
M.L. 2010 Project Abstract 
For the Period Ending June 30, 2014 

Project Title:   Ecosystem Services in Agricultural Watersheds 
Project Manager:  Kylene Olson Terry VanDerPol 
Affiliation: Chippewa River Watershed Project  Land Stewardship Project  
Mailing Address:  629 North 11th Street, Suite 17 301 State Rd, Suite 200
City / State / Zip: Montevideo, MN 56265 Montevideo, MN 56265
Telephone Number:   320 269-2139 X116 320 269-2105 X 13
E-mail Address: kylene@chippewariver.org               tvdp@landstewardshipproject.org
FAX Number:   320 269-6593 320 269-2190 
Web Site Address: http://www.chippewariver.com www.landstewardshipproject.org

FUNDING SOURCE:  Environment and Natural Resources Trust Fund 
LEGAL CITATION: M.L. 2013, Chapter 52, Section 2, Subdivision 17 and M.L. 2010, 

Chp. 362, Sec. 2, Subd. 3i 
APPROPRIATION AMOUNT:  $247,000 
Overall Project Outcome and Results 

The Chippewa River Watershed (CRW) subbasin of the Minnesota River has extensive corn 
and soybeans, grazing livestock, diminishing longer crop rotations and natural systems. Stream 
and lake impairments in the CRW include turbidity, bacteria, and excessive nutrients. The 
LCCMR project is part of the ongoing Chippewa 10% Project (C10)  that includes: stream 
monitoring, mapping sensitive areas, modeling cropping systems with historical and future 
climate to predict changes and extensive farmer engagement through individual contacts, 
organizing four farmer learning networks and connecting farmers to markets, conservation 
incentives and technical assistance. We held a total of twelve educational events attracting 494 
people with Environment and Natural Resources Trust Fund (ENRTF) and other funding. 
Partners developed four networks working with 63 farmers and landowners on 8500 acres with 
ENRTF and other funding. These will continue and grow past the completion of this project.  
Networks and events developed during this time with assistance from other funding, as detailed 
in the report, include: 

 Women Caring for the Land network with 15 women landowners engaged in 
conservation efforts on their land  

 Nitrogen management network with 8 farmers utilizing soil tests, corn stalk nitrate 
tests and nitrogen management strategies 

 Soil Health workshop with 270 attendees 

The goals for the ENRTF project were to identify sensitive fields on 10% of corn and soybean 
fields, engage landowners with information about benefits of diversification, including available 
conservation incentives and markets, and monitor for changes on fields.   
ENRTF funds and other funding accomplished these deliverables to achieve the goals: 

 Mapped three focal areas based on water quality monitoring, multi-year crop 
rotations and scenarios for diversifying 110,000 acres to rotational grazing, forage 
strips at the toe of steep fields, longer rotations on poorer soils or cover crops;  

 Calculated Ecosystem Service Coefficients (ESC) using the Agricultural Production 
Systems Simulator model for localized future climate and included warm season 
grass and grazing operations; 

 Modeling predicted decreases of 16% sediment load  and 7% NO2-NO3 nitrogen 
load when converting sensitive fields to perennial crops  

 Integrated ESC into the Hydrologic Simulation Program – Fortran for the CRW; 
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 Conducted one-on-one interviews and follow-up with 74 landowners; 
 Networks developed included: 

o The 25-landowner Simon Lake Challenge, a landscape-scale grazing network 
on 6,000 acres; 

o Cover crop network of 15 farmers on 943 acres; soil biological activity was 
monitored with soil tests on 150 acres, showing higher soil moisture from 
cover crops resulted in higher biological activity in the fall;  

 Five educational events attracting 165 people;  
 Published multiple articles and a website 

(http://landstewardshipproject.org/stewardshipfood/foodsystemslandstewardship/chip
pewa10 ). 

Project Results Use and Dissemination  

1. Information has been used in several ways. 

Within the team and beyond, interaction with research scientists, agency personnel, farmers 
and nonprofit staff create opportunities for longer-term engagement.  These opportunities may 
help bring about land management and landscape changes that result in increased ecosystem 
goods and services along with better community support. 

We have learned together that: 
 There are many benefits associated with grazing systems and longer-term rotations.   
 Riverine or stream systems can be very flashy in terms of flow, and by extension, 

ecosystem services the more corn and soybeans dominate the landscape.  
 Market signals can sometimes be amplified, distorted or misinterpreted so that the price 

of one commodity can drive behavior in a direction that may not necessarily be 
benefiting farmers in the long run. 

 It may be possible to tie monitoring, modeling and on-farm changes in practices by 
linking scenarios, modeling diverse production systems, stream monitoring linked to 
land-cover, and on-farm practices being monitored with and by farmers and 
demonstrated through farmer networks.   

 Better modeling output can be developed if research scientists work with applied 
scientists, extension personnel, producers and nonprofit staff to generate information 
from models on different grazing systems, conventional and organic production systems 
and different weather patterns. 

Based on the strength of the Chippewa 10% Project and its partners and modeling, the 
Chippewa River Watershed was chosen the by United States Department of Agriculture’s  
Agricultural Research Service to be part of the Long-term Agroecological Research Sites 
(LTAR).  This was officially announced in 2012 and funding allocated to North Central Soil 
Conservation Research Lab in Morris for this purpose in 2013. 

The Chippewa 10% Project regularly provides opportunities for farmers and landowners to learn 
about new approaches they may not be familiar with.  For example, most of the farmers we 
have engaged who graze ruminant livestock use continuous grazing or a very non-intense, low-
level management, e.g., moving the animals every 8 days.  Early winter of 2013 we brought a 
group of farmers to a presentation on soil health building strategies.  A number of them were 
quite taken with a presentation by North Dakota rancher Gene Goven who has increased the 
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productivity of his grasslands to boost his cattle stocking rate by 400%.  He did so using sound 
planning strategies, fundamental soil-building techniques, and building diversity of flora and 
fauna above and below his soil, not by acquiring more land or throwing money at his challenges. 

Since then we have selected a few farmers from the group who are open to the message of 
planning for a grazing system that is multi-functional, improving profit, water quality, wildlife 
habitat and soil health, and gave them an intense two day course on the Holistic Planning 
techniques they could use to move their farms toward those goals.  Seven farmers participated, 
some enthusiastically embracing the approach and expressing willingness to show others what 
they’re doing and provide some coaching for friends and neighbors 

LSP staff working in the Root River Watershed were engaged to learn about GIS and outreach 
techniques and begin to plan for and apply them in Minnesota’s Root River Watershed.     

2. Communications and dissemination activities 

The Chippewa 10% Project has shared information through conference presentations at 
National Institute of Food and Agriculture Project Directors meeting, two Green Lands Blue 
Waters conferences about watersheds in IA and MN, the 4th Interagency Conference on 
Research on the Watershed in Anchorage, AK, the MOSES conference in La Crosse and 
several other in-state venues with staff from multiple agencies. 

In addition we are sharing information for the general public through extensive coverage in the 
Land Stewardship Letter published by the Land Stewardship Project and front page coverage 
through AgriNews in November, 2013. 

We have held 9 field days with 166 attendees over the course of this project and several 
workshops on cover crops, grazing, markets and conservation programs.  There have been 
eight team meetings over the period. 

A list of other reports and posters appended to the project is as follows: 
 Rohweder, J.R, G. Boody, S. Vacek. 2012.  Modeling Important Bird Habitat Using 

Multiple Alternative Land Cover Scenarios within the Chippewa River Watershed, 
Minnesota.  US Geological Survey.  

 A study by USGS paid for with funds by National Institute of Food and Agriculture. 
 DeVore, B. 2012.  Feeding the subterranean herd: How putting soil at the center could 

help revitalize farmland...& farming. September to December 2012. Land Stewardship 
Project  Soil_health_lsl_package_final.pdf 

 Olson, K, et al. 2013. The Chippewa 10% Project: Achieving Needed Ecosystem 
Services in an Agricultural Watershed.  Poster and presentation at the Green Lands Blue 
Waters annual conference section on watersheds.  November 20-21, 2013.  
Minneapolis, MN.  Published by Land Stewardship Project. 

 LSP et al. 2013.  Farmer/Landowner Outreach and Organizing in the Chippewa and 
Root River Watersheds: Achieving a healthy ecosystem in agricultural watersheds.  
Poster presented at Green Lands Blue Waters annual conference section on 
watersheds.  November 20-21, 2013.  Minneapolis, MN.  Published by Land 
Stewardship Project. 

 Jaradat, A.A, J. Starr, G. Boody. 2014.  Comparative Assessment of Organic and
Conventional Production of Row Crops under Climate Change: Empirical and Simulated 
Yield Variation in the Chippewa River Watershed, MN. Poster at MOSES conference on 
Organic Farming.  La Crosse, WI.  February 2014 
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Materials are being added to the Chippewa 10% Project website at  
http://landstewardshipproject.org/stewardshipfood/foodsystemslandstewardship/chippewa10.  A 
related website is  
http://landstewardshipproject.org/stewardshipfood/foodsystemslandstewardship/soilquality .
LCCMR and other funders are acknowledged on these websites. 

In addition, research papers were published with other funding. More research will be published 
that references ENTRF funding.   



Ecosystem Services in Agricultural Watersheds                           1

Environment and Natural Resources Trust Fund (ENRTF) 
2010 Work Program FINAL REPORT

Date of Report:   August 5, 2014 
Date of Next Progress Report:       Final Report
Date of Work Program Approval:   May 28, 2014
Project Completion Date:   June 30, 2014
 
I.   PROJECT TITLE:  Ecosystem Services in Agricultural Watersheds 

Project Manager:  Kylene Olson Terry VanDerPol 
Affiliation: Chippewa River Watershed Project  Land Stewardship Project  
Mailing Address:  629 North 11th Street, Suite 17 301 State Rd, Suite 200
City / State / Zip: Montevideo, MN 56265 Montevideo, MN 56265
Telephone Number:   320 269-2139 X116 320 269-2105 X 13
E-mail Address:   kylene@chippewariver.org               tvdp@landstewardshipproject.org 
FAX Number:   320 269-6395 320 269-2190 
Web Site Address:   http://www.chippewariver.org     www.landstewardshipproject.org  

Location:  The Project will take place in the Chippewa River Watershed in western 
Minnesota. Various consultants will do part of their work in offices outside the 
watershed.  Please see attached map. 

Total ENRTF Project Budget: ENRTF Appropriation $ 247,000.00 
  Minus Amount Spent: $ 224,355.94 
  Balance Remaining:  $   22,644.06 

Legal Citation: M.L. 2013, Chapter 52, Section 2, Subdivision 17 and M.L. 2010, 
Chp. 362, Sec. 2, Subd. 3i  

 
Appropriation Language:
$247,000 is from the trust fund to the commissioner of natural resources for an 
agreement with the Chippewa River Watershed Project to develop local food and 
perennial biofuels markets coupled with conservation incentives to encourage farmers 
to diversify land cover in the Chippewa River Watershed supporting improvement to 
water quality and habitat. The availability of the appropriations for the following projects 
are extended to June 30, 2014: (9) Laws 2010, chapter 362, section 2, subdivision 3, 
paragraph (i), Ecosystem Services in Agricultural Watersheds;” by which time the 
project must be completed and final products delivered. 
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II.   FINAL PROJECT SUMMARY AND RESULTS: 
 
ABSTRACT 
 
Overall Project Outcome and Results 
The Chippewa River Watershed (CRW) subbasin of the Minnesota River has extensive corn 
and soybeans, grazing livestock, diminishing longer crop rotations and natural systems. Stream 
and lake impairments in the CRW include turbidity, bacteria, and excessive nutrients. The 
LCCMR project is part of the ongoing Chippewa 10% Project (C10)  that includes: stream 
monitoring, mapping sensitive areas, modeling cropping systems with historical and future 
climate to predict changes and extensive farmer engagement through individual contacts, 
organizing four farmer learning networks and connecting farmers to markets, conservation 
incentives and technical assistance. We held a total of twelve educational events attracting 494 
people with Environment and Natural Resources Trust Fund (ENRTF) and other funding. 
Partners developed four networks working with 63 farmers and landowners on 8500 acres with 
ENRTF and other funding. These will continue and grow past the completion of this project.  
Networks and events developed during this time with assistance from other funding, as detailed 
in the report, include: 

 Women Caring for the Land network with 15 women landowners engaged in 
conservation efforts on their land  

 Nitrogen management network with 8 farmers utilizing soil tests, corn stalk nitrate 
tests and nitrogen management strategies 

 Soil Health workshop with 270 attendees 
 
The goals for the ENRTF project were to identify sensitive fields on 10% of corn and soybean 
fields, engage landowners with information about benefits of diversification, including available 
conservation incentives and markets, and monitor for changes on fields.   
ENRTF funds and other funding accomplished these deliverables to achieve the goals: 

 Mapped three focal areas based on water quality monitoring, multi-year crop 
rotations and scenarios for diversifying 110,000 acres to rotational grazing, forage 
strips at the toe of steep fields, longer rotations on poorer soils or cover crops;  

 Calculated Ecosystem Service Coefficients (ESC) using the Agricultural Production 
Systems Simulator model for localized future climate and included warm season 
grass and grazing operations; 

 Modeling predicted decreases of 16% sediment load  and 7% NO2-NO3 nitrogen 
load when converting sensitive fields to perennial crops  

 Integrated ESC into the Hydrologic Simulation Program – Fortran for the CRW; 
 Conducted one-on-one interviews and follow-up with 74 landowners; 
 Networks developed included: 

o The 25-landowner Simon Lake Challenge, a landscape-scale grazing network 
on 6,000 acres; 

o Cover crop network of 15 farmers on 943 acres; soil biological activity was 
monitored with soil tests on 150 acres, showing higher soil moisture from 
cover crops resulted in higher biological activity in the fall;  

 Five educational events attracting 165 people;  
 Published multiple articles and a website 

(http://landstewardshipproject.org/stewardshipfood/foodsystemslandstewardship/chip
pewa10 ). 

 
 
 
Project Results Use and Dissemination  
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1. Information has been used in several ways. 

Within the team and beyond, interaction with research scientists, agency personnel, farmers 
and nonprofit staff create opportunities for longer-term engagement.  These opportunities may 
help bring about land management and landscape changes that result in increased ecosystem 
goods and services along with better community support. 
 
We have learned together that: 

 There are many benefits associated with grazing systems and longer-term rotations.   
 Riverine or stream systems can be very flashy in terms of flow, and by extension, 

ecosystem services the more corn and soybeans dominate the landscape.  
 Market signals can sometimes be amplified, distorted or misinterpreted so that the price of 

one commodity can drive behavior in a direction that may not necessarily be benefiting 
farmers in the long run. 

 It may be possible to tie monitoring, modeling and on-farm changes in practices by linking 
scenarios, modeling diverse production systems, stream monitoring linked to land-cover, 
and on-farm practices being monitored with and by farmers and demonstrated through 
farmer networks.   

 Better modeling output can be developed if research scientists work with applied 
scientists, extension personnel, producers and nonprofit staff to generate information 
from models on different grazing systems, conventional and organic production systems 
and different weather patterns. 

 
Based on the strength of the Chippewa 10% Project and its partners and modeling, the 
Chippewa River Watershed was chosen the by United States Department of Agriculture’s  
Agricultural Research Service to be part of the Long-term Agroecological Research Sites 
(LTAR).  This was officially announced in 2012 and funding allocated to North Central Soil 
Conservation Research Lab in Morris for this purpose in 2013. 
 
The Chippewa 10% Project regularly provides opportunities for farmers and landowners to learn 
about new approaches they may not be familiar with.  For example, most of the farmers we 
have engaged who graze ruminant livestock use continuous grazing or a very non-intense, low-
level management, e.g., moving the animals every 8 days.  Early winter of 2013 we brought a 
group of farmers to a presentation on soil health building strategies.  A number of them were 
quite taken with a presentation by North Dakota rancher Gene Goven who has increased the 
productivity of his grasslands to boost his cattle stocking rate by 400%.  He did so using sound 
planning strategies, fundamental soil-building techniques, and building diversity of flora and 
fauna above and below his soil, not by acquiring more land or throwing money at his challenges. 
 
Since then we have selected a few farmers from the group who are open to the message of 
planning for a grazing system that is multi-functional, improving profit, water quality, wildlife 
habitat and soil health, and gave them an intense two day course on the Holistic Planning 
techniques they could use to move their farms toward those goals.  Seven farmers participated, 
some enthusiastically embracing the approach and expressing willingness to show others what 
they’re doing and provide some coaching for friends and neighbors 
 
LSP staff working in the Root River Watershed were engaged to learn about GIS and outreach 
techniques and begin to plan for and apply them in Minnesota’s Root River Watershed.     
 
 
2. Communications and dissemination activities 
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The Chippewa 10% Project has shared information through conference presentations at 
National Institute of Food and Agriculture Project Directors meeting, two Green Lands Blue 
Waters conferences about watersheds in IA and MN, the 4th Interagency Conference on 
Research on the Watershed in Anchorage, AK, the MOSES conference in La Crosse and 
several other in-state venues with staff from multiple agencies. 
 
In addition we are sharing information for the general public through extensive coverage in the 
Land Stewardship Letter published by the Land Stewardship Project and front page coverage 
through AgriNews in November, 2013. 
 
We have held 9 field days with 166 attendees over the course of this project and several 
workshops on cover crops, grazing, markets and conservation programs.  There have been 
eight team meetings over the period. 
 
A list of other reports and posters appended to the project is as follows: 

 Rohweder, J.R, G. Boody, S. Vacek. 2012.  Modeling Important Bird Habitat Using 
Multiple Alternative Land Cover Scenarios within the Chippewa River Watershed, 
Minnesota.  US Geological Survey.  

 A study by USGS paid for with funds by National Institute of Food and Agriculture. 
 

 DeVore, B. 2012.  Feeding the subterranean herd: How putting soil at the center could 
help revitalize farmland...& farming. September to December 2012. Land Stewardship 
Project  Soil_health_lsl_package_final.pdf 

 Olson, K, et al. 2013. The Chippewa 10% Project: Achieving Needed Ecosystem Services 
in an Agricultural Watershed.  Poster and presentation at the Green Lands Blue Waters 
annual conference section on watersheds.  November 20-21, 2013.  Minneapolis, MN.  
Published by Land Stewardship Project. 

 LSP et al. 2013.  Farmer/Landowner Outreach and Organizing in the Chippewa and Root 
River Watersheds: Achieving a healthy ecosystem in agricultural watersheds.  Poster 
presented at Green Lands Blue Waters annual conference section on watersheds.  
November 20-21, 2013.  Minneapolis, MN.  Published by Land Stewardship Project. 

 Jaradat, A.A, J. Starr, G. Boody. 2014.  Comparative Assessment of Organic and 
Conventional Production of Row Crops under Climate Change: Empirical and Simulated 
Yield Variation in the Chippewa River Watershed, MN. Poster at MOSES conference on 
Organic Farming.  La Crosse, WI.  February 2014 

 
Materials are being added to the Chippewa 10% Project website at  
http://landstewardshipproject.org/stewardshipfood/foodsystemslandstewardship/chippewa10.  A 
related website is  
http://landstewardshipproject.org/stewardshipfood/foodsystemslandstewardship/soilquality .  
LCCMR and other funders are acknowledged on these websites. 
 
In addition, research papers were published with other funding. More research will be published 
that references ENTRF funding.   
 
III.  PROGRESS SUMMARY AS OF : 

Amendment Request 05/28/2014 
 
As Chippewa 10% Project partners seek to complete deliverables in Result 2, we pursued some 
with other funds and also are taking advantage of new opportunities with more potential state-
level impact.  In the Land Stewardship Project subcontract, we propose the following changes:  
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Deliverable 2:  LSP did investigate biomass options. However, we found them to be infeasible to 
request farmers to adopt at this time.  
Deliverable 3 and 4:  We are making excellent progress toward the farmer engagement and 
network building and have found effective ways to engage farmers and landowners.  This takes 
more staff time on building relationships and has not required other planned LSP subcontracts.  
For example, LSP staff assisted farmers to write a small farmer-based proposal for cover crop 
demonstration funds to the USDA Sustainable Agriculture Research and Education Program, 
which enabled farmers to feel a strong sense of ownership.  As a result we won’t spend as 
much from ENRTF funds for the on-farm demonstration network products.  Neither will we need 
funds for CanVis images, as the Chippewa 10% Project has found other ways to engage 
farmers. Funds from related grants have been used for meeting expenses and publications. We 
propose increasing staff costs to allow for continued work during June, 2014 along with related 
staff travel.  
Deliverable 5.  There have also been some shifts related to spending in related grants, delayed 
timing and a new opportunity. APSIM has been rerun and results are just becoming available. 
Due to this timing, the baseline integrated economic model will be completed by June 30, 
2014—and scenarios by December 2014 with other project funding. Funds for a University of 
Minnesota student and related travel from John Westra were not needed. Instead, a new 
opportunity has arisen.  With funds from USDA National Institute of Food and Agriculture, LSP 
and CRWP worked with Minnesota Pollution Control Agency’s consultant, RESPEC, to see if 
C10 scenarios and data could be used in HSPF model for the Chippewa River Watershed 
(February to April). We have determined this is possible. We propose to use LCCMR funds in 
June to integrate those scenarios into HSPF, the hydrological model being used by MPCA for 
every 8-digit watershed in Minnesota.  With funds from the Walton Family Foundation, the 
ecosystem services output coefficients from APSIM will be integrated into the model and run 
this summer to determine to what extent C10 scenarios for agricultural diversification and best 
management practices might meet water quality standards. This may have relevance beyond 
the Chippewa River Watershed.  Also, through work with RESPEC we were able to utilize 
information on possibly expiring Conservation Reserve Program acres for 2014-2019, identified 
as part of the Environmental Benefits Index. Decision tools will be planned by June 30 and 
completed this fall with funding from the Walton Family Foundation. 
Proposed Budget categories for which increased funding is requested for June include 
additional staff time $16,200, additional mileage for the month of $1500 and the RESPEC 
contract during June for $12,000. 
The LSP staff time would be for Andy Marcum FT; Robin Moore, FT (Both working on farmer 
network and engagement; Terry VanDerPol 40% (Direct supervising of field staff and reporting); 
Steve Ewest FT (GIS work to troubleshoot scenarios, translate RESPEC scenarios to outreach 
tools and develop report maps); and Rebecca Terk White 60% (Working on Women Caring for 
the Land non- operating landowner network development and outreach and distribution 
networks).   
 
We also request a retroactive approval tor added mileage reimbursement for field staff working 
on farmer networks in April and May of $500.  Considerable progress was made in the Simon 
Lake grazing network during this period that required additional travel.  Additional time ($1.795) 
for Steve Ewest who worked on preparing GIS data for RESPEC in May, 2014 is requested.  
Note that this data is integral to the project and will also be used in the Integrated Economic 
Water Quality Model and use in InVest.  These expenses are an important part of meeting the 
deliverables for Result 2, Deliverables 3 and 5, respectively 
Amendment Approved: [5/29/2014]

12/31/2013
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A farmer/landowner engagement strategy uses a directed one-on-one meeting 
approach.  We have engaged 145 farmers and landowners in face-to-face 
conversations and held four kitchen table conversations.  Four learning networks have 
been started, including 70 farmers focusing on nitrogen management in corn, adding 
cover crops in a row crop rotation, improving and adopting rotational grazing or women 
non-operating landowners seeking enhanced conservation with renters.  
 
An integrated water quality and Economic model is being developed by Dr. John Westra 
using ecosystem service coefficients from the Agricultural Production Systems 
Simulator model.  It will integrate economic and biophysical aspects of the systems for 
baseline and four land-use or management scenarios to achieve water quality.  
Comparisons between cover crops and cattle grazing will be included in the models. 
 
Preliminary results are: (1) APSIM predicted more runoff and soil erosion levels with 
climate change in an annual row-crop farming system compared to an organic cropping 
system in Land Capability Classes 2 and 3; (2) Farmers are tracking or experimenting 
with changed management on 4,470 acres to-date; and (3) Stream monitoring data 
continues to be collected. The approach of this project is a robust and transferable 
model.    

6/30/2013

A farmer engagement strategy uses a directed one-on-one meeting approach.  We have 
engaged 89 farmers in face-to-face conversations and held four kitchen table conversations.  
Four learning networks have been started, including 60 farmers focusing on nitrogen 
management in corn, adding cover crops in a row crop rotation, improving and adopting 
rotational grazing or women non-operating landowners seeking enhanced conservation with 
renters.  
 
Modeling simulation has been done with the Agricultural Production Systems Simulator (APSIM) 
model, based on crop rotation data from USDA Agricultural Research Service, predominant 
soils in the watershed and historical and future climate.  We mapped five basic crop rotations 
using 2006-2010 USDA National Agriculture Statistics Service data and estimated nitrogen and 
phosphorous availability from livestock operations in the watershed, including various pasture-
based systems (continuous and rotational), AFOs and CAFOs for beef, dairy, swine and poultry.  
Ecosystem services output coefficients for yields, nitrate-nitrogen loss, runoff, drainage loss and 
erosion were simulated in APSIM for geospatially referenced crop rotations. Two models will 
integrate economic and biophysical aspects of the systems for baseline and four land-use or 
management scenarios to achieve water quality.  Comparisons between corn and grass-fed 
cattle, or cover crops and cattle grazing will be included in the models. 
 
Preliminary results are: (1) APSIM predicted more runoff and soil erosion levels with climate 
change in an annual row-crop farming system compared to an organic cropping system in Land 
Capability Classes 2 and 3; (2) Farmers are tracking or experimenting with changed 
management on 3,900 acres to-date; and (3) Stream monitoring data indicate that precipitation 
extremes can have major impacts on water quantity and quality which can be mitigated by 
landscapes with sufficient perennial cover. The approach of this project is a robust and 
transferable model.    
 
1/31/2013 Amendment Request 
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The following request language was taken from the cover letter about the request. We have 
taken the time to build a solid foundation with farmers and other partners in the watershed to 
make progress despite significant external challenges such as the high price of corn that does 
not encourage this type of alternative. We have also engaged in complicated modeling in 
several areas.  As the map appended to the workplan request shows, CRWP and LSP have 
engaged on-the-ground collaborators willing to explore options that make sense to them to 
improve profitability while resulting in potential environmental improvements. We have been 
primarily utilizing other funding to conduct the work through the first two and one-half years.   
 
