
The Challenge
Sustaining resilient food production requires careful 
management of multiple resources, including healthy 
soils, fertilizers, and water for irrigation.  Inefficient use 
of these resources depletes water supplies, pollutes 
surface waters, and over the long term increases costs for 
producers –and ultimately for consumers, too.  Clean water 
and healthy soils are key to maintaining good economic 
as well as environmental conditions for all residents of 
agricultural communities and their downstream neighbors.  
Drought, extreme rainfall events, and climate change all 
pose formidable challenges in this context.  Therefore, 
prudent resource management is necessary to balance 
these various needs and ensure a steady supply of 
food while sustaining livelihoods and quality of life.

The Approach
Gemini, together with their partners at Waggoner 
Engineering, Inc., have been conducting Watershed 
Assessments in agricultural areas across the State of 
Mississippi as part of both the Mississippi River Basin 
Healthy Watersheds Initiative (MRBI) and the National Water 
Quality Initiative (NWQI), both under the US Department 
of Agriculture’s Natural Resources Conservation Service 
(NRCS). These programs promote the adoption of 
conservation systems designed to maintain soil health, 
reduce erosion, nutrient runoff, source water protection, 
wetland restoration, wildlife habitat enhancement, and 
enhance  agricultural productivity  at a small watershed scale. 

The Results
So far 26 Watershed Assessments have been completed, 
mostly within the heavily agricultural and highly productive 
Mississippi Delta Region.  Within each watershed, 
we have identified CSAs for Nonpoint Source (NPS) 
pollution, where BMPs are likely to be most cost-effective.  

Each Watershed Assessment:

• evaluates existing conditions from available data, 

• identifies opportunities to improve water quality, 

• estimates pollution reductions from current & planned 

Best Management Practices (BMPs), 

• identifies Critical Source Areas (CSAs) to be targeted 

with BMPs to reduce pollution, 

• projects the range of uncertainties in expected pollutant 

load reductions, resulting from both hydrological 

variability and variations in BMP efficiencies, and

• plans outreach to and communication with 

stakeholders, including local residents, landowners, and 

farmers. 

Promoting Win-Win Solutions
Our planned outreach efforts include promoting win-win 
solutions, which can reduce costs and improve yields for 
producers, while at the same time reducing NPS pollution 
and thus improving water quality and providing source 
water protection.  For example, informing farmers about 
already proven approaches that optimize the timing and 
amount of irrigation water use (left) will likely enhance 
participation in these voluntary conservation efforts.  
Such win-win strategies, which offer economic as well as 
environmental benefits, are particularly important today, 
with prices inflating for both producers and consumers. 

Quantifying Risks and Uncertainties
Gemini-Waggoner has further taken the initiative in 
developing new ways to quantify risks and uncertainties 
in the degree of pollutant load reductions that can be 
expected, and hence in the degree to which BMPs are likely 
to improve water quality.  That’s one small but important 
step towards ensuring resilient agricultural production and 
consistently good water quality, in wet as well as dry years. 

We have completed 26 Watershed Assesse-
ments for the areas shown in light blue, all with-
in the heavily agricultural Mississippi Delta re-
gion (shown in yellow) of the Sate of Mississippi. 

Systems such as sprinklers (upper & lower left) and 
optimized furrow irrigation (lower right) increase 
the efficiency of irrigation water use, thereby 
reducing overall water use and associated pollution, 
as well costs for producers.  This ultimately 
benefits consumers by keeping prices down 
while making food production more sustainable. 


