursday,	May	6th	2021,	3:30-4:30pm	

Produced water is the largest waste stream associated with oil and gas operations. This complex fluid contains petroleum 
hydrocarbons, heavy metals, salts, naturally occurring radioactive materials (NORMs) and any remaining chemical additives. In the 
United States, west of the 98th meridian, the federal National Pollutant Discharge Elimination System (NPDES) exemption allows 
release of produced water for agricultural beneficial reuse if it is of “good enough quality.” Due to the complex and variable 
composition of produced water as well as the variations in permit effluent limits and treatment approaches, the downstream 
impacts of NPDES produced water releases are not fully understood. 

The first part of my talk will discuss if the current NPDES produced water permit effluent limits are adequate and, if not, to identify 
additional steps that can be taken to improve water quality. I will show results from a detailed chemical and toxicological analysis 
conducted on a stream composed of produced water released for agricultural beneficial reuse. In response to the observation that 
attenuation of organic chemicals increased in wetlands, constructed wetlands downstream of three different NPDES produced water 
discharges were evaluated for their viability to polish produced water.  

The second part of my talk will focus on the potential for reusing produced water for crop irrigation. Produced water (PW) is typically 
injected into deep disposal wells; however, concerns related to groundwater pollution, water scarcity and sustainability have 
motivated the industry to develop alternative reuse options. Recently, crop irrigation has emerged as an attractive PW reuse option, 
but the impact on plant immune response is not known. I will present data from a 3-month greenhouse pot study in which spring 
wheat was irrigated with different levels of produced water. The wheat leaves were inoculated with either bacterial or fungal 
pathogens and changes in pathogenesis-related PR-1 and PR-5 gene expression were measured from the leaf tissue. This study 
provides the first evidence that plant disease resistance is reduced due to irrigation with reused PW, which could have negative 
implications for food security. 
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Background	
Thomas Borch is a Professor in the Department of Soil and Crop Sciences at Colorado State 
University (CSU) and a Nutrien Distinguished Scholar of Agricultural Sciences, and he holds 
joint positions in the Department of Chemistry and the Department of Civil and 
Environmental Engineering at CSU. He is internationally recognized as an authority on soil 
and water processes that affect the fate and transport of emerging contaminants, pesticides, 
nutrients, fertilizer, metals, and natural organic matter. He currently studies the potential 
environmental impacts of energy production (including hydraulic fracturing), contaminant 
uptake in food crops, management strategies for citrus greening disease, treatment and 
reuse of non-traditional water for agricultural irrigation, and the molecular mechanisms 
responsible for carbon cycling in soils affected by permafrost thaw, wildfire and agriculture. 
He has published more than 85 peer-reviewed articles and received several prestigious 
awards such as the SSSA Marion L. and Chrystie M. Jackson Soil Science Award and the 
CAREER Award from the National Science Foundation. 
 
 

 