The Chippewa River Watershed Project has just become a local government unit with 33 
collaborators.  It has an executive board.  That has taken significant time and focus to bring to 
fruition.  Health issues of two LSP staff also caused delays. 
We therefore jointly request the following: 
1. A no-cost extension of time to complete the project and expend the funds to June 30, 2014. 
2. Approval of a workplan amendment for deliverables and related costs as shown in the 

workplan amendment request report and budget. 
Amendment Approved: [5/9/2013]  

12/31/2012

Farmer Outreach is in high gear.  Fifty-six individual farmers have responded to surveys on 
CRP planning, engaged in Nitrogen testing, are experimenting with multispecies cover crops or 
came together to discuss conservation options on land they rent or lease to farmers.  These 
efforts are supported by an Environmental Benefits Index updated with LiDAR data for the 
Chippewa River Watershed.  Meetings on soil health and other topics involved more than 500 
producers and agency staff from the watershed and beyond.   Market development is focusing 
on transportation and cooperative development using the Twin Cities experience of markets 
pulling farmers.  Modeling is bearing fruit and has been expanded to include 132 soil types 
representing most of the watershed. Initial conclusions suggest that perennials added into crop 
rotations may be needed to lower N runoff with climate change. We found that current Land 
Capability Class information may need to be updated to better predict ecosystem services 
resulting from various crop rotations on various soil series.  Articles and presentations describe 
the work.  New staff has been hired or are working with the project and new web pages have 
been developed. 

06/30/2012
Geographic Information Systems (GIS) have become more important to the project to map 

baseline information, scenarios, plat books and much more.  We accomplished a lot with 
student interns over last summer and fall and Land Stewardship Project  (LSP) has since 
hired a staff person for next stages of work.  GIS with newly available LiDAR data will be used 
to identify potentially sensitive fields for discussions in the one-to-one farmer outreach.  

 
Market development is proceeding through new partnerships with Wallace Center and with 

distributors in the region. LSP and partners have prepared specific plans in the three focal 
areas for landowner outreach to help them adopt production practices and systems that 
protect water quality and improve wildlife habitat.  These have been developed with partners 
and are detailed under farmer Implementation below in order of effort this year: 

1. Shakopee Creek N management on individual farms (under way); 
2. Cover crops trials and monitoring on individual farms in East Branch and Middle Mainstem 

(under way); 
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3. Converting Conservation Reserve Program acres expiring in 2012 which might not otherwise 
re-enrolled to working grasslands for grazing (underway); 

4. Women absentee landowners outreach in watershed (underway); and 
5. Prairie plan focus in East Branch. 
 
Our predictive modeling work is complex, but beginning to bear fruit.  The Agricultural 

Production Systems Simulator (APSIM) initial simulations with row crops and alfalfa show that 
perennial crops could reduce nitrate leaching strongly under future climate change.  
Modification of the Soil and Water Assessment Tool to more closely match Chippewa River 
Watershed conditions is underway. 

12/31/2011
Project collaborators began implementing strategies to identify landowners and farmer 

operators in the Chippewa River Watershed.  Two models, Agricultural Production Systems 
Simulator and Soil and Water Assessment Tool have been calibrated for the Chippewa 
River Watershed to help identify sensitive lands and predict the results of changes to 
agricultural land use on water quality.  An initial round of simulations has been used to 
validate the models. Twenty six farmers have interviewed for an economic survey. Focal 
areas defined by sensitive features or water quality issues and by 12-digit watersheds have 
been mapped. Scenarios for crop management and agricultural land use changes have 
been developed and are in the process of being mapped. Value chains for products from 
perennial crops and pastured-based livestock systems have been highlighted through 
workshops and field days. A new distributor has been approved by the University of 
Minnesota, Morris dining facilities and will carry more regionally produced foods. Seven 
farmer outreach events focused on showing that perennial systems can be adopted at a 
field-scale or a farm scale and can be profitable were held this summer and fall.  Funds in 
the “Other Funding” category totaling $81,859.84 from the Walton Foundation and the 
National Institute of Food and Agriculture were also used to support the work during this 
period. 

6/30/2011
Project collaborators defined strategies to identify landowners and farmer operators in the 

Chippewa River Watershed.  We have learned about and are beginning to use the 
Ecological Ranking Tool developed by BWSR to help identify sensitive fields in the 
Chippewa River Watershed.  Two models, Agricultural Production Systems Simulator and 
Soil and Water Assessment Tool were also being calibrated for the Chippewa River 
Watershed to help identify sensitive lands and predict the results of changes to agricultural 
land use on those fields.  An economic survey has been readied for field testing.  Value 
chains for products from perennial crops and pastured-based livestock systems have been 
highlighted through workshops and field days.  Seven institutions or businesses have been 
asked to participate in those value chains. Changes in personnel at the University of 
Minnesota, Morris vendor, Sodexho, have slowed discussions. Eight farmer outreach events 
focused on showing that perennial systems can be adopted at a field-scale or a farm scale 
and can be profitable.  Funds in the “Other Funding” category totaling $107,960 from the 
Walton Foundation and the National Institute of Food and Agriculture were used to support 
the work during this period. 

 
12/31/2010
The project was named the Chippewa 10% Project and was initiated publicly in the Chippewa 

River Watershed with a successful roll out event called “Profits from Perennials, Imagine the 
Possibilities” (65 people attended).  Outreach about the Project to the general farm 
community within the watershed was “branded” as “Profits from Perennials” to emphasize 
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the Project’s recognition that the incorporation of perennials into a farming operation to meet 
larger water quality goals must also meet the economic needs of the farmers who implement 
those land use changes.  Research and outreach activities were initiated during this period 
with team meetings with project partners. Activities included calibration of the Soil and Water 
Assessment Tool with baseline data for water quality from the Chippewa River Watershed 
Project and initial calibration the Agricultural Production Systems Simulator model with test 
soils data from the watershed. Focal areas were identified in which to conduct individual 
farmer outreach and four land-use scenarios tied closely to marketing options were 
identified for use in outreach and modeling. Funds in the “Other Funding” category, totaling 
$105,826 from the Walton Foundation and the National Institute of Food and Agriculture 
were used to support the work during this period. 

IV.  OUTLINE OF PROJECT RESULTS:

RESULT/ACTIVITY 1:  Target agricultural land-use changes to achieve watershed 
goals.

Description:   Included in this result is the completion of the targeting of sensitive fields within 
the watershed to convert from row crops to perennial cover.  With funding from USDA National 
Institute of Food and Agriculture the project will target sensitive fields, predict ecological benefits 
and involve watershed farmer leaders in the development of estimates of economic value of 
those changed practices on sensitive fields for landowners, operators and potential lessees. As 
part of the project, we will identify landowners or operators who have sensitive fields identified 
through the research phase.  This project will also collaborate with an LCCMR project called 
“Statewide Ecological Ranking for CRP and other Critical Lands” to share GIS information and 
processes, directed by Board of Soil and Water Resources (BWSR).  We will seek to develop 
compatible approaches that show how to utilize that information while adding finer geographic 
specificity. This result includes two deliverables. 

1.   Identify land operators and/or landowners who manage or own the sensitive fields. We 
will use plat books and other locally available information to determine who owns and or 
operates the fields.  This may be an ongoing process, depending on the difficulty and 
changes in operator status over the project. 

2   Determine how to build linkages to the BSWR project by linking our GIS analysis and 
modeling results as more geographically focused layers to those developed by the 
BWSR analysis. 

Summary Budget Information for Result/Activity 1: ENRTF Budget:  $  28,740.00 
  Amount Spent:  $  27,915.00 
  Balance:   $       825.00 
 
Deliverable/Outcome Completion 

Date
Budget

1. Identify land operators and/or landowners who 
manage and/or own sensitive row crop fields, primarily    
with other funding 

6/30/2014 $25,740 

2. Determine how to add our GIS analysis and modeling 
results as additional layers to the BWSR CRP GIS 
project, primarily with other funding 

 6/30/2013 $3,000 

 
Result Completion Date:  6/30/2014 
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Result Status as of 06/30/2011: 
 
Deliverable 1 
An initial step in identification of landowners was to assemble a 12 member Farm advisory 
committee of farmers in the Chippewa River Watershed. 
 
Identification of land operators and landowners is underway.  We have begun by checking with 
counties to determine if and how we can access electronic data on landownership.  Our next 
step will be to compare that data to plat books and if needed country records accessed in 
person.   
 
We are also developing an outreach strategy to identify widowed landowners who are interested 
in requiring higher levels of conservation on the lands they lease and training materials to help 
them accomplish their conservation goals on the land they lease.   
 
Deliverable 2 
LSP participated in a webinar about the Ecological Ranking Tool developed by BWSR and its 
partners in March, 2011.  A Chippewa River Watershed Project staff member, LSP staff and an 
intern, and an Agricultural Research Service staff member attended a training session on June 
20th on the use of the Tool to evaluate sensitive areas.  LSP has begun to adapt the Tool for use 
in Chippewa River Watershed by assembling data layers used by BWSR, more localized data 
layers and the addition of plant cover layers BWSR did not use.   
 
 Funding from the Walton Foundation and National Institute of Food and Agriculture was used to 
pay for these activities in Deliverables 1 and 2 through 6/30/2011. 
 
Result Status as of 12/31/2011: 
 
Deliverable 1 
Plat books were purchased and are being mapped by focal area 12-digit watersheds and 
townships to coincide with farmer outreach work.  Information was not available electronically so 
we are manually scanning and clipping the information to watershed and township boundaries.  
This work is not finished, but will be completed during the winter of 2012. 
 
Deliverable 2 
Since Chippewa River Watershed Project, Land Stewardship Project and the North Central Soil 
Conservation Research Lab participated in a webinar about the Ecological Ranking Tool 
developed by BWSR and its partners in June, 2011 we have been focused on other aspects of 
the project. The development of this tool for the Chippewa River Watershed will be continued 
after project scenarios have been modeled. 

Funding from the Walton Foundation and National Institute of Food and Agriculture was also 
used to pay for these activities through 12/31/2011. 

Result Status as of 6/30/2012: 

Deliverable 1 
LSP cooperated with Pope County Soil and Water Conservation District and Farm Services 
Agency to mail to landowners who have Conservation Reserve Program contracts.  We invited 
landowners to contact us for more information about options. 
 
Deliverable 2 
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Figure 1 (12/31/12)   Chippewa River 
Watershed with focal HUC 12 watersheds 
and EBI (red being areas of more 
environmental risk) 

LiDAR data is being processed and the Board of Water and Soil Resources’ Environmental 
Benefits Index is being tested to identify potentially sensitive fields for discussions in the one-to-
one farmer outreach.   
 
This work is being supported with funding from National Institute of Food and Agriculture  and 
Walton Family Foundation. 

 
Result Status as of 12/31/2012: 
 
Deliverable 1 

- LSP has mapped Plat Book landowners in each 
focal area. We do not necessarily know which are 
absentee owned from this information.  More 
specific follow-up is needed and we are in the 
process of that in various focal areas through 
conversations with farmers and others. This will be 
ongoing beyond the end of this project.  For 
example: 

o In addition to getting press releases into 
area newspapers about the Women Caring 
for the Land (WCFL) meeting in May, we 
did a direct mailing to 244 women (mostly 
non-operating) landowners, in Pope County 
and SW Douglas County for a summer 
meeting. 

o On June 25th, 2012 LSP and Pope SWCD 
sent a letter to 659 CRP contract holders in 
Pope County asking them to call about 
options for renewing or converting it to 
working lands grasslands. Some of these 
may be absentee landowners and we will 
keep track of this as they respond. 

o CRWP and LSP have gone to the 
courthouse to look up ownership records in 
certain areas, but this is time intensive. 

- We have found it helpful to classify non-operating 
landowners as living locally in the community and 
absentee.  As we expand 1-to-1 outreach with farmers and landowners we will identify 
and map different kinds of landowners. 

Deliverable 2 
The University of Minnesota’s Environmental Benefits Index has been localized for Chippewa 
River Watershed for the East Branch and Middle Mainstem 12 digit Hydrological Unit Code 
(HUC 12 )sub-watersheds.  This is based on LiDAR data processed by LSP for these focal 
areas. (see Figure 2 12.31.2012)     
 
This work is also being supported with funding from National Institute of Food and Agriculture 
and Walton Family Foundation. 

Result Status as of 06/30/2013: 

We used the water quality component of the Environmental Benefits Index (EBI)to get an 
assessment of the locations that are of high priority for water quality.   
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The Water Quality Component of the EBI was used because it displays the areas that have a 
greater probability of contributing to overland surface runoff to waters. The water quality of the 
EBI is composed to two parts: proximity to water and the Stream Power Index (SPI). The 
proximity to water is a distance to water bodies and streams that are given a percentile rank 
based on their distance, whereas the SPI is a function how surface water flow would 
accumulate on the landscape multiplied by the slope. The higher values of SPI display surface 
erosion and lands closer to waters get a higher value for their proximity and these combined 
together make the water quality component of the EBI. The higher values of the water quality 
component of the EBI show lands that maybe of a higher conservation need if they are not 
managed under continuous living cover.

We generally apply the Water Quality framework of the EBI at a 30 meter resolution for the 
Chippewa River watershed. However we also do visualization and exploration with incorporation 
of 3 meter LiDAR data into the water quality framework at zoomed in selected locations in the 
Chippewa watershed. 

This work is also being supported with funding from National Institute of Food and Agriculture 
and Walton Family Foundation. 

Result Status as of 12/31/2013: 
No new updates at this time.  Related information is included in Result 3. 

Final Report Summary:  

Based on 15 years of water quality monitoring by Paul Wymar with the Chippewa River 
Watershed Project, the Chippewa 10% Project Team in 2011 identified three focal areas each 
with several HUC12s to begin targeting and outreach. These are described in Result 2.   
 
Deliverable 1 
Identification of farmers and landowners becomes more detailed as particular focal areas are 
addressed, so this is an iterative process.  In general, LSP overlaid plat maps onto focal areas 
and sensitive lands (see Result 2) to estimate that there are 2300 landowner parcels that might 
also be sensitive to potential water quality issues or to protect or restore habitat.   
 
In a given area for farmer/landowner engagement purposes, CRWP/LSP or other partners 
identify particular landowners and/or farmers to contact using plat maps, plat books, those 
attending field day events,  and suggestions from those with whom we work in the area.  An 
example includes the Simon Lake Challenge discussed in Result 2 where we identified 
landowners in all of these ways. 
 
Deliverable 2 
As discussed in previous reporting periods, LSP quite thoroughly investigated the use of the 
water quality component of the Environmental Benefits Index (EBI).  We found there was not a 
way to directly link it to our modeling efforts.   
 
However, after engaging the firm RESPEC, for HSPF modeling, we started working with Greg 
Larson, who now works for RESPEC.  As a result, the Chippewa 10% Project is now using the 
index developed as part of the EBI program to focus on exiting Conservation Reserve Program 
parcels more likely to return to corn production.  That information is now included in updated 
scenarios as described under Result 2 below.  We now know there are about 4,000 acres that 



Ecosystem Services in Agricultural Watersheds                           13

have a crop productivity index of between 60 and 100 (more likely to exit) in the watershed as a 
whole.   

RESULT/ACTIVITY 2:   Engage farmers, institutions that have relevant markets for 
farmers and agencies with appropriate incentives to facilitate needed land-use 
changes.  
 
Description: Included in this result are expanding the outreach to farmers, engaging institutions 
that have potential markets for farm products, developing value chains and engaging agencies 
with conservation incentives to act in the watershed. Additional community incentives may need 
to be created if they are identified as being needed in Result 1. This result includes several 
deliverables. 

1. Build value chains to meet purchasing goals for locally-raised food at University of 
Minnesota, Morris (UMM) and other institutions. The goals of this deliverable are to 
encourage the institutions to set purchasing goals at prices that will help leverage the 
number of acres needed for conversion in the watershed. We also intend to develop 
value chains that will aggregate the product for those markets from individual farms. 
Activities will include engaging farmer leaders already involved in the project and those 
growing perennials and diversified crops in the watershed, along with other interested 
landowners/lessees, in conversations with institutions to talk about product needs, 
quality, timing of deliveries, packaging and other post-harvest issues that will have to be 
met. We will identify transportation and processing options that could be adapted for 
community-based markets for grass-fed and pastured livestock products, diversified 
crops, tree crops, etc., at nearby institutions such as UMM and healthcare institutions in 
Willmar and Benson. The project will engage economic development institutions to help 
entrepreneurs find funding to develop new businesses that may be needed.  

2. Build value chains to meet purchasing goals for perennial biomass at UMM. The goals 
of this deliverable are to encourage the institution to set purchasing goals for biomass 
from perennials at prices that will help leverage the number of acres needed for 
conversion in the watershed and develop value chains that will aggregate the product 
for those markets from individual farms.  Activities will include facilitating arrangements 
with farmers and UMM to get product from farms to the UMM plant.  We will engage 
farmer leaders already involved in the project and those growing perennials, along with 
other interested landowners/lessees, in conversations with UMM to talk about product 
needs, quality, timing of deliveries, and other post-harvest issues that have to be met. 
We will identify transportation options for community-based markets for biomass from 
perennial crops to be used in the UMM gasifier. The project will engage economic 
development institutions to help entrepreneurs find funding to develop new businesses 
that may be needed.  

3. Recruit farmers and landowners to adopt practices. The goal of this deliverable is to 
engage enough landowners with targeted fields to adopt perennials on row crop fields to 
meet water quality and wildlife habitat goals as well as market opportunities.  Activities 
will include developing fact sheets and hosting three public meetings or field days to 
bring together landowners, beginning farmers, other farmers willing to contract for long-
term leases on those fields, market managers and agencies with incentives or technical 
assistance. We will also conduct one-on-one outreach to farmers identified in Result 1. 
This deliverable includes involvement of the Agricultural Research Service’s North 
Central Soil Conservation Research Lab, using modeling tools (Agricultural Production 
Systems Simulator and/or Decision Support System for Agrotechnology Transfer) 
adapted for the Chippewa River Watershed, to help individual farmers understand the 
potential contributions to water quality if they converted fields on their farms. Similarly, it 
will include contracting with a University of Minnesota graduate student (co-supervised 
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by John Westra and potentially a faculty member at the University of Minnesota) to use 
the economic decision tool developed with federal funding.  This analysis will help 
individual landowners and potential lessees understand how the economics of growing 
perennials in previously row-cropped fields could work for their own particular operation.  
If landowners don’t wish to manage it themselves and they are willing, we will work with 
landowners and potential lessees to adapt long-term leases for rotational grazing, tree 
crops, or other environmentally suitable diversified crops that enable contract operators 
to manage converted fields. In order to encourage the adoption of perennials and 
certain fields, the project will assist the parties to develop plans and apply for 
conservation programs and other market incentives needed to manage income and risk.

Summary Budget Information for Result/Activity 2:         ENRTF Budget: $ 163,579.00  
                                                                                Amount Spent: $ 147,012.59 
  Balance:  $   16,566.41     
 
Deliverables/Outcomes (see map pertaining to 3-5) Completion 

Date
Budget

1. Utilize developing distribution routes in region with 
product for local and Twin Cities markets through 
cooperatives as well as institutions; and conduct targeted 
outreach to graziers about profitable grass-fed beef 
production opportunities utilizing expanding markets that 
aggregate supply.  

03/2014 $37,600 

2. (Deleted) Assist farmers to test systems that burn 
perennial grasses for on-farm grain drying or other on 
farm energy applications as a near term opportunity.

None None 

3. Recruit farmers, landowners and potential lessees 
through at least three field days or public meetings, new 
materials and individual visits. We will identify and 
develop leaders for land use change:  
o in nitrogen application (Shakopee Creek),  
o cover crops and soil health (East Branch) and  
o more environmentally sound grazing systems (Lower 
Upper Mainstem and Middle Mainstem), and greater 
conservation practice participation on leased land in East 
Branch and Middle Mainstem. 

06/2014 $ 30,000 

4. Engage landowners in reviewing environmentally- and 
economically- sound options: 
• Engage 80 more farmers in conversations about 
(kitchen table meetings) 
• Establish/expand four networks of farmers 
demonstrating innovative profitable conservation 
strategies around 
o Nitrogen Management 
o Cover Crops and building Soil Health 
o Reducing Sediment through more environmentally 
friendly grazing techniques. 
o Non-operating landowners influencing leaser 
conservation practices. 
• Engage up to 2000 acres under different management
• And systems well underway to recruit more 
landowners in the future after the this grant

06/2014 $53,479 
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5. Identify sensitive row crop fields and model predicted 
environmental outcomes from conversion to perennials 
by:    
o Adapting the Agricultural Production Systems 
Simulator Model climate change projections downscaled 
to the Chippewa River Watershed 
o Completing baseline integrated economic model 
 Conducting GIS analysis, mapping and adapting the  

Environmental Benefits Index  
  HSPF model for C10 scenarios for the Chippewa 

o Developing a plan to create decision tools for farmers 
to be put on the web 

06/2014 $42,500 

 
 
Result Completion Date:  06/31/2014

Result Status as of 12/31/2010: 
Deliverable 1 
The University of Minnesota, Morris set a goal of purchasing up to 50% of its food as regionally 
as possible by 2013. A change in Sodexho Campus Dining Service personnel at the University 
has necessitated our helping to bring new staff up to speed on the challenges and opportunities 
of sourcing food locally   LSP has initiated conversations with four area hospitals to set goals 
and purchase from the Watershed. 
 
LSP has engaged a local business natural poultry and natural food store business in the 
watershed about the potential for becoming a “regionally grown” distributor for UMM/Sodexho 
and other area institutions. 
 
Deliverable 2 
The roll-out event in September noted below included a biomass gasification demonstration by 
University of Minnesota, Morris.  
 
Deliverable 3 
As part of the outreach strategy a roll-out event was held on September 30, 2010 in the 
watershed. The public roll-out event for the C-10% Project was held on September 30th at the 
Don and Helen Berheim farm north of Benson, MN.  The goals of this event were to 1) introduce 
the public to the Chippewa 10% Project and 2) invite a wide variety of people to participate & 
collaborate together to ensure the success of the Project's goals. The event was well attended 
by 65 people and publicized favorably in the press (two articles are appended and for me see 
http://www.chippewa10.org/news.html).  The community-based and farmer centered nature of 
the project was highlighted by speakers and stops at the farm. It involved discussion with 
watershed residents and agency staff. 
  
Project outreach materials (brochures and banner) were utilized at a number of county fairs 
within the watershed: Chippewa, Pope, Stevens and Swift counties during July and August of 
2010. 
 
Partners were engaged in modeling and economic analysis activities during this period: 

 The Agricultural Research Service hired a new staff person last fall to conduct the 
modeling.  Calibration was begun on the Agricultural Production Systems Simulator 
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model by using soils data from the North Central Soil Conservation Research Lab in 
Morris.  

 The Soil and Water Assessment Tool calibration was begun by Chippewa River 
Watershed Project in relation to their turbidity total maximum daily load study. 

 Two focal areas were identified to begin initial modeling and outreach.  These include 
portions of the Shakopee Creek and Middle Chippewa Mainstem sub-watersheds, with 
primarily row crops and diversified agricultural operations, respectively.  Scenarios were 
identified that would focus on profitable options for sensitive fields based on business 
opportunities available to farmers in the watershed: 

o Pasture-based livestock (cow calf and grass-fed markets) 
o Perennial Biomass--single and multiple species (including the UMM biomass 

burner and the MN Valley Alfalfa Co-op as markets). 
o Best Management Practices in row crops--nutrient management, 3rd and longer 

crop rotations for feed and other uses (for which conservation programs or 
markets are available).  

o Conservation Lands--those practices that take land out of agricultural production 
such as wetland restoration (for which easement payments or conservation 
program contracts are available). 

 
Funding from the Walton Foundation and National Institute of Food and Agriculture was used to 
pay for these activities in Deliverables 1, 2 and 3 through 12/31/2011. 
 
Result Status as of 06/30/2011: 
 
Deliverable 1 
Before beginning extensive one-on-one outreach with individual farmers in deliverable 3, 
Chippewa River Watershed Project and Land Stewardship Project have been holding 
workshops and field days to show that perennials can be profitable for farmers and that value 
chains exist that could take more product. 
 
Since January 2011 we have held: 
- Two workshops in a series called “Options for Making $45,000 (in net profit) from ___”.  The 
first on “Hogs” was held January 29th outside the watershed, but was linked with West Central 
Research and Outreach Center scientists and included farmers from the watershed.  A second 
was held on February 5th in Glenwood (inside the watershed) on “Grass-fed Livestock.”  They 
were attended by nearly 100 people and were very well received. 
 
- Two events covering markets for alternative hog production and grass-fed beef. These events 
included businesses building value chains to aggregate product from farms and process, deliver 
and sell products to institutions and retail outlets in the region and beyond. These two events 
were attended by 65 unique individuals and were reported to be very useful by the participants.   
 
- Two workshops attended by 25 individuals were held in Western Minnesota about 
understanding transportation costs and options for reducing transportation costs through 
aggregation and careful planning.  An existing transportation cost calculator is being reviewed 
that may be appropriate for Minnesota. 
 
- Additional events with 48 people held this spring also included a winter livestock facilities tour 
at the West Central Research and Outreach Center facilities and three, two-day classes on 
Holistic Management : 1) Planning for Success – Introduction to Holistic Management , 2) 
Holistic Financial Planning and 3) Holistic Planned Grazing. Holistic Management  is a proven 
decision-making tool that can help farmers, ranchers, entrepreneurs and natural resource 
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managers achieve a "triple bottom line" of economic, environmental and social sustainability.  
The planned grazing class In June included a focus on conservation grazing with The Nature 
Conservancy at the Ordway prairie in the Chippewa River Watershed.  This event was designed 
for farmers with cow-calf or grass-fed operations and land mangers to show how to plan for and 
conduct profitable grazing that also results in good conservation.  Utilizing public lands for 
grazing will help expand product availability. 
 
LSP continued conversations with four area hospitals to set goals and purchase from the 
Watershed and University of Minnesota, Morris, as well as two area distributors about carrying 
more product produced from the watershed. 
 
