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Nutrient Management Educational Support 
Program…A five-year review  

The Situation 
Livestock production is a major industry in North 
Dakota with approximately 1,690,000 cattle, 151,000 
hogs, and 73,000 sheep being inventoried annually 
on over 31,900 farms. The manure produced by 
these livestock is identified as a major source of 
surface water contamination in many watersheds 
across the state. According to the North Dakota 
2018 Integrated Water Quality Assessment Report, 
26,439 acres of lakes and reservoirs are impaired by 
nutrient loading of which animal feeding operations 
(concentrated livestock feeding and wintering 
operations) are a source.  
 
Geographically, North Dakota has two distinct 
livestock production areas. The eastern portion of 
the state has a more rolling topography and receives 
higher rainfall giving rise to potholes and more year-
round flowing streams with an increased risk of 
frequent water runoff events in the watersheds. The 
western portion of the state has a steeper 
topography and receives significantly less rainfall but 
is prone to higher intensity of runoff during the less 
frequent events. The precipitation and topography 
split also dictates two different cultures of livestock 
production.  
 
The NDSU Nutrient Management Educational 
Support Program, under the direction of the current 
Livestock Environmental Management (LEM) 
Specialist, has evolved since its inception 22 years 
ago. The focus has shifted from regulatory 
compliance issues and proper manure application to 
alternative livestock feeding options and the 
characteristics of handling livestock manure once it 
is contained in North Dakota’s climate. Along with 
numerous invited talks, the specialist coordinates 
annual events such as the North Dakota Custom 
Manure Hauler Training and Composting  
 

Demonstration Days. These events target not only 
producers, but also 319 Watershed Coordinators, 
NRCS and NDSU Extension personnel. For the past 
five years the program has had a consistent FTE. 
This report will show the reach and impact having a 
focused manure management Extension specialist 
can have on stakeholders of North Dakota. 
 
Extension Response 

 
 

Public Value Statement 
Educating and assisting crop and livestock producers in adopting nutrient management practices specific to 
manure will reduce adverse impacts on water quality leading to increased confidence and acceptance of 
agricultural practices by the public. 
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Impacts and Feedback 
The following are impacts and feedback from three 
selected programs (youth program, in-service format 
and general manure management) from 2015 
through 2019. 
 
Eighty third- and fourth-grade students at a low-
income school in the Fargo School District 
participated in the pilot program Kids, Compost, 
Crops and Consumption. This program consisted 
of six lessons: livestock production, compost and 
manure, soils, plant growth and human nutrition with 
a review at the end to complete the cycle. Follow-up 
evaluations were completed by 63 students three 
months after the last lesson and indicated students 
applied the knowledge they gained: 

• 73% planted the square-foot garden that 
was provided by the program. 

• 37% harvested the plant and the majority 
ate it as a salad. 

• 57% planted another garden besides the 
one the program provided. 

• 62% had a parent participate in the garden 
activity. 

• 29% consumed 2 serving of vegetables per 
day during the summer break months. 

 
Teacher feedback 

• “The most valuable part of the program was 
exposing the students to agriculture in ways they 
have not experienced. Very hands-on and having 
something to take home to try was excellent. As 
one student said, ‘Showing us real life.’” 

• “I noticed the kids were attentive and really 
participated in discussions.” 

 
After the pilot, Kids, Compost, Crops and 
Consumption was turned into a packaged program 
and has been used in nine counties in North Dakota 
and by one educator in Minnesota and is available to 
NDSU Extension agents, educators and Soil 
Conservation Districts for the 2020 programing year. 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
When the 2012 equine inventory for ND was 
compiled by the National Agricultural Statistics 
Service, five counties were home to 25% of the total 
inventory for the state. In 2015, the LEM program 
along with NSDU Extension agents hosted Equine 
Encounters in three of those counties. These 
workshops were geared toward small-scale, urban 
equine owners who have lesser manure 
management experience. Fifty-seven percent of the 
attendees increased their knowledge of proper 
manure management techniques and 98% of 46 
respondents said they would attend another meeting 
if offered the following year. In 2016 a fourth county 
was added and the workshops were hosted again. 
This time we added in-field activities (pasture walk, 
weed ID, compost bin how-to) to go along with the 
education. When asked to list one behavior they 
intended to change within 3, 6 or 12 months as a 
result of the workshop, 35% of participants 
responded they were going to compost their equine 
manure. 
 
Most of these small-scale equine owners are also 
found near urban areas and are at risk for 
stockpiling excess livestock manure because of 
minimal land for application and limited space for 
winter feeding. For the next three years, starting in 
2020, the Equine Encounter workshops will be 
hosted in five ND counties in the spring and fall. The 
overall goal will be to improve manure and land 
management techniques to help sustain a small but 
growing sector of the livestock industry. 
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Composting manure has been a major focus for 
the past five years. The LEM program hosts at least 
one hands-on composting workshop each year 
where participants can view compost at various 
stages, sample for moisture, monitor temperatures 
and see how a compost turner operates. These 
workshops are typically hosted at the NDSU 
Carrington Research Extension Center. Because of 
these workshops the LEM program has connected 
with producers in the state and aided in decisions as 
they purchased compost turners or spreaders, 
started using compost as a soil amendment, 
attended national composting workshops, and 
started compost businesses. The format of the 
workshops has evolved to include producers as the 
host sites. In 2019, two producers hosted workshops 
in the northeast and northwest regions of ND. 
Because of the continued interest in composting 
manure in ND, a $50,000 North Central Region 
Sustainable Agriculture Research and Education 
grant was awarded to NDSU LEM and University of 
Minnesota Manure Management Extension 
programs for workshops in 2020 and 2021 which will 
include the help of four producer-composters. 
 
The following is feedback from a composting 
business: 

• “The most useful part of working with NDSU 
Extension and CREC has been the wealth of 
resources and depth of knowledge that the 
professional staff provided to us through the 
service. Through printed materials, we could 
dive deeply into programs, grant 
opportunities and educational offerings, then 
follow internet links to even more 
information. During in-person meetings, we 
were able to ask specific questions and trust  

 

 
 
that the advice and guidance provided to us by 
Mary Berg [Keena], and other staff members, 
was based on current, top of the line research 
directly related to our business. Mary's 
availability to meet and willingness to share her 
fund of knowledge - and passion about manure 
management - on multiple occasions has been 
greatly appreciated by us all!”  

 
Primary Contact 
Mary Keena 
Extension Specialist, Livestock Env. Mgmt.  
Carrington Research Extension Center 
PO Box 219, Carrington, ND 58421 
(701) 652-2951 
Mary.Keena@ndsu.edu  
 
Collaborators 
Numerous NDSU Extension Agents, Specialists and 
Researchers, Research Extension Centers, 
Regional University Extension Organizations 
 
Non-Extension Collaborators 
Numerous ND Farmers and Ranchers 
ND Department of Environmental Quality 
ND 319 Watershed Coordinators 
ND Natural Resources Conservation Service 
ND Soil Conservation Districts 
ND Stockmen’s Association  
ND Department of Agriculture 
ND Soybean Council  
ND Corn Council  
K2S Engineering 
Dehaan, Grabs and Associates Engineering  
Livestock and Poultry Environmental  

Learning Community  
 
Resource Links 
www.ag.ndsu.edu/lem  
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