Deliverable 2 
The University of Minnesota, Morris has conducted testing on the Biomass burner.  We have 
engaged with the University of Minnesota, Morris about options for markets for perennial 
biomass for the Chippewa River Watershed. 
 
Deliverable 3 
Partners were engaged in modeling and economic analysis activities during this period: 

 Agricultural Production Systems Simulator has been calibrated by the Agricultural 
Research Service lab for cropping systems and 12 soil types in the watershed, including 
sub-watersheds selected as focal areas. Calibration results are statistically acceptable 
and paper on the calibration results has been accepted for presentation this summer at a 
national Agricultural Research Service event. We are still calibrating for livestock system 
impacts.  

 The Soil and Water Assessment Tool calibration continues.  
 The US Geological Survey worked with project partners to begin to identify appropriate 

land-use data and bird species to include in their model. Partners settled on using the 
2006 National Land Cover Dataset enhanced with wetland information for the Chippewa 
River Watershed and bird listings by the Audubon Society and those included in the 
Prairie Plan for the area.  This is a subset of the species included in the BCR matrix 23 
developed by the US Fish and Wildlife Service.    

 An economic survey is ready to be field tested in July in the Chippewa River Watershed.  
It has been prepared by economist John Westra.   

  
Funding from the Walton Foundation and National Institute of Food and Agriculture was used to 
pay for these activities through 6/30/2011. 
 
 
Result Status as of 12/31/2011:    
 
Deliverable 1 
 University of Minnesota, Morris’s food service Sodexho approved Coop Partners, a Twin 

Cities based food distributor that is very interesting in cross-docking.  They are familiar with 
aggregating products from individual family farms.  This is potentially very significant 
infrastructure development.  LSP staff members are helping make connections with local 
retail stores. 

 
 We’ve had a lot of success in engaging four private companies in workshops during the 

spring and summer. 
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 A processor that also distributes to the Twin Cities is exploring expansion into regional food 
distribution.  We have put them in contact with farmers, and local retailers interested in more 
regionally produced food. 
 

 LSP staff members are in contact with a purchasing consortium for three area school 
districts and Rice Memorial Hospital in Willmar about opportunities to increase purchase of 
sustainably grown, regionally produced foods. 
 

 We are investigating design and cost of mobile processing (red meat) that could help 
expand land use in pasture in the Chippewa River Watershed.   
 

 In November and December we initiated a series of meetings (one in person and numerous 
telephone contacts) with the entrepreneur who operates a retail foods store at the Kadejan 
poultry processing facility in Glenwood.  They are interested in developing a local foods 
distribution network to spread the company's chicken distribution and transportation costs. 
We put him in touch with farmers who regularly move products along a route his truck 
regularly travels empty and with area distributors. 
 

 We are planning two working sessions for distributors and farmers along various routes 
between the Twin Cities markets and western Minnesota for the winter of 2011-12.  The first 
will be held in Milan on January 19th.  The other one will be held in Glenwood in late 
February. 

 
Funding from the Walton Foundation and National Institute of Food and Agriculture was also 
used to pay for these activities through 12/31/2011. 
 
Deliverable 2 

  Julia Ahlers Ness attended the Midwest Biomass Conference Nov. 2-3 to get a sense of 
whether this is something that has more near term market potential in the Chippewa River 
Watershed or is more of a down the road possibility.   
 
Funding from the Walton Foundation and National Institute of Food and Agriculture was also 
used to pay for these activities through 12/31/2011. 

 
Deliverable 3 

A. Farmer Outreach 
 Project partners formed working relationships with:  

o The Nature Conservancy related to the Chippewa 10% Project through a joint 
event on grazing planning in the Ordway Prairie and connecting on the MN State 
Prairie Plan; 

o STRIPS project in Iowa for which LSP did additional publicity through an article, 
blog and podcast (see below); 

o Prairie Pothole Region Integrated Land Conservation Strategy which is 
considering the Chippewa 10% Project as a study site; 

o Green Lands Blue Waters which we supported through a meeting on perennials 
at Decorah and by participating on work groups and partnership planning 
meetings;  

o Pope County Soil and Water Conservation District, which will host the Ag Land 
Solutions Specialist position for Land Stewardship Project and the Chippewa 
10% Project (see implementation); 

o A crop consulting firm assisting with farmer outreach in the Shakopee Creek (see 
implementation); and  
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o The Minnesota River Watershed Alliance which asked the C10% to co-sponsor a 
meeting. 

 
 Public field days, tours, etc. have been targeted to the watershed.  We have often got 

response from those outside the watershed.  Since June we have had seven events with 
217 people attending. We focused outreach to farmers and landowners with hands-on 
practical, production oriented workshops and field days: 

o Holistic planned grazing to build connections with private and public land 
managers about high quality profitable contract grazing that meets specific 
conservation objectives; 

o Opportunities inherent in contract grazing;   
o Biomass + grazing market opportunities; and 
o Practical approaches to making grazing work on farmer’s fields. 

 
 One-on-one or small group discussions have taken place with 12 farmers on advisory 

committee, 13 farmers on marketing options in Morris and Litchfield, 26 case interviews 
for the economic analysis and two farmers recruited to work with a crop consultant this 
fall. 

 
Farmer Outreach Strategy: 
This winter the focus will shift heavily toward targeted contact with individual farmers and 
landowners, with the hiring of the new “Ag Land Solution Specialist” to work out of the Pope 
County SWCD office in Glenwood and through contract work a crop consulting firm focused on 
the Shakopee Creek area as noted below. 
 
Northern 2/3 of watershed, more diversified landscape, more livestock 

 Focal areas are Middle Main Stem and East Branch and upper Shakopee Creek in the 
Prairie Core area identified through the Prairie Plan, where we will work with the Nature 
Conservancy to protect existing prairie, Conservation Reserve Program contracts, grass-
based operations and transition some additional row crop fields to continued working lands 
in productive grass-based operations near the core areas. 

 We intend to address the increase in turbidity that starts in the upper main stem area as 
well as nutrient runoff and fecal coliform runoff. 

  The new "Ag Land Solutions Specialist" position based out of Pope County SCWD 
office will make connections with farmers and landowners through talking with farmers and 
those who know farmers about landowners and operators we should meet.  The hiring for 
this position occurred this fall and the position will start in January 2012.   
 

Southern 1/3 80-90 % row cropped; geographically homogeneous, flat w/ virtually no 
remaining wetlands 

 Focal area is Shakopee Creek sub-watershed, particularly the lower 1/3 which 
contributes 65% of nitrogen flowing into the main stem. In addition to nitrogen management, 
CRWP monitoring points to issues of flow (speed & quantity) and the contributions of 
Shakopee Lake.  
 Strategies will include: 

o Identifying landowners via one to one contacts; 
o Working with crop consulting firm to connect with farmers on nitrogen management 

plans & monitoring; and  
o Organizing kitchen table meetings about BMPs for nitrogen management to save 

farmers money and reduce losses of nitrogen to streams. 
 

B. Modeling and other analyses 
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 Focal areas – The project has identified three focal areas with associated 12 digit  
   watersheds (HUC):  

o Shakopee Creek below the lake (nutrient issues) and turbidity hot spots; 
o Middle Main Stem (erosion issues); and  
o We added a third focal area to include the state Prairie Plan core area within the 
Chippewa River Watershed, where it is important to: 

 protect what already exists; 
 expand grass where possible; and 
 understand the attributes that lead to clean H2O. 

 
 Agricultural Production Systems Simulator --  

o The model has been calibrated and validated for row crops and alfalfa and is 
being calibrated for perennials and animals by Abdullah Jaradat and Jon Starr at the 
North Central Soil Conservation 
Research Lab. 
o Calibration simulations have been 
tested with certain crop rotations and 
with possible future rainfall conditions.  
Loss of N, erosion, biomass, grain 
yield, soil carbon and runoff have 
been simulated.  One academic 
paper has been published. 
o The long-term effects of row crops 
and alfalfa has been evaluated in 
relation to climate change & soil types 

 The Soil and Water Assessment Tool— 
o  It has been calibrated by the 

Chippewa River Watershed 
Project. 

o CRWP staff are now in the 
process of assessing the 
significance of using regionally 
measured values for pasture and 
hay land erosion.   

o This work has been delayed while 
turbidity total maximum daily load 
meetings were held by the 
Chippewa River Watershed 
Project this winter. 

 Economic Analyses— 
o 26 interviews have been conducted by John Westra to gather production costs 
and returns for alternative systems being considered in the Chippewa 10% Project. 
During the next few months John Westra will finish and compile production survey 
work of alternative production systems; gathering information about production 
activities on a per acre basis for the cost of production, production output, profits 
from production and risk. 
o LSP will complete a case study on grass-based beef production (any beef 
systems that use grass to some degree). Information is being exchanged with other 
related case studies underway. 

 
 GIS analyses --- 
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o LSP is using several data sets: National Land Cover Data 2006, National 
Agriculture Statistics Service 2010, SURGO soils database, orthogonal pictures, 
Ducks Unlimited wetlands layer, US Fish and Wildlife Service Bird Matrix, Prairie 
Pothole layers to develop baseline and scenario maps. 
o LiDAR digital elevation data is being processed for the watershed to map: 

 Areas sensitive to runoff; 
 Locations of crop rotations in relation to watershed features; and 
eventually  

 Locations of grazing farmers, transportation routes in relation to each 
other or land forms 

  
Funding from the Walton Foundation and National Institute of Food and Agriculture was also 
used to pay for these activities through 12/31/2011. 
 
 
 
Result Status as of 06/30/2012: 
Deliverable 1 
We are getting traction on the distribution front in a way that might parallel the path of 
infrastructure development in the Twin Cities, while wider regional and national markets are 
developed through entrepreneurs. 

 
At our last team meeting we came up with a plan to focus on local food activity in the Pope 
County area, around our Middle Mainstem focal area (and close to MN Prairie Plan focus area.) 
We've already done some work in the area and it is ripe.  Kadejan is interested. They already 
have a truck out and about in the region and are too often returning home empty.  This can raise 
awareness and, potentially, production activity around grass based systems in the area. 

 
Key food cooperative players (brick and mortar as well as on-line) are seeing the value of 
working together.  Co-op Partners Warehouse, certified as a Sodexho supplier, is ready to start 
a route even if it has to be subsidized by more lucrative routes at first. The food director for two 
of the larger public schools in the area has spoken with LSP about her interest in being a 
purchaser on one of these routes. In addition, we have two of the largest local food players in 
the region who market and want to increase their markets in this area ready to start paying 
someone else so they can get out of the truck and stay home.  It makes sense to build this 
around Co-ops that could, as they did in the Twin Cities, pioneer the path toward greater 
regional food consumption. 
 
We are working to identify other opportunities for branded programs to get more supply from the 
region.
 
Deliverable 2
LSP is partnering with The Wallace Center Pasture Project.  Their case study shows a 
significant potential for grass-fed been markets if additional supply can be found.  Working with 
John Westra and the Pasture Project we are assembling the background to clarify the economic 
case for row crop farmers to lease sensitive fields to cattle producers wanting more grazing 
capacity.  
 
Deliverable 3
A. Farmer Outreach 
The primary ways we've been working to build that credibility with row crop producers have 
been to:  
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 Meet farmers on terms with which they are familiar - starting with offering support of farmer-

based efforts to increase nutrient management efficiency (Shakopee Creek work) with the 
hope that this will help establish a solid enough relationship with the farmers that can be 
built upon & expanded to include other voluntary conservation or BMP practices. LSP has 
contracted with a person to work about 10 hours/week visiting with farmers in the lower 12 
digit watersheds in Shakopee Creek to encourage them to participate and to invite 
neighboring farmers along tile lines or minor tributary creeks to participate in kitchen table 
conversations.  We anticipate conversations with up to 45 farm operators this summer and 
fall. 

 Partner with entities that are already working with farmers in the direction of the 
conservation farming (SWCD offices), and work together to help farmers take things to the 
next level beyond conservation to that of "seeking farm profitability through good 
stewardship of our land & water resources." 

 Begin outreach to absentee landowners. Upwards of 60% of farmland is owned by 
absentee landowners who increasingly want one-year rentals escalating each year based 
on the price of corn and the availability of dollars for higher land rents effectively 
undergirded by risk management insurance.  The Chippewa 10% Project needs to reach 
out directly to absentee landowners about options for profitable, conservation farming 
systems. Local partners and the C10 Project have forged connections with women 
landowners who want to understand conservation and conservation programs and talk 
about what is available and how easy it really can be for farmers holding land leases to 
improve conservation.   

 Other efforts including reaching out to owners with Conservation Reserve Program acres 
expiring in 2012 that might not otherwise be re-enrolled or seek conversion to working 
lands practices such as grazing. 
 

B. Other outreach 
 Because of the relationships developed through the 10% Project over the last year, Pope 

County Soil & Water office has expressly asked LSP to help put on a series of 
Holistic Management classes within the county, most likely to be scheduled for November 
of 2012. 

 One of LSP's Farm Beginnings Programs for 2012-213 will be held at the West Central 
Research and Outreach Center in Morris; the intention with this class is to specifically reach 
out to existing "ag of the middle" and beginning farmers interested in grass-based livestock 
operations. The C10 project is in a position to help and inform this effort. 

 The area's Working Lands Initiative, which includes C10 team members, is looking to 
develop a cropland to grassland demonstration site within or near the watershed. This will 
provide a key outreach base to farmers and landowners within the watershed. 

 The C10 Project has been invited to be a sponsor for the 2012 Tri-State Conservation 
Grazing Workshop geared to support the practice of conservation grazing as a land 
management tool where the primary goal is to meet specific or defined ecological 
objectives.  

 Minnesota Grazing Lands Conservation Association  is co-sponsoring a Soil Quality 
Improvement workshop with the C10 project because of the economic, conservation and 
ecosystem benefits that come from farming systems that improving soil quality. These 
systems include use of minimum tillage, cover crops, and diverse crop rotations that 
includes grazing livestock to help boost biological life and carbon sequestration in the soil. 

 
C. Modeling 
Our predictive modeling work is complex, but beginning to bear fruit.  It is of considerable 
interest to agencies in this state and beyond.   The Agricultural Production Systems Simulator 
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(APSIM) initial simulations with row crops and alfalfa show that perennial crops could reduce 
nitrate leaching strongly under future climate change (~50% reduction due to continuous alfalfa) 
and would level-off at about 50-60% perennial in the crop rotation.  Initial simulations runs also 
predict that the current crop production system, even on a highly productive soil, will have 
difficulty in consistently attaining a goal of achieving acceptable levels of ecosystem services, 
including  <10 mg NO3-N/L in tile drainage water even though prudent nitrogen fertilization is 
followed).   

 
Next steps are to complete the datasets to be used in APSIM by adding cool season mixed 
species pastures, mixed species perennials and the effects of adding grazing animals in the 
watershed into the modeling. Output coefficients for ag pollutants are being indexed for about 
several major crop rotations on different soil series and land capability classes for: No3-N, 
erosion, biomass, grain yield, soil carbon and runoff.  These will be used for the integrated 
economic model being developed by John Westra  in the economic analysis, to strengthen 
SWAT modeling for total suspended solids and for InVest modeling applied to the Chippewa 
River Watershed for ecosystem service prediction. 

 
Information is being exchanged with the Wallace Center study. A second study on Pork is being 
done jointly with Minnesota Institute for Sustainable Agriculture. 
 
Presentations last fall at which we were invited to present were: 

o Prairie Pothole Region Integrated Landscape Conservation Strategy (PPRILCS) 
is interested in the Chippewa 10% Project as a comprehensive approach dealing 
with economics. 

o Minnesota River Interagency Study Team is considering applying a detailed 
hydrologic model tying in-stream concentrations with changes in farm 
management practices at a small scale.  It would focus on a HUC 12 or smaller 
unit of the eastern Shakopee Creek. 

 
 
Funding from the Walton Family Foundation and National Institute of Food and Agriculture was 
primarily used to pay for these activities in Deliverables 1, 2 and 3 through 6/30/2012.  
Remaining ENRTF funding will be used from July 2012 to June 2013. 
 
 
 
Result Status as of 12/31/2012: 

Deliverable 1 
Meetings of farmers, distributors and interested purchasers were held in the southern and 
northern parts of the region in early summer of 2012 to discuss distribution. The meetings 
featuring successful regional distribution strategies were held in Milan, Minnesota and in 
Glenwood, in the northern and southern parts of the region in which the Chippewa River 
Watershed is located. Farmers along the southern parts of the region were primarily interested 
investigating the possibility of forming their own cooperative and purchasing a truck for 
distribution. 
 
In the northern part of the region, farmers, purchasers and potential distributors are interested in 
working with existing distributors in ways that will enable them to tap into the lucrative Twin 
Cities market as well as distribute product to larger market in and around the Chippewa River 
watershed.  This area includes a number of food coops in Ortonville, Morris, a new Coop in 
Willmar and in Litchfield as well as the University of Minnesota Morris campus.  The area also is 



Ecosystem Services in Agricultural Watersheds                           24

home to the four hospitals and three public schools we have engaged in purchasing regionally 
grown food. 
 
In October we held a public meeting that featured author Attina Diffley.  The focus of the 
discussion was on the role the growing Twin Cities food cooperative movement had in making 
success possible for farms like Gardens of Egan.  Since then we have held meetings with 
managers and board members of four area food coops and Kadejan, an interested distributor in 
Glenwood. This effort will lead to a meeting February with food coop and University purchasers 
and Coop Partners Warehouse.  We believe we will have sufficient product to result in a weekly 
route set up by Coop Partners between the Twin Cities and this region, with strong possibilities 
for regional distribution by Kadejan. 
 
Through our participation in the University of Minnesota’s Southwest Regional Development 
Partnership we have been able to help implement a mini-grant program in Southwest Minnesota 
providing funding to groups of farmers and other entrepreneurs who want to pursue regional 
food system value chain strategies.
 
 
Deliverable 2
Through our partnership with Wallace Center’s Pasture Project in the Root River area, LSP 
acquired economic analysis of cost/benefit of grass fed beef production in the upper Midwest on 
a per/acre basis.  This is the approach that will be most appealing to farmers accustomed to row 
crop economics.  With this information and Economist John Westra’s findings we will be able to 
complete fact sheets on the economics of grass fed beef production. 
 
In partnership with Green Lands Blue Waters Grazing Task Force we have developed three fact 
sheets valuable to beginning farmers interested in making a success of contract grazing and 
grazing on leased land.  They include a summary fact sheet, a fact sheet on land suitability, and 
one on contract details. 
 
 
Deliverable 3 
Due to a delay in hiring for this work, we are behind schedule on this deliverable and will not be 
completed by March 2013. 
 
 
A. Farmer Outreach 
Outreach to farmers has been through:  
 In 2012 LSP partnered with the Pope SWCD to conduct technical assistance with CRP 

contract holders and graziers and others.   
 
 In addition we distributed a survey to beef producers in the area who ask for one as a result 

of publicity through the media or partners such as Grazing Lands Conservation Association.  
Seventy-three people have responded so far.  The results are being analyzed by the West 
Central Research and Outreach Center.  Through this survey we were able to identify 
graziers who are interested in expanding as well as training topics livestock producers in the 
area identify.  This information assists us in tailoring individual and “retail” outreach efforts 
and identifies farmers who want to expand their grazing operations to help us target our one 
to one outreach. 
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 As a result of mailings, public meetings, tours to neighboring states and individual visits, 
farmers are assessing or implementing conservation in 2012 through the Chippewa 10% 
Project as follows: 
- 10 famers on 1057 acres enrolled in N testing; 
- 6 farms with 225 ac engaged in multi-species cover crops work; 
- 25 CRP contract holders responded to a mailing about options besides allowing contract 
to expire; 
- 15 women landholders participated in meetings this summer about conservation options 
for their owned acres in the Chippewa River Watershed or nearby. 

 A plan has been developed for individual outreach with farmers and kitchen tables meetings 
this winter and spring with farmers in key focal areas. 
 

B. Other outreach 
 In 2012 we conducted field days and tours to engage farmer and other stakeholders: 

- This July the C10 Project cosponsored, assisted in planning the agenda and lent 
promotional support to WCROC Organic Dairy Day August 7th and the North Central 
Soil Conservation Research Lab's annual field day August 16th, which had at least 60 
people. In addition, we sponsored trips to Burleigh, ND on Soil Health and Cover Crops; 
EcoSun Prairie Farm in SD and STRIPs project in IA for farmers and others in the 
watershed. (See attached article about the work).  

- LSP and the C10 project co-sponsored the TriState Conservation -Grazing Conference 
to be held in eastern North Dakota Aug. 21-22 and we are helped recruit livestock 
producers from the watershed to attend with about 200 people attending with about half 
a dozen from the watershed. 

- LSP, CRWP, Grazing Lands Conservation Association, Natural Resources Conservation 
Service (NRCS) and others sponsored a statewide Soil Health Workshop on September 
21 that featured farmers, NRCS staff and Agricultural Research Service staff from North 
Dakota talking about multi-species cover crops (270 people participated). See 
http://landstewardshipproject.org/stewardshipfood/foodsystemslandstewardship/chippew
a10/soilquality for more information.  Funding for this workshop was provided by the 
Walton Family Foundation and co-sponsorships.

- LSP sponsored a field day on October 24 demonstrating soil health improvement 
through innovative cover crop strategies at two diversified crop and livestock farms in 
our cover crop network.

 
C. Modeling 

o The North Central Soil Conservation Research Lab calibrated the Agricultural 
Production Systems Simulator (APSIM) model and conducted initial simulations on 
12 representative soil types in the Chippewa River Watershed for crop rotations 
(corn/soy, corn/soy/wheat/alfalfa, continuous corn, corn/alfalfa and continuous 
alfalfa),  100 years of historical temperature/rainfall/C02 data and, using the 
Intergovernmental Panel on Climate Change A2-climate scenario, estimated climate 
up to 100 years into the future.  Ecosystem service output coefficients included: 
biomass yield, grain yield, flow, N03-N, NH4-N, soil carbon (to 1 m) and soil erosion.  
Output coefficients have been expanded to include 132 soil types (about 90% of the 
CRW) and three groupings of land capability classes (LCC)  for conventional and 
organic systems.  Jaradat et al., found that, in testing a performance index on 24 
representative soil series in a range of LCCs, current LCC groupings are not as 
effective as soil series for predicting the effects of climate change on ecosystem 
services resulting from various crop rotations (see attached poster).  

o Soil and Water Assessment Tool has been calibrated against long-term stream 
monitoring for sediment in the CRW.  This is based on 2006 National Land Cover 
Data crops or soils that represented 10% or more of the area.   
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o US Geological Survey has completed an analysis of bird habitat in relation to 
Chippewa River Watershed land-use and potentially sensitive areas in row crops 
defined by the 2006 National Land Cover Data set on Land Capability Class (LCC) 3 
and above and slopes >3% (about 106,000 acres).  Converting row crops on those 
lands in focal areas to grasses on about 45,000 acres would increase grassland 
birds by 15 to 17% (see attached). 

o Louisiana State University Agricultural Center (LSU) has completed interviews with 
26 producers on production costs and returns for alternative systems being 
considered in the Chippewa 10% Project. They are also gathering information from 
Farm Business Management for 5 or 6 commodities plus alfalfa/grass and livestock 
about a per acre basis for the cost of production, production output, profits from 
production and risk.  The University of Minnesota’s West Central Research and 
Outreach Center has identified a student to help draw together their economic data 
from comparisons of the grazing dairy herd and the confinement dairy herd.   

o A Phase I feasibility study was completed this summer looking at perennial biomass 
for on-farm grain drying and other on-farm energy production. Results are mixed at 
best. 

o Case studies with area livestock producers on costs and returns are being finalized. 
 
 
D. Integration 

- The expanded output coefficients for each baseline rotation, including animals, will be 
finalized this winter and will be used for the integrated economic model being developed 
by John Westra, to strengthen SWAT modeling for total suspended solids and for InVest 
modeling applied to the Chippewa River Watershed later this spring for ecosystem 
service prediction. 

- It will be applied to several scenarios to test how many acres will be needed to achieve 
goals. 

- Decision tools will be developed in 2013 for farmers based on the results of predictive 
modeling. 

 

Funding from the Walton Family Foundation and National Institute of Food and Agriculture was 
primarily used to pay for most of these activities in Deliverables 1, 2 and 3 through 12/31/2012.  
Remaining ENRTF funding will be used from November 2012 to June 2013
 
 
 
Result Status as of 6/30/2013: 
 
Deliverable 1 
We are working closely with the Wallace Center at Winrock International on their efforts to 
expand farmer connections to growing grass-fed markets. LSP staff made connections between 
farmers and Thousand Hills Cattle Company for grass-fed markets.   
 
Deliverable 2 
This objective has been difficult to address as biomass markets for true perennials have not 
developed.  We intend to conduct a follow-up feasibility study later this summer on field-scale 
options for crop drying. 
 
Deliverable 3 
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We are finding it very productive to use a 1-1 meeting (relational meeting) approach.  In this 
context, a project organizer helps the farmer or landowner discern their core values, name the 
fears that are keeping them from making changes, identify ways through, around or over those 
fears and explore options on their farm that could protect water quality. From these meetings we 
are identifying farmers who are interested in joining a nitrogen management, grazing network, or 
are willing to try some cover crops or some other practice on their farms.   
 
LSP staff member Andy Marcum completed 74 1-1s this winter. LSP staff member Terry 
VanDerPol completed five and Chippewa River Watershed Project staff member, Jen Hoffman, 
completed 10 follow-ups w/farmers monitoring nitrogen needs in their corn.  We have also 
aggregated last summer’s results. One result of this work is that 20 farmers agreed to host so 
far, though most have not happened yet. 
 
Workshops held during this period include the following. 
- LSP and CRWP coordinated a two-part East Branch workshop on grazing with 22 agency 
partners followed by one with 5 farmers  
- A workshop called “Promoting Long-term Care of Land Through Leases & Contracts” was held 
on April 4 in Glenwood with 14 farmers and was sponsored by LSP. 
- LSP coordinated three “Introduction to Holistic Management” webinars (counted as one event 
in 2013 with12 farmers and 13 SWCD, NGO, University and other partners. 
- The CRWP introduced, at their annual meeting attended by 70 stakeholders (watershed 
residents and project partners), a conservation planning tool that uses biophysical data and 
stakeholder values to identify priorities.  Using interactive instant response technology 
stakeholders shared their values and preferences related to watershed restoration and 
protection needs to use for conservation planning. 
   
Deliverable 4 
We held three Kitchen Table Meetings with 16 farmer participants.   
 
Four learning networks with 60 farmers have been organized on: nitrogen management in corn, 
adding cover crops in a row crop rotation, improving and adopting rotational grazing and women 
non-operating landowners seeking enhanced conservation with renters. There have been two 
group meetings and three individual follow-ups with the women landowners. The group wants to 
continue meeting this summer and four have expressed interest in making changes next year. 
 
Deliverable 5 
Modeling simulation has been done by the USDA Agricultural Research Service with the 
Agricultural Production Systems Simulator (APSIM) model, based on crop rotation data from 
USDA Agricultural Research Service,132  predominant soils in the watershed and historical and 
future climate.  We also mapped five basic crop rotations using 2006-2010 USDA National 
Agriculture Statistics Service data and estimated nitrogen and phosphorous availability from 
livestock operations in the watershed, including various pasture-based systems (continuous and 
rotational), AFOs and CAFOs for beef, dairy, swine and poultry.  Ecosystem services output 
coefficients for yields, nitrate-nitrogen loss, runoff, drainage loss and erosion have 
been simulated in APSIM for the geospatially 
referenced crop rotations.  
 
Two models will integrate economic and 
biophysical aspects of the systems for baseline and 
four land-use/management scenarios to achieve 
water quality.  Comparisons between corn and 
grass-fed cattle, or cover crops and cattle grazing 
will be included in the models (see table above).  
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Items needed to run InVest and the Integrated Economic Water Quality models include the 
following: 
- Baseline crop rotations and land-use (have been mapped for the watershed by LSP  
- N and P estimated for all feedlots in the watershed has been calculated and mapped 
- Scenarios have been finalized and mapped. 
- APSIM export coefficients have been generated by ARS for all crop rotations and are 

almost finished for pasture and warm season grasses.  These are being reviewed by Team 
members before being finalized.   

- Economic baseline information has been assembled and case studies are available. 
 
In addition, Paul Wymar at Chippewa River Watershed Project has improved Soil and Water 
Assessment Tool (SWAT) estimates of flow and sediment. He did this by rerunning SWAT with 
hydrological response units based on soils or land-uses at a resolution of 1% of their area 
instead of the previously used 10% resolution. 

Funding from the Walton Family Foundation, National Institute of Food and Agriculture and 
National Fish and Wildlife Foundation was primarily used to pay for most of these deliverables 
through 6/30/13.  Remaining ENRTF funding will be used until June 2014.  Note that during the 
first 6 months of 2013, we utilized about $80,000 in Walton Family Foundation funds and 
$60,000 from National Institute of Food and Agriculture for Results 1, 2 and 3.
 
Result Status as of 12/31/2013: 
 
Deliverable 1 
Planning is underway for two sessions on marketing. 
 
Deliverable 2 
This objective has been difficult to address as biomass markets for true perennials have not 
developed.  We intend to conduct a follow-up feasibility study later on field-scale options for 
crop drying. 
 
Deliverable 3 
A. One-to-one farmer and landowner outreach continues to succeed through one-to-one 

conversations about stewardship values, obstacles to greater conservation and options. Our 
success is then in following up with people and connecting them to conservation planning 
agencies and resources.  Our partnerships with Pope Soil and Water Conservation District, 
USFWS, DNR, Chippewa River Watershed Project (CRWP) and TNC are critical to this 
success.  A total of 145 one-to-one visits were held through November 2013. The number of 
new Environmental Quality Incentives Program grazing plans on 2170 acres with 15 farmers 
completed by the Pope SWCD is in part a result of this approach.   

 
Workshops held during this period include the following. 
 
-Farmer members of our cover crop group hosted two successful 
field day events this summer.  A bus tour featured cover crop farms 
integrating grazing livestock and season extension into their crop 
strategy. The second featured cover crops inter-seeded into 
standing corn and their impact on soil quality and health.  37 
watershed farmers attended one or both of these tours.  Attendee’s 
also included non farming landowners and interested agency staff. 
Brian DeVore, LSP Communications Director interviewed two of the 
farmers and developed a podcast on cover crops and soil health. 
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-Farmers at the Morical cover crop field day inspected an implement Jerry Morical and his 
grandson Taylor designed for inter-seeding cover crops into standing corn. Suggestions for 
enhancements to improve soil-to -seed contact were generated. 
   
Deliverable 4 
Farmer networks are solidifying and more people are becoming interested. 
 
Cover Crops and Soil Health 
The project is in our second year of convening a network of farmers innovating in cover crops 
and soil health. Mr. Jim Paulson, University of Minnesota Extension dairy and grazing expert 
and Dr. Sharon Weyers, Research Soil Scientist with the USDA Ag Research Service, both 
members of the Chippewa 10% Project Team are advising this group.  
 
Group activities include experimenting with different mixes of seeds, methods of seeding and 
ways to utilize the cover crops that will add value to livestock farmers beyond soil building. 
Farmers in the group get financial support for biological soil testing and seed costs as well as a 
group consultation from the soil laboratory to assist them in interpreting their soil test reports. In 
return the farmers agree to sponsor a field day or participate in a multi-farm tour or workshop 
showing other farmers what they are learning and they agree to make their yield and financial 
numbers available to the project team to develop and publish educational materials.   
 
 
Nitrogen Management Network and Tile Line Monitoring in the Shakopee  
Seven members have been participating during the 2013 growing season, covering roughly 
1000 acres. This is fewer than anticipated. Farmers were preoccupied and scrambling to deal 
with the wildly late spring planting.  The late and wet spring also led to some soil test timing 
issues but the participants, through coordination with their chosen crop consultant, had pre-
sidedress nitrogen soil samples collected.  The crop consultants for stalk nitrate test analysis 
collected corn stalk samples for the season.  Results of all tests will be obtained from crop 
consultants. 
 
Following the crop harvest, participants will be met with individually to discuss their on-farm 
results and then convened as a network to share their experiences, strategize for increasing the 
network and identifying other needs they would like met.  A summary of results similar to 2012s 
will be compiled.  During the next six months a strong push will be made for solidifying the 
current participants as a functioning, identifiable network and securing additional members in 
the target area of Shakopee Creek. 
 
Chippewa River Watershed Project (CRWP) with the aid of Bosch Farms (of Montevideo) 
identified two fields with accessible tile lines for tile flow monitoring and nitrogen testing. The 
first location taps into a tile system from a 40 acre field that is pattern tiled with no surface inlets 
and is currently used to grow corn and soybeans. The second site monitors a tile line that drains 
an 80 acre corn and soybean field that has many open tile intakes.  
 
CRWP hopes to monitor tile flow and nitrogen levels from these two sites in order to 
characterize seasonal tile flow output and nitrogen levels from fields within the Shakopee Creek 
and Dry Weather Creek watersheds of the Chippewa River. In addition we hope to collect data 
that can be used to compare and contrast the difference between drainage with and without 
open tile intakes. 
 



Ecosystem Services in Agricultural Watersheds                           30

Work is being undertaken to establish a third site that will foster the goals of the project, provide 
further authentication of the results and expand the study area. CRWP expects to identify this 
third site in the next several weeks (October). 

 
 
Women Caring for the Land in the Chippewa Watershed 
Land Stewardship Project’s Non-Operating Landowners Network for women landowners is 
called “Women Caring for the Land.”  Identifying stewardship values, learning about ways of 
implementing those values through conservation leases, new enterprises like managed grazing 
or government programs in a ‘safe’, women-only group empowers participants to act.  A 
significant portion of the first meeting and each subsequent meeting that includes new 
participants is a round robin of women talking about their land, how they acquired it, what it 
means to them, their families and community and their vision for the landscape.  The impression 
that our fast paced, market centered culture does not afford many opportunities for this type of 
reflection about stewardship values and connection is borne out by the intensity that builds 
through these conversations.  Their connections to the land and to the community are deep and 
strong as is their desire to build their farmland as an asset and part of a healthy functioning 
landscape. 

 
Three meetings were held this period. One 
focused specifically on legal and relationship 
aspects of developing Conservation Leases with 
renters.  The second focused on USDA-FSA 
conservation programs and conversations about 
how to talk with renters about conservation.  The 
third meeting focused on the role of cover crops, 
how challenges to cover cropping in this northern 
climate are being met by innovative farmers, and 
how to tell if your soil is healthy.  A farmer 
member of our Cover Crop Network was the 
primary presenter.  Currently there are eight core 
members of the group representing about 1820 

acres of farmland in the Chippewa River Watershed. 
 
Grazing Clubs 
Four grazing farmers from the Chippewa Watershed have formed a grazing club to learn from 
each other and improve grazing techniques.  The group also includes two experienced grazing 
advisors, Terry VanDerPol and Richard Ness from LSP, a retired grazing mentor, and 
occasional experts.  The club is going to meet this winter to recruit more grazing farmers with a 
goal of 8+ farmers actively participating and 20+ farmers in the network and occasionally 
participating.  
 
A Landscape Level Initiative to address Profits from Perennials, Wildlife Corridors and Water 
Quality, which is also a second grazing network focused on a specific landscape is underway.  
Last spring, LSP staff member Andy Marcum was contacted by USFWS from the Morris 
Wetland Office to be briefed on a community organized conservation plan for Southeastern 
Pope County. A community could come together to find innovative land management practices 
that meet the interests of individual landowners and benefit the land, soil health, water quality 
and native plants and animals.  It is a large enough area to function as a significant “patch” 
within the MN Prairie Plan Corridor through the Chippewa River Watershed. One management 
tool would be to implement a large-scale grazing operation across the entire landscape that 
would help set back/clean up invasive plant species, improve soil health, assist in restoring 
native grasses and protect area lakes. This is an area that is largely in perennial cover, a mix of 

Some Chippewa Watershed women 
landowners tour a native prairie in Pope 
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private and public land with 30 livestock producers, or non-operating landowners. It also 
includes some large corn and soybean fields  
 
Between LSP, USFWS, DNR, CRWP, TNC and private landowners, we have started to 
coordinate efforts that conserve and enhance the natural resources and rural way of life that 
would result in creating sustainable communities.  Twelve grazing farmers in the area are 
meeting with public land managers and recreational landowners to refine grazing strategies for 
farm profit and for grassland conservation.  The farmers and representative recreational 
landowners met in December and agreed to make plans for grazing and conservation grazing 
on large tracts of pasture, public land, and privately owned grassland that is being degraded by 
brush and invasive species. Next steps are being decided and plans to implement work on the 
land are anticipated to begin in 2014.   
 
Deliverable 5 
Baseline modeling simulations with Agricultural Production Systems Simulator (APSIM) have 
been completed by ARS for crop rotations including corn soybeans, sugarbeets, wheat, alfalfa 
and hay.  Modeling simulations for various levels of grazing are being finalized. 
 
While ASPIM research pieces have been painstaking, we now have ecosystem service 
coefficients that can be used for the water quality modeling.  John Westra is working on this 
now.  Preliminary testing of these coefficients in the 10 digit Shakopee sub-basin of the CRW 
suggests that a combination of N management, cover crops on 10% of high quality farm land 
and diversifying rotations on more sensitive lands is encouraging.  Economic returns per acre 
favor continuation of corn and soybeans, and suggest the need to factor in an economic values 
for soil health improvements, grazing of diversified croplands and an ecosystem services 
payment.  
 
The slide shows 
scenarios we are 
testing through the 
modeling and also that 
are reflected in the 
farmer engagement we 
are doing.  Combined 
with the monitoring 
being done through the 
farmer networks, we 
hope to be able to link 
field-level changes 
with predictions about 
what is needed to 
achieve goals at a 
watershed level.  
 
We’ve learned that if 
you look at potential 
for future climate 
changes, the cropping systems that are longer do better. The system makes more 
difference than the actual crops and perennials make the most difference.  
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We will also be working with MPCA to see if the HSPF model they are now using for the 
WRAPS process can be modified with scenarios from our process. 
 
With more advanced work on GIS by LSP, we will test methods that can be replicated in 
other watersheds to more easily predict changes at a landscape level.  We will test 
these analyses against the acreage estimates that will be obtained through the water 
quality monitoring.  We are now confident we can move forward expeditiously. 
 
Funding from the Walton Family Foundation, National Institute of Food and Agriculture 
and National Fish and Wildlife Foundation was primarily used to pay for most of these 
deliverables through 12/31/13.  Remaining ENRTF funding will be used until June 2014.  
Note that during the last several months of 2013, we utilized about $77,000 in Walton 
Family Foundation funds and $10,100 from National Institute of Food and Agriculture for 
Results and $58,500 from National Fish and Wildlife Foundation for results 1, 2 and 3.
 
 
Final Report Summary:  
 
Deliverable 1 
Despite several efforts related to food co-ops in the region, the University of Minnesota, Morris 
and several public events on the topics, the market pull component of this project has been a 
challenge. For example, the University of Minnesota, Morris has had staffing changes in their 
vendor Sodexho so purchase of regionally grown product has not expanded significantly beyond 
special events, although that remains a priority for the administration of the institution. 
 
LSP worked closely with the Wallace Center at Winrock International on their efforts to expand 
farmer connections to growing grass-fed markets. LSP staff also made connections between 
farmers and Thousand Hills Cattle Company and Grass Run Farms for grass-fed markets.  
Nevertheless, there is a pushback on what many of the farmers we’ve engaged view as elitism 
in grass-fed beef.  Further, the high price of beef has made a variety of different approaches to 
raising beef profitable.  While most of the farmers and ranchers were are engaging are quite 
satisfied with their marketing strategies, there is interest in managing over used pastures to 
bring them to higher productivity and profit. Since these grass management improvements also 
result in healthier soil, better erosion control, enhanced wildlife habitat and more stability for 
grasslands, it seemed prudent for us to focus on this rather than shifting to grass fed production 
at this time. The Chippewa 10% Project hosted an “Opportunities in Grazing” workshop and 
panel in January which included buyer from Grass Run Farms, a potential buyer for grass-fed 
beef in region, as well as a speaker on direct marketing. Fifty people attended this workshop. It 
sparked some interest and we believe as we go forward with better grazing management, and 
they see the opportunities for increased feed production that affords, that feeling might soften. 
As the cyclical nature of the cattle cycle brings prices down and traditional beef continues to 
occupy a smaller and smaller part of the consumers’ plate, our messages about opportunities in 
grass-fed beef will resonate more powerfully. 
 
The grazing club in the Simon Lake area has repeatedly expressed interest in developing their 
own branded beef product from this picturesque area.  A farmer who produces lamb and beef 
and a beef farmer have expressed keen interest in rethinking their own marketing strategies and 
this may hold strong promise in the future. 
 
This contributed to the reduced spending in the LSP subcontract. 
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Deliverable 2 
We began the project with a linkage to the biomass burner at University of Minnesota, Morris 
with hopes that perennial feedstocks would prove feasible.  However, corncobs worked better 
for them. This objective has been difficult to address as biomass markets for true perennials 
have not developed.  We did conduct a feasibility study early on field-scale options for crop 
drying, but this showed more costs than benefits and so we discontinued work on this. 
 
This contributed to the reduced spending in the LSP subcontract. 
 
Deliverable 3 
Engaging farmers and landowners in one-to-one values conversation continues to be a good 
strategy for opening doors to talking about how changing some practices can enhance 
conservation and profit in a relatively safe manner.  Conversations are scheduled from a cold 
call or a follow up with someone who has attended a forum or field event. This affords project 
staff opportunities to connect them to resources through our partnership with Pope Soil and 
Water Conservation District, USFWS, DNR, The Nature Conservancy and others. This kind of 
networking and follow up are critical to success. Robin Moore, Andy Marcum, Terry VanDerPol 
from Land Stewardship Project (LSP) and Jen Hoffman from Chippewa River Watershed Project 
(CRWP) completed 29 one-to-ones for a total of 146 substantial face-to-face conversations. In 
addition, Robin had 19 substantial phone conversations with farmers about grazing, cover 
crops, no-till farming, and community conservation. 
 
We have focused in the last several months on one to one conversations with farmers in 
Shakopee Creek, a focal area in the more heavily row cropped part of the watershed. In our 
outreach efforts in the Shakopee Creek region of the watershed, Jennifer Hoffman of CRWP, 
who has long-term relationships with some farmers in the area, worked closely with Robin 
Moore, LSP’s Project Coordinator. They visited with eight farmers so far from the Shakopee 
region.  It is a slow building process with more challenges than we experienced in Pope County. 
One farmer has agreed to experiment with cover crops on a 20 acre piece.  He is interested in 
trying to seed a cover crop following a small grain to harvest as hay for neighboring dairies.  
Another has agreed to host a field day in fall, 2014 featuring nutrient management and soil 
health monitoring tools. Although the soil health network we will be developing in this sub-
watershed in winter 2014/15 is outside the time frame of this funding, the ground work we have 
laid with support from ENRTF has contributed substantially to the foundation upon which the 
network is being built.  
 
Two farmers expressed interest and are following through with the removal of some open tile 
intakes on their property, which will lead to better water quality.  One farmer included his crop 
consultant when he met with us.  This gave us an opportunity to open dialog with this consultant 
about soil health, something he had heard a little about and was both curious and concerned 
about.  We think this could be a very good opportunity to reach out to his consulting firm about 
soil health and profitable conservation practices. Finally, by recommendation, we met with a 
young farmer who is very interested in learning about integrating more livestock into his row 
crop operation and who would like to learn more about improving both soil health and pasture 
production.   
 
Workshops held during this period include the following. 
-Two presentations by Gene Goven on planned grazing, one to the Glacial Ridge MN 
Cattlemen’s Association and one for the general public. 
-One two part workshop on creating a holistic management grazing plan that was held in 
northeaster IA, drawing farmers from around the region. 
-A Field Day featuring a farm transitioning substantial acres from row crops to managed pasture 
was held for the Glacial Ridge Cattlemen. Thirteen farmers/ranchers attended and topics 
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included what to plant, interseeding, fencing, water lines and bull management. The 
discussion’s focus was on very “nuts and bolts” questions of managed grazing. One farmer 
requested a follow-up visit to develop plans to improve a native prairie remnant through 
managed grazing. 
- Previously we reported on seven events.  
 
Deliverable 4 
Farmer to farmer networks continue to be a winning strategy for improving practices that also 
reduce erosion and improve water quality. Four networks of 70 farmers or landowners are 
learning on 8,500 acres to-date, with viable economic options. 
 
Nitrogen Management Network and Tile Line Monitoring in the Shakopee  
Eight members are participating in nitrogen testing through the summer this year. One of those 
is new farmer monitoring tile lines.  Activities include farmers being reimbursed for soil tests and 
corn stalk nitrate tests in return for sharing those results.   
 
Chippewa River Watershed Project (CRWP) with the aid of Bosch Farms (of Montevideo) 
identified two fields with accessible tile lines for tile flow monitoring and nitrogen testing. The 
first location taps into a tile system from a 40 acre field that is pattern tiled with no surface inlets 
and is currently used to grow corn and soybeans. The second site monitors a tile line that drains 
an 80 acre corn and soybean field that has many open tile intakes. This is being paid for by the 
Walton Family Foundation. 
 
Cover Crops and Soil Health 
Building soil health, keeping the ground covered, and in some cases providing additional forage 
for wintering livestock continues to be an area farmers want to learn more about, innovate and 
demonstrate.  Our Cover Crop Network continues to grow with nine core members and another 
30+ who have requested to be kept informed of tours and field days.  
 
As part of the Cover Crop network, LSP offers funding for demonstration products made 
possible by biological soil testing in the spring and fall, a modest stipend for cover crop seed, 
and field day hosting expenses.  Funding from ENTRF and the Walton Family Foundation for 
these demonstration products has made this possible.  We also partner and work closely with 
ARS soil scientist Sharon Weyers and University of MN Extension agent, and Jim Paulson who 
has a great working knowledge of cover crops and forages for dairy and beef cattle.   
 
Group activities include experimenting with different mixes of seeds, methods of seeding and 
ways to utilize the cover crops that will add value to livestock farmers beyond soil building. 
Farmers in the group get financial support for biological soil testing and seed costs as well as a 
group consultation from the soil laboratory to assist them in interpreting their soil test reports.  In 
return the farmers agree to sponsor a field day or participate in a multi-farm tour or workshop 
showing other farmers what they are learning and they agree to make their yield and financial 
numbers available to the project team to develop and publish educational materials.    
 
This network and biological soil tests we offer, along with assistance from Sharon and Jim, have 
supported farmers in experimenting and monitoring on their own farms.  Dan Jenniges has 
learned about how diversity encourages more diverse biological soil activity. As a result he 
seeded a multi-species mix with brassicas, warm season grasses, legumes, and forbs along 
with his corn and is waiting for the fall soil test but already has seen the benefit of weed 
suppression.  He experimented by not spraying any herbicide on this field. The Moricals are 
experimenting in building their own implement to inter-seed a cover crop into standing corn.  In 
2014, we saw 943 acres put into cover crop through this program with a list of cover crop 
varieties too long to list. 
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Soil tests we offer have shown that cover crops can result in higher biological activity in fall, due 
to continued living cover and higher moisture maintained by that cover.  In interviews, farmer 
Jess Berge told me that “the soil tests have taught me to look for and think about way more than 
just NPK…” and that the tests “make me more curious about what the cover crops do for the 
soil, it encourages me to try different things to see what the test shows”.   Rancher Tyler 
Carlson is very much looking forward to this year and “To have three or more years running in 
tests, that’s where I really start to learn something about my practices”.  
 
We hold a meeting at the end of each year to meet with Dr. Weyers and go over the soil tests 
and what they indicate in the long-term context of that field. Sharon commented how this 
network has helped her to see the sampling outside of the narrow scientific definition of 
research, given her a better understanding of the farmer’s interaction with each field as a long-
term relationship and shown how the test can inform the farmer in that context. The meeting 
also serves as a forum for all the participants to talk about what they tried, how they managed 
their fields, and for them to come up with ideas about what they would like to try the following 
year. Most of what is happening this year is a result of the “what if a guy tried…” around the 
table last year. The participants appreciated the forum to exchange experience, ideas, and 
resources as much as the information the tests provided.   
 
Another result of this meeting and testing, eight of the farmers came together to apply for and 
ultimately receive a USDA Sustainable Agriculture Research and Education Program 
farmer/rancher grant funding the continuing experimentation with cover crops and soil testing.  
This is a two year grant and ensures all the farmer’s participation through 2015, giving at least 
three years of monitoring to back up their practices. The farmers wanted to do this out of a 
desire to continue experimenting with cover crops, the value they think it offers to the greater 
farming community, and out of a sense of agency and wanted to organize beyond our network.  
 
One of our goals for this network is to help establish a farmer leader/spokesperson for cover 
crops and planning for better soil health in the Chippewa River Watershed, the Gabe Brown of 
western Minnesota.  We believe there is strong potential for that to happen over the next two 
years.  The network will have powerful stories to tell, documented changes in biological soil test 
results, and gain to show other farmers. 
 
A member of this network who raises crops and livestock, has also agreed to tile line monitoring 
on a tiled crop field.  This equipment was paid for by a grant from the Walton Family 
Foundation. 
 
The Chippewa 10% Project held a cover crop soil health field day in August 2012 and in 2013 
we held a bus tour featuring three farms and a field day with 37 farmers in attendance. Tours 
were of interseeding cover crops into standing corn for soil health and fall grazing, following 
grain with cover crops for soil health and fall grazing. Also included was a discussion of a farm 
implement to interseed cover crops into corn designed by two farmers in the network along with 
a soil aggregation and slaking demonstration.  We have also published stories in the Land 
Stewardship Letter (included in the packet) and podcasts on LSP’s website (paid for with other 
funds). 
 
Grazing network 
One of the grazing groups in the Simon Lake area of Pope County is a landscape level initiative 
based on community conservation to address profits from perennials, wildlife corridors and 
water quality. It is an example of community based conservation in which sound conservation 
principles are upheld. Farmers, recreational landowners, and public land managers are coming 
together to cooperate to improve grassland health and enhance its water quality improvement 
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and wildlife habitat functions. Members of the group recognize they have different goals but are 
convinced they can all better advance to their goals by cooperating.  
 
This summer, six farmers and 20 landowners with about 6,000 acres have come together to 
push back on invasive species and establish combined grazing herds to better manage the 
grass. Grazing public or private grassland is key for two reasons.  First, it will give farmers an 
opportunity to rest some of their overgrazed, worn down pastures and kick-start the success of 
their holistic grazing plans. The immediate results should engage them in continuing to improve 
their grazing strategies on their own and other land. Second, this is a region where recreational 
grassland is valued, but much of it is deteriorated into scrub cedar and sumac diminishing its 
value as wildlife habitat and as the effective filter for water well managed grass can be.  This is 
an opportunity demonstrate on a peer-to-peer level the value of managed grazing. This will help 
ensure land currently in grass stays in grass, it will give graziers access to fairly low cost grazing 
land, boosting their profitability, and will build appreciation in both groups the multi-functional 
nature of healthy grasslands in providing wildlife habitat and improving water quality. 
 
Working with LSP staff members Terry VanDerPol and Andy Marcum, consultant Chris Halls, 
with funding from the National Institute of Food and Agriculture (NIFA), reviewed technical 
aspects of cooperative grazing projects, especially how questions of genetics and breeding, 
liability, vaccinations programs, fly management are handled.  He also worked on surveying the 
Simon Lake area to identify the amounts of fencing and waterlines needed to begin grazing on 
the recreational and farmland this summer. 
 
No direct costs were charged to LCCMR for on-farm demonstration products for this grazing 
network.  Costs are being paid from the Walton Family Foundation and sources project partners 
not directly through the Chippewa 10% Project.  
 
Women Caring for the Land in the Chippewa Watershed 
Land Stewardship Project’s Non-Operating Landowners Network for women landowners is 
called “Women Caring for the Land.” The Women Caring for the Land group has met four times 
over the past nine months, with an extended break through the winter months, when many 
participants leave the area or are reluctant to travel. Five participants who remained in the area 
over winter were engaged through one-to-ones either on farm or via phone conversation.  
The group has engaged with 15 women non-operating farm land owners in the watershed 
(mainly Pope and Douglas Counties), about 2/3 of whom are regular attendees. Presentations 
on soil health, pollinator habitat, building a better relationship with renters, and cover crops were 
given by LSP staff, CRWP, NRCS, FSA and US Fish & Wildlife experts. 
 
One of the participants has entered into an agreement with The Nature Conservancy (TNC) to 
sell a half section of prairie remnant land in the vicinity of Ordway Prairie as a result of her 
participation in WCL as well as outreach from TNC. Once the sale is finalized, she has agreed 
to return to the group and talk to other participants about the process. Another participant has 
enrolled approximately 40 acres of her land that was in an expiring CRP contract into the 
Wetland Reserve Program. She also co-owns a quarter section with a cousin with whom she 
has pledged to discuss conservation opportunities like cover crops before approaching their 
renter. 
 
A third participant, who owns a quarter section of mixed pasture and timber production land in 
Pope County is actively seeking easement options with the MN Land Trust and DNR. 
 
In addition to these landowners actively engaged in the process of easement and land transfer 
options, three other participants in the group report that they are actively in conversation with 
their renters (and/or considering a change in renters) in order to implement conservation 
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measures including cover crops (3) for better soil health and water quality and 
increased/improved pollinator and wildlife habitat (2). 
 
The group will meet at least three more times this season in workshops that (based on feedback 
from participants regarding what they want to learn more about) will focus on perennial crops, 
soil health, and cover crops. 
 
Engage Community 
CRWP, VanDerPol and Rebecca White have led work to engage the community. Values can 
drive stewardship, but farm profit is critical to the success of a new practice or enterprise. Profit 
results from decreased input costs and markets for regionally produced grass fed beef can pull 
more, better managed grasslands. This project has engaged institutions, farmers and 
businesses that buy grass-fed livestock to learn more about the opportunities. Conservation 
incentives for learning, and practice change are used in this effort through Natural Resources 
Conservation Service and the Pope County Soil and Water Conservation District.  Hunters, 
anglers, bird watchers and canoeists can support land stewardship through conversations in 
coffee shops and by demanding supportive policies for cover and well managed grazing to 
achieve water quality and sufficient habitat. Recreational landowners and affinity groups can 
support managing public and private lands with conservation grazing. 
 
CRWP led efforts in the Shakopee Creek and other areas 
 
In addition we held public workshops engaging community members.  Preparations were 
underway in May and June, 2014 for an event held in July called the Bioblitz to engage 
community members in monitoring the biological health of a Pope County Fen managed with 
grazing and fire. 
 
Deliverable 5 
The project incorporated water quality and field monitoring, simulation of farming systems on 
132 CRW soils, GIS analysis to identify areas of sensitivity and predict changes from 
diversifying. To meet the project’s goals within the watershed, respond to water quality 
monitoring data (see Result 3) and assist farmers to meet stewardship and profitability goals 
with diversified systems, we identified three focal areas for farmer and landowner engagement.  
New data and modeling tools were adapted with more robust information on perennials and 
climate change. 
 
-Chippewa River Watershed Project (CRWP) staff Paul Wymar monitored streams and sub-
basins, and tile lines for indicators of water quality and performed Soil and Water Assessment 
Tool (SWAT) modeling. The C10 Team selected 12-digit sub-watersheds in the Shakopee 
Creek and Middle Mainstem and East Branch sub-basins based on CRWP stream monitoring 
and wildlife goals related to the Minnesota Prairie Plan. 
 
Land Stewardship Project (LSP) staff George Boody and Steve Ewest developed rotation 
analyses and Geographic Information Systems (GIS) mapping to support modeling and farmer 
outreach. GIS was used to develop crop rotations, identify sensitive lands, map water quality 
scenarios and for farmer engagement. A rotation analysis with 2010-2013 cropland data layers 
was the basis for the 2014 iteration of scenario mapping. Sensitive areas included riparian 
corridors, CRP acres, land in existing pasture-hay and Corn-Soybeans (CS) on LCC 4-8 and 
LCC 3 on slopes  6%. Four scenarios for possible adoption of farming systems with greater 
diversity in ecologically sensitive areas were developed through engaging the C10 Team, 
farmer advisors, a public meeting and in relation to farmer networks. 
 
Maps are included in the packet as follows: 
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-Crop rotations in the watershed (top-line types of crop rotations from the 2010-2013 National 
Agriculture Statistics Service data that relate to information used in the modeling. 
-Baseline map showing CS rotation and Pasture Grass areas of the watershed 
-Scenario A- CS replacing CRP acres likely to exit with high crop productivity indexes, 
-Scenario B- Reduced fertilizer use in C acres (2013) as part of the CS rotation, 
-Scenario C- Riparian buffers +Changing sensitive CS fields to management intensive rotational 
grazing on larger parcels or longer rotations, converting exiting CRP to management intensive 
rotational grazing 
-Scenario D- Scenario C + 10% of CS acres on high quality land (LCC 1-2 and 3<6% slope) to 
cover crops. A corn-soybean-wheat-alfalfa rotation was used as a proxy since specific data on 
water quality benefits of cover crops is not readily available for the CRW. 
 
Dr. Abdullah Jaradat and Jon Starr at the ARS North Central Soil Conservation Research Lab 
(ARS) calibrated and validated the Agricultural Production Systems Simulator (APSIM) model 
for 2 to 132 soils, cropping systems with corn (C), soybeans (S), wheat (W), alfalfa (A), 
sugarbeets (Sb) and grazing options with cool and warm season grasses, and for historical and 
future climate change scenarios. APSIM was calibrated for 8 years of plot data by ARS on 2 soil 
types and conventional and organic rotations of corn soybeans, alfalfa and wheat. Validation 
was 0.95 (R2) for past climate. The model was expanded to 12, 24, and finally 132 soil types on 
90% of the CRW, grouped by Land Capability Class (LCC) classes 1-2, 3 and 4. In 2014, the 
model successfully utilized future climate predictions downscaled for the CRW. The model 
simulations were rerun for the new climate data and rerun again to focus only on the soils in the 
corn and soybean rotation (our focus for changes to more diversified production where fields 
might be environmentally sensitive, marginally productive or benefit from soil health 
improvements). Output includes multiple ecosystem services output coefficients (ESOC) for 
grain and biomass yields, soil nitrogen, soil carbon, soil loss, nitrate leaching, runoff and 
drainage in a database housed at the ARS lab. In addition we have ecosystem services output 
coefficients and grass yield data to compare continuous grazing, basic rotation and managed 
grazing rotations. Simulations and subsequent multivariate statistical analyses were done for 
weather data on the past 100 years, as well as simulated changes in future temperature and 
precipitation based on the Intergovernmental Panel on Climate Change A2 scenario 
downscaled for localized climate conditions. Two papers were published and at least three 
major presentations given on the results.  At least one more paper will be published later this 
year after a full analysis of the newer model runs is complete. 
 
-Dr. John Westra of Louisiana State University Agricultural Center gathered economic costs and 
returns for the cropping and livestock systems from 2008-2013 and developed a baseline model 
to estimate economic changes in relation to the APSIM output. Project scenarios from 2014 will 
be run through the model later this year and results published and made available to LCCMR.   
 
An integrated economic model has been developed to analyze the impact of water quality 
scenarios and to maximize producer welfare in the watershed, subject to provision of ecosystem 
services described above. Data was assembled for cost of production, production output and 
profits for each crop rotation and grazing system from the Farm Financial Database (FINBIN), 
interviews with 25 farmers and APSIM. This was calibrated with 2008-2013 prices and applied 
to baseline conditions to-date. 
 
-Dr. Brad Heins developed a case study on the transition to an organic dairy grazing herd at 
West Central Research and Outreach Center (WCROC). The 100% grass-fed cows in the 
Organic Dairy Transition at WCROC had the highest income over feed costs compared to the 
other supplementation groups because of lower feed costs, mainly pasture.  A one page 
synopsis of a report to be published is appended. 
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RESPEC, the consultant hired by Land Stewardship Project, has concluded they are able to 
integrate Chippewa 10% Project scenarios and APSIM ecosystem services output coefficients 
for historical climate to predict hydrological impacts of land cover change. Scenarios were 
modified on conjunction with RESPEC to allow for them to be integrated into the HSPF model. 
Test runs have been performed using preliminary ASPIM ecosystem services output 
coefficients. Results from integrating the newly available ecosystem services output coefficients 
from APSIM will be available this fall and shared with LCCMR. We will be able to compare those 
to the results from the Integrated Economic Water Quality Model developed through this project. 
RESPEC is excited to be working with the Chippewa 10% Project team on this test.  HSPF is 
the model of choice for all 8-digit watersheds in MN as part of the Watershed Restoration and 
Protection Strategy (WRAPS) effort.  So this could have a potentially significant impact.  
 
Decision Tools developed with other funding include a transportation calculator for marketing 
products is on-line at: 
http://landstewardshipproject.org/stewardshipfood/tools/forfarmers/understandingyourtransporta
tioncosts
A calculator for farmers to look at the value of crops and livestock in relation to ecosystem 
services for the Chippewa River Watershed Project will be developed after the Integrated 
Economic Water Quality Model is run with the new scenarios. 
 
 
 
Conclusions thus far are as follows.
Additional analyses and papers will be done throughout 2014 and will be made available to 
LCCMR. 
 
NO3-N leaching under the future climate change scenario, unlike runoff and soil erosion, was 
estimated with less certainty (R2 =0.57) in APSIM. Nitrate leaching from a corn-soybean crop 
rotation is expected to be the highest under future climate change scenario. Widespread 
perennial crops could reduce this by about 50%. Biomass and grain yield under past and 
future climate change scenarios are expected to reach their maximum at about 80% and 45% 
perennials in the crop rotation, respectively. Simulations suggested that diversifying the corn-
soybean crop rotations by including a perennial crop, especially in erosion-prone soil types and 
locations in the watershed, would mitigate negative environmental effects from corn and 
soybean production while providing an additional source of income based on new regional 
markets for food and biomass from perennials and diverse crops. 
 
Diversifying corn and soybean fields that are ecologically sensitive and/or marginally profitable 
into perennials, cover crops or grazing can help meet water quality and wildlife habitat goals. 
We estimate that 110,700 CS acres in the watershed and 47,900 in the three focal areas are 
sensitive, economically marginal or for which cover crops may help improve soil health. 
Preliminary analysis using rotations and APSIM coefficients indicates that diversification through 
of about 16% of the corn soybean rotation area (including 10% in cover crops) may result in 
decreases of 16% in sediment loss and 7% in nitrate-nitrite nitrogen loss from fields.  
 
Economically, despite the prevailing conventional wisdom, there are cropping systems that are 
close to or more profitable for farmers than growing CS. We found that Corn, Soybean-Alfalfa 
rotation can net 61% more and grazing 38% more compared to Corn Soybeans on LCC 3.  
Rotations without alfalfa would fall short by 11% to 24%. New information resulted in published 
articles and presentations. Later iterations of water quality modeling will use the APSIM climate 
change scenario and comparisons between different grazing systems. We will determine if 
predicted changes are sufficient to meet standards in focal areas. 
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Under contract to Land Stewardship Project, US Geological Survey completed an analysis of 
bird habitat in relation to Chippewa River Watershed land-use. Partners settled on using the 
2006 National Land Cover Dataset enhanced with wetland information for the Chippewa River 
Watershed and bird listings by the Audubon Society and those included in the Prairie Plan for 
the area.  This is a subset of the species included in the BCR matrix 23 developed by the US 
Fish and Wildlife Service. Converting row crops on lands in focal areas to grasses on about 
45,000 acres could increase grassland birds by 15 to 17%. 
 
Funding from the Walton Family Foundation, National Institute of Food and Agriculture and 
National Fish and Wildlife Foundation was primarily used to pay for most of these deliverables 
through 12/31/13.  Remaining ENRTF funding will be used until June 2014.  Note that during the 
last several months of 2014, we utilized about $220,000 in Walton Family Foundation funds and 
$200,000 from National Institute of Food and Agriculture for results 1-3 and more.
 
 
 
RESULT/ACTIVITY 3:  Prepare reports, publications, initiate monitoring and plan 
for continued implementation and future monitoring. 
 
Description:  It will take longer than three years to achieve implementation across the 
landscape and to monitor to see if predicted results are achieve. As a result, goals are to begin 
monitoring for effects of early implementation, plan the next phase of implementation and long-
term monitoring for ecosystem services and economic impacts, and prepare reports detailing 
the expanded market development, farmer outreach and conservation incentives needed to 
achieve the level of implementation necessary for change. This result includes several 
deliverables. 
   

1. Initiate monitoring of in-stream impacts near the mouth of the Chippewa River at 
Highway 40 station and two sub-watersheds, selected in the research phase, for 
sediment, phosphorous (P), nitrate (N) and fecal coliform.  We will compare initial 
results to predictions in relation to the degree of adoption of perennial cover in sensitive 
fields achieved by March 31, 2013.

2. Determine number of landowners and markets and incentives still needed after the end 
of this project to achieve predicted landscape level results. The goal of this deliverable 
is to determine what remains to be done to achieve the level of targeted landscape 
change identified in result one.  Activities will include comparing level of recruitment of 
landowners achieved to predicted needs.  Market development and conservation 
incentives will be analyzed for adequacy, and we will predict what will still need to be 
done to complete the enrollment and market development. Activities include a public 
meeting to gather input, and advisory and team meetings to analyze data and prepare 
plans.

3. Identify monitoring strategies and reporting vehicles. The goals of this deliverable are to 
develop monitoring plans to determine actual watershed level performance and 
compare to predicted levels of perennials and estimated benefits. We will develop 
monitoring plans for continued in-stream water quality monitoring as well as wildlife 
habitat, other ecological services, on-farm profitability, functioning of value-chains to 
meet purchasing goals, satisfaction of all parties and other potential community 
development impacts identified during the research phase. Activities include team calls 
to prepare plans. 

4. Complete reports identifying ongoing partner roles and future funding strategies. The 
goal of this deliverable is to produce a final report to the LCCMR and publish reports 



Ecosystem Services in Agricultural Watersheds                           41
Figure 2 (12/31/12)   Chippewa River 
Watershed 5 year crop rotations (2006-2012) 
and other land cover (from NASS NLCD) 

and web-based publications for farmers, watershed managers and policy makers about 
the project.

Summary Budget Information for Result/Activity 3: ENRTF Budget: $  54,681.00 
  Amount Spent: $  49,428.35 
  Balance:  $    5,252.65 
   
 
Deliverable/Outcome Completion 

Date
Budget

1. Implement preliminary monitoring to determine impacts 
of early implementation in mainstem and two sub-
watersheds for sediment, N, P and fecal coliform 

 05/30/2014 $ 20,000 

2. Determine number of landowners and markets and 
incentives still needed to achieve predicted landscape 
level results. 

 06/30/2014 $ 5,000 
 

3. Identify monitoring strategies for continued water 
quality, other ecosystem services, profitabitliy, value chain 
functioning and community impacts and plan for future 
reporting vehicles.  Next steps include: 
• CRWP tile line monitoring  (Equipment paid for with 
Walton funds) 
• ARS ground truth APSIM soil modeling results on 
farmers willing to have soil/water tests  
• Monitoring tool box use  and network for observation 
 

 06/30/2014 $ 24,644 

4. Complete and publish three reports identifying ongoing 
next steps partner roles and future funding strategies for 
different audiences along with web-based materials.

 06/30/2014 $ 5,037 

 
Result Completion Date   06/30/2014 

Result Status as of 12/31/2012: 
 
Deliverable 1 
The Chippewa River Watershed Project (CRWP) conducted 
water quality and quantity monitoring at 3 sites:  Highway 
40 near the mouth of the Chippewa River,  the outlet of 
Shakopee Creek (major sub-basin of Chippewa River) and 
the Middle Mainstem of the Chippewa River.  Flow was 
recorded and water quality samples were collected and 
analyzed at a state certified lab for total suspended solids 

(TSS), total phosphorous (TP), ortho phosphorus (OP), 
nitrate/nitrite nitrogen (NO2-3), and E. coli bacteria.  In 
2009-2010 the percentage of contributions in the watershed 
from the 3 sites were as follows:  
       

 TSS TP OP NO2-3 E. coli % samples exceeding 
the standard 

Highway 40 26.4% 35.9% 14.0% 17.0% 35% 
Shakopee Creek 16.5% 17.0% 18.1% 40.9% 71% 
Middle Mainstem 20.6% 16.7% 21.6% 6.5% 56% 
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CRWP Monitoring: Shakopee Creek 2012;
Paul Wymar

Flow
sample
Rain

6/14: Shakopee Creek (197,107 acres) 26 CFS,
6/20: Peaked at around 287 CFS 
7/5: Down to 18 CFS;  39% of 2012 H2O, 51% sediment

 
 
 
Deliverable 2
GIS land-use analysis was done by LSP on 5-yr (2006-2010) crop rotations from National 
Agriculture Statistics Service mapped for the watershed as a whole, focal areas and Land 
Capability Classes (LCC).  Our analysis suggests 70,000 to 101,000 ac of cropland in LCC 
classes 4-8 (poor row crop lands), depending on what type of crops it is.  Row cropland only in 
LCC 4-8 is about 29,000 acres—an obvious area of sensitivity.  We are also parsing out row 
crops on LCC 3 with slopes > 3% in the focal areas to add to this total.   
 
Deliverable 3 
 CRWP continues to monitoring flow and water quality in sub-basins. See  

http://www.chippewariver.com/water_quality.aspx for results. 
 The CRWP will begin monitoring tile line outflow from three different field configurations in 

the Shakopee Nitrogen Management Network later this year.  Additional planning will take 
place this winter. 

 North Central Soil Conservation Research Lab of (ARS) in Morris  will validate Agricultural 
Production Systems Simulator  output on fields through collecting up to 400 soil and plant 
samples on 15-20 cooperating farm with major soils represented in the analysis with at least 
two fields sponsored by each of the N, Grazing and Cover Crop networks.  This will be 
started this year and accomplished after this grant is completed.  

 
Deliverable 4 
Not begun yet 
 
Funding from the Walton Family Foundation and National Institute of Food and Agriculture was 
primarily used to pay for most of these activities in Deliverables 2 and 3 through 12/31/2012.  
Funding for Deliverable 1 has been from other Minnesota and federal resources. Remaining 
ENRTF funding for all four deliverables will be used  through June 2013. 

Result Status as of 06/30 /2013: 
 
Deliverable 1 
The Chippewa River Watershed Project (CRWP) maintains seven automated sites sampled at 
least weekly for 12 parameters including flow, sediment and NO3-N.  CRWP has 62 Bank 
erosion survey sites. 
 
Stream monitoring data from 2012 indicate that precipitation extremes can have major impacts 
on water quantity and quality which can be mitigated by landscapes with sufficient perennial 
cover. One 2 inch + rain event in 2012 shows how diverse land cover moderates impacts:   

- The East Branch of the Chippewa River is 323,629 ac and 68% agriculture. This one 
event tripled flow and accounted 
for 35% of sediment & 20% of water 
volume for 2012.  This sub-basin has 
diverse land uses including trees, 
prairie, diversified farms with 
livestock on pasture and row crops. 
This river branch never went dry 
later in the summer. 
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- In the Shakopee creek (197,107 ac, 94% ag) this same event increased flow 11 
fold and accounted for 51% sediment & 39% water volume  for  2012 .  This subbasin 
has diverse land uses similar to the East Branch in the east and is mostly row crops in 
the middle and western parts.  It is extensively tile-drained for agriculture.  Later in the 
summer this creek dried up in parts. 

- In the Dry Weather Creek, which is mostly row crops, shows even more 
pronounced effects were observed.  

 

Deliverable 2 
Further analysis has been done to identify the number of acres of corn-soybean rotation on 
Land Capability Class (LCC) 4-8 and LCC 3 with slopes greater than 3 %.  This acreage is 
about 62,000 acres. 
 
Deliverable 3 
CRWP has indentified one landowner from the N Management Network who has committed to 
installing a tile-line monitor this summer.  Discussions are underway with others.  
 
ARS is determining how many soils needed to be sampled to ascertain the accuracy of 
predictions from APSIM model. 
 
Nitrogen in corn stalks and soil is being monitored on 13 farms this summer and soil health 
parameters are being collected on farms in the cover crops network. 
 
Deliverable 4 
Not begun yet 
 
Result Status as of 12/31 /2013: 
 
Deliverable 1 
Monitoring continues by the Chippewa River 
Watershed Project in each major sub-basins 
of the Chippewa River Watershed. Reports 
from 2013 are not yet available. 
 
Deliverable 2 
Continued analysis has been done to identify 
the number of acres of corn-soybean rotation 
on Land Capability Class (LCC) 4-8 and LCC 
3 with slopes greater than 6 %.  This acreage 
is about 62,000 acres. 
 
Deliverable 3 
CRWP has worked with a landowner from the 
N Management Network who has committed 
to installing a tile-line monitor this coming 
spring in two fields. Installations were tested 
this past fall. Discussions are underway with 
others.  
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ARS is determining how many soils needed to be sampled to ascertain the accuracy of 
predictions from APSIM model. 
 
Deliverable 4 
Not begun yet 
 
Result Status as of 08/15/2014: 
 
Final Report Summary:  
 
Deliverable 1 
The Chippewa River Watershed Project (CRWP) maintains seven automated sites sampled at 
least weekly for 12 parameters including flow, sediment and NO3-N.  CRWP has 62 Bank 
erosion survey sites.  Long term monitoring indicates worsening conditions for nitrate-nitrogen, 
particularly in areas dominated by the corn-soybean rotation.  Comparing different sub-basins 
clearly shows the difference between areas with more diversified land-use and those that are 
mainly in row-crops. Other state funds from Minnesota Pollution Control Agency make this 
monitoring possible. In addition Minnesota Department of Natural Resources contributes to 
biological monitoring. 
 
Laboratory analyses and sampling supplies were funded with other grants contributing to 
CRWP's reduced spending.  
 
The chart below shows long-term trends for nitrate-nitrogen and ortho phosphorous increasing, 
especially nitrogen in the stream.  The Chippewa 10% Project is working to address this. 

 

Deliverable 2 
As noted in Result 2, we have identified 61,000 acres of corn-soybeans that might be in riparian 
areas, or otherwise environmentally sensitive or marginally productive. If an additional 10% of 
corn-soybean acres in the watershed were put into cover crops, along with the sensitive acres 
would total about 110,000 acres. Preliminary estimates suggest the potential for significant 
water quality improvements. The community conservation approach embodied in the Simon 
Lake Challenge illustrates a way to protect vulnerable acres of grass and herbaceous wetlands 
and restore fuller ecological functioning by removing invasive plants and implanting managed 
grazing with landowner cooperation on a landscape scale. 
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In Result 2 we noted that other longer rotations not including alfalfa sold for hay are at a 
disadvantage compared to corn-soybeans. Market development and possibly an ecosystem 
services payment program will be needed to address this, along with other conservation 
incentives. 
 
Deliverable 3 
Paul Wymar of CRWP has installed tile line monitors on two lines in the lower Shakopee Creek 
focal area and one on a site with cover crops in the Middle Mainstem area. Installations were up 
and running this spring and preliminary data is being collected. This work is supported by the 
Walton Family Foundation. 
 
The North Central Soil Conservation Research Lab of (ARS) in Morris will validate Agricultural 
Production Systems Simulator output on fields through collecting up to 400 soil and plant 
samples on 15-20 cooperating farm with major soils represented in the analysis. As of June 
2014 they had multi-year agreements on 6 farms. This will be started this year expanded after 
this grant is completed. This work is also supported by the Walton Family Foundation and 
National Institute of Food and Agriculture. 
 
Deliverable 4 
Members of the Chippewa 10% Project team have prepared several papers, publications or 
posters on the results of the project or the approach of the project. These include: 
 
- Rohweder, J.R, G. Boody, S. Vacek. 2012.  Modeling Important Bird Habitat Using Multiple 
Alternative Land Cover Scenarios within the Chippewa River Watershed, Minnesota.  US 
Geological Survey.  A study by USGS paid for with funds by National Institute of Food and 
Agriculture. 
 
DeVore, B. 2012.  Feeding the subterranean herd: How putting soil at the center could help 
revitalize farmland...& farming. September to December 2012. Land Stewardship Project  
Soil_health_lsl_package_final.pdf 
 
-Olson, K, et al. 2013. The Chippewa 10% Project: Achieving Needed Ecosystem Services in an 
Agricultural Watershed.  Poster and presentation at the Green Lands Blue Waters annual 
conference section on watersheds.  November 20-21, 2013.  Minneapolis, MN.  Published by 
Land Stewardship Project. 
 
-LSP et al. 2013.  Farmer/Landowner Outreach and Organizing in the Chippewa and Root River 
Watersheds: Achieving a healthy ecosystem in agricultural watersheds.  Poster presented at 
Green Lands Blue Waters annual conference section on watersheds.  November 20-21, 2013.  
Minneapolis, MN.  Published by Land Stewardship Project. 
 
- Jaradat, A.A, J. Starr, G. Boody. 2014.  Comparative Assessment of Organic and 
Conventional Production of Row Crops under Climate Change: Empirical and Simulated 
Yield Variation in the Chippewa River Watershed, MN. Poster at MOSES conference on 
Organic Farming.  La Crosse, WI.  February 2014 
 
 
V.  TOTAL ENRTF PROJECT BUDGET:  $247,000
 
This project is led by the Chippewa River Watershed Project, which has primary 
responsibilities for outreach to individual farmers, GIS analysis, Soil and Water 
Assessment Tool modeling, stream quality monitoring and project oversight.  The 
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project includes a subcontractor, the Prairie Country RC and D that acts as a fiscal 
agent by managing payroll services and accounts payable functions for the Chippewa 
River Watershed Project.  The project also includes a major sub-contractor, the Land 
Stewardship Project.  Because of its financial infrastructure and experience, LSP is 
managing other subcontracts for scientific partners for applied analyses on individual 
farms using the tools developed in a research phase also managed by LSP with other 
funding. LSP has significant experience in community development activities focused on 
market and value-chain development and will conduct those activities.  The summary 
below and the attached budgets are identified as (A) Chippewa River Watershed Project 
and (B) Land Stewardship Project sub-contract.  

A. Chippewa River Watershed Project
Personnel:             91,521 

Kylene Olson for project oversight 
Paul Wymar for GIS, SWAT modeling and monitoring 
Jenn Hoffman for individual outreach to farmers 

Contracts:           
- Prairie Country RC&D to manage finances for the CRWP     1,096 
 (Note: PCRCD closed their doors after the start of  
 this project) 
- LSP subcontract (see below for details)             148,350 
Travel:              To be Paid from Other    

Funds  
Monitoring (analysis of water samples)         4,320
 Printing (for biennial reports)          400 
Supplies (Plat books and sampling supplies)     1,313 

TOTAL ENRTF PROJECT BUDGET: $    247,000
 
B. Land Stewardship Project sub-contract (details for total provided above) 
 
Personnel:           95,745 

Terry VanDerPol for community development and oversight 
  Thomas Taylor for market development:   

Unfortunately, Tom died unexpectedly this past winter.   
Rebecca Terk will do this work instead. 

 Steve Ewest for Geographic Information Systems analysis 
 Julia Ahlers Ness, replaced by Robin Moore (hired July, 2013 

 and Andy Marcum (hired Nov 1, 2012) for  
meeting outreach, community development  and  
one-on-one farmer assistance to adopt changes   

 

Sub-Contracts:            39,000 
 -ARS Morris lab for predicting impacts of changing individual fields 
- RESPEC to integrate C10 scenarios, focal areas and APSIM ecosystem  
services output coefficients into HSPF for the CRW 
Crop consultants to evaluate individual farmer data and present at field days 
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In-State Travel:                 4,000
Publications               2,500      
-Outreach publications for farmers 
-Monitoring reports 
-Web content and pod casts 
-Final reports for farmers, watershed managers, and policy- 
makers 
Meeting Expenses (room rental and field day expenses)            240
On-Farm Demonstration Network Products (field testing and    6,400 
  Field-day hosting) 
Conference calls             215
 

Explanation of Capital Expenditures Greater Than $3,500:   
There are none. 
 
VI.   PROJECT STRATEGY: 
A. Project Partners:    
Kylene Olson, Executive Director of the Chippewa River Watershed Project, will serve as the 
Project Manager and will work closely with Terry VanDerPol, director of Community-Based Food 
Systems and Economic Development Program at the Land Stewardship Project (LSP), to 
assure the project operates smoothly to produce the intended results. Kylene will make sure 
that the project develops in a way that benefits the goals of the Chippewa River Watershed 
Project, materials are suitable for the watershed, and will oversee one-on-one outreach to 
watershed farmers as well and monitoring.  Terry, working with George Boody, will oversee the 
use of analysis tools, such as APSIM and DSSAT models, economic decision tool and LINK 
adapted for the watershed with other funding, during this implementation phase to provide 
specific information on individual farms.  Terry will oversee institutional market development and 
coordination with farmers who want to participate.  LSP will take the lead in developing and 
publishing reports and other project publications and coordinating public meetings. 

Other partners include the Agricultural Research Service North Central Soil Conservation 
Research Lab (USDA) lab in Morris led by Station Director Dr, Abdullah Jaradat. He will oversee 
a scientist working on this project. Dennis Johnson, grazing scientist at West Central Research 
and Outreach Center University of Minnesota, will provide direct assistance to landowners and 
lessees on planning for grazing activities.  Dr. John Westra, an agricultural economist at 
Louisiana State University Ag Center who has worked closely with LSP in two previous studies 
on the economic and biophysical modeling, will co-supervise a University of Minnesota graduate 
student on contract with LSP.  The University of Minnesota, Morris is also a partner in the 
project by cooperating on market development for food and biomass products grown on 
converted fields. 

Other institutions will be asked to provide information to the project such as case studies. 

B. Project Impact and Long-term Strategy:  
This project uses an interdisciplinary team approach to targeting, recruiting and market 
development which will help us make practical connections between land-use change at the 
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field level and watershed goals for multiple ecosystem services. It is innovative because we will 
employ local food and perennial plant-based energy markets along with conservation incentives 
to assure the economic viability of farmers. This is expected to create links between farmers 
and nearby communities that will benefit from enhanced ecosystem services. The design of the 
project with the team structure, expertise and access to archived data and documented results 
will ensure the rationality and success of the proposed work.  It will also make it easier for other 
groups create a replicable approach for MN River Basin watersheds needing more perennials, 
which we are calling a Strategic Resource Management Framework. This is a comprehensive 
community development strategy based on wildlife and water quality friendly regional food and 
energy from conversion to perennials in targeted areas. This framework will have been 
developed with other funding.  However, this project will add valuable information from the 
implementation phase. We will seek continued funding after this project, as necessary, to 
complete implementation and monitor for long-term changes. 

C. Other Funds Proposed to be Spent during the Project Period:
Walton Family Foundation secured – approximately $80,000 during the project period out of a 
$200,000 grant and a follow-up grant using about $400,000 to complete results by December 
2014. 

USDA National Institute of Food and Agriculture about $400,000 used during the project period 
out of a $458,000 total grant. 

Other sources To Be Determined will be sought.  

D. Spending HIstory:  
 
The National Fish and Wildlife Foundation contributed $100,000 in a previously funded grant 
that helped lay the groundwork for this project. In addition, secured funding from the Walton 
Family Foundation of approximately $120,000 will be spent in the 8 months prior to this project 
that will help conduct outreach and prepare for the research aspects of the project to be funded 
by National Institute of Food and Agriculture.   Results of those efforts will be used to achieve 
the results described above. 

VII.   DISSEMINATION:
A reports and materials prepared for this project will be disseminated on Chippewa River 
Watershed Project, Land Stewardship Project and other partner web sites. Fact sheets and 
scientific papers will also be available on these and other partner’s web sites. A new LSP web 
page will provide links to all datasets and reports.  We will present information at one basin-level 
conference as well as regional conferences.  Information will be made available to state 
agencies overseeing watershed and natural resource management as well as watershed 
management organizations throughout the Minnesota River Basin. 

12/31/2011
 In addition to press releases about events, LSP communications coordinator Brian 

DeVore has written 3 blogs. These can be found as follows: 
o http://looncommons.org/2011/09/02/mob-rule-in-livestock-land/  
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o http://looncommons.org/2011/06/24/stripping-erosion-control-to-its-bare-
essentials/  

o http://looncommons.org/2011/05/20/restoring-watershed-health-drop-by-drop/  
 

 Brian also recorded three podcasts available for broadcasters and others at  
http://www.landstewardshipproject.org/podcast.html?y=2011. 

o Ear to the Ground 107   Wed, Sep 28, 2011 01:50:00 PM 
How one farmer used innovative grazing and leasing techniques to start a 
low-cost livestock operation? 

o Ear to the Ground 105   Mon, Aug 29, 2011 12:36:00 PM 
Farm banks on biodiversity to manage economic & environmental risk. 

o Ear to the Ground 103   Fri, Jun 24, 2011 03:37:00 PM 
Using native prairie strips to make row crop fields more sustainable 
 

 Outside media coverage, including the Greg Judy workshop can be found at  
http://www.chippewa10.org/news.html  

 Presentations made during this period included to the Soil and Water Conservation 
Society annual meeting and National Institute of Food and Agriculture project 
directors in Washington, DC; 4th Interagency Conference on Research on the 
Watershed in Anchorage, AK; the North Central Soil Conservation Research Lab 
field day in Morris, MN in August; the Prairie Pothole Region Integrated Land 
Conservation Strategy interagency meeting in St Cloud in September 27; The 
Minnesota River Watershed Alliance meeting on November 1, 2011 in Hutchinson; 
and the MN River Interagency Study Team meeting on December 12, 2011 in St. 
Paul. 

Funding from the Walton Foundation and National Institute of Food and Agriculture was also 
used to pay for these activities through 12/31/2011. 

12/31/2012
 In addition to press releases about events, LSP published two blogs:  

o Healthy Soil, Healthy Farms, Healthy Communities (1st of 2 parts) by Brian 
DeVore • January 1, 2013  

o Restoring the Resource By Julia Ahlers Ness • August 19, 2012  
 Brian DeVore recorded one podcast available for broadcasters and others at  

http://landstewardshipproject.org/posts/podcast 
o Ear to the Ground 121, September 30, 2012, How farmers, scientists and 

conservationists have teamed up to revolutionize the relationship between ag 
and soil health. 

 New website pages for C10 and soil health went live in July 2012 and September 
2012. 

 
 A special article is available combing the twp-part Land Stewardship Letter series 

called “Land Stewardship Letter special report on Burleigh County's Soil Health 
Team”  at 
http://landstewardshipproject.org/repository/1/676/soil_health_lsl_package_final.pdf   

 Presentations made during this period included: Agricultural Research Service 
meeting in Ames, IA on September 10th, 2012 announcing a new Long-term 
Agroecological Research Sites initiative that includes the Chippewa River 
Watershed; the Green Lands Blue Waters Conference in October, 2012 at Ames, IA; 
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and the EcoSummit 2012 conference in October, 2012 in Ohio.

6/30/2013
 Several articles have been published: 
 One podcast on related to issues this period: Ear to the Ground 128  February 28, 2013 

“A government conservationist talks about treating soil as a complete ecosystem.” 
 Blogs on LSP’s website: January 28, 2013  and Healthy Soil, Healthy Farms, Healthy 

Communities (2nd of 2 parts) Brian DeVore 
  Two soil health articles were published in the Land Stewardship Letter and combined 

into one stand-alone article ( Attached)  
 Brian DeVore on soil health http://www.tcdailyplanet.net/blog/brian-devore/teaming-soil-

microbes-investing-soil-essential-good-farm-policy  
 Presentations made during this period included: 

o National Institute of Food and Agriculture Project Directors meeting June 20th 
Presentation and poster by George Boody, John Westra and team. Annapolis, MD 
(paid for with NIFA funds).  (Attached)

o George Boody also presented at the Trout Unlimited annual conference in the 
section Watershed Management  and Monitoring for Success. March 27, 2013 in La 
Crosse, WI. (with Walton Family Foundation funds)

 

12/31/2013
 Several articles have been published: 

 Brian DeVore, LSP Communications Director interviewed two of the farmers 
and developed a podcast on cover crops and soil health. 

 Women, Stewardship and important Conversations. T. VanDerPol  Land 
Stewardship Letter. 21-22 No 3, 2013. 

 Profits from Perennials: The Next Step for Prairie Strips.  B. DeVore Page 24-
25 Land Stewardship Letter  No 3, 2013 

 Profits from Perennials: Can Cover Crops Catch On?  B. DeVore.  Page 25-27  
Land Stewardship Letter No 4, 2013. 

 Blogs on LSP’s website:  
o A Disappearing World Beneath Our Feet. Brian DeVore • December 16, 

2013  
o Healthy Farms, Healthy Frogs, Healthy Land, Brian DeVore • November 

22, 2013  
o It Takes Livestock, Land & People to Keep Nitrogen Out of Our Water, Jim 

VanDerPol • November 4, 2013  
o Putting Farm Tools in their Proper Place, Brian DeVore • October 11, 2013 
o Purebreds, Pluggers & Profitable Soil, Brian DeVore • September 20, 

2013  
o Flash Floods? Flash Drought? Time for a Little Slow Soil, Brian DeVore • 

September 13, 2013  
o One Woman's Land Story, Robin Moore • September 3, 2013  
o Grazing, Cover Crops, Climate Change & Resilience, Brian DeVore • 

August 14, 2013 
 Podcasts on LSP’s website 

  
 Presentations made during this period included: 
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 Chippewa 10% Project:  At Green Lands Blue Waters national conference 
in Minneapolis  November 20-21, 2013  Front page of AgriNews A.1. on 
11/282013 

 Tour for Board of Water and Soil Resources staff on October 9th.

6/30/2014
 Several articles have been published: 

 Brian DeVore, LSP Communications Director interviewed two of the 
farmers and developed a podcast on cover crops and soil health. 

 DeVore, B.  2014. Profits from Perennials: Grazing as a public good: 
When it comes to grass, farmers and conservationists are sharing a 
mutual goal. Land Stewardship Letter. 24-25 No 1, 2014. 

 DeVore. B.  2014. Profit from Perennials: Choosing to resist resiliency: 
New data shows cover crops are paying their way-So why is adoption 
lagging? Land Stewardship Letter. 26-27. No 1, 2014. 

 White, R.  2014. Farm Transitions: History, hopes and plans: Women 
caring for the land meetings highlight an important, but often ignored, 
voice in farm country. Land Stewardship Letter. 22-23 No 2, 2014. 

 Moore, R.  2014. Profits from Perennials: To till or not to till. Land 
Stewardship Letter. 23-25 No 2, 2014. 

 DeVore, B.  2014. Profits from Perennials: Community Conservation; 
Good fences make good neighbors, but sometimes so do open gates. 
Land Stewardship Letter. 26-27 No 2, 2014. 

 
 Blogs on LSP’s website:  

 Gene Goven & MN Ranchers: Planning for Change.  Robin Moore • May 
1, 2014  

 A Graphic View of Diversity's Power.  Brian DeVore • April 25, 2014 
 Cover Crops: Not Just Foul Weather Friends. Brian DeVore • February 18, 

2014  
 A Smear on the Land. Brian DeVore • January 28, 2014  
 Hitting the Conservation Target with Prairie Strips. Brian DeVore • January 

22, 2014 
  

 
VIII.   REPORTING REQUIREMENTS:  Periodic work program progress reports 
were submitted for the periods 12/31/2010, 06/30/2011, 12/31/2011, 06/30//2012, 
12/31/2012,  06/30/2013, 12/31/2013  

A final work program report and associated products will be submitted by     
08/15/2014 as requested by the LCCMR. 

IX.   RESEARCH PROJECTS:
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Attachment:  Map of the Chippewa River Watershed and major subbasins. 



FINAL Attachment A:  Budget Detail for 2010 Projects - Summary and a Budget page for CRWP
Report Date :  August 4, 2014 

Trust Fund Appropriation:  $ $247,000

2010 Trust Fund Budget
Result 1 Budget:

Revised 05/9/2013
Amount
Spent

(06/30/2014)

Balance
(06/30/2014)

Result 2 Budget: 
Revised 05/9/2013

Amount
Spent

(06/30/2014)

Balance
(06/30/2014)

Result 3 Budget: 
Revised 05/9/2013

Amount
Spent

(06/30/2014)

Balance
(06/30/2014)

TOTAL
BUDGET

BUDGET SPENT TOTAL BALANCE

Targeting ag land-
use changes

Engage farmers, 
institutional markets 
and agencies in 
implementation

Monitor, design the 
next phase of 
implementation and 
prepare reports, 
publications

BUDGET ITEM

PERSONNEL: wages and benefits   (76% 
salary and 23% benefits)  for people noted 

24,077.00 24,077.00 0.00 27,658.00 27,658.00 0.00 39,786.00 39,786.00 0.00 91,521.00 91,521.00 0.00

 Kylene Olson  Project Manager % FTE - 76% 
salaries and 23% benefits

Paul Wymar, Project Scientist 25% FTE - 76% 
salaries and 23% benefits  (Working on GIS 
analysis and SWAT modeling, monitoring)
Jenn Hoffman, Watershed Specialist 14% FTE - 
76% salaries and 23% benefits  (Outreach to 
individual farmers)

0.00 0.00
Contracts 0.00 0.00
    Prairie  RC& D 9% FTE  Note discontinued 
after 12/31/12

825.00 0.00 825.00 271.00 0.00 271.00 0.00 0.00 0.00 1,096.00 0.00 1,096.00

LSP subcontract (see separate page for 
details)

3,000.00 3,000.00 0.00 135,650.00 119,354.59 16,295.41 9,700.00 9,642.35 57.65 148,350.00 131,996.94 16,353.06

Monitoring Expenses,  Lab analysis  @ 
$72/sample set for 60 sample sets

4,320.00 0.00 4,320.00 4,320.00 0.00 4,320.00

Printing (for biennial reports) 0.00 0.00 0.00 400.00 0.00 400.00 400.00 0.00 400.00
Supplies 0.00 0.00
  E-Plat books @ about $100/county 838.00 838.00 0.00 838.00 0.00
  Sampling supplies 475.00 0.00 475.00 475.00 0.00 475.00
Travel expenses in Minnesota 0.00 0.00
COLUMN TOTAL 28,740.00 27,915.00 825.00 163,579.00 147,012.59 16,566.41 54,681.00 49,428.35 5,252.65 247,000.00 224,355.94 22,644.06

Project Title:   Ecosystem Services in Agricultural Watersheds Project ID 215-G

May 28, 2014 Work program amendment request (Note that changes 
are in LSP subcontract, Attachment B columnsA, E and F)

Project Manager Name: Kylene Olson Chippewa River Watershed Project (and Terry VanDerPol, Land Stewardship Project) 

J:\SHARE\WORKFILE\ML2010\2010 WP\_Subd 3 - NR Data - Info\3i - Ag Watersheds\FINAL\2014-08-05 FINAL Attach As.xls



Final Attachment B:  Budget Detail for 2010 Projects - Budget page for LSP and subcontracts to be made by LSP

Project Manager Name: Kylene Olson Chippewa River Watershed Project (and Terry VanDerPol, Land Stewardship Project) 

Trust Fund Appropriation:  $ $247,000

2010 Trust Fund Budget
Revised Result 1 
Budget: 5/9/2013

Amount Spent 
(06/30/2014)

Balance
(06/30/2014)

Result 2 Budget: 
5/28/2014

Amount Spent 
(06/30/2014)

Balance
(06/30/2014)

Result 3 Budget: 
05/9/2013

Amount Spent 
(06/30/2014)

Balance
(06/30/2014)

TOTAL
BUDGET

TOTAL BALANCE

BUDGET ITEM

PERSONNEL: wages and benefits   (59% salary 
and 41% benefits)  for people noted below

3,000.00 3,000.00 0.00 83,495.00 69,578.55 13,916.45 9,250.00 9,250.00 0.00 95,745.00 13,916.45

Terry Van Der Pol .35 FTE  (59% salary and 
41% benefits)

 Rebecca Terk.25 FTE:  59% salary and 41% 
benefits working on marketing connections

 Other program organizer: Steve Ewest 
while an intern on GIS analysis and for 
Scenario GiS analysis
Other program organizer: Julia Ahlers Ness, 
Replaced by Robin Moore in July 2013 
100% FTE part time on LCCMR for farmer 

t h d d ti Andy Marcum hired Nov 1, 2012  100% FTE 
part time on LCCMR for farmer outreach, 
kitchen table meetings and education

Publications:

 A. Design and printing for project  brochures, 
outreach publication (255 pages X $.40/page 
and 300  100 copies + $500 design, post 
monitoring outreach (25 5 pages X.$.50/page 
and 300  100 copies, and reports 50 pages@ 
$.20/page

300.00 300.00 0.00 250.00 249.98 0.02 550.00 0.02

B. Articles for Land Stewardship Letter about
the project written to also be made available to 
other publications up to $ 359/page for 12 
pages  and related podcasts on the subject/ 
result

2,200.00 2,200.02 -0.02 0.00 0.00 0.00 2,200.00 -0.02

C.  Web content, layout and posting 0.00 0.00 0.00 0.00 0.00 0.00
Minnesota Travel: @$.45/mile + costs for meals 
and some overnight stays as needed during travel 
in the watershed

4,000.00 3,251.99 748.01 0.00 0.00 0.00 4,000.00 748.01

Conference calls/GoToMeeting web calls for 
Team:

15.00 12.28 2.72 200.00 142.37 57.63 215.00 60.35

Meeting expenses (room rental and field day 
hosting expenses other than meals, materials)

240.00 240.00 0.00 0.00 0.00 0.00 240.00 0.00

On-farm demonstration network products
(reports of aggregated data from on-farm cover 
crop and grazing demonstrations--up to $900/farm 
for costs such as soil testing, hosting a field day,) 

6,400.00 6,077.62 322.38 6,400.00 322.38

Project Title:   Ecosystem Services in Agricultural Watersheds Project ID 215-G
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 Subcontracted through LSP: 0.00
  A. Agricultural Research Service
Personnel: wages and benefits for a GS-5 
scientist  to downscale climate change 
predictions for Chippewa River Watershed and 
rerun APSIM and compare soil tess on 
individual farms to model projections (100% 
FTE for five months) with 30% benefits

26,000.00 25,194.13 805.87 26,000.00 805.87

E. Crop consultants to evaluate individual 
farmer data and present at field days

1,000.00 500.00 500.00 1,000.00 500.00

F. RESPEC for HSPF modeling using C10 
scenarios and data

12,000.00 12,000.00 0.00 12,000.00 0.00

COLUMN TOTAL 3,000.00 3,000.00 0.00 135,650.00 119,354.59 16,295.41 9,700.00 9,642.35 57.65 148,350.00 16,353.06
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Parcel meeting scenario 'C' conditions

LSP Invasive Removal

Contract Invasive Removal

MIRG

Parcels

Simon Lake Challenge

²0 10.5
Miles

The Chippewa 10% Project acknowledge funding from:
MN Environment and Natural Resources Trust Fund 
Appropriation M.L.,  2010 Chp. 362, Sec . 2, Subd 3i

National Fish and Wildlife Foundation Conservation Partners
National Inst itute of Food and Agriculture, 

U.S. Department of  Agriculture, 
under Agreement No. 2010-65615-20630.

The Walton Family Foundation
Any opinions, findings, conc lusions, or recommendat ions 

expressed in this publication are those of the 
author(s) and do not necessarily reflect the v iew of any funder.



Baseline 

Baseline (Acres)
CS (601,593)

Developed 

Forest 

Other  

Pasture/Pairie/Hay (106,344)

Water 

²0 105
Miles

Shakopee Focal Area

EastbranchF Focal Area

MiddleMain Focal Area

MN Paririe Plan

Streams 

CS 
 601,593 Acres

Pasture/Pairie/Hay 
106,344 Acres 

CS = Corn and soybean rotation.
Baseline generated from 
2010-2013 USDA Cropland data layers. 

The Chippewa 10% Project acknowledge funding from:
MN Environment and Natural Resources Trust Fund 
Appropriation M.L., 2010 Chp. 362, Sec. 2, Subd 3i
National Fish and Wildlife Foundation Conservation Partners
National Institute of Food and Agriculture, 
U.S. Department of Agriculture, 
under Agreement No. 2010-65615-20630.
The Walton Family Foundation
Any opinions, findings, conclusions, or recommendations 
expressed in this publication are those of the 
author(s) and do not necessarily reflect the view of any funder.



Scenario A:
CRP to CS

 
Baseline (Acres)

CS (601,593)

Developed 

Forest 

Other 

Pasture Hay (106,344)

Water 

²0 105
Miles

CRP exiting (4,084)

CS 
605,677 Acres

Pasture/Pairie/Hay 
106,344 Acres 

The Chippewa 10% Project acknowledge funding from:
MN Environment and Natural Resources Trust Fund 
Appropriation M.L., 2010 Chp. 362, Sec. 2, Subd 3i
National Fish and Wildlife Foundation Conservation Partners
National Institute of Food and Agriculture, 
U.S. Department of Agriculture, 
under Agreement No. 2010-65615-20630.
The Walton Family Foundation
Any opinions, findings, conclusions, or recommendations 
expressed in this publication are those of the 
author(s) and do not necessarily reflect the view of any funder.

Shakopee Focal Area

EastbranchF Focal Area

MiddleMain Focal Area

CRP exiting = Conservation reserve program expiring between 
2014-2019 with CPI value >= 60. 
CS = Corn and soybean rotation.
Baseline generated from 
2010-2013 USDA Cropland data layers. 



Scenario B:
Reduced  Nitrogen 

Fertlizer

0 105
Miles²

 
Baseline(Acres)

CS (231,161)

Developed

Forest

Other

Pasture/Pairie/Hay (106,344)

Water

Shakopee Focal Area

EastbranchF Focal Area

MiddleMain Focal Area

 
Corn with BMP (370,432)

BMP 370,432 
Acres

CS
 231,161 Acres

Pasture/Pairie/Hay 
106,344 Acres

BMP = Best management practices involve
 reduction in nitrogen applied.
CS = Corn and soybean rotation.
Baseline generated from 
2010-2013 USDA Cropland data layers. 

The Chippewa 10% Project acknowledge funding from:
MN Environment and Natural Resources Trust Fund 
Appropriation M.L., 2010 Chp. 362, Sec. 2, Subd 3i
National Fish and Wildlife Foundation Conservation Partners
National Institute of Food and Agriculture, 
U.S. Department of Agriculture, 
under Agreement No. 2010-65615-20630.
The Walton Family Foundation
Any opinions, findings, conclusions, or recommendations 
expressed in this publication are those of the 
author(s) and do not necessarily reflect the view of any funder.



Baseline (Acres)
CS (540, 518)

Developed 

Forest 

Other

Pasture/Pairie/Hay (106,344)

Water 

Scenario C:
Increased Perennials 

²0 105
Miles

Pasture/Pairie/Hay & 
Scenarios.

167,418 Acres

CS 540,518 Acres

Shakopee Focal Area

EastbranchF Focal Area

MiddleMain Focal Area

Scenarios (Acres)
C1 (10,368)

 

C2 (26,271)
 

C3 (4,887)
 

C4 (19,549)
 

CS = Corn and soybean rotation.

C1= Corn and soybean converted to 
perennials in riparian zones. 
C2= Corn and soybean converted to 
perennials on LCC 3 >= 6% slope and LCC 4-8 
greater than 40 acres. 
C3= Corn and soybean converted to perennials 
on LCC 3 >= 6% slope and less than 40 acres. 
C4=Corn and soybean converted to perennials on
 LCC 4-8 with less than 40 acres.
Baseline generated from 
2010-2013 USDA Cropland data layers. 

The Chippewa 10% Project acknowledge funding from:
MN Environment and Natural Resources Trust Fund 
Appropriation M.L., 2010 Chp. 362, Sec. 2, Subd 3i
National Fish and Wildlife Foundation Conservation Partners
National Institute of Food and Agriculture, 
U.S. Department of Agriculture, 
under Agreement No. 2010-65615-20630.
The Walton Family Foundation
Any opinions, findings, conclusions, or recommendations 
expressed in this publication are those of the 
author(s) and do not necessarily reflect the view of any funder.



Baseline
CS (551,939)

Developed 

Forest 

Other

Pasture/Pairie/Hay (106,344)

Water 

Diversification of Croplands
Scenario D

²0 105
Miles

Shakopee Focal Area

EastbranchF Focal Area

MiddleMain Focal Area

CS = Corn and soybean rotation.
Baseline generated from 
2010-2013 USDA Cropland data layers. 
D = Addition of cover crops on corn soybean roation 
on LCC 1,2 and 3 slope <6%.

The Chippewa 10% Project acknowledge funding from:
MN Environment and Natural Resources Trust Fund 
Appropriation M.L., 2010 Chp. 362, Sec. 2, Subd 3i
National Fish and Wildlife Foundation Conservation Partners
National Institute of Food and Agriculture, 
U.S. Department of Agriculture, 
under Agreement No. 2010-65615-20630.
The Walton Family Foundation
Any opinions, findings, conclusions, or recommendations 
expressed in this publication are those of the 
author(s) and do not necessarily reflect the view of any funder.

Pasture/Pairie/Hay &
Sceanrio
(155,998)

CS (551,939)



Abdullah Jaradat1, Jon Starr1, and George Boody2

1USDA-ARS,  Morris, MN;  2Land Stewardship Project, St. Paul, MN
Abdullah.Jaradat@ars.usda.gov or (320) 589-3411 ext 124

Introduction
• The long-term provision of ecosystem services, including stable crop yields over time, provided by the traditional corn-soybean cropping system in the Chippewa River Watershed (CRW) in west-central Minnesota 

are being threatened by several anthropogenic and climatic factors. 
• We conducted an empirical and simulated study to: 

1)  Provide an improved understanding of the role of projected global climate change (GCC) and its interaction with soil types, land use, and management practices on yield variation of conventional (CNV) and organic (ORG) cropping 
systems, and

2)  Develop prediction models to scale up cumulative yield and its temporal variation from plot to watershed level and predict future impacts on agroecosystem services. 
Procedures
• We quantified the long-term ORG and CNV temporal yield variation of current and expanded, more diverse crop rotations under current (2002-2009; A0), past and future 50-year climate change conditions using 

four GCC scenarios (A0, A2, A1B & B1)and five representative soil types in CRW. 

Acknowledgement: This work is supported by the Minnesota Environment and Natural Resources Trust Fund 
2010 Chp 362, Sec 2 Subd3i; the National Fish and Wildlife Foundation and its partner the Natural Resources 
Conservation Service, USDA; the National Institute of Food and Agriculture, USDA, under Agreement no. 2010-
65615-20630 and the Walton Family Foundation. Any opinions, conclusions or recommendations do not 
necessarily reflect the view of any funder.

Comparative Assessment of Organic and Conventional Production of 
Row Crops under Climate Change: 

Empirical and Simulated Yield Variation in the Chippewa River Watershed, MN.

Results
• ORG can enhance a number of ecosystem services, but may have lower and more stable yields 

compared with CNV; 
• Cumulative yield of ORG crop rotations were improved and ranged from 80 to 90% of CNV by 

expanding crop rotations to include greater crop diversity, especially under projected GCC; 
• The largest portion of variation in cumulative yield and its temporal variation within each GCC 

scenario was attributed to differences between the five soil types, followed, in decreasing order by 
differences between: 

⁻ ORG and CNV, 
⁻ Crop rotations, and 
⁻ Management practices 

• Differences in management practices among ORG and CNV contributed differently to cumulative 
yield and its temporal variation depending on length and composition of crop rotations and soil 
types; 

• Temporal yield variation under current, past and future GCC in ORG was consistently less than CNV; 
• Both can be further reduced by inclusion of perennial crop and adopting improved management 

practices;
• ORG farmers in CRW can diversify current cropping systems, enhance the buffering capacity of their 

land, and help mitigate the impact of GCC by:
⁻ Reducing external inputs, and 
⁻ Adjusting land-use to accommodate more perennials in future crop rotations; 

• Significant and positive effect of a perennial forage crop on cumulative yield and its temporal 
variation is anticipated by the 3rd to 4th year of its inclusion in a crop rotation that includes a small 
grain crop in addition to corn and soybean

Conclusions
• The combined empirical and simulated results provided guideline to develop 

multifunctional Organic production systems that can:
⁻ Produce standard commodities (Corn, soybean, wheat, etc.), 
⁻ Stabilize crop yields over time, and 
⁻ Provide a wide range of other ecosystem services

(More Carbon, Lower Runoff, Lower Soil Erosion, Lower N leaching).

Chippewa River Watershed

• Drains 5,387 km2 of mixed 
natural and managed 
ecosystems

• Several Land Capability 
Classes

• Commodity production: 
Corn, Soybean, Wheat, 
Livestock, Fruits & 
Vegetables

• Forests, Lakes & Streams

Swan Lake
Research Farm

Organic System: [Semi-Closed]..Maximize Renewable Inputs, Decomposers, & 
Recycling; Minimize non-Renewable Inputs, Leakage & GHG emissions

Carbon Sequestration in CNV & ORG due to 2 Yr
(Corn-Soybean) & 7 Yr (Corn-Soybean-Wheat- 4 Yr
Perennial) Crop Rotation under 4 Climate Change 
Scenarios)

Conventional                               Organic 

Higher Carbon Index: Effect of Organic Management, Long 
Crop Rotations & Perennial Crop

Reduced Runoff: Effect of Organic Management, Long Crop 
Rotations & Perennial Crop.

Reduced Erosion: Effect of Organic Management, Long Crop 
Rotations & Perennial Crop

Organic System: More Resilient than CNV. Larger Variances due to  
“Systems”; Smaller Variance due to “Climate Change Scenarios.”

Differences in Biomass & Grain Yield Distribution between Short 
(C2) and Long (C7) Crop Rotations in CNV & ORG.



We  are  grateful  for  funding  from  National  Institute  of  Food  and  Agriculture,  U.S. Department of 
Agriculture, under Agreement No. 2010-65615-20630 
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Farmer/Landowner Outreach and Organizing in the Chippewa and Root River Watersheds:
Achieving a healthy ecosystem in agricultural watersheds

Soil Health
A cornerstone of improving conservation in the Chippewa and Root River watersheds is
building healthy soil that is resilient to the pressures of agricultural production. Inspired and
informed by the Burleigh County North Dakota network of farmers, ranchers, and
NRCS/SWCD staff, we are building awareness of the economic, conservation and ecosystem
services value of biologically healthy soil teeming with micro biotic life.

Tillage, chemicals and monocrops degrade our soil resulting in erosion and increasing demand 
for more and more purchased inputs to grow our agricultural crops. Stewardship — taking 
care of the land — starts with taking care of the soil, the foundational resource in any land-
based agricultural system. Many of the soil conservation practices that are promoted to 
farmers and landowners — buffer strips, grassed waterways, sediment dams, etc. — are 
really only addressing the symptoms of a degraded 
soil resource. Biologically healthy soil is both rich in 
nutrients and resilient to wind and water erosion. Learn
more about how farmers and landowners can build 
healthy soil at:

http://landstewardshipproject.org/stewardshipfood/soilquality.

Introduction and Overview

Talking about Stewardship

Farmer Demonstration & Learning Networks

The Root River Watershed is located mostly within the Driftless agro-eco-region.
Approximately 97% percent of the 1,064,970 acres are privately owned, including about
3,000 farms. Resource concerns in the watershed include sediment and erosion, nutrient
management, and protection of habitat for grassland birds. Forty total maximum daily
load (TMDL) studies are underway or finished and several stream reaches are on the list
of impaired waters. Long-term, landscape level outcomes we seek are:
• Enhance habitat for grassland birds of greatest conservation need;
• Gain perennial cover through profitable grazing, conservation program incentives, and

fostering of a land ethic;
• Measurably reduce nutrient loss; and
• Make progress toward multifunctional landscape goals for water quality, wildlife

habitat, and food and energy production.

Acknowledgements

Community Benefits

Market Pull
Making the Economic Case

Simon Lake Challenge

Conservation Leaders

The Chippewa River Watershed is a 1.3 million acre watershed in west central Minnesota.
Nearly 90% of the land is privately owned with over 68% in agriculture. The Chippewa
River watershed includes a complex mixture of moraines and till, lake deposits, and
outwash plains. The hilly moraines result in a high potential for erosion of sediment into
streams. The long-term goal of this initiative is to increase biological diversity and
perennial cover on an additional 10% of the row cropped land in the Chippewa River
Watershed in the Prairie Pothole Region.
Long-term outcomes we seek are to:

Improve water quality through reduction in erosion and N loss;
Enhance prairie and habitat for grassland birds;
Assist partners to help farmers in the CRW maintain and adopt conservation practices
including prescribed grazing, conservation cover, cover crops and native prairie
protection and management; and
Make progress toward water quality goals for the Chippewa River Watershed.

Market, policy and infrastructure pressure in both watersheds has resulted in increased row
crop acreage and a reduction in grasslands, including CRP. Much remaining grassland is
poorly managed with continuous grazing or as unattended recreational land. Improvement
in water quality will require reductions in erosion on row crop fields as well as land use
change to perennials in vulnerable areas.
Central to our approach in both watersheds is the belief that good stewardship of the land
and soil resources can and must be profitable for farmers.

Farmers, landowners and community members speaking out about stewardship and
good conservation practices is crucial to developing a strong base to carry the
work we are starting forward.

Our work in both watersheds provides opportunities to develop and demonstrate
leadership skills and habits by hosting a kitchen table meeting, hosting or speaking
at a field day, leading a tour, taking a leadership role in a network, or
demonstrating their stewardship values and practices in publications,
commentaries and public testimony.

Our key strategy for improving agricultural conservation in both watersheds is building relationships with farmers. One to one
conversations with farmers and landowners give the opportunity to express stewardship values and begin to identify barriers to
pursuing those values.

We identify potential hosts and help organize kitchen table meetings. These informal gatherings of friends and neighbors
provide the challenge and the opportunity to share in a little more public yet safe setting what is important to participants about
their land and stewardship practices they would like to implement. Through these gatherings we

Nurture the concept of farmers and landowners supporting each other and working together; and
Begin to contribute to the development of land ethic.

Many farmers and landowners we are seeking to build relationships with welcome the opportunity to talk about conservation,
stewardship and what their land means to them. Having those conversations publicly, even with friends and neighbors, is a
challenge.

What impact does the cultural pressure farmers and landowners experience to tamp down and deny stewardship values in
making decisions about practices and land use have on our agricultural landscapes?

Peer to peer networks are a great tool for farmers and landowners to try new ideas for enhancing conservation on 
their land and demonstrate to others in the area what they have learned.  They build knowledge and skills, provide 
working demonstrations to skeptical friends and neighbors and social support for implementing stewardship 
practices. 

Networks include
Improving nutrient management on row crops
Cover crop learning groups focusing on improving soil health by building healthy biological activity and cover 
for soil and, in some instances, providing winter browse for cattle or sheep.
Grazing networks and groups to improve grazing techniques and profit while enhancing wildlife habitat, 
building healthy soil and reducing runoff and wind erosion.

Acres owned by non-operating landowners are growing. Over 60% of the farmland in the Upper Minnesota basin, 
for example, is land that is leased to a farmer/operator. Women who have a strong
conservation and community ethic but may not have the tools and confidence
to work with renters to implement those values own much of this land.

We are implementing learning groups of women landowners to help them 
understand and provide social support for implementing conservation
requirements on farmland they lease to others.

Values for good stewardship are important drivers of improving water quality and other ecosystems services
through private agricultural land management decisions but farm profit is critical to the success of these efforts.
Simply put, farmers will not be able to continue farming if they do not make good economic decisions!

Good stewardship pays.

High quality grassfed beef requiring well managed grass and forages and healthy soil is a market growing at 10-
20% per year. Opportunities to market grassfed beef are growing through branded program businesses like 1000
Hills Cattle Company and Grass Run Farms.

A thriving ruminant livestock industry provides opportunity for farmers to lease under performing fields not
suitable for row crops to beginning farmers interested in innovative grazing strategies.

Healthy soil builds a farm’smost important asset over time and can
substantially reduce input costs. A Leopold Center study showed
that over 13 years, by building soil health organic crop farmers
improve water quality, reap harvest premiums and reduce input
costs fetching roughly $200 more per acre.

http://www.leopold.iastate.edu/long-term-agroecological-research

Through demonstration site trips and field days, testimonials,
case studies, and cost calculators and we are making the economic
case for good stewardship.

Question?   Can an area of individual parcels of land owned by farmers, ranchers, hunters, and public agencies be 
developed into a healthy, functioning ecosystem through landowner cooperation, land use planning, careful grazing 
management?

The Simon Lake area in southeastern Pope County is preparing to take on the challenge!  
Farmers, public land managers and outdoor recreationalists are interested in pursuing a 
cooperative land management strategy to benefit water quality, push back invasive species,
provide high quality wildlife habitat and a pleasing landscape, build healthy, resilient soil, 
and opportunity for profit for farmers and ranchers. Management strategies will include a 
shared vision, carefully managed ruminant livestock impact, and cover crops.

Chippewa Partners: Land Stewardship Project, Chippewa River Watershed Project, Pope County SWCD/NRCS, 
University of Minnesota Extension, West Central Research and Outreach Center, USDA-ARS Soil Lab, Minnesota DNR, US Fish and Wildlife Service, The Nature Conservancy

Root Partners: Land Stewardship Project,  The Nature Conservancy, Fillmore County SWCD/NRCS, Grazing Lands Conservation Initiative of Minnesota

“Know your farmer” reminds us to know where our good food comes from and to support the farmers
who raise our grassfed beef, chicken, natural pork and weekly CSA box of great produce. Let’s also
“know our farmer” who manages a healthy grassland along our favorite trout stream, keeps nutrients and
soil in place and out of our water, builds healthy, resilient soil for all our futures and provides good
wildlife habitat for our recreational and aesthetic well- being. Farmers with stewardship values and a
keen eye for economic opportunity work with public land managers to help keep Wildlife Protection
Areas and Wildlife Management Areas healthy and productive and make careful choices about how to
manage each field they farm

Through field days, events, one to one outreach to
community leaders, social and print media we are
building awareness of how the natural and the hum-
an community benefits from farmers who practice a
high level of stewardship. The choices about the food
we eat and the energy we use and the local, state and
federal policies we support matter.

Still in an early phase of development, Land Stewardship Project, area farmers, and the 
U.S. Fish and Wildlife Service are initiating this exciting and innovative project



  
 

The Chippewa 10% Project:  
Achieving Needed Ecosystem Services in an Agricultural Watershed 
Authors:  Kylene Olson (3); Robin Moore (1); Jim Paulson (5); Terry VanDerPol (1); George Boody (1); Paul Wymar (3);  Jennifer Hoffman (3);  Andy Marcum (1); Abdullah Jaradat (4); Jon Starr (4); Steve Ewest 
(1) John Westra (2); Brad Heins (6); Bruce Freske (7) Rich Olsen (8); Julia Ahlers Ness ( formerly1); Matthew Hyde (formerly1), 
Affiliations:   (1) Land Stewardship Project – MN; (2) Louisiana State University AgCenter - Baton Rouge, LA; (3) Chippewa River Watershed Project - Montevideo, MN; (4) USDA Agricultural Research Service North Central Soil Conservation Research Lab - Morris, MN;   
(5) University of Minnesota Extension Service - Willmar, MN; (6) University of Minnesota West Central Research and Outreach Center - Morris, MN; (7) US Fish and Wildlife Service Morris Wetland Management District - Morris, MN ; (8) MN Department of Natural Resources, 
Glenwood, MN. 

Introduction 
The 8 digit Chippewa River 
Watershed drains 5,387 km2 of 
mixed natural & managed 
ecosystems. Corn and soybeans 
dominate throughout the 
watershed and, with sugarbeets,  
is almost the exclusive land use in 
the south. In the eastern and 
northern sections, grazing 
livestock and longer crop rotations 
can be found.  
 
 The project incorporates water 
quality and field monitoring, 
simulation of farming systems in 
relation to soils and in response to 
climate change, GIS analysis to 
identify areas of sensitivity and 
organizing to engage farmers and 
community members. 

                               
           Goals 
Achieve: 

Water Quality Standards for 12 and 8 digit watersheds  
5,380 more acres of grass in Minnesota Prairie Plan local corridor 
Farmer goals as they define them 

This graph shows the correlation of in-stream water 
quality and land-use/land-cover compared to a goal. 

We have 
learned 

It is important to go beyond 
outreach to farmers to 
engagement with farmers. 

Farmers respond to individual 
conversations about values 
related to conservation and 
community (held 150 so far).  

 4 Networks of 70 farmers or 
landowners are learning on 
4,470 acres to-date, with viable 
economic options.

Climate change impacts are 
reduced with diverse rotations. 

 Policy can drive resource 
depletion or stewardship– it 
matters and a well-informed 
public matters. 

The public discussion about 
continuous living cover is 
advancing. 
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Why 10%? 
Chippewa River Watershed Project 
CRWP) compared land-use in sub-
basins with in-stream water quality. 
Correlations indicated that a 10% 
increase in diverse crop rotations, 
grasses or other perennial cover 
would be necessary to meet water 
quality goals.  
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Monitoring Streams and Fields: 
15 Years of water quality monitoring by CRWP 

led to: 
•10% correlation of land use and goals 
•Selection of focal areas (see map on right) and selection 
of vulnerable sub-watersheds 
• Data showing that land cover moderates runoff after 
extreme rainfalls and drought 

Data from farmer networks will:  
• Inform landscape level predictions 
•Help farmers lean about continuous living cover benefits  
 

  

Graphic to right 
shows four “what if” 
scenarios for 
modeling changes 
from corn and 
soybean fields on 
different Land 
Capability Classes 
(LCC), slopes , 
riparian areas or N  
fertilizer rates 

Turnips for grazing in rotation 
with corn 

    Engaging Farmers 
Our key strategy for engaging farmers  

is building authentic relationships by 
 holding values conversations about stewardship, 
including discussing options for changing rotations  
on fields, adding cover or decreasing tillage 

Information is provided through reports, tours, field  
days and workshops 

Discovery and innovation is supported through farmer 
networks focusing on grazing, cover crops and improved 
nitrogen management and one for women non-operating  
landowners  

Farmer leaders advising our work and speaking out about 
stewardship are critical to maintaining positive change 

   Community, Market Pull, and 
      Conservation Incentives 

Values can drive stewardship but farm profit is critical 
to the success of a new practice or enterprise: 
• Markets for regionally produced grass fed beef can 

pull more, better managed grasslands 
• Conservation incentives for learning, and practice 

change are used in this effort 
Hunters, anglers, bird watchers and canoeists can 

support land stewardship through conversations in  
coffee shops and by demanding supportive policies 
for cover and well managed grazing to achieve  
water quality and sufficient habitat 

Recreational landowners and affinity  
groups can support managing public  
and private lands with  
conservation grazing 
  

         Predicting Changes and  
         Sensitive Fields 

Ecosystem Service Coefficients (ESC) for yields, 
erosion, nitrate loss, soil carbon, etc. derived from  
ARS modeling of 132 soils, based on plot data for  
rotations and historical and future climates 

GIS analysis to identify potentially sensitive  
fields in focal areas based on monitoring data 

Integrated Water Quality and Economic Model  
to estimate ESC changes on sensitive corn and  
Soybean fields for “what if” scenarios in focal areas  

Iterative depending on farmer choices 
Will compare soil tests and farmer network data  

with modeled results Chippewa 
River 

Watershed
Ag:68.2% 
G&F:17.3% 
W:12.3%

Ag:94.2% 
G&F:3.9% 
W:0.5%

Farmer &
Landowner 

Partners

Focal Areas,
MN Prairie 
Plan Core 

and Corridor 

????  

 

Grazing 
Scenario 
if >40 ac 

Cover 
Crop 
Scenario 

BMP 
Scenario 

Corn/ 
Soybean 

All Focal Areas: 
10% of LCC 1,2, 
and 3< 6% 
slope 

All focal 
areas: on LCC 
3 > 6% slope ↓N fert.  

on Corn  

Riparian filter strips 
and wetlands 

Conservation 
Scenario with 
Prairie strips 

Project Partners

A landscape of grass and some 
corn that needs grazing for  its 

continuation  

Streamside  
Observation 

Healthy, resilient soil is the source of a farm’s wealth and the link to the farm family’s stewardship values and landscape health 
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Prairie Strips, see page 25…

Getting onto Working Farms

The Next Step for Prairie Strips
Once an agricultural conservation technique proves itself, 
how do we get it established where it matters—on farms?

By Brian DeVore

occur. “We really need a systems approach 
and think about how we protect that land 
all the way from the top of that slope to 
the bottom,” says researcher Mat Helmers. 
“Prairie strips are a polisher.” (LSP photo)

2
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…Prairie Strips,

I was 
(LSP photos)

Prairie biologist Pauline Drobney and farmer Gary Van Ryswyk 

-
terspersed with corn or soybeans are not as optimal as having vast 
tracts of grasslands, she’s excited about their potential for providing 
ecosystem services. (LSP photo)

Give it a Listen

LSP & Prairie Strips

Stewardship & Food

3
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Can Cover Crops Catch On?

…Cover Crops, see page 26

Not Flashy, But Reliable

By Brian DeVore

Soil conservationist Jay Fuhrer (right) describes the cover cropping system 
used by Penny Meeker and Todd McPeak (center) on land they farm in 
North Dakota’s Burleigh County. Farmers, conservationists and scientists 

cropping, no-till planting and rotational grazing.  (LSP photo)

4
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…Cover Crops, from page 25

…Cover Crops, see page 27

see the No. 3 and No. 
4, 2013  for more 
on the Burleigh County Soil Health Team)

Adding Value

Give it a Listen
Ear 

to the Ground

David Larson (left) describes his cover crop planting of radish and winter rye dur-

near Rushford in southeast Minnesota with his wife Sue, planted the cover crops 

deep tap roots of the radishes helped break up the soil compaction that resulted 

the radishes this fall, providing cheap forage. (Photo by Caroline van Schaik)

5
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Grazing as a Public Good

Public Grazing, see page 25…

When it Comes to Grass, Farmers & Conservationists are Sharing a Mutual Goal

By Brian DeVore

Natural resource managers have learned that putting up a sign on the border 
of a refuge isn’t enough to keep wildlife habitat healthy. Minnesota DNR photo

1st of 2 articles

A Disturbing Development

6
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…Public Grazing,

Ear to the Ground

 Give it a Listen

 Private Stewards-Public Stewards

Interested in Grazing WMAs?

see 
page 5

Sciences

The next 

in “coordinated landscape management” to 

7
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Choosing to Resist Resiliency

Cover, see page 27…

Cover Crops Pay Their Way

By Brian DeVore

New Data Shows Cover Crops are Paying their Way—So Why is Adoption Lagging?

Signs of erosion showed up in many Midwestern road ditches this winter in the form of 
“snirt”—a combination of snow and eroded dirt. This photo, which was taken in western 

Photo by John White  

8
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…Cover,

see issues 

Insuring Against Disaster

4, 12 and 13

Choosing Soil Health

LSP & Soil Health

Chippewa 10% Root 
River: Promise of Pasture 

 Soil 

9
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Farm Transitions

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

see page 25

-

-

By Rebecca White

History, Hopes & Plans

Women, see page 23…

Kylene Olson ( ) led a tour of the Minnewaska Schools prairie 
area near Glenwood, Minn., during a Women Caring for the Land meeting. The 
land Minnewaska Schools occupies was once part of Helen Claire Anderson’s 
family farm. (Photo by Rebecca White)

Women Caring for the Land Meetings Highlight an  
Important, but Often Ignored, Voice in Farm Country

10
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-

-

-

-

-

…Women,

-
Farm Transitions Toolkit

Toolkit -

Toolkit

Toolkit Land Stewardship Letter
Toolkit

Looking to Transition Your Farm to the Next Generation? 
Check out the Farm Transitions Toolkit

To Till or Not to Till
Conservation Tillage in Western Minn.—the Good, the Bad & the Practical

By Robin Moore

-

-

-

-

-

Worth the Extra Trouble

-

-

No-Till, see page 24…

Rebecca White is a Community Based Food 
Systems organizer based in western Minnesota. 

contact White at 320-305-9685 or rwhite@

Caroline van Schaik at 507-523-3366 or 
caroline@landstewardshipproject.org.

11
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No-Till, see page 25…

-

-

-

-

-
-

-

-

-

-

-

Too Much Variability

-

…No-Till,

John Ledermann examines a cover 
crop of tillage radish. He uses such 
plantings to build nutrients and or-
ganic matter, as well as protect the soil 
from wind and water erosion. Photo 
by Robin Moore)

investment in specialty equipment. (Photo by 
Robin Moore)

12
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…No-Till,

-
-

-

-

Adding No-Till to the Mix
-

-

-

-

No Clear-Cut Answer
-

-

Land 
Stewardship Letter

-

-

-

the Land Stewardship Project and the 
Chippewa River Watershed Project. The 10% 

www.landstewardshipproject.org under the 
Stewardship & Food section.

Tammy and Jess Berge are integrating no-till into their farm’s mix of row crops, small grains, 
cover crops and livestock. Photo by Robin Moore)

13
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Community Conservation, see page 27…

-
Ear to the Ground

 Give it a Listen

2nd of 2 articles

Community Conservation
Good Fences Make Good Neighbors, but Sometimes so do Open Gates

-

-

-

-

-

-

-

see “Graz-

-

see sidebar below

-

-

-

Outdoor News

-

-

-

-

By Brian DeVore

-

Grazing Natural Areas: Not Business as Usual

-

-

-

-

14
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…Community Conservation, 

LSP & Perennial Landscapes
-

-

Chippewa 10% 

These photos, taken with an aerial drone,  show the before ( ) and after (right) 
effects of cedar tree removal this year on grassland near Simon Lake. The 
left photo was taken in mid-May and the right photo in late June. Fencing is 
being erected this summer to prepare it for grazing. Photos by Andy Marcum)

-

-

A Team Approach

-

-

-

-

-
-

-

-

-

see above

-

-

-

-

-

-

-

15
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Feeding the subterranean herd

By Brian DeVore

Subterranean, see page 2…

On a crisp morning in Septem-
ber, North Dakota farmer Gabe 
Brown held two handfuls of soil 

and searched for signs of life—theoretically 

of humus contains more organisms than 
there are humans in the world. But many of 
the bacteria and invertebrates that lurk in the 

-

ally only in the world of high-powered mi-
croscopes. So Brown, a 
compact ball of energy 
who can somehow 
combine references 

to soil biology, farm policy and animal 
husbandry in the same sentence, uses a less 

and contrast the two handfuls—one from his 

“When you grab this soil there is no 
structure,” says Brown, referring to his 

much room for worms and roots to facilitate 

have this dark color, you know you have 

thriving, a rarity this year in a part of North 
Dakota that has been hit especially hard by 
drought. But to Brown, that healthy soil rep-
resents more than more bushels in the bin. 

term viability and the future of his entire 
community—human and natural. 

The idea that healthy soil is an in-

has led Brown and his neighbors 
to develop a farming system that 

advances in sustainable produc-
tion systems—conservation tillage, 
multi-species cover cropping, mob 
grazing and frequent rotations. This 
system, which is evolving, combines 
cutting-edge soil science with the 
desire on the part of natural resource 
professionals to no longer accept a 
Band Aid approach to conservation. 

by a holistic, big picture view of 
agriculture can produce a farming 

and communities.
“What Brown and the others he is 

working with are doing is one of the 

today,” says Richard Ness, a Land 

who has worked with sustainable 
farmers throughout the Midwest 
and who has spent time in south--

(LSP photo)

1st of 2 parts

Land             
     Stewardship        
                          Letter

Land Stewardship Letter

  The
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…Subterranean, from page 1

central North Dakota, where Brown farms. 

and sustainable agriculture in general to a 
new level.”

Getting at the root of the matter
At the core of this story is a change in at-

titude toward soil—perhaps one of the most 
taken-for-granted resources around. Consid-

-

Resources Conservation Service (NRCS). 
Burleigh County lies near the section of the 
Missouri River where it passes through the 
south-central part of North Dakota. Here 

rolling landscape—a landscape known for 
wheat, “wild” pastures that contain 
native species such as big bluestem, 
hay ground and, in the past decade or 
so, corn. This part of the state receives 
on-average 16 inches of rain a year, 
making water a dear resource. So for 

professionals focused on short-term 
efforts to get more water into the soil 

use it.
“We had accepted a degraded 

you accept a degraded resource you 
generally work from the viewpoint of 
minimizing the loss. And so we would 
apply a lot of practices.”

waterways in an attempt to keep water from 

get at the core of the issue: why was that wa-

-
ways were actually needed,” he concedes.

What farmers like Brown and soil 

out was that the production system that had 

crop diversity, no cover crops, livestock kept 
out all-season long on overgrazed pastures—
was compacting the soil to the point where 
little water could make its way beneath the 

amount of soil organic matter, which drives 
the entire soil food web. Unbroken prairie 

percent organic matter. But because of inten-
sive tillage, Midwestern soil organic matter 
levels have plummeted to below 1 percent of 
total soil volume in some cases. This means 

the soil has little opportunity to cook up its 

making it increasingly dependent on applica-
tions of petroleum-based fertilizers. 

Learning from failure
There is a photo that has acquired almost 

inches of rain fell in 24 hours. The picture 
shows no standing water on this low-lying 

are inundated. Brown has created a soil 

retain that moisture in the system, mean-
ing plants can access it during drier peri-
ods. Such a healthy water cycle requires a 
healthy biological food web. 

Kristine Nichols, a soil microbiologist at 

Laboratory in Mandan, N. Dak., says this 
photo is a prime indicator that farmers like 
Brown are able to increase their organic 
matter to the point where it is able to, for 

-
bles. During the past decade or so, Brown 
has more than doubled the organic matter in 

Nichols says that as a soil scientist she 

positive impact on soil organic matter in a 
typical lifetime. 

“We were told this was something we 

Now we realize we can change organic 

across the Missouri River from Bismarck. 

the case of organic matter, “You have some-

Brown came to his own realization that 
he could have a positive impact on organic 
matter somewhat by accident. He and his 
wife Shelly bought their farm from her 

percent no-till as a way to save moisture 
in their cropping system, which produced 
mostly small grains like wheat. Brown liked 
the no-till system, but bad weather produced 
a string of crop failures during the late 

were having a hard time borrowing enough 
money to purchase fertilizer. This forced 
them to start planting more legumes such as 

fertility while feeding their cattle herd.

Brown. What he did grasp was that his 
wheat often did better when planted 

was improving, organic matter levels 
-

running off. 
“So we had four crop failures in a 

absolutely the best thing that could 
have happened to me and my family, 

time,” Brown says with a laugh as 
he guides his pickup past beef cattle 

cover crops. 

ways of combining cover cropping, live-
stock impact and no-till agriculture in a way 
that soil quality could actually be improved, 

a better time—he had grown frustrated with 
applying practices that simply maintained 
the status quo, if that.

The NRCS has long promoted planting a 
soil-friendly crop like rye in the fall after 
corn or soybeans are harvested as a way to 
reduce erosion. Such cover crops are often 
seen as having no immediate economic 

Subterranean, see page 3…

-
 (LSP photo)
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Subterranean, see page 4…

value, making them a tough sell in row crop 
country.

But in Burleigh County, the cover crop-
ping concept has been taken to whole new 
level, and farmers have begun to see them as 

health. Again, this breakthrough on cover 

different species of cover crops planted on 

planted as a monoculture, and the other plots 
contained various combinations: two-way 

all eight species were planted together.
“And then we had one of the driest years 

was that the monocultures failed, and the 

fact yielded quite well.
-
-

pete with each other—they can actually help 

Long-term studies done in Minnesota, 
among other places, show that increas-
ing diversity in prairie systems produces a 
similar positive synergy, making them much 

started thinking that maybe it was a lack of 
carbon below the soil that was the problem. 
The difference between soil and dirt is soil 
produces life, and it can do that because it 
contains carbon. And socking away that car-
bon for a rainy day (or a very dry one) pays 
big dividends. 

Those eight species of plants growing 
above ground may appear to be in competi-
tion, but all the while they are creating an 
incredibly diverse subterranean ecosystem. 
Soil scientists say a diverse root system can 
create a soil that is resilient, less erosion 
prone and able to develop its own fertility.

soil biology through nutrient cycling and 

have something really diverse and try it.”

goal is to keep the soil covered and spider-

as possible—the greater variety of species 
above ground, the greater diversity of spe-

will do this by planting four crop types: 
warm season broadleafs such as alfalfa, 

-
er; warm season grasses such as corn, millet, 
sorghum and Sudan; cool season grasses 
such as barley, oats and triticale; and cool 

and sweet clover. 
A growing season may consist of Brown 

summer, these crops can be grazed well into 
the fall and even into early winter, produc-

The manure and urine deposited by the 

browsing, builds nutrients and carbon in the 
soil while supercharging biological activity, 
providing the basis for planting another cash 
crop like corn the following spring. 

What must be kept in mind is that this 

grazing system. No-till—planting crops in 
-

sible—is better for the soil than heavy till-

nutrients and biological activity present deep 

organic matter than his has actually been 

And grazing perennial grasses, again a 
more soil-friendly system when compared 

soil health specialist with the North Dakota 
NRCS, estimates that some of the season-

-
tration rates of only a quarter inch. “Which 
is simply unacceptable,” he says. 

Several years ago farmers in the region 
began switching from simply turning cattle 
out into large pastures for the entire season, 
to breaking them up into rotated paddocks. 

grass, and pastures responded with healthier 
stands that provided forage longer.

But more recently livestock producers 
have taken that rotational grazing concept 
one step further by utilizing mob grazing—a 
system where a lot of animals are placed in 
a paddock for sometimes only a few hours. 
The animals browse the most palatable part 
of the plants and generate a lot of biologi-

system comes with the assumption that the 

all the forage—in fact they may trample a 
good amount of it, which is not only accept-
able, but may be preferable in some cases. 

-
ground and generates biological activity, in 
effect feeding the soil.

Nichols says the key to this system is 

can be plugged in. That “dirt” is much more 
-

ing increasingly evident as new advances 
in electron microscopes (thanks to medical 
technology) and DNA testing offer unprec-
edented glimpses into this fascinating world. 
But Nichols points out that in a way soil 

“blacker” as science churns up new informa-
tion about what goes on beneath our feet. 

“The chemistry happens the way the 
chemistry happens. But when you throw 

But that may not necessarily be a bad 

-
times mysterious, system that they can start 
taking steps to get at the problem, rather 

Nichols, who grew up on a southwest 

of treating symptoms without getting at the 

in the Minnesota River Valley with ero-

erosion in the Valley has gone down, thanks 
to the adoption of conservation farming 
techniques, among other things. However, 
studies show that sedimentation of the river 
continues at an alarming rate.

“What is going on with the soil now 

Nichols asks. “We addressed some of the 
symptoms, which was great, but did we ad-

-
dressed is when microorganisms do some-
thing called “habitat engineering,” which 
has huge implications for not only cutting 
erosion, but also making sure soil can cook 
up its own fertility while staying in place. 
When soil does not have good aeration and 
plenty of pore space, it loses its ability to 
stick together and form strong aggregates. 

“The water coming in can actually cause 
-

sure,” says Nichols of a typical soil erosion 
situation in compacted soils. 

But soils with more carbon feed them-
-

…Subterranean, from page 2
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-

ability to produce carbon to self-perpetuate,” 
she says. “The more of these aggregates 
there are, and the larger they are, the less 

found management can impact this.”

engineer its own healthy environment has 
huge implications on and off the farm. 

trillion in services worldwide 
annually, according to the 

Nature
-

tonnes of carbon, more than 

the plants on the planet. And 

nutrients than the same amount 
of soil minerals. 

strides have been made in 
reducing soil erosion to “T”, or 

the rate at which soil can be 
lost and still replaced. This is 
thanks to conservation tillage 
and structures such as grassed 
waterways and terraces.

bigger strides in conservation could be made 
by increasing soil carbon content, or manag-
ing for “C.” One NRCS estimate is that if all 

such a way that C was increased, erosion 

But the health of soil on an international 
or even national level means little unless 
those dollars can come home to roost on the 
farm. 

Brown says in his case, they already 

of that is cropland and most of the rest is 

and rent the rest, so maintaining a regular 

are corn, spring wheat, triticale and vetch. 

year

allowed Brown to reduce the use of com-

-
ing off big time. Sitting on a four-wheeler 

worth of nitrogen, phosphorous, potassium, 
sulfur and carbon, he estimates. That means 

return to labor, management and land was 

-
tractive to producers farming high-priced 
land and gunning for bin-busting yields.

unfortunately with a lot of these systems, 
there is not an increase in yield,” says Nich-
ols of soil building farming techniques. “But 
if you can afford to buy an input, then you 
can afford the cover crop seed or the yield 
drag. You have to look at your goals: yield 

Brown says he sees planting cover crops 
and letting cattle graze/trample them as no 
different than forward-pricing his fertilizer. 
But he concedes that in these days of record 

-
ages, many of which will end up as worm 

week,” he says while standing in a former 

day in early September, the crop is up to his 

seeding good cropland back to native grass 

Given the great strides he and other 
farmers have made in building soil health 

focusing on treating the problem, rather than 
the symptoms. Some of the hesitation may 
be the result of the “inputs in-results out” 
model of agriculture that predominates.

to farmers about how fungi can im-
prove soil quality, someone will ask, 

“We are in the mindset that we 
can always go out and buy some-

not be a problem, but a symptom,” 
says Nichols.  

Brown says government pro-
grams like federal crop insurance 

many ways they reward farmers for 
raising crops in a way that is risky, 
but not sustainable. Remember: he 
credits failure for pulling his opera-
tion out of its monocultural rut. 

 “Adversity drives change,” he 
says. 

Without that adversity, farmers 

of reactions to symptoms, or whether 

the true potential of soil, land and farms may 
never be reached.  

impossible and instead of telling him, ‘Good 

limitations or constraints on a system. Can 

The next issue of the Land Stewardship Letter 
will describe how Burleigh 

County’s team approach and use of Holistic 
Management has helped farmers build soil 

opportunities for young farmers.

(LSP photo)
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Teaming with microbes
It’s not just about the bugs beneath the surface—it’s also the people above

By Brian DeVore

2nd of 2 parts

Teaming, see page 6…

edition of the Land Stewardship Letter 
described innovative work being done in 
Burleigh County, N. Dak., to create farm-
ing systems that integrate soil health with 
environmental and economic sustainability. 

involving farmers, conservationists and 
scientists is helping perfect those systems 
while pushing the envelope further. 

Talking about the importance of 

Speaking with your feet is even 
better. 

“Take a closer look—anything you tramp 

-
ternoon in early September. As he says this, 

to follow him into an impressively diverse, 
chest-high stand of warm season plants: 
cowpea, soybean, sorghum sudan, pearl mil-

Tour, an event that brings farmers, scien-
tists, students and conservationists from 
across the Midwest to south-central North 

summer. As the name of the tour implies, 
they come to see thriving soil, and the land 
does not disappoint on this particular day. 
Spadefuls of fragrant humus are unearthed, 
the results of impressive biological and 

and pastures thriving on that soil are put on 

this “slaking” test for several hours, the 
clump is intact and the water remains free 

own stability. All of this points to a clear-cut 
conclusion: the farms on this tour are home 
to some mighty healthy soil.

What makes this tour special is how this 
soil got this way. A combination of cover 
crops, livestock grazing and no-till plant-

ing techniques has created soil that not only 
cooks up its own fertility, but naturally 
resists erosion and makes better use of avail-
able moisture. This means healthy crops and 
grasses even in an area with a short growing 
season and an average annual precipitation 

inches. 
What this tour 

showcases is a 
farming system that 
puts soil health at the center. Such a sys-

treating the symptoms of degraded quality 
with an ever-revolving array of petroleum-
based fertilizers and chemicals.

that putting soil at the center of farming 
is about more than which combination of 
methods will create the healthiest humus—

of farmers, natural resource professionals 
and scientists who are breaking new ground 
in sustainable agriculture. The farming 
innovations being generated by this group 

New farming techniques come and go, but 

model for creating the kind of environment 
needed to ensure the roots for creating in-
novations in the future will always be deep 
and thriving. 

A team effort
To understand why this team effort is 

so important, one needs to consider Gabe 
Brown, a Burleigh County farmer whose 
success with building soil health has been 

acres, Brown has put in place an innova-
tive system for building soil health utilizing 

-
ping, and a type of rotational grazing, called 
mob grazing, where cattle are put in pasture 
paddocks for short bursts of intense feeding. 

Brown has more than doubled the organic 

has also improved the health of his water 
-

use of commercial fertilizer has dropped by 

worth of nitrogen, phosphorous, potassium, 

management and land was an impressive 

Brown has arrived at his current system 
through a combination of trial and error and 

people far from Burleigh County who are 
working on soil health. Brown recalls with 

a conference and saw a presentation about 
intense cover cropping systems given by a 
Brazilian scientist.

one of his PowerPoint presentations on soil 

health. But Brown knows it means little in 
the bigger picture if farms like his are seen 

“There are people all over doing this. 

says with a laugh while giving a tour of his 

bat—it can be overwhelming. The longer 

on helping show soil-minded farmers they 

“Soil biology is like us—it has to eat,” 

North Dakota earth and holds it up for the 
participants in the September tour to see. 
And one way to feed it is to allow cover 
crops to be stamped into the soil while cattle 
are feeding on them, or while participants in 

That plants can serve an important role 

if they can be harvested by machines or 

messages emphasized by the Burleigh 
County Soil Health Team. There are other 
head-scratchers: planting corn may not 

-
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talk about improving soil health on episode 
Ear to the Ground podcast: 

podcast.

Teaming, see page 7…

LSP photo)

much moisture as you once thought to raise 
a decent crop; no-till cropping systems alone 

plants, not less, are more resilient in the face 
of drought.

and others who may have to change their 
worldview to comprehend a farming system 

the district conservationist for the Natural 
Resources Conservation Service (NRCS) in 

becoming clear to him and some farm-

The Burleigh County Soil Conservation 

team that consisted of farmers and conser-
vationists. Over the years, this team has 

worked to get farmers to replace the tradi-
tional technique of turning cattle out into 
large pastures all season long with rotational 
grazing systems. These farming techniques 
have been a vast improvement over intense 
tillage, monocropping and overgrazing. And 
thanks in part to the Burleigh County Soil 

conservation improvements, soil was still 
lost, precious water ran off of increasingly 

and grasses being grown kept deteriorating.
 What was needed was a way to test out 

new approaches to building soil health while 
spreading that information among farmers as 
quickly and effectively as possible.

One way the District does that is through 

trials on cropping and grazing practices that 
build soil health are done at Menoken and 

days, workshops and a website (www.bcscd.
-

ample, that helped show that diverse cover-

than monocrops because of all the biological 
diversity created below ground. 

need to see these practices put into action 
on real working farms, ones that share the 
same soil type, geography, weather and even 
economic conditions. So a few years ago the 

The farmers used the grants to establish 
cover crops, which are generally plantings 
of low-value species such as small grains. 

between the growing seasons for more high-

the free seed, the farmers would serve as one  
of the stops on the annual Soil Health Tour. 

was a bargain in terms of the harvest of real-
world results it produced. 

“So part of the bargain was a willingness 

to speak at the tour stop—what worked, 
-

at the same time it gave people like myself 
the opportunity to take a look at those soils, 

monitor that and really kind of look at the 

That created a whole lot of on-the-ground 

-
oped an environment where farmers were 

good and bad. 
A combination of results from the Me-

during the spring and fall. The Soil Conser-
vation District and the farmers also learned 

the traditional cover crop plantings of small 
grains such as rye built up an impressive 
amount of carbon while feeding microbes. 
This makes soil naturally fertile and less 

-

words, the soil is more resilient. And this 
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resiliency can be attained relatively cheaply 
by seeding cover crops—plants that, by 
the way, can serve double duty as livestock 
forage.

based on information and education. And as 

who, along with his son Seth, operates a 

cutting was taken earlier this year and then 

before drought set in during the summer 
helped produce a good stand, which has 
resulted in a huge amount of biomass and a 
build-up of fertility. The Williamses plan on 
letting their cows calve in the small pasture 

-
mals out to graze—and stamp biomass.

 The farmers on the tour seem to be aware 
that this is a long-term investment in their 

sell at a time when a quick applications of 
fertilizers and chemicals can produce an 

guess why,” says Sanford while standing 

plant cover crops. With crop commodity 

one to convince to do that.”
But even the elder Williams concedes 

that this investment is paying off in ways 
high corn prices never could—tests show 
organic matter and fertility are being built up 

father and son show off pastures that have 

of his pastures had been full of unpalatable 
gumweed before. 

turn around right away.”

about how although diverse cover cropping 
and mob grazing can rev up the biology of 
the soil considerably, farmers must take the 
long view.

tour participants. 

To Kristine Nichols, the fact that farmers 
are having a positive impact on such things 

given that when she was a grad student 
studying soil science such changes were 

talked about in terms of geological time—
not something that could be impacted in a 
matter of years.

Nichols is a soil microbiologist at the 

appeals to practical-minded farmers
-

ganisms are, and more about what they do,” 
she says. “We could really learn a lot more 
about functionality of these organisms.”

noticeably energized by the fact that farm-

creating soil aggregates that engineer their 
own stability. This kind of self-perpetuating 

used in the real world.
What these farmers are doing is also 

-
books” when questions come up on the land 

-
ample, farmers like Brown seem to be able 
to raise a good crop of corn with less rainfall 

looking for clues. Situations like this make it 

terms of cutting-edge innovations in build-
ing soil health.

“These guys are so innovative, and they so 

farmers are forcing us to come at this from a 
systems approach and ask deeper questions.”

everybody gets something out of this team 
effort. People involved in the Burleigh 
County Soil Health Team like to say that if 
you put soil at the middle, then everything 

to a powerful, somewhat mysterious force. 
And ideally, under the general umbrella of 

everyone gets a takeaway. 
-

leagues can say they are reducing erosion 

and research put into practice while she is 

importantly, farmers who are involved in 
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More on Burleigh 

Burleigh County to improve soil health, 

Conservation District is sponsoring a soil 

community-based approach to an issue that 
touches on everything from environmental 
protection and economic viability to the fu-
ture of rural communities and quality of life.

A lot of the impetus for this team ap-
proach comes from the popularity of Holis-
tic Management in the region. Developed 
by Allan Savory over three decades ago, 
this is a decision-making framework that 
has helped farmers, ranchers, entrepreneurs 
and natural resource managers from around 
the world achieve a “triple bottom line” of 
sustainable economic, environmental and 

the idea that all human goals are fundamen-
tally dependent upon the proper functioning 
of the ecosystem processes that support life 

(conversion of solar energy) and community 
dynamics (biological diversity). 

“community dynamics” plays a big part in 
how the Soil Health Team operates. 

“The Holistic model has helped get fam-
ily members and business team members 
on the same page, helping them all pull in 

also works as a technician for the Burleigh 
County Soil and Water Conservation Dis-

North Dakota Grazing Lands Coalition.
-

tic Management is that it puts producers in 

a better phrase, creative control, over what 
they do out on the land.

“When you look at it from the approach 

much more positive approach.”

are working on soil health in Burleigh 
County is that in a way doing things in 
service of microbes has given them a type of 

At each tour stop, host farmers were invari-
ably asked about future plans for this crop 

set on one concrete choice. They were open-
minded—willing to see what nature throws 
their way before deciding.

talked about the future of their cover-

Sanford, adding that it depends on how 

several months—adequate precipitation may 

call for a small grain like wheat. Either way 

feed out of the current stand of cover crops 

at a time when dry weather has made forage 
dear.

A version of that think-on-your-feet atti-

more than once on the tour.

with drought,” says cattle producer Ron 

that used to be all one pasture—in recent 
-

docks. He points out that while one paddock 

having to sell cows.”

types—warm season broadleaf, 
warm season grass, cool season grass and 
cool season broadleaf—needed in a given 
year to keep the soil covered and biological-
ly active as much as possible. Within those 
types there can be dozens of choices.

-
ronomically and economically, it can make 
farming more interesting. 

The last stop of the Soil Health Tour is 

tiny town of Wing. Using a combination of 
cover crops, no-till and mob grazing, the 
organic matter on the Oswald operation has 
been raised to a respectable 4 percent. Dar-
rell, a long-time cattleman, talks about how 
working on soil health has made something 

-
esting for his family.

 “Pretty much everything we do and the 
decisions we make are based on improving 
the resource,” he says while standing near 

-

even fun, to see positive changes on the land 
and in the bank account as a result of focus-
ing more on “the resource,” as they refer to 
soil.

That positive energy is infectious and can 
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-

from across Minnesota. Participants heard about new cover crop and livestock management 

 web page features video and presentations 
 

soilquality.

help attract and keep a younger generation 
in farming. Gabe and his wife Shelly are 

-

with enterprises of his own, such as a pas-
tured poultry business.

 Seth Williams likes machinery and rais-

of improving soil health through diversity. 
After attending a grazing conference, he 

became convinced animals play a key role in 
building healthy soil, and he talked his dad 
into sharing their cattle enterprise with Ron 
Hein, who is a cousin 

Dukart, the Holistic Management educa-
tor, says this kind of teamwork has allowed 
the Williams and Hein families to concen-
trate on individual strengths and interests, 
while contributing to the overall goal of 
improving the base resource: soil.

“Any given acre, Seth would like to crop 
it, Sanford would like to hay it, and Ron 

would like to graze it,” says Dukart. “But 
they are able to concentrate on their interests 
and talents and abilities in certain areas and 

any other parts of the operation and still stay 
very involved with the decision making as 
a whole, but basically take the leadership in 
one area or another.”

Burleigh County is far from having 
the ultimate soil-friendly farming system 

is constantly challenging farmers to push 
things even further and shoot for organic 
matter levels that rival native grasslands in 
the area.

Brown thinks a lot of these practices will 
stay limited in scope until farmers learn to 
observe the land closely and not rely on 
cookie-cutter solutions such as chemicals.

They oftentimes hire crop consultants, and 
the farms are so large and the equipment so 

while holding a handful of his own soil.

soil health one way or the other. But more 
needs to be done to provide as many options 
as possible for farmers. The day after the 
tour, which is one of dozens of soil health-
related events put on in the county each year, 

-

chosen for further planting.

“soil health is important” message out to the 
non-farming public. After all, non-farmers 

a more resilient food system and a cleaner 
environment. Getting the average citizen to 
talk about dirt in a positive way may sound 

number of farmers “spoke for the resource” 
in a passionate way during the September 

the conservationist as he and other partici-

after the tour.
 He was referring to the soil, but he 

people who work it. 

 This work is supported by the Minnesota Environment 
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-
ern Minnesota communities of Glenwood 
and Sunburg. Both are livestock farmers 
whose interest in cover crops comes from 
their desire to provide high-quality, low-cost 
feed to their animals. As the article on pages 

so much more. 

three-dozen attendees might have been a 

however, they started to see green shoots 
of turnip and rape here and there under or 
poking through the corn residue. A careful 

reason for the lack of much green cover 

rainfall year, the turnips and rape would 
have gotten established enough to keep them 
alive until the corn canopy started to lessen 
in late summer or early fall, when they could 
start to grow again and then take off after 
harvest to provide additional green forage 

-
enced in trying to establish a cover crop in 
standing corn during a drought year, he is 

having to feed stored 

couple of weeks or 

worth the effort and 
investment,” he said.

At the Berge farm, 
the tour participants 
saw— and smelled—
a successful establish-
ment of a cover crop 
of turnips and rape on 

Berge had seeded in 

peas for silage. The 
abundant, high-quali-
ty forage of the cover 
crop is providing the 

-
pensive feed for their 

and eventually for 
their cow-calf pairs. 
“This is ideal feed for 
those calves,” Berge 

of farmers and natural 
resource agency staff. 

providing the farmers 
with low-cost, quality animal feed, cover 

-

are economically viable ways for farmers 
and landowners to get diversity and more 
living cover on acres in the watershed. That 
diversity is what will make our soils more 
resilient and our water cleaner while putting 

right

(photo by 
Julia Ahlers Ness)

By Julia Ahlers Ness

more money into the pockets of farmers. 

Julia Ahlers Ness coordinates the Chippewa 

Minnesota. She can be contacted at 320-269-
2105 or janess@landstewardshipproject.
org. Details on the initiative are at www.
landstewardshipproject.org.

-
wood, Minn. 

pictured), 

Grazing Lands Coalition.
